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THE MANUFACTURE OF SULPHATE 
OF LEAD. 


OnE of the most effective substitutes for car- 
bonate of lead, and commendable because of its 
freedom from poisonous effects, is sulphate of lead 
resulting from the rapid oxidation of the galena. 
Indeed, the production seems to have solved a 
difficult problem, affording a lead suitable for all 
purposes without entailing the danger to life in- 
volved in the manufacture and use of white lead 
manufactured by the old Dutch process. Indeed, 
sulphate is really an antidote to the poisonous 
carbonate. If a physician were called upon to 





expense, but were liable to be ineffective by reason of 
that contempt for danger which is too often the con- 
comitant of familiarity. The old process of manu- 
facture we recently described,* with reference par- 
ticularly to the dangers involved, and narrated the 
precautions recommended. 

Many processes have been suggested and worked 
with the view of reducing to a minimum, if not 
entirely abolishing, the handling of the poisonous 
elements in the process of manufacture, and also 
of insuring absence of dust ; for it has been estab- 
lished that carbonate of lead may be absorbed 
through the pores of the skin ; that minute portions 
of lead are carried by the hands, under and round 
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attend a case of lead-poisoning by carbonate, he 
would administer sulphuric acid in order to convert 
it into a sulphate or insoluble form of lead, so that 
it is evident that the latter is not poisonous, and 
therefore the process of manufacture may be of 
interest. But before entering upon our description 
of the works, it may not be inappropriate to refer 
to the old Dutch process, and other more recent 
improvements, since they prove the raison d’étre 
for the manufacture of sulphate of lead. Recently 
a Board of Trade Committee reported on the whole 
question, * and established the extreme probability of 
poisoning by the old Dutch process unless extreme 
precautions were taken, which not only involved 








* See Blue Book, C 7239, 
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the nails, &c., to the food, and so into the stomach, 
while the most usual manner of poisoning is by 
inhalation of the lead-dust. Several of these pro- 
cesses are based on the theory demonstrated by M. 
Thuard, a French chemist, that when a basic solu- 
tion of a salt of lead produced from litharge was 
submitted to the action of carbonic acid gas, a 
carbonate of lead was precipitated. In the Martin 
process, oxide of lead is dissolved in a solution 
of acetic acid, the product being acetate of 
lead, which, as fast as it is formed, is 
pumped into vats, where carbonic acid gas is 
forced through it. By this means a precipitated 





* See ENGINEERING, vol. lvi., page 764, and vol. lvii., 


the acid removed by washing and passing through 
pugging mills, after which the lead is dried while 
being taken by mechanical conveyors over steam- 
heated cylinders or through steam-heated tunnels. 
Another process being worked is that introduced by 
Professor Maclvor, where the litharge is prepared 
from lead ore, purified, and mixed with a solution 
of acetate of ammonia, and in a subsequent opera- 
tion it is submitted to the action of carbonic acid 
gas, and the white lead precipitated. This process 
we described in full when first worked at North- 
fleet.* These precipitates, however, produce a 
crystalline in place of an amorphous structure, and 
hence show a great lack of body and covering 
power. 

Several processes of producing sulphate of lead 
have been placed on the market in competition with 
carbonate of lead, amongst which mention may be 
made of the Freeman process (see page 145, vol. 
lvii.), where zinc oxide is added to the sulphate of 
lead. The largest producer and, in the opinion of 
the Board of Trade Committee on Lead Manu- 
facture, the most important, is the firm which 
manufactures it directly from galena. This firm, 
the White-Lead Company, have extensive works 
at Possilpark. Accompanying thiq article are 
illustrations showing the installation in which the 
galena is volatilised at a temperature of 1400 deg. 
Fahr. in a coke furnace, and the vapour subse- 
quently oxidised directly into sulphate, condensed, 
and washed, and finally pressed and dried, the 
resulting white lead being about 99.7 per cent. 
The formula is Pb S+O,=PbS 0,. The spécific 
weight of Pb S is 239, of O, 62, the resultant 
being 301. In work the highest result is about 
110 per cent. The sulphate of lead is used for 
all the purposes to which carbonate of lead is 
applied practically with equal success, and as it is 
non-poisonous, not only are the works exempt from 
the stringent regulations to which we have already 
referred, but grinders and merchants who use the 
lead are also exempt from the Home Office regu- 
lations imposed on works where the carbonate is in 
use, including the provision of overalls, respirators, 
&c., for each workman. 

At the Caledonia Works of the company already 
referred to, where Mr. A. C. J. Charlier is 
manager, there are 30 subliming furnaces, ar- 
ranged so that each two exhaust into a condenser. 
The plant illustrated is that recently erected, and 
embodies several improvements on that first in- 
stalled. A feature of the furnace is its shape— 
elliptical, instead of square as formerly (Figs. 1, 2, 
and 3). The furnace is 3 ft. by 34 ft., and about 
44 ft. deep. The coke bed is brought up nearly 
on a level with the upper sill of the charging door, 
and a successful product depends first on the 
quality or lightness of the ore, and on the tempera- 
ture of the furnace being maintained. The ore, 
which is very fine, being first riddled and the re- 
maining large pieces ground, is distributed over 
the surface of the coke in small quantities, and 
here it may be stated that the proportion of a 
charge is usually 1 ton of ore to 15 cwt. of coke. 
Formerly there were three and even more furnaces 
exhausted into each condenser ; but it is considered 
that two make the more efficient installation, as 
shown on Fig. 1. In this furnace the galena is 
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rapidly volatilised, the fumes passing through an 
outlet 9 in. wide into the oxidising chamber, 
both shown on the sections (Fig. 4). There are six 
tuyeres in the furnace, three on each side. Into the 
oxidising chamber, which is 8 ft. long by 2 ft. wide 
and 54 ft. high, steam is injected through one 
nozzle and air through two tuyeres to assist oxidisa- 
tion. The gas probably leaves the furnace as 
Pb 8 O., but in this chamber it is completely satu- 
rated with oxygen, and becomes Pb S O,, passing as 
such through the flues (Figs. 1 and 3). These are 
34 ft. broad, 7 ft. high, with an arched roof for 
the two furnaces 19 ft. long. 

The gases then pass up the tower (Figs. 1 and 
6). This tower is 44 ft. square and 20 ft. high, and 
at the top there is a curtain box. Four jets of 
steam force the gases into an iron flue 2} ft. in 
diameter, Meldrum blowers forcing it into the 
condensers. The steam pressure at these jets, and 
the others already referred to, is 45 lb. ; but ex- 
perience suggests that with a higher pressure, and 
consequently greater draught, further economy 


it 


lead thus becomes deposited, and practically no 


lead should pass through the chimney. Two fur- 
naces pass their fumes through each condenser at 
the same time, and the installation is usually worked 
until the condenser has about 6 tons of sulphate of 
lead. The time taken on the average is about five 
shifts of 12 hours, during which 3 tons 5 cwt. of 
coke and 5 tons of galena are consumed. 

When full, the condenser is emptied into the 
washing boxes (Fig. 1), the water being run off 
first by taps placed above the level of the lead. 
Formerly the aperture, which is at the bottom of 
the condenser, was fitted with a screwed door, 
with an inner flap, and it was difficult to open it 
fully at first ; but now a weighted lever is fitted to 
the door, and on removing the weight the door 
swings outwards, so that the condenser is emptied 
in a quarter of an hour instead of taking three 
hours. In the washing tanks it is treated with 
diluted sulphuric acid to remove any possible 
trace of iron; this acid is afterwards neutralised 
with soda, and the sulphate of lead pumped into 







































would be effected in working. Therefore the new 
boilers about to be installed are to work with a 
pressure of 801b. Formerly much larger furnaces 
were worked, and at a higher temperature, and by 
reason of this it not infrequently happened that 
S O, was formed by the time the gas reached the 
towers, oxide of lead being present. The use of 
steam jets, too, also obviates this. 

The condensers (Figs. 5 to 9) are 29 ft. long, 
7 ft. 3 in. wide, and 6 ft. in height—all inside 
measurements. They are built of wood, with fire- 
brick lining to resist the heat, and are supported 
on the brick structure, which serves as water tanks. 
The water is forced by an injector into the con- 
denser until it is about three-fourths filled, prior to 
the furnaces being charged with galena, and after 
sufficient sulphate of lead has been deposited 
the water is run off from the top, the condenser 
being tapped for the lead in a manner to which we 
shall refer later. With the condenser three-fourths 
filled with water, the sulphate is driven in by the 
Meldrum fans, and the internal construction of the 
condenser is such that the particles are distributed 
according to their specific gravity, and ultimately 
all the gases pass through the water, the remaining 
fumes or steam escaping up the chimney (Fig. 6). 
The condenser is divided into a series of flues as 
shown in Figs. 5 to 9. There is a transverse brick 
partition, 9 in. thick, dividing the condenser into 
two main compartments, 7 ft. 9 in. and 20 ft. 6 in. 
long respectively (Fig. 5). As shown in Fig. 9, 
this partition has an upper and lower aperture, the 
former for the passage of the fumes, and the latter 
for the water. The coarse sulphate drops into this 
compartment, while the finer products pass into 
the larger compartment. 

The lower part of this larger compartment of the 
condenser is open from end to end, while the upper 
part is divided into flues. The centre has an arched 
passage (Fig. 8), which, however, is closed in at 
the end, as shown on Fig. 7, so that the gases must 
pass under the obstructing wall and thence into 
the chimney through the water, which, owing to the 
pressure of steam, tends to be deeper at this further 
end of the condenser. The side walls of the centre 
passage are of wood boarding on end, spaced some- 
what apart, as shown on Figs. 5and 6. Through 
these interstices the fumes pass to the side arched 
passages, which have obstructing walls at 5}-ft. 
centres as shown on plan, Fig. 5, and on Fig. 8, so 
that the fumes must pass through the interstices in 
the wood boarding which forms the under part of 
these walls. Thus the gases must pass through 
water before reaching the chimney by the inter- 
stices on either side shown on Fig. 7. The 
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filter presses, where it is subjected to a pressure of 
90 Ib. to the square inch and freed of water. Only 
about 10 to 15 per cent. of water remains. The 
lead is then placed in earthenware pans and dried 
in a stove maintained at a temperature of 120 deg. 
Fahr. ; or it is taken in the wet state, and, after 
being saturated with oil, ground by ordinary rolling 
mills. The oil displaces the water, and thus are 
produced pigments, while in the same department 
all paints are produced by ordinary methods. 

As to the covering power and colour of sulphate, 
as compared with carbonate of lead, time and ex- 
perience can alone authoritatively determine ; but 
many firms who have used it are satisfied with its pro- 
perties, and on ships it has been found as lasting 
as the white lead produced by the old Dutch process. 
The price, too, is 3/. to 4l. per ton less than that of 
carbonate of lead made by the old Dutch process’; 
while, as we have already pointed out, the fact that 
it is non-poisonous and obviates the necessity of 
the regulations for the producer and the user, offers 
of itself commendation. 


LITERATURE, 


Die Nord-Amerikanischen Eisenbahnen in Technischer 
Bezichung. By Tu. Butrand A. von Borriks. Wies- 
baden, 1892: Kreidel. : 

Tue authors of this volume, who are both in the 

Royal Prussian Railway Department—Mr. Biite, 

director in Magdeburg, and Mr. von Borries, in- 

spector in Hanover—were delegated in the spring 
of 1891, by the Minister for Public Works, to study 
the railways of the most densely populated parts 
of the United States, the north-east. The lines of 











the South and the far West were not to be visited, 





as their peculiar local features would hardly offer 
any parallel to German conditions. It is acknow- 
ledged in the preface that the centralisation of the 
Prussian railways under Government control, for 
essentially strategical reasons, deprives the service 
of the stimulating influence of healthy rivalry ; 
hence tours of this description are all the more 
advisable to keep the authorities alive to the most 
recent advances in railway practice. 

The authors sailed from Hamburg direct to New 
York, and returned by the same route, without 
landing in England. The visit took place in the 
months of April, May, and June, 1891 ; more exact 
dates are not given. The work of inspection began 
immediately in New York. A glance over the long 
list of lines, works, shops, &c., visited, would 
alone suffice to show that the authors made excel- 
lent use of their time. The reports, abounding in 
data of the most various description—dimensions, 
statistics, cost, and other items—fully confirm this 
view. Armed with their official papers, and intro- 
duced in New York by the technical attaché to the 
German Embassy at Washington, Mr. Petri, the 
authors, as Mr. Biite points out in the introduction, 
were almost universally received with great kind- 
ness, and offered every facility. This, we know, is 
the experience of every visitor from the Old World 
who goes to learn and not to stay. The authors 
discharge many pleasant personal obligations to 
presidents, superintendents, managers, &c., among 
them Mr. Coleman Sellers and Mr. Pullman. 

After examining New Yorkand district, theauthors 
travelled to Philadelphia, Baltimore, Washington, 
Altoona, Pittsburg, and Chicago, from whence a 
little trip further west was made to Aurora, then 
back vid Pullman, Detroit, Niagara Falls, Buffalo, 
Schenectady, and Albany. Another journey was 
to New Providence, Boston, and Fall River, 
where they took the steamer back through Long 
[sland Sound. The last trip was to the Lehigh 
Valley, Easton, and Packerton. 

The quarto volume of 283 pages with 74 diagrams 
and 55 plates before us is practically a condensed 
reprint of the report presented to the Minister, 
and distributed to the chief stations. The sug- 
gestions as to the adaptability of certain features 
of American railroads are mostly repressed. A 
good many of the drawings have further been 
cut out, not to let the cost of production swell 
too high. This is to be regretted, and might, 
perhaps, have been avoided, considering that the 
get-up is almost lavish, hardly half of the space of 
each page being printed upon, for instance. 
Superior type and paper, and a clear arrangement, 
are most welcome. But the exercise of a little 
economy would in this case not have affected any 
of these factors materially. 

Each of the twelve chapters is preceded by a 
special table of contents, the contents of the para- 
graphs again being summarised in conspicuous 
marginal notes. The two authors always travelled 
and examined together. Each chapter is, how- 
ever, written and signed by one of them. The 
characteristic technical terms, whose translation 
would only cause misunderstanding, are wisely 
given in English, with or without the correspond- 
ing term in German. Mr. Biite leaves dimensions 
as they were supplied to him, adding the equiva- 
lents in the metric system; Mr. von Borries 
transforms at once. A great many of the 
figures they had to accept, of course, as offered, 
verification being mostly out of question. The 
authors do not forget that the United States are 
as big almost as Europe, and that railways over 
there were and are being built actually for the 
purpose of opening up the country. The phrase 
may still be heard in our own country, but has 
ceased to be appropriate, whilst in the United 
States it remains true in its fullest sense. The 
authors, therefore, do not dwell upon the ‘‘ rough 
and ready ” character of some American work with 
that satisfaction not infrequent in impressions of the 
United States. They were struck, as they would 
have been in the United Kingdom, with the uni- 
versal interest taken in mechanical matters and 
the appreciation of constructive ingenuity. 

Chapter I., ‘Introduction and General Organi- 
sation,” by Mr. Biite, may have undergone some 
curtailment, as it discusses the general manage- 
ment, which receives due consideration in the 
other chapters as well. In every case full lists of the 
members of staff and of their duties are given. Mr. 
Biite does not appear to disapprove of numerous 
temporary employés, although the system exposes 
the companies to strikes, The development of the 
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railways of the United States has been free and 
independent. Yet there is more uniformity in 
general arrangements and stock than over here 
in Europe. Associations like those of the 
Master Mechanics and the Master Car-builders will 
carry this uniformity still further. Most tracks 
are single, level crossings the rule, block signals 
rare as yet, platforms not raised, and there is, 
nominally, only one class, without ladies’ compart- 
ments. This fact could not fail to impress the 
authors, accustomed to four classes, three of them 
with ladies’ compartments. It means, of course, 
simply that the average passenger asks for a ticket 
without bothering the clerk and himself about 
class. If he desires special comfort, he will find 
some parlour, palace, dining, or state-room car and 
sleeper attached to a fast train, and be able to 
secure a numbered seat. The ordinary cars Mr. 
Biite considers, on the whole, convenient for short 
journeys, but he regrets that the backs of the seats 
do not extend higher, and the absurd insufficiency 
of space for luggage. The long cars, with only 
one compartment and longitudinal passages, are 
not unknown in Germany. They have their 
advantages and their disadvantages. Among 
the latter is the difficulty of getting out of a 
crowded car on the Elevated Railroad,* for 
instance ; the people would hardly put up with it 
so patiently if the tram cars had not trained them 
to forbearance. Mr. Biite noticed little smoking, 
and does not appear to have seen another use 
of tobacco which most visitors would be glad to 
overlook. Couplings have frequently to act as 
buffers, and are placed under the cars—a faulty 
point. In the workshops the attention of the 
authors was, of course, attracted by the ingenuity 
of the manifold special machinery, with its me- 
chanical perfection and social perils. The many 
separate buildings are also recommended. 

Chapter II., by Mr. von Borries, deals with 
signals. American railroad traffic largely relies 
upon the train despatcher and the Westinghouse 
and other brakes. The frequent accidents are due 
to carelessness and misunderstandings. Such mis- 
understandings arise, for instance, from want of 
uniformity as to the particular line indicated by a 
certain position of a signal. The block signals 
really block on the Pennsylvania Railroad and 
some other lines ; frequently they are regarded 
more as cautionary. In the United Kingdom on 
the double passenger lines 98 per cent. of the 
mileage is worked on the absolute block system. 
The double lines have, or had in the summer of 
1892, a total length of 10,650 miles ; the single 
lines a lengthof 8229 miles; of the 19,139 miles 
total, only three miles were worked on the old 
train porter system. Of automatic block signals, 
Mr. von Borries mentions Black’s system, now in 
general use on the Manhattan Elevated Rail- 
road of New York. The weight of a passing 
train sets the signal. The system is efficient, 
and might be tried on the Berlin Stadtbahn, 
although it would not prevent accidents from 
a damaged track, nor indicate the breaking up of a 
train ; the signal cord would draw, however, atten- 
tion to the latter mishap. Mr. von Borries also re- 
commends the electric systems of Mr. Hall and of 
the Union Switch and Signal Company, with its 
pneumatic switches. Telegraphy from and through 
the train in motion does not appear to have passed 
the experimental stage. ; 

The following two chapters deal with the con- 
struction of locomotives (Von Borries) and of cars 
(Biite), the latter describing every variety of ordinary 
and vestibule cars, freight cars, refrigerator and 
heater cars, cattle and milk cars, &c., and then 
heating and illumination. Chapters VIII., 1X., and 
X. concern the same subject, discussing the locomo- 
tive, machine, and carriage works of Baldwin, Pull- 
man, Wagner, and others, workshops and repairs, 
cost of building, of maintenance, &c. These 
chapters, with all their constructive details, are 
probably the most interesting, although the inte- 
vening divisions, V., VI., and VII., on manage- 
ment, staff, traffic regulations, car accountants, 
speed, &c., are not less instructive and important. 
As regards heating, the primitive iron stove is 
still in existence, as we unfortunately learn 
when we hear of trains on fire. It is easy to de- 
nounce the iron stove. Why should New York, 
in the latitude of Naples, tolerate such an abomi- 
nation? One need only have toleave New York by 





_ * The Manhattan Elevated Railroad carried 215,000,000 
passengers in the year 1891-92. 





an early train, when the thermometer persists some- 
where in the vicinity of zero, to agree that the 
iron stove is not an unmitigated nuisance. The 
extremes of temperature to be encountered com- 
plicate the many systems of car heating, ventilat- 
ing, and cooling largely in use, and noticed in this 
volume, such as those of Barker, Martin, Gold, 
Sewall, the Safety Car Heating Company, the 
Consolidated Car Heating Company, McElvoy, and 
of others.. The electric systems, which have 
not to bother about frozen pipes, have other draw- 
backs, and are not mentioned. The electric 
illumination of trains is only spoken of as an ex- 
periment ; a visit to the works of the Thomson 
Electric Welding Company in Lynn, Mass., is not 
forgotten. The chapters on works and work- 
shops notice 19 chief works visited, and pay atten- 
tion to organisation and methods. Quick work 
being often required, there is more nailing than 
screwing in the cars; canvas and glue are much 
made use of, and special machinery is devised for 
everything. The Americans have a liking for carved 
woodwork, which, though now mostly made with 
the help of special machinery, taking two or four 
copies of the model at the time, still remains expen- 
sive. The Pullman Palace Car Company employs100 
finishers for this machine woodwork. In 1891 this 
celebrated company gave employment to 5993 men, 
of whom 3297 were not living in Pullmantown. 
They turn out 12,000 paper wheels, with tyres of 
Krupp crucible steel, a year. There are many 
other companies building superior passenger cars. 
The popularity of these cars is not to be ascribed 
to the love of comfort nor to vanity only ; these cars 
offer greater safety in cases of collisions and acci- 
dents, which are still far more frequent in the 
United States than in the United Kingdom and on 
the Continent. 

Chapter XI. (Von Borries), on the permanent way, 
refers to the heavy, long rails in use, and their 
alternating joints and oblique rail ends. The 
alternating joints are apt to replace the vertical 
vibrations—little felt on the whole in the well- 
balanced American cars, though the track may be 
poor—by oscillations of a more unpleasant kind. 
The oblique ends of the rails spare the rails and 
tyres, and might be imitated with advantage. 
The twelfth chapter (Von Borries)—oils for illu- 
mination and lubrication, and rules for their use— 
enters fully into a subject which has more import- 
ance for a country with a Continental climate than 
for the United Kingdom, where a particular line 
has rarely to face awkward extremes of tem- 

erature. The article refers to the Pennsylvania 
ilroad, which distinguishes between summer 
oils and winter oils, and to the Lehigh Valley Rail- 
road, which makes a third intermediate division. 
The authors were particularly interested in study- 
ing how the traftic is carried on without so vast an 
army of permanent officials and those kilometres of 
reports which seem indispensable in their country. 
A good deal has recently been written upon rail- 
ways and the railroads of the United States, espe- 
cially also in Germany. This volume, we think, 
is a valuable addition to this branch of technical 
literature. 
Ventilation and Heating. By J. S. Bruuines, LL.D., 

, New York: Offices of the Engineering Record. 
The subject matter of this work usually concerns 
the architect rather than the engineer, and the 
author, although dealing in some places with pro- 
blems that belong in the strictest sense to the 
engineering profession, confines his attention for 
the greater part to architectural considerations. 

In practice, as is well known, the subject often 
presents a special difficulty owing to the inertness 
and comparative ignorance of the customer for a 
building, and the author pleads in the strongest 
possible way that proper means for ventilation and 
warming are amongst the most important items to 
be considered in an architectural design, and he 
rightly argues that it is an architect’s or an engi- 
neer’s duty to insist upon the provision of 
efficient arrangements, and that if it is his misfor- 
tune to have to deal on such matters ‘ with 
ignorant committee-men,” who insist, for the sake 
of cheapness, on ‘‘ the omission of some of those 
points in construction which are essential for keep- 
ing the building in proper sanitary condition, it is 
his duty to decline to have anything to do with the 
matter ””—a sentiment that is pleasant to hear, 
whether it is always acted upon or not. 

The book of nearly 500 pages is written mainly 


for North American readers, and hence it will be 
found that a much more generous provision of 
warmth is contemplated than is even desirable in 
our more equable climate. Indeed, the author 
—_ out two reasons for the different practice 
ollowed in the two countries, one being the 
absence of such extremes in climatic conditions in 
England as exist in the Northern States of 
America, and the other being the much lower 
temperature that English people prefer in their 
apartments. Ideal ventilation and heating, accord- 
ing to modern knowledge, are far too costly to be 
practicable ; for if the temperature be maintained 
at the American standard of comfort, it would, 
according to the author’s calculations, require fully 
thirty times the ordinary house consumption of 
fuel, not to mention the cost of labour for 
attendance. Consequently in nearly every case a 
compromise is made, the extent of which depends 
in a great measure upon the intended use of the 
building ; but few churches, for instance, would be 
comfortable if occupied to their full capacity more 
than a very few hours at a time. On the other 
hand, in hospitals, owing to the grave nature of the 
requirements of the occupants, and, in some cases, 
the danger of infection to persons outside the build- 
ing, a high degree of efficiency is demanded, and 
is attained at very considerable cost. 

The author treats the various aspects of the 
subject in a very full and lucid manner, dealing 
first with its history in a chapter in which it is 
interesting to see how large and important were 
the experiments made in and upon the old Houses 
of Parliament, London, which commenced at the 
time of Sir Christopher Wren, in 1660, and ended 
with their destruction by fire in 1834, the fire itself 
being directly due to defective heating flues. With 
some amusement we read that this fire was due to 
the burning of a large quantity of waste paper, but 
the mistake is excusable enough, for what reason- 
able man of this nineteenth century would imagine 
that almost up to so late a date the accounts of the 
British Exchequer had been kept upon wooden 
tallies, and it was the burning of a large number of 
these notched sticks (the accumulation of years) 
that had caused the mischief ? 

Chapters follow in the book upon the detection 
and measurement of the usual impurities in air, 
and many non-technical readers will feel reassured 
when they learn that although the word “bacteria” 
is almost invariably connected with disease, yet 
that ‘‘such an idea is erroneous; the vast majority of 
the members of the group of organisms are our bene- 
factors, and only a very small proportion of them 
are directly concerned in the production of disease.” 

Tn other chapters of his book the author proceeds 
to deal, more or less fully, with the several methods 
by which large quantities of air may be heated 
and set in motion. In this connection we do not 
see any detailed reference to the high-pressure hot- 
water system, which does not appear to have 
established itself in America, where, indeed, the 
low-pressure system seems to have met with less 
favour than in England. Very good detail is given 
of air inlets and outlets, the correct construction 
of which is of very great importance in a cold 
climate. One good instance is given, where, by 
means of badly arranged inlets, the occupants of a 
temporary hospital ran considerable risk of being 
frozen to death by the too vigorous action of the 
stoves, which drew in more air than they were 
capable of directly warming. Again, he rightl 
insists upon the use of a proper source from which 
to draw the fresh air; and that the admonition is 
needed will be evident when one remembers the 
elaborate ventilating arrangements made in some 
buildings, and the position of the main inlets, the 
discovery of which leaves an uncomfortable feeling 
during the rest of one’s visit to the place. 

A large part of the book is occupied by full 
plans and sections of modern buildings in which 
successful attempts have been made to secure effi- 
cient ventilation with comfort to the occupants. 
These buildings are typical ones, and include 
examples of the Houses of Parliament, theatres, 
churches, large private dwellings, hospitals, and 
prisons, and represent much of the best practice of 
both America and Europe. The ventilation of 
mines, and of ships, is only treated in a very brief 
manner, but reference is made to the unhealthy 
state of railway cars in the winter time, and it is to 
be feared that European cars are nearly as unsatis- 
factory as the American ones, though for different 
reasons. 








The author has certainly succeeded in producing 
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a book of reasonable size, and thoroughly useful to 
the advanced professional student—a book, too, that 
is at the same time intelligible to the larger class of 
non-professional readers, who, as customers, may 
require to assimilate sufficient special information 
as will enable them to come to some definite judg- 
ment for themselves. 
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LIFT BRIDGE OVER THE CHICAGO 
RIVER. 

Wr publish this week some further illustrations 
of the lift bridge over the Chicago River at Hal- 
sted-street, Chicago. In some respects the problem 
to be solved was much the same as at the Tower 
Bridge, London. Some form of structure was 
required which, whilst giving when necessary a 
free way for high-masted ships, should obstruct the 
waterway and the river banks as little as possible. 
An ordinary swing bridge is objectionable in such 
conditions, since, if a central pier is used, the best 
part of the river is blocked, whilst if the single 
opening type is adopted, a considerable quantity of 
waste metal has to be used, and room has to be pro- 
vided on the river bank to receive the swing when 
the bridge is opened. The land thus occupied is often 
very valuable, and hence it may prove economical 
in the end to erect some other type of bridge by 
which the necessity of a heavy expenditure for 
space is avoided, even if the cost of the structure 
per seis increased. Hitherto the bascule type has 
been generally adopted under such conditions, 
and it was the favourite form of drawbridge 
during the middle ages, when such structures had 
a military rather than a commercial object. A 
moderate span was then all that was required, but 
when, at a more recent period, provision had to be 
made for the passage of large vessels, the swing 
bridge was invented, and up to the present it is 
still the favourite form where a large opening is 
required. In certain cases the swing has been 
as much as 450 ft. long. A bascule bridge of 


similar span would be much more expensive, 
and, in fact, the Tower Bridge is, we be- 
lieve, the only instance of a large bascule 
opening in existence. The increased expenditure 
in this latter case was considered justifiable on the 
ground that the bridges in a large city should be 





as picturesque as possible, and it would have been 
disgraceful for a wealthy community like that 
of London to have permitted the erection of a struc- 
ture that would not harmonise with the old Tower 
to which the new bridge is so close a neighbour. 
These latter considerations do not seem to have 
had much weight in the case of the Halsted-street 
bridge, which, though a capital piece of engineer- 
ing and a great credit to its designer, Mr. J. A. L. 
Waddell, can hardly be considered a success 
from the esthetic point of view, though this de- 
fect is not inherent in the type, and we have no 
doubt Mr. Waddell will be able to embody his 
idea in a more graceful form whenever he finds a 
community ready to pay for the luxury. Apart 
from this, the lift type seems to have great advan- 
tages, and there is no reason why the system could 
not be applied to an opening of as much as 500 ft. 
to 600 ft. if desired, and the cost in such a case 
would certainly be considerably less than that of 
a swing bridge giving an equal opening, and if the 
foundations were difficult, it might cost less than 
a swing bridge giving two 250-ft. openings. 

In general plan the type of bridge under con- 
sideration consists of an ordinary truss span, rest- 
ing on masonry abutment as usual, but so arranged 
that the truss can be raised from its seat and lifted 
high above the water level, so as to permit of masted 
vessels passing beneath. As will be seen from our 
engraving, Fig. 1, page 776, vol. lvii., the Halsted- 
street bridge has a span of 130 ft., and when 
raised to its highest position there is a clear head- 
way beneath it of 155 ft. The Tower Bridge gives 
a clear opening 200 ft. wide by 142 ft. in height. 
The foundations of the Chicago structure were ex- 
pected to present no great difficulty, rock being met 
with at a depth of about 30 ft. below ordinary low 
water. It was intended to drive piles down to this 
rock, as shown in Fig. 2, and to cap them by four 
layers of 12 in. by 12 in. timbers, on top of which 
the masonry was to be commenced and carried up 
to a height of 20 ft. 9 in. above low water. At the 
top under the coping the piers measure 52 ft. long 
by 12 ft. wide. The work, however, proved more 
difficult than anticipated, and the pneumatic pro- 
sess had to be resorted to. As shown in Fig. 3, 
they make an angle with the course of the stream, 
so that the effective width of the passage between 
the piers is reduced to about 94 ft. 6in. The 
remaining figures on the two-page plate published 
in our issue of June 15, show details of the truss, 
which it will be seen (Figs. 5 et seq.) is of the 
ordinary pin-connected type, 130 ft. long by 23 ft. 
high, connections being formed for the roadway 
by prolonging the verticals below the bottom chord. 
This roadway is 34 ft. wide between kerbs, but the 
distance apart of the trusses, centre to centre, is 
40 ft., as shown in Fig. 24. The cross-girders 
are of the plate type, and have the longitudinals, 
consisting of 15-in. I-beams, riveted to their webs. 
The lower lateral bracing is fixed to the bottom 
flanges of these I-beams, as shown in Fig. 29, 
whilst the connections of this bracing under the 
main truss are shown at Figs. 30 and 31. The 
pathways, 7 ft. 8 in. wide, are carried on brackets, 
the pull of the top flange being carried round the 
vertical post, as indicated in Fig. 25. To guide the 
span whilst it is being lifted, two rollers are em- 
ployed at each end of each top and bottom chord. 
One of the rollers is intended to take up side pres- 
sure, whilst the other checks any tendency to 
longitudinal swaying, but as provision must be 
made for expansion, this roller is fitted with power- 
ful springs behind its bearings. The side pressure 
rollers are connected to the chords by a breaking 
piece, so that if the span is struck by a vessel the 
effect will be to shear this roller off, rather than to 
damage the span more seriously. A small hut for 
the bridge attendant is erected on the top of the 
lifting span, the upper cross bracing being stiffened 
for this purpose as shown in Fig. 23. The joint 
between the moveable span and the fixed abut- 
ment girder is shown in Fig. 26, and details of the 
abutment girder are given in Figs. 35, 36, 37, 
and 38. 

The principal interest of the structure, however, 
centres on the lifting arrangements. As usual in 
the States, steam is employed for this purpose, 
an engine: house being built on the river bank under- 
neath one of the side spans of the bridge, and in 
this two 70 horse-power engines have been erected, 
together with ample boiler power. These engines 
run at 240 revolutions per minute, and drive the 

ulleys for the lifting tackle by means of gearing. 
his tackle consists of 16 steel wire cables, { in. in 





diameter, eight of which attach to the top of the 
span and the other eight to the counterweights, the 
lead of the cables being so arranged that as one set 
is wound on the winding drums the other set is 
wound off. This arrangement is shown diagram- 
matically in Figs. 46 and 47. The counterweights 
referred to balance the weight of the bridge very 
exactly. They consist of cast-iron blocks, which 
are shown in detail in Figs. 51 and 52, and they 
travel in spaces reserved for them in the abutment 
towers (Fig. 43). The main sheaves on the top 
of the towers are 12 ft. in diameter, and as the 
span and its counterweights each weigh about 250 
tons, these four pulleys have each to carry about 
75 tons each, and thus require a rather large shaft 
and long bearings. A 12-in. shaft has been adopted, 
as shown in Fig. 54, from which it will also 
be seen that the pulleys themselves are built 
of steel plates and angles, the grooved portion 
only being of cast iron. To take the pull of the 
cables the two towers are connected together be- 
tween the pulleys by a light tiuss (Figs. 43, 48, and 
49), and the general arrangement of the lifting gear 
will also be understood by referring to these dia- 
grams. The lower guide pulleys leading the cables 
to the engine-room are fixed below the side span, as 
shown in Fig. 43, and, as will be seen from Figs. 
39 and 40, they are but 5 ft. indiameter. To prevent 
accident, hydraulic buffers filled with oil, to avoid 
freezing in cold weather, are fitted both at the top 
and the bottom of the towers, whilst an automatic 
cut-off gear attached to the engine prevents over- 
winding. The abutment towers are very stiff, and 
consist each of two main vertical posts, which 
serve as guides for the lifting spans as well as tak- 
ing most of the weight, whilst two raking posts 
support them against any end sway of the span 
when in its topmost position. It is stated that the 
bridge in its incomplete state successfully resisted 
a storm in which a velocity of 86 miles per hour 
was registered. 

The bridge was designed by J. A. L. Waddell, 
C.E., of Kansas City, he having planned the same 
on a larger scale for Duluth Harbour. The plan 
was approved by J. Frank Aldrich, then Commis- 
sioner of Public Works for the City of Chicago, and 
a contract was entered into with the Pittsburgh 
Bridge Company, and work commenced about a 
year ago. The machinery part was sub-let to the 
Crane Elevator Company. The work was prose- 
cuted under the directions of the Commissioner of 
Public Works, through the city engineer’s office, 
first by W. H. Clark, followed by Dion Geraldine, 
and later by Samuel G. Artingstall, under whose 
supervision it was completed. W. W. Curtis, 
engineer of the Pittsburgh Bridge Company, made 
all of the working drawings of the structure, whilst 
the details of the lift gear were worked out by 
Superintendent T. W. Hermans, of the Crane Ele- 
vator Company. 

The primary idea on which this type of bridge is 
based is the elimination of a centre pier in cases 
where the bridge spans a navigable stream and a 
draw is necessary, thus securing the free use of the 
whole channel with very little obstruction of the 
docks in the immediate vicinity. This is accom- 
plished by lifting the roadway to a sufficient height 
to allow passage of vessels with their spars and 
rigging, only for such time as is necessary, and 
immediately lowering it to place, giving as little 
obstruction to street traffic as is possible. The 
bridge is so equipped as to be raised to full height 
in less than one minute, one engine being sufticient 
for the work, so that in this respect it is fully up 
to the ordinary centre-pivot swing bridge, with the 
further advantage that in most cases it is only 
necessary to raise it part of the way, with the cor- 
responding saving of time. Very few of the vessels 
coming into or leaving Chicago Harbour have masts 
high enough to require the bridge to be raised to 
the full height. While the cost of the Halsted- 
street bridge has exceeded that of an ordinary draw, 
this excess has been partially due to special features 
of the situation, among which are the excessive 
amount of dredging due to the removal of a former 
structure. There was a large saving, however, in 
the expense of right of way that would be required 
for a swing bridge at the same location. 

It is probable, too, that in building another of 
this type, some material modifications may be 
made, by which a further saving in cost of the 
structure may be secured, as use may be made of 
the experience gained in operating the present 
bridge. Special provisions were made to secure a 
very close approximation to exact counterbalance 
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between the span and the counterweights, by the 
introduction of iron tanks in the floor of the span, 
which are filled or emptied as the weight of the 
span may vary by reason of rain or snow, the water 
being furnished by a pump in the machinery room 
and a system of pipes and connecting hose. It has 
been considered expedient to provide a consider- 
able margin of power to start and operate the span, 
so that it can be kept under control under the 
most variable conditions of weight. Safety re- 
quires that some reserve should be furnished, but 
economy in operation demands that this margin 
be adjusted as closely as is practicable, consistent 
with safety. 





THE NEW SPANISH BELTED CRUISERS. 
(Concluded from page 807 of our last volume.) 

WE conclude this week our illustrations of the new 
Spanish belted cruisers built at the Astilleros del Ner- 
vion, Bilbao. We have already mentioned that the 
vessel carries a large complement of boats. There are 
two steam launches, one of which is 30 ft. long by 
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8 ft. 6 in. by 3 ft. 9 in., and the other 30 ft. by 
7 ft. 3 in. by 3 ft. 6in. They are built of teak, with 
two skins, one horizontal and one diagonal, and steam 
at a speed of 84 knots. One is fitted with air compart- 
ments to serve as a lifeboat, and each has an 11-milli- 
metre quick-firing gun, mounted forward. The engines, 
which were designed by Mr. James McKechnie, engi- 
neering manager, are of the vertical compound con- 
densing type, with outside condenser, the cylinders 
being 43 in. and 9 in. in diameter by 5 in. stroke. 
There are two feed pumps, an air pump, and a hand- 
pump, as also an auxiliary steam feed pump and an 
ejector. The thrust-block is of the ball-bearing type. 
The boiler, which is worked with forced draught on 
the closed ashpit system, is of Navy type. It is 2 ft. 
10 in. in diameter by 4 ft. long, and has 148 brass tubes, 
the working pressure being 1301b. The grate surface is 
3.6 square feet, tube surface 76.25 square feet, and total 
heating surface 87.75 square feet. The fan is 18 in. in 
diameter, with 2 in. cylinder by 14 in. stroke. The 
propeller is 2 ft. 4 in. in diameter, having an expanded 
surface of 1.68 square feet. On trial the engines 
ran at 440 revolutions, giving a speed of about 84 
knots. The ball bearings are a great improvement 
over the ordinary system of thrust-block, and gave 
not the slightest trouble. There is a 17-knot vedette 
boat, 60 ft. long, with compound engines, having 
cylinders 10 in. and 20 in. in diameter by 10 in. 
stroke. Besides these steam launches and vedettes, 


28-ft. whaleboat, two dingies, a 25-ft. canoe ; all con- 
structed at the Astilleros del Nervion. 

These several boats, some of great weight, necessi- 
tated a heavy hoisting engine, the details of which 
are, therefore, of some interest. Figs. 38 to 41, on 
page 4, illustrate this engine. Each of the cruisers 
is provided with one of these boat-hoisting engines, 
capable of lifting with ease the vedette boat or the 
steam launches. The engine, which is fixed to a 
rectangular sole-plate, has two 9-in. horizontal cylinders 
with 7 in. stroke, and is arranged to stand the full 
boiler pressure of 145 lb., but it has been designed to 
do its work at a steam pressure of 75 1b. The warping 
drum, which has 32 grooves, is of large diameter, to 
give an easy curve for the winding up of 4-in. steel 
wire rope. The wormwheel, which is of Stone’s No. 3 
bronze, is arranged to make the velocity ratio of the 
engine to the winding drum equal to 45 tol. A 
warping end having been fitted, this engine can be 
used as an ordinary warping winch when required. 

The emergency pump, illustrated by Figs. 42 to 44, 
page 4, is fitted on the protective deck, and is capable 
of discharging 450 tons of water per hour overboard. 
The steam cylinder, which is 10 in. in diameter by 10 in. 
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stroke, is bolted to the upper framing, which, being 
hollow, serves as an air vessel for the pump. The 
main suction draws from the after well of both engine- 
rooms through a pipe 11 in. in diameter. The pumps 
are two in number, 12 in. in diameter by 15 in. stroke, 
each being double-acting. The casting containing the 
pumps and valves is 4 ft. 7 in. in diameter by 2 ft. 
3in. deep, and on the top of this is bolted a hollow 
bracket with suitable bearings for the crank and inter- 
mediate shaftings, which are geared together with 
spurwheel and pinion, having a ratio velocity of 27 to 1. 

Each cruiser carries the following armament : 

Two 28-centimetre Hontoria guns of 1883 pattern, 
mounted in armour-plated turrets (or barbettes) on the 
poop and forecastle. 

Ten 14-centimetre quick-firing guns of same type 
and pattern, transformed, mounted on upper deck 
five a side, the four corner guns being mounted on 
sponsons. 

Two 7-centimetre guns of same system and of 1879 
pattern, transformed to quick - firing, mounted on 
poop, and intended for boats and landing parties. 

Two 1l-millimetre Maxim Nordenfeldt ‘‘ametral- 
ladoras”’ placed on bridge, to be used in military 
tops and steam launches. One of these can also, 
when necessary, be mounted in vedette boat. 

Eight 37-millimetre revolver Hotchkiss guns, four 
on each side of main deck. One of these with its 
mountings can be used, when required, in place of the 





there are four large sailing pinnaces, a 30-ft. gig, 


11-millimetre gun in the vedette boat. 


Eight 57-millimetre Nordenfeldt guns also on main 
deck—four amidships between the 37-millimetre re- 
volver guns, two at the stern, and two forward. 

These guns were all constructed at the ordnance 
works in connection with the vast establishment on 
the Nervion, and some reference may be made to this 
department. The ordnance. works occupy an area of 
over 4900 square yards, being composed of four bays 
269 ft. long. They contain in all about 70 different 
machines. The roof is carried on cast-iron columns, 
which rest on concrete foundations formed of Portland 
cement and slag from adjacent furnaces. The outside 
walls are built of brick up to a height of 8 ft., the 
remainder being of wood and glass. The two centre 
bays, 49 ft. 10 in, wide, are devoted to the more im- 
portant work-—boring and rifling of guns, shrinking 
of rings and jackets, &c., and amongst the other 
machines are one 36-in. centre sliding surfacing and 
screw-cutting lathe, a large horizontal boring ma- 
chine, a grinding or lapping machine, an extra 
large rifling machine, &c., by Messrs. Hulse and 
Co.; one 2l-in. sliding surfacing and screw-cut- 
ting lathe, and a large setting-out table, by Messrs. 
Smith, Beacock, and ‘l'annett ; a breech screwing and 
chambering machine, radial drill, and a large gun- 
boring machine, by Messrs. Fairburn, Naylor, and Co. 
In one of these bays is a small tool-fettling shop, and 
in the other are to be found the necessary appurten- 
ances for heating and shrinking the hoops on guns. 
In each bay there is a 50-ton overhead travelling 
crane, driven by rope gearing, 

The two side bays have a breadth of 30 ft., one being 
set entirely apart for making powder cases and other 
similar work, and the other for the construction of gun- 
locks and small pieces for gun carriages, &c. The 
principal machines in this latter bay are one 8-in. sur- 
facing lathe, three large boring machines, and several 
shaping machines by Fairbairn, Naylor, and Co. ; large 
shaping machine and several milling machines, by 
Halse and Co., besides a great variety of smaller 
lathes, planing machines, drills, grinding machines, 
wheel-cutting machines, bolt and nut screwing 
machines, cutter- grinding machine, and a 25-ton 
overhead travelling crane, driven by rope gear- 
ing. The various machines throughout the shops 
are driven by three separate high-pressure engines of 
60 horse-power each, steam being supplied by three 
boilers ; and adjoining the main building is a small 
shop containing six fires and a 10-cwt. steam hammer 
for light forgings. As in the other departments of the 
Astilleros, the gun factory is lighted by electricity, 
there being 30 arc and 100 incandescent lamps. 

For testing the guns the company acquired a con- 
considerable area of ground in the Asua valley, about 
2 miles distant, the guns being floated thence in barges, 
and a heavy 60-ton crane and all necessary appliances 
for handling and testing the guns having been provided. 

The ordnance works are under the direction of 
Lieut.-Colonel Albarran, formerly superintendent of 
the artillery department of the Carraca Arsenal, 
under whose experienced supervision the entire work 
is being completed, and wholly with Spanish labour. 
The supervision of the artillery department on behalf 
of the Government is under the control of Major 
Navarrete, who formerly held an important command 
in the arsenal atCarraca. A series of exhaustive trials 
have been carried out under his supervision, in re- 
porting upon which we believe he has expressed him- 
self as satisfied in every respect, the rigorous condi- 
tions of the contract having been in every way more 
than fulfilled. 

As to the large guns—the 28-centimetre weapons— 
these were made at the Astilleros del Nervion, while 
the mountings and hydraulic presses were supplied by 
Sir Joseph Whitworth and Co., Manchester, and as 
we intend to illustrate both guns, breech mechanism, 
and mountings, and all the machinery connected with 
them, at an early date, we may defer a detailed de- 
scription. Meantime it may be stated that one of the 
28-centimetre guns for the Infanta Maria Teresa was, 
some time ago, officially tested on shore and passed. 
For this trial the ordinary mountings were used, 
except the platform, for which was substituted a cast- 
iron plate laid on a bed of timber filled in solid with 
Portland cement, all being strongly secured together 
with screwed bolts inside a pit, the ground round about 
being well rammed down. To this were fitted the two 
vertical training presses, the framing of the recoil 
slide, and the necessary piping for working of same, 
a hand pump being used to produce the necessary 
pressure. The trials consisted of : 

One shot with projectile weighing 320 kilogrammes, 
with a powder charge of 160 kilogrammes, the result- 
ing initial velocity being 585 metres, and the pressure 
2400 kilogrammes per square centimetre. 

Four shots with projectile weighing 145 kilo- 
grammes, with a powder charge of 145 kilogrammes, 
the resulting average initial velocity being 600 metres, 
and a pressure of 1989 kilogrammes per square centi- 
metre. 

The 14-centimetre guns have trunnions and a conical- 
shaped chamber. The total length is 5300 millimetres, 





length of sight line 1548 millimetres, weight 4.3 tons, 
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covering in a timber beam, while the sponson brackets 
are of steel, firmly secured through the shell plating 
to heavy frames. To facilitate the manceuvring in 
port a bow rudder has been fitted, as shown on the 
profile, Fig. 1, and this takes the form of the run of 
the boat. It is operated by screw steering gear 
fitted on the upper deck (Fig. 3), and worked 
with the usual wheel. A simple locking arrange- 
ment is fitted for keeping the rudder in normal 
position when the vessel is driving ahead. The 
after rudder is of large area, and is fitted with Cald- 
well’s well-known steering-gear, placed in the engine- 
room under the charge of the engineer, and operating 
the tiller-head by chain gear. Steam capstan forward 
and aft and windlass forward enable the ship to be 
easily warped up against the piers, and the telegraph 
arrangements from the captain’s bridge are very com- 
plete, so that all the navigating appliances are of the 
modern type. 

The vessel has four decks, illustrated by Figs. 2 to 
5, showing respectively the promenade, upper, main, 
and lower decks, and one feature which may be here 
mentioned is that the lighting and ventilation are ad- 
mirable. The rooms on the lower deck occupy the full 
width of the ship, and large square windows pierce the 
shell plating. To conserve the strength, these square 
spaces are divided into four windows, as shown on the 
profile. In the case of each alternate window the lower 
sashes open inwards on vertical axes, and in the centre 
frame is fitted a lock, so arranged that the turning of 
the handle locks both windows. The two upper 
sashes fold downwards, and are guided on racks. These 
windows are considerably above the water line, and 
can, therefore, be opened even in the Channel. The 
lower deck is lighted by large circular port-holes, also 
fitted above the water line, so that no artificial light 
need be resorted to. There are many ventilating 
shafts from the deck above. The electric lighting in- 
stallation has been fitted by Mr. W. Mackie, 77, Turn- 
mill-street, London, E.C. A_ vertical high-speed 
Robey engine with a 9} in. cylinder and 9 in. stroke, 
having ordinary slide valve and a Pickering governor, 
is coupled direct to the armature of an ordinary in- 
verted L-type dynamo, capable of running 360 lights 
at 250 revolutions, the electromotive force being 100 
volts. ‘The number of lights in the ship is 300. A 
special feature of the installation is the arrangement 
whereby any defect can be localised and joints repaired 
without inconvenience or damaging the woodwork of 
saloons, &c. The dynamo is in the engine-room, and 
from it the electric current is led to a switchboard 
on the engineer’s platform, whence the current 
is distributed to omnibus bars in various parts of the 
ship—on the lower deck aft, lower deck forward, 
main deck aft, main deck forward, upper saloon aft, 
and the machinery compartments and amidships. 
There is a fuse, and a switch on a slate base, and 
two wires led from the omnibus bar to each lamp, 
so that the only joints are at the lamp and at 
the distributing centres. The navigating lights are 
electric, and on the bridge are two incandescent light 
projectors, with Edison-Swan double filament lamps 
for lighting the passenger gangways. 

The promenade deck extends three-fourths of the 
ship’s length, and is without obstruction, if we except 
the wheel-house and chart-room, which forms a centre 
support for the captain’s bridge. On this bridge are 
telegraphs, gongs, and speaking tubes, enabling the 
captain to communicate orders to the engineer, and 
forward and aft, so that he has absolute control of the 
ship, and this, with the fore and aft rudder, makes it 
easy to steer the vessel stern first out of Boulogne 
between the long wooden jetties which protect the 
inner harbour. As is usual in paddle steamers the 
engine - room divides the classes, the first - class 
passengers having all the promenade deck and the 
after part of the vessel tc themselves. Here the 
dining saloons are fitted on the main and lower decks, 
as shown on Figs. 4 and 5, and in order to distinguish 
these apartments they are called respectively the 
Palace and Marguerite saloous, the distinction | eing 
rendered desirable on account of the intenlicn to 
have a graded tariff to meet the ideas of the pas- 
sengers. They accommodate about 320 persons. 
Forward of the main deck saloon on the port side is 
a retiring room for ladies (Fig. 4), while on the star- 
board side are cloak-room and a barber’s shop. 
On the upper deck aft (Fig. 3) is the social hall, 
with ladies’ boudoir adjoining, communicating with 
the ladies’ room on the main deck by a separate 
staircase. This private ladies’ saloon is fitted 
with berths to accommodate any passengers who 
may be affected by the voyage. Here also are the 
lavatories, cloak-room, and bath-room (Fig. 4). Ina 
large midship deck-house (Fig. 3) are the captain’s 
and purser’s rooms, and six private sleeping cabins or 
state-rooms. The framing in the first-class accommo- 
dation is of dark mahogany, having panels of plane- 
tree handsomely decorated by paintings of flowers, 
fruit, &c., in the lower, and of satinwood in the upper, 
dining saloon, with large mirrors introduced at the 
ends. The sofas and chairs in these apartments are 
upholstered in red morocco leather, while in the 





ladies’ boudoir, social hall, and private cabins, they 
are covered with old gold Utrecht velvet. The win- 
dows are all draped with silk curtains, and all fittings 
are electro silver-plated. At the fore end of the upper, 
saloon (Fig. 3) is the first-class bar, and forward is the 
second-class bar. The second-class dining saloon is on 
the lower deck (Fig.5), and the accommodation also 
includes a deck saloon, with ladies’ cabin (Fig. 4) and 
a smoking and refreshment room (Fig. 5). The pass- 
enger arrangements are certainly most complete and 
convenient, and reflect the experience of Fairfield and 
the shipyard manager, Mr. Shearer. 

The engines, designed by Mr. Andrew Laing, are 
generally similar in arrangement to those of the 
Koh-i-Noor and Royal Sovereign, and as we illus- 
trated the machinery of the first-named vessel, it 
is not necessary again to make engravings.* As in 
the case of the dimensions, &c., of the vessel, we give 
the details of the three engines for comparison : 


“Koh-i- ‘Royal  ‘‘La Mar- 
ine Noor.” Sovereign.” guerite,” 
Diameter of cylin- 50in.and 45 in. and 56 in. and 
ders ane on 0 in. 83 in. 110 in. 
Stroke of piston ... 5ft.6in. 5 ft. 6 in. 6 ft. 
Steam pressure 120 lb. 120 lb. 140 lb. 
— of boilers .. “ a “ an 
+ Ow rdinary rdinary 
sail ” Navy double- double- 
ended ended 
Diameter ,, ... 10 ft. 10 ft. Gin. 14 ft. 6in 
Length oy. ses ABD OID, (10' 5104, ES: 55° 8a; 
Number of  fur- 
naces_ a... = 12 16 24 
Diameter of fur- : 
naces_... ... 3 ft. 43 in. 3 ft. 3 ft. 8 in. 
Indicated horse- 
power 3300 3500 7500 
Revolutions 50 52 52 
knots knots knots 
Speed on trial 19.499 19.6 22.3 


The engines are compound, with the cylinders placed 
diagonally and working on a two-throw crankshaft, as 
shown on Figs. 4 and 5. With the exception of the 
cylinders, which are of cast iron, the engines are 
entirely of forged and cast steel. The pistons have 
phosphor bronze packing with coach springs, while the 
pisten valve to the high-pressure cylinder has Buckley’s 
packing. The high-pressure cylinder piston valve is 
placed on the outside of the cylinder, and the slide 
valve of the low-pressure cylinder between the two 
cylinders (Fig. 5), and these are operated by the usual 
double eccentric and link motion. The piston and 
connecting rods have a diameter of 10 in. The 
crankshatt was forged by Messrs. Beardmore, Glas- 
gow, and is in two pieces, which are interchange- 
able. The diameter is 204 in., as is also that 
of the paddle-wheel shafts, the connection being 
by flanged couplings. The paddle-wheels have an 
over-all diameter of 22 ft. 64 in., and the floats, 
which are curved, and on the feathering principle, 
are 13 ft. long. They are constructed entirely of 
steel. The starting and reversing is accomplished 
by steam and hydraulic engine. The condenser is 
made of galvanised steel, and is cylindrical. It is 
placed athwartship under the engines (Fig. 5), and 
between the cylinders and the cast-steel brackets 
for the shafting. The water is supplied to the con- 
denser by Messrs. W. H. Allen and Co.’s centrifugal 
pump, driven by two engines, each of which is capable 
of doing the maximum work, This pump is arranged 
to withdraw from the bilge in the event of a serious 
leak. The air pumps are driven by a lever connected 
by links to the low-pressure crosshead. There are two 
air pumps, as well as two bilge pumps and two sani- 
tary pumps. To the crankpins, crossheads, ahead 
guides, and main bearings the ‘‘ Axiom” lubricator 
is fitted, grease being used, not oil, while the astern 
guides are fitted with stationary tubes, also on the 
system of Messrs. Thompson Brothers. 

Two boilers are fitted forward and two abaft the 
engine compartment, so that the machinery is spread 
over three compartments, and occupies nearly one- 
third of the length of the vessel. The boilers are 
of the ordinary double-ended return-tube type, and, as 
we have stated, are 14 ft. 6 in. in diameter by 18 ft. 9 in, 
long, each with six furnaces about 3 ft. 8 in. in dia- 
meter. There is a common combustion chamber to 
each pair of furnaces. The boilers are worked under 
a system of assisted draught, the stokeholds being open, 
with large ventilating shafts. There are also on board 
four double inlet fans 6 ft. in diameter, driven by triple- 
expansion engines on the single-acting system patented 
by the makers, Messrs. W. H. Allen and Co. The 
boilers are fed by two of Weir’s special engines. 
Fitted on the main and auxiliary pipes is a feed filter 
and a feed heater. There are two separate smoke- 
stacks, the diameter of the funnels being 10 ft., and 
the height from furnace bars 60 ft. The boilers work 
under a pressure of 140 lb. to the square inch, and in 
this, as in most other respects, are in advance as regards 
power of the two preceding vessels, the Koh-i-Noor 
and the Royal Sovereign, and, as shown in our Table 





* See ENGINEERING, vol. liii., page 656- 





above, the result is a distinct advance in speed. The 
new vessel is, therefore, destined to share in the 
popularity of these two vessels. 





CAPITAL AND LABOUR. 
'o THE EDITOR oF ENGINEERING. 

Sir,—‘' J. M.” seems to be a rather curious admixture 
of cynicism and abnormal self-complacency. He writes : 
‘*You have had lately as correspondents an anti-capital 
faddist ” (“‘F. G. W.”), ‘‘an anti-ground-rent faddist ” 
(Mr. Hanssen), ‘‘and now you have an anti-betterment 
faddist ; I have replied to the first two, and would like a 
word with the last.” Now cynicism and abnormal self-com- 
placency naturally result from the insufficient exercise of 
the observing and reflective faculties ; and, of course, the 
retentive faculties, not being brought into play (com- 
paratively speaking), deteriorate through lack of use. It 
is then that we have the dissatisfaction of seeing a man 
endeavouring to depend more on his imagination than on 
his memory. ‘‘J.M.” must have lapsed into such a 
condition; for his anti-capital faddist (‘‘F. G. W.”) 
writes: ‘‘ Capital makes the best of servants,” &c.; and 
his rer sae faddist (Mr. Hanssen) writes: ‘'I for 
one should be very sorry to see all rents confiscated. ... 
what is wanted is some effective way of regulating the 
rent question.” And as for his anti-betterment faddist 
(my own sweet self), I propose to ‘‘ regulate ” him a little 
there too. 

‘“‘J. M.,” while frantically trying to demolish 
““¥F. G. W.,” wrote: ‘‘ A fool can ask as many questions 
in five minutes as it would take a philosopher five days 
to answer ;” yet he does not hesitate in endeavouring to 
swamp myself (who am only a budding philosopher as 
= with a whole half-column of illustrated questions. 

is half-column of ‘‘illustrated questions,” however, 
were virtually answered by my own immediately 
preceding whole column of replies; but as a recapitu- 
lation of the economic principles which determine 
the properties of animate and inanimate matter and 
energy may not be out of place, I will take the liberty, 
with your permission, of adding a few more observations 
to those already submitted to your readers. Let us con- 
sider ‘‘J. M.’s” illustrated questions in their order. 
‘* Some years ago a portion of land was sold by the then 
Town Council of Glasgow for 1500/.”—it was 1200/.—‘“‘ to 
the ancestors of the present owners. Theground has now 
become valuable. Mr. Macdonald says it is worth 
50,000/. per annum, and he wishes to take the extra value, 
or what he terms betterment, from the present owner, 
and give it to some one else, say to the State. I should 
like to know on what honest principle he could do this.” 
Well, Sir, I do not propose to give betterment to the 
State; nor do I wish to take the above “ product ” of 
betterment (mistakenly called ‘‘extra value” of town 
land) from those who have hitherto succeeded in wheed- 
ling it out of the hands of the producers of it ; but what I 
do wish to do is to — them from continuing this 
wheedling process in the future. Moreover, I do not, and 
did not, affirm that the above-mentioned city land is now 
more valuable that it formerly was, that is, when it was 
used for agricultural purposes. I wrote: ‘‘The present 
successor to this ‘example’ to Glasgow actually draws, 
and that, too, without the expenditure of any form of 
energy in the production of it, a nice little annual income 
(an increasing one) of some 50,0001.” But although, by 
reason of his unjust monopoly, he manages to annually 
ease the producers (bond-fide capitalists and their em- 
ployés) of this 50,000/., it does not necessarily follow that 
the ground in question has become more valuable ; for, as 
a matter of fact, it is now, literally speaking, less valu- 
able. This last statement calls for a further, and, in this 
case, @ more particular, definition of what constitutes 
betterment. 

An all-wise Providence has determined that betterment 
shall be the product of human enterprise, and that it be 
divided into two classes, namely: (1) the betterment of 
agricultural land only, and (2) betterment in the imple- 
ments (capital) which, from time to time, we construct 
for the purpose of assisting us to tap agricultural and 
other land, and to help us in the manipulation of the 
various articles which the ig «Fg Capen (the ‘‘ contact 
force” referred to in page 812) has enabled us to secure 

ssion of. For an example of class 1, which is the 
tterment of agricultural land only, the following will 
suffice: Here in this field, let us imagine, is a particular 
part of the soil, of an area of 1 square foot, and on which 
at present there grow, let us say, 100 blades of grass, 
Any method of treatment on the part of humanity which 
induces this particular square foot of soil to yield a crop 
of, say, 200 blades of grass, produces betterment. The 
method of treatment causes the increased growth, and 
it is the “‘increased growth,’ ’let it be noted, not the 
‘* treatment,” that constitutes betterment. The proceeds 
of this class of betterment (class 1) should naturally go into 
the stomachs, on to the backs, and into the pockets of 
agriculturists only. Let us now examine class 2, which 
comes under the head of ‘‘ betterment in the implements ” 
used in the production of wealth, and here I may add 
that the land itself is not an ‘‘implement ” (instrument) 
of production; for an instrument is always a tool, 
and every engineer knows that it is the province of 
tools to assist us in operating on raw material—pig 
iron, for instance, as pig iron, is never anything but raw 
material to the ironfounder, although it may be the 
finished article in the hands of those who extract it from 
the ore—and is not land, eimilarly considered, raw 
material? Any method of treatment, then, on the part of 
humanity, which enables us to further control matter and 
energy—matter in its various forms of solids, liquids, 
vapours, and gases, and in its combinations of two or 


more of these forms, and also in its many forms among 
the lower animals ; and energy in its various forms, includ- 
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ing the energy of the lower animals—any method of treat- 
ment which enables us to further control matter and energy 
in any way sufficient to increase their ‘‘usefulness” to 
ourselves, necessarily produces betterment of the second 
class ; and, of course, I mean, in this second class, por- 
tions of matter which we have already detached from the 
‘*main mass” (the land). The method of treatment 
causes the increased ‘‘usefulness,” and let it be again 
noted that it is not the ‘‘ treatment,” but the “‘ increased 
usefulness,” which constitutes this betterment. The 
proceeds of this class of betterment (class 2) should 
naturally belong to those who are engaged in the inven- 
tion and construction of the above-mentioned implements 
(which constitute capital) of production, and to those who 
are directly or indirectly a in the legitimate 
manipulation of them after they have been invented and 
constructed. 

I think I may now safely affirm that that part of the city 
of Glasgow land which, when used for agricultural pur- 
poses, was properly considered to have had 1200/, worth of 
labour expended on it in the form of class 1 kind of 
betterment, and which was, therefore, sold for that sum, 
is, instead of being presently annually worth 50,000/., 
worth much less annually than it was when sold for the 
1200/.—for there is now scarcely a blade of grass to be 
seen on it. Nor, if we examine the class 2 kind of 
betterment, will we find that any additional value has been 
given to it; for, if my present definition of betterment is 
correct—and I challenge all comers to disprove it—there can 
be no betterment in any land which is used for other than 
agricultural purposes, not even in mining land ; improved 
methods of treatment will certainly increase the fertility 
of agricultural land, but all the improvements that we 
can possibly adopt will never enable us to increase the 
fertility of mining land. We may, and do, increase the 
‘*usefulness” of the mechanical and other appliances 
which facilitate all mining operations; but the better- 
ment ‘‘inheres ” (if I may use the term) in the appliances 
(implements), not in the land, althongh that part of the 
land which constitutes the floor, walls, roof, shaft, and 
ped hy sae buildings of the mine is included under the 
head of ‘‘implements.” Build a town, and how much do 
you annually extract from the land on which you have 
built it? Nothing. True, we manufacture and distribute 
goods in our towns ; but the material of which these goods 
are composed is brought from elsewhere, and it is our 
well-directed energy that gives additional value to such 
goods. “J. M.,” who is a builder, may ask: ‘‘ What 
about the buildings which I and my employés erect in 
Glasgow and elsewhere?” Well, buildings, of course, have 
had to be built, and are of value ; but as a steam engine 
or an electric dynamo, when once fitted up and set agoing, 
does not‘increase, but rather decreases, in value, and hence 
cannot, in the nature of things, be said to annually in- 
crease in value, I fail to see how a stone and lime build- 
ing, which ts constructed equally on the time and material 
principle, and on no other principle, can be pe eg ace | 
considered to be an exception to the general rule whic 
determines the commercial value of every other article of 

roduction. So that ‘‘J. M.” is certainly anywhere 

ut to windward of me when he clings so fondly to the 
belief in the absurdity of ‘‘ extra land values” in towns. 
Imagination, when working in conjunction with our other 
mental attributes, is a very good thing; its office is to 
anticipate, prevent, and dispel prejudice, and to persuade 
us to keep our minds open to conviction. Its abnormal 
action produces credulity. ‘‘ Land values” exist only in 
the imagination, and have no real existence ; but ‘‘ land 
monopoly,” on the other hand, has a terribly too real 
existence, and enables the ‘‘ monopolists ” to exploit bond- 
Jide capitalists and labourers. Familiarity with wrong- 
doing, without an accompanying knowledge of right- 
doing, tends to blunt our perceptions ; and it is because, 
centuries ago, a number of able-bodied and able-minded, 
but unscrupulous, fellows managed to wrench the land 
from those who were using it, and then succeeded, by 
falsely so-called ‘‘ sheer commercial enterprise,” in intro- 
ducing the dog-in-the-manger theory of ‘‘ rent ”—a theory 
which, through long habitual practice, we have been 
ignorantly taught to consider as one of the most funda- 
mental principles of economic nature—it is because of 
this that the absurd idea of “‘ land values,” and of the 
necessity for ‘‘ rent,” has found a too permanently tem- 
porary place in the imagination of so many of our intelli- 
gent citizens. 

If monopoly, then, is wrong, rent, which is the natural 
result of it, is also wrong ; and if we wish to issue a ‘‘ no 
monopoly ” manifesto we must also, in order to be logically 
consistent, issue a ‘‘no rent” manifesto. Since “ work- 
manship” is the only naturally recognised title to 
** ownership,” even under the present system (for if you 
cannot pay your rent you will have to move), and since a 
private individual has no right to blackmail those who 
use the land, it necessarily follows that a public corpora- 
tion would also be incompetent todoso. Land nationalisa- 
tion merely means the ‘* regulation,” by the State, of 
town and country land tenure. 

‘*A retail coal dealer buys 20 tons of coals at a cost of 
121, A strike takes place, and coal rises 50 per cent, 
and he sells at an extra advance of 61. Does Mr. Mac- 
donald say that the difference—namely, 6/.—should be 
taken from the coal dealer by the State and used for 
general purposes?” By no means, but with this qualifica- 
tion: no one will deny but that almost everybody, coal 
dealers included, both wholesale and retail, generally take 
an undue advantage when a strike takes place. ‘‘J. M.” 
has lived long enough to have acquired a knowledge of 
the exceeding wastefulness, and hence sinfulness, of 
strikes ; and he ought to know that one false step leads to 
another, as is exemplified by the exorbitant and irregular 
coal rates which are everywhere considered to always 
accompany miners’ strikes. The office of a dealer is to 
gather goods into the market, and to distribute them 





among consumers. This takes time; and as time (not 
gold, as has hitherto been erroneously taught by all the 
writers on political economy, for the price of gold is pro- 
rtional to the time taken to produce it) is the standard 
y which we regulate all exchange values, it is easy to see 
that when, owing to a decrease in the supply of coals, the 
coal dealer charges more for the comparatively small 
quantity of fuel which he passes through his hands during, 
say, a three months’ strike, than he has altogether charged 
for a greater. quantity which he has passed through his 
hands during a similar period of three months, when 
trade was in its normal condition, he charges more than 
he is legitimately entitled to. And if, during a strike, he 
displays more energy in hunting about for coal than he 
does when conditions are normal, the expense of the 
greater effort is at least balanced by the extra tear- 
and-wear of his ‘‘plant” during the brisk periods 
which always accompany normal conditions. He earns 
his income by distributing fuel; and if, during a 
strike, he is hindered from distributing his usual quan- 
tity of it, he is still entitled to the same total remunera- 
tion for the time and labour which he has legitimately 
placed at the disposal of the community. Miners, like 
every one else, are supported by agriculturists ; the latter, 
of course, getting an “‘ equivalent” for their produce. If, 
through any cause, the miners’ ‘‘ fixed equivalent,” or 
that of any others, is disturbed, our whole commercial 
system is thrown out of balance. Now observe how the 
‘time ” standard of ‘‘exchange values ” comes into play. 
Let us examine the working of the commercial system 
during the progress of one season (year). During the 
period of one year the earth yields as much as will sus- 
tain us for a corresponding period of time. It costs agri- 
culturists justone year’s labour to possess themselves of this 
sustenance, and miners, for example, through the medium 
of exchange, acquire their lawful share of this sustenance 
by giving the above-mentioned “‘fixed equivalent,” which 
also is the produce of one year’s labour, in return for it. 
The miners’ produce is equal (in value) to 100 per cent. of 
the agriculturists’ produce. If the amount of the produce of 
both be increased or decreased unequally, disturbance of 
the ‘‘fixed equivalent” is the result. Improvements in 
science or art to the extent, say, of 10 per cent. within 
the year, will enable scientists or artificers to produce 10 
per cent. more wealth within the year ; and, if they con- 
tinue to sell their produce at the old rates, they will then 
have more than their due share—more than equals 100 
per cent. of what others have (that is, more than the fixed 
equivalent). But the producers of the additional 10 per 
cent. are unwittingly (instinctively) willing, however in- 
telligently unwilling they may be, to content themselves 
with the “fixed equivalent ;” for the ‘‘time standard” 
element, through the medium of competition in exchange, 
tends to equalise matters in such a way as to give 
every one just exactly 100 per cent. of the “‘fixed equi- 
valent” per 100 per cent. of time. Idle Jand-grabbing 
monopolists, equally idle Stock Exchange speculating 
financiers, bond-fide capitalists, and labourers, either or 
all of them may go out “‘on strike” in an endeavour to 
get more than the ‘‘fixed equivalent,” or when their 
income is less than the fixed equivalent ; but, do as they 
will, our intuitive knowledge of the determining prin- 
ciples of economic science (truth), that intuitive knowledge 
which inheres in every man of us, is continually striving, 
and will ultimately manage to attain to those normal con- 
ditions already referred to. 

** J. M.” knows ‘‘a village within a few miles of Glas- 
gow where the landlord let out 50 acres of land for build- 
ing purposes. No feuing took place until a railway was 
made, which passed close to the village,” when, lo and 
behold ! the feu duty rose 150 per cent. The 50 acres, 
mark, were for cottages and villas only, so that the 
screaming whistle, the smoke-belching funnel, and the 
roaring and rumbling train were anything but desirable 
companions to the local residents. The ‘‘installation,” 
however, was found to be convenient for carrying them- 
selves and their goods to and from the city; and the rail- 
way company very properly took good care to see that 
such passengers and goods should pay for the convenience. 
The ‘‘fares” of the old and new villagers are presently 
paying for the construction and maintenance of their part 
of this railway (this ‘‘implement” which comes under 
the head of class 2 kind of betterment), and, as the 
betterment is in the railway, not in the adjacent land, the 
people are merely allowing the landlord to mulct them to 
the tune of this extra 150 per cent., not to mention the 
original feu duty. 

The Canadian Government go in for land nationalisa- 
tion (the State regulation of land tenure), for they give the 
free use of 160 acres of virgin soil to whoever can satisfy 
them of his ability to work it. They stipulate, too, that 
if he does not continue to work it they will take it from 
him and give it to a more worthy tenant. But they (the 
Government) are so very careless that they do not insist 
on the enforcement of these very wise rules; for, when 
the tenant ceases to use the soil, and wishes to realise the 
price of the labour which he may have expended on it 
in the form of class 1 kind of betterment, they (the 
Government), instead of taking it back, and giving him 
compensation for his betterment, allow him to sell it to a 
private individual like himself, thus giving the new tenant 
a seemingly real, but actually bogus, title to “‘bare land” 
proprietorship, and then, of course, the “‘ new proprietor ” 
(tenant) ‘‘ lends ” the Jand to a still newer tenant in ex- 
change for “rent.” The original tenant cannot “lend” 
the land to another for “‘ rent” without himself ceasing to 
use it. 

Wesee, then, that wehave the principleof land nationali- 
sation carried into actual practice by the Dominion Govern- 
ment of Canada. What is to hinder it from being practised 
elsewhere? a the lack of a sufficiently general 
conception among the people of the fundamental prin- 
ciples of economic nature, Let us by all means continue 








to have ‘private company” ownership (tenantship) in 
in land ; and let our national expenses be met by a tax on 
incomes alone (everybody’s income), and we will then have 
no need to consider such confusingly misleading and dis- 
organising ideas as appertain to ‘‘rent,” ‘‘Jand values,” 
and the ‘single tax on land values” scheme. 
In conclusion, Sir, I most respectfully affirm that I have 

a profound veneration for old age; yet I cannot but think 
that ‘J. M.” ought to be heartily ashamed of himself for 
applying such epithets to your readers as ‘‘ fools” and 
“*faddists.” Had he adopted a less anonymous title than 
“J. M.,” and given us his name, I, for one, would have 
had the common civility to courteously address him as 
“Mr. M——,” or whatever his name might be ; and I have 
hinted as much by substituting ‘‘ Mr.” for “‘ David” in the 
above quotations from his last letter. If, as he says, itis 
over 50 years since he first went to the building trade, his 
more than 60 years’ experience of men and manners 
should have taught him better. And should he desire to 
dip further into the mysteries of political economy, he 
must really endeavour to take a more intellectually keen, 
a analytical grip of the subject than he has hitherto 

one. 

Trusting, however, that I have sufficiently shown him 
the error of his political ways, and that, therefore, he 
will make no further demands on my not unlimited 
‘time,” 
I an, Sir, yours sincerely, 
Davip MAcpbonaLD. 
4, Queen’s-crescent, Cathcart, June 26, 1894. 





To THE EpiTor or ENGINEERING. 

Sir,—Your correspondent Alfred Hanssen says he 
did not refer to factories when he said ‘‘public works.” 
I do not know what he referred to, but if he takes the 
trouble to look at a Scotch newspaper he may read that 
owing to the strike a number of the public works (fac- 
tories, &c.) in Scotland are closed for want of coal. He 
may also see that next week being Glasgow Fair the 

ublic works will be closed for eight or 10 days. A. 

anssen is again back to some ‘‘land near London let at 
an exorbitant price.” As I told him before, although 
in slightly modified terms, only a fool would erect 
a factory on land at the price he mentions. Be- 
sides, public works are much better to be placed at 
some distance from large cities, as when so situated it 
is healthier for the employés. A. Hanssen says I 
said that land could be had at 107. per acre. What 
I said was that it could be had at 10/. as a yearly feu. A. 
Hanssen writes about ‘‘so much for building land per 
acre, and so much for the value of the buildings per acre.” 
In Glasgow a feu means that the land to build the factory 
on is feued to the factory owner, not for 99 years, but for 
ever, and so long as he pays the yearly feu or ground-rent, 
neither the factory nor the ground on which it is built be- 
comes the property of the original landowner. A. Hanssen 
said, ‘‘On the Continent house rents are low because ground 
is cheap,” but when I gave him an extract from the Pall 
Mall Gazette showing that ‘‘ rents were as high there as in 
London,” he says, *‘‘J. M’s.’ quotation about Vienna 
shows a bad state of affairs there, but it does not come up 
to London.” This, to say the least of it, is merely trifling 
with the subject. Does he think that when I refute his 
statements he is at liberty to jump to some other absurd 
assertion? If he does, he is making a mistake. I have 
not time to follow such a will-o’-the-wisp. Alfred Hanssen 
says, ‘‘I suppose ‘J. M.’ will think that my 29 millions 
of pounds for agricultural rent are altogether insignificant. 
Still they would make an increase of 21/. per head per 
year in the hire of the male and female toilers that reap 
down the fields of Dives, if distributed among them.” 
I do not for certain know what A. Hanssen wishes to be 
at by this paragraph; but if he means that if farmers 
had no rent to pay for the land they would pay their male 
and female servants 21/. per head per year more than they 
do at present, he must > labouring under a great delu- 
sion. Suppose A. Hanssen’s grandfather had left him 
100 acres of arable land, for which, of course, he paid no 
rent, would he pay his farm servants, male and female, 
21/. per head per year more than his neighbour farmers 
were paying, and who were Paying a rent to a landlord ? 
I do not believe he would. And any business man would 
consider him a fool or a philanthropist if A. Hanssen paid 
more than the usual wages paid by other farmers in the 
district. ‘ ; 

am, yours very truly, 
Glasgow. J. M. 





THE “BRANDENBURG” EXPLOSION. 
To rue EpiTor oF ENGINEERING. 

Srr,—In your issue of June 29, page 860, I find an 
eager inquiry by ‘“‘ R. N.” why nothing had as yet trans- 
pired about the real causes of the terrible accident in the 
warship Brandenberg, some months ago. If there were 
not quite as much, or perhaps more, red tape at the 
Berlin Admiralty, as in Whitehall, we should, perhaps, 
have been enlightened on the subject by thistime. It 
appears, however, that the wise men keep every know- 
ledge to themselves, if any / 

Yours respectfully, 
OUTSIDER, 





CaNnapIAN Paciric RAItroan.—Thelength of line worked 
by the Canadian Pacific Railway Company last year was 
6327 miles, as compared with 6015 miles in 1892, 5766 
miles in 1891, and 5564 miles in 1890. The revenue 
acquired last year was 20,962,317 dols., as compared with 
21,409,351 dols. in 1892, 20,241,095 dols. in 1891, and 
16,552,529 dols. in 1890. The ratio of the working expenses 
to the traffic receipts stood last year at 66.07 per cent., 
as compared with 60.67 per cent. in 1892, 60.43 per cent, 
in 1891, and 61.94 per cent. in 1890, 
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THE BUFFINGTON-CROZIER DISAPPEARING GUN CARRIAGE. 
Fig 3. 
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At the United States proving grounds at Sandy 
Hook, New Jersey, was recently tested a disappearing 
gun ay for the heavy guns of the sea coast forti- 
fications. The test was one of the cst successful that 
has ever been made with a disap aring gun carriage ; 
and as a result the carriage has been adopted by the 
United States for the use of the artillery (see page 16). 
The carriage is constructed as follows ; 

The chassis consists of heavy steel castings, on the 
rails of which slide two hydraulic cylinders, the 
er of which are stationary and attached to the 

ront of the chassis. Pivoted to these sliding hy- 
draulic cylinders are two arms or levers which sup- 
port the gun. 

These arms are pivoted near their middle point. The 
upper ends of the arms bearing the gun are 5 ft. 8} in. 
long, and the lower parts, attached to the counter- 
poise, are 6 ft. 4} in. long. 

At right angles to the rails of the chassis, and across 








their front ends, is a reservoir connected with the 
hydraulic cylinders by by-pass valves for controlling 
the return to battery. These have been found to be 


unnecessary, and will be omitted on the future 
carriages. 

Attached to the breech of the gun is a bar, which, 
at its lower end, slides in an arc of a circle. This 
circle is struck with a radius equal in length to this 
bar, and with a centre at the point where the bar is 
pivoted to the gun, when the latter is in its depressed 
position. 

By this means the loading position is always the 
same for all angles of fire, and also when in the loading 
position, by setting the arm at any position in the 
arc, as indicated by a scale, the gun, on coming to its 
firing position, will be at any desired angle of elevation. 
The gun may be fired at any angle between 15 deg. 
of elevation and 5 deg. of depression. 

When the piece is fired, the hydraulic cylinders, to 


, \. nr. ti 
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which, as stated, are pivoted the gun bearing levers, 
slide to the rear on the chassis rails, taking up about 
two-thirds of the force of recoil. At the same time the 
levers revolve about their axes, the lower ends of the 
levers rising vertically and lifting the counterpoise 
from the well between the rails of the chassis. As a 
result of these motions, the upper ends of the levers 
carrying the trunnions of the gun, describe the arc of 
an ellipse. The descent of the piece is, therefore, at 
first gradual, allowing the muzzle to clear the parapet, 
and, finally, an abrupt fall brings the piece to a posi- 
tion of safety and convenience for loading. 

If it is desired to depress the piece without firing, 
the piece is hauled down by hand by blocks and 
tackles attached to eyes at the upper ends of the gun 
levers and to lugs on the chassis. In future designs 
the pulley blocks will be per: tly attached to the 
carriage, 





As the counterpoiee is raised, two pawls attached to 
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the front upper _ of the chassis rails engage in 
ratchets attached to the counterpoise, and hold the 
piece in its loading position. There are two levers on 
the outside of the cheeks of the chassis. These levers 
are for the purpose of working the gun down a few 
inches in case the recoil should be insufficient. 

To raise the piece, the pawls are released by hand- 
spikes, and the weight of the counterpoise is sufficient 
to bring the gun to its firing position. 

The carriage is a front pintle one. The front of the 
chassis has a base ring resting on rollers. In rear the 
chassis rests on a traverse circle. Around this 
traverse circle and attached to the parapet is a chain. 
At the rear of the chassis is a sprocket-wheel over 
which the chain passes. The sprocket-wheel is worked 
by two handles mounted on a wormshaft. By this 
means the piece is traversed. The carriage weighs 
85,000 lb., and the counterpoise 37,000 lb, 
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Fig 5. 
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The carriage was tested with an 8-in. breechloading 
rifle weighing 33,000 lb., firing a projectile with a 
charge of 125 lb. of brown prismatic powder, the pro- 
jectile weighing 300 lb., and having an initial velocity 
of 2000 ft. per second. When fired, the gun recoiled 
without ajar, and settled down lightly into its loading 
position. 

During the test the carriage was worked by seven 
gunners; ten shots were fired in 12 minutes and 
3 seconds. In recent tests for accuracy of firing, excel- 
lent targets have been made at 3000 yards range. 

The principle upon which the carriage is constructed 
was devised by Colonel A. R. Buffington, United 
States Ordnance Department. This idea was modified 
and improved upon by Captain William Crozier, United 
States Ordnance Department, and to the latter is due 
the present perfect carriage. 

The stee] castings were furnished by the Midvale 





Steel Company, and the machine work was done by 
the Southwark Foundry and Machine Company, both 
of Philadelphia, Pennsylvania, U.S.A. 





HOLT’S WIPING RINGS. 

Tue formation of a good wiped joint on a leaden 
pipe is not a particularly simple matter, and the tyro 
more often succeeds in burning his hand than in making 
a sound and nicely finished job, The form of joint 
shown below, however, can be made by any fair 
mechanic, and gives a thoroughly satisfactory joint, 
whilst the weight of solder used is reduced to a mere 
fraction of that ordinarily required. Thus a joint of 
the type shown for an inch pipe A requires only a single 





ounce of solder. The essential part of the joint is the 
brass ring B, which forms a support for the solder C, 
and reduces the workman’s task to merely wiping off the 
superfluous metal. The joints, as tested by Professor 
Hele-Shaw in the laboratory of University College, 
Liverpool, have proved perfectly sound, the pipes 
bursting before the joint has shown any signs of yield- 
ing. The wiping rings can be obtained from Mr. Holt, 
1, Oxford-street, Liverpool. 





FORKED RIVETS FOR BELT JOINTS. 

WE illustrate below a form of rivet fastening for 
belts which has been recently introduced by Messrs. 
Davidson and Co., of the Sirocco Engineering Works, 
Belfast. The form of the rivets before driving is shown 
in Fig. 1, and, as will be seen, they are of a very 





Fig. 1. 


simple type. For driving them a holder is provided, 
rendering the operation very easy and expeditious. 
The section through a finished joint in Fig. 2 shows the 
excellent grip the rivets get onthe leather. The rivets 
are made in 10 sizes ranging from 14 in. in length 
down to } in. long. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpitToR OF ENGINEERING. 

S1r,—Before this correspondence closes I should like to 
refer to one of the letters in which an expression occurs 
which may leave a false impression on the minds of some 
of your readers. 

**The Writer of the Article in the United Service Maga- 
zine” has referred to the surveyors of the Royal Engineer 
Civil Staff as ‘‘employés,” as if they were employed by 
the Royal Engineers. This invidious comparison cannot 
be allowed to pass without remark, 

Surveyors of the Royal Engineer Civil Staff are ap- 
pointed by the Secretary of State for War after passing 
an open competitive examination under the Civil Service 
Commissioners. 

Their position is clearly defined in the Royal Warrant 
for pay, appointment, and promotion of the Army, which 
pends sd the officers of the Royal Engineer establishment 
into two branches—Military: The Inspector-General of 
Fortifications, his deputy and assistants; Civil: The 
surveyors. 

The military officers referred to only hold their appoint- 
ments for five years, but the surveyors are permanent 
officers, and represent the oldest element in the depart- 
ment, 

Commanding Royal Engineers and division officers, 
such as ‘* The Writer of,” &c., was, do not belong to the 
department, but are given employment in it during times 
of peace, greatly to its detriment, as they — the 
working staff and effectually retard all work ; they are 
useless, and their presence has always been an ‘‘ Old Man 
of the Sea,” and will be so as long as they remain. 

‘*The Writer of,” &c., has not avoided invidious com- 
parisons, nor has he been fair-minded, but he has his 
answer. 

I am, Sir, yours faithfully, 
Surveyor, Royal Engineer Civil Staff. 





To THE EprTor oF ENGINEERING. 

Str,—I regret to see the personal tone this controversy 
is assuming, for though undoubtedly the corps of Royal 
Engineers is rapidly becoming nothing more than a mere 
trade union, an abuse that requires to be checked, it does 
not mend matters to exaggerate, To say that Royal En- 


gineers as a lot are incompetent, and even to produce in- 
dividual instances of the failure of their works, does not 
prove anything, for there are incompetent civil engineers 
as well. What is wanted is to lay the finger on the blot 
and agitate for its removal. 

The Royal Engineers areas a body as capable a lot of men 
as you will find anywhere, and it is needless to say that 
as English gentlemen they are individually of an honour 
beyond suspicion: But, alas! the corporate conscience 
comes into play, and where the interests of the corps are 
concerned, the Royal Engineer in power is as thoroughly 
corrupt, in the political sense of the word, as the New York 
politician ; and as the R.E.s have a vast ramification in 
touch with the governing bedies throughout the empire, 
they contrive to help themselves to many places which 
to all others it appears unjust and unfit they should 
occupy. This is the blot. 

Just an instance of the style of these appointments may 
be given for the sake of illustration. One of the most im- 
pudent was the appointment of Colonel W. S. Trevor in 
1881 as Director-General of State Railways in India, his 
qualifying experience for the post, taken from the official 
“** History of Services,” being : 


Years. 
Accountant po das we ca aa 4 
Trrigation ie na a oa a 1 
Barracks ae Be ea ee Pte 2 
Roads and Buildirgs ... 16 


Then, of course, a man who has been D.G.R. must be 
an expert in railways, and is accordingly welcomed on 
the home boards of Indian railways. 1t is quite re- 
markable how when one Royal Engineer gets iis foot into 
a lucrative line of business, the others follow. 

Of the appointments made or procured by Col. Tulloch 
to Local Board inspectorships, one I know is justifiable, 
as the nominee has experience, but another is quite 
indefensible. This nominee has never done any work at 
all, as can be ascertained from the ‘‘ History of Services,” 
most of his time in India having been spent in the Con- 
sulting Engineer’s branch, and so far as my knowledge 
goes, all the hot weather in the hills, without the faintest 
pretence of doing any work. Of the subjects on which he 
is supposed to safeguard the interests of the taxpayers, 
he knows oer nothing. As for Major Tulloch’s 
son, I do not see why he should not get him an appoint- 
ment, if qualified. 

If the appointment of a civilian is in question, his 
qualifications are subject to the most searching enquiry, 
but where a Royal Engineer is concerned, unfitness does 
not seem to be a bar, if any of his brethren are in the 
ring. Iam, of course, speaking of purely civil appoint- 
ments, 

It may well be asked, as a side issue, what special fit- 
ness there is in appointing a Royal Engineer as principal 
of Cooper’s Hill, and why the present worthy incumbent 
is allowed to retain the appointment long after the age 
at which civil servants even in England have to retire. 

The instinct of Royal Engineer officers to avoid real 
work and keep for themselves the sere | armchair places 
has a serious side. As has been pointed out by some of 
your correspondents, the real work is done, and the im- 
portant military knowledge possessed, by underpaid civil 
subordinates, while the Royal Engineer officer signs his 
name and draws the pay. The country that permits this 
abuse will be justly served if the subordinate, pressed by 
poverty and stung by a sense of injustice (the greater 
danger), cells the secrets of which he is in possession, and 
the guilty parties will be the Royal Engineers who took 
pay for the work they could not do. To my knowledge 
one fortification in India was built to the plans supplied 
from Simla, and when the loopholes were finished it was 
found that though indeed a gun could be put through, it 
could not be moved about. This is scarcely what should 
be expected from Royal Engineers in their own particular 
province, but the probability is that the eminent designers 
never put two bricks together in their lives. 

It may seem as if I were drifting into what was de- 
precated at the beginning of this letter—indiscriminate 
condemnation of the employment of Royal Engineers in 
civil works because they are incompetent—but there is 
quite a difference between making the latter bare assertion, 
and pointing out the evils that arise from unchecked trade 
unionism by Royal Engineers. Why should there beany 
difference between two i perhaps brothers, brought 
up at Cooper’s Hill and Chatham respectively, but who 
thereafter spend the whole of their life in doing the same 
civil work? Sixty per cent. of the Royal Engineers in 
India, at least, are mere paper soldiers, and the true 
remedy is to reform the corps altogether, and not to abuse 
the members for doing what is only human nature after all. 

I cannot refrain from — here how clearly any 
Committee on the subject of the civil employment of 
Royal Engineers shows up the instinctive feeling of the 
corps. Parliamentary Paper C 276 of 1870 is most excel- 
lent reading onthe subject. In the first place, the evidence 
for the superior merit of Royal Engineers is that of the 
gallant ofticers themselves, just as if one should take the 
opinion of a pack of wolves on the safe-guarding a flock of 
sheep. We learn in paragraph 12 that the opinion of the 
highest authorities in India is unanimous that the Royal 
Engineers are the best men for the work re uired cf them. 
Quite so ; the “ highest authorities” found Colonel Trevor, 
who had never been on a railway except as a passenger, 
the best man for Director-General of Railways, although 
they had Sir Guilford Molesworth, who had spent his 
life in railway work, under theirhand. It is needlees to 
explain who the “ highest authorities” were. 

Then, again, the stale old rubbish about superior dis- 
cipline is trotted out by the “ highest authorities.” Why 
has the man, who by his unaided tact and will manages 
a heterogeneous mass of workmen and organises the work, 
a lees sense of discipline than one who has been in charge 
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of a handful of soldiers, backed up by a Mutiny Act and 
guided by red tape? As for the other side of discipline— 
obedience—Royal Engineers who do not get just what 
they want in the Public Works Department not unfre- 
quently threaten in the most decisive way to return to 
military duty. The recommendations of General Strachey 
in the above-mentioned Committee would, if honestly 
earried out, settle the question, especially if combined 
with a revision of the strength of the corps. — 





MANCHESTER SHIP CANAL. 
To THE Epiror oF ENGINEERING. 

S1r,—Very few of those who have watched from the 
first the progress of this scheme will disagree with a word 
you have written upon it in your last two issues, and the 
conclusion that you arrived at, viz., that none connected 
with it have much right to claim any credit. Let us 
judge dispassionately from the broad facts known to 
every one, apart from what must be known to a few, and 
not yet public property. The scheme for making this 
waterway to Manchester so long conceived and brought 
to a working basis by the late Mr. Daniel Adamson, 
whose very name breathed in connection with the matter 
had everything that was honestly intentioned, and to 
carry out the work wholly and solely for the good of the 
trade of the Manchester district and the people. Well- 
known and in all respects the most trustworthy and 
reliable contractors were called in, who prepared the most 
careful and reliable estimates. These estimates were 
continually pulled to pieces before Parliamentary Com- 
mittees and by experts of all shades, good and bad, but 
remained unquestioned in the main, which was that 
the work of this canal would cost 5,780,000/., and 
taking into account every contingency, well and truly 
done for under 8,000,000. Need any practical man, 
or could any practical man, attempt to doubt the 
accuracy of these estimates under such conditions, 
and which took years to prepare. So that, taking into 
account land to be purchased, compensation to be paid, 
and the Bridgewater Navigation Company to be bought 
up, under the most unfavourable circumstances this ship 
canal would have been well and fully completed for some- 
thing like 12,000,000/. sterling. When the first thought 
entered into the minds of the directors to change the 
contractors, they were warned distinctly that it would 
lead to disaster. Apart from any question from a business 
point of view, they would be breaking faith with Parlia- 
ment, who had granted them most unusual facilities in 
order to clear away every difficulty in raising the capital, 
and permitting the company to pay a dividend of 4 per 
cent, out of capital during the construction of the 
works in order to entice investors from a class who 
could not afford to wait for a return on their capital, in 
fact, whose living in many cases depended upon receiving 
a half-yearly interest or dividend. This class of capitalists 
were enticed, through this privilege granted by Parliament 
in the best of good faith, to their sorry misfortune as they 
now find, to sell out and otherwise dispose of their secure 
investments and place the money in Manchester Ship 
Canal shares. The 4 per cent., I think, was paid some- 
where under two years of the seven years the canal 
has taken to construct. I ventura to assert, and defy 
contradiction, that Parliament, and the greatest portion 
of the investing public, had the greatest confidence in the 
scheme from the fact that the highly respectable and 
world-known contractors would have the canal to con- 
struct. The directors must have been fully alive to this 
fact, yet at the eleventh hour changed their contractors 
because the original contractors would not take half-a- 
million stock on part payment. The new contractors, be 
it clearly understood, signed the original contract pre- 
pared for the first contractors, who were prepared to do 
the work well on their reliable estimate of under six 
millions. 1 question if Parliament would ever have 
passed the Bill, certainly not with as much confidence, if 
the names of the first contractors had not been constantly 
brought before them, and their estimates used as the 
moat reliable and satisfactory. Could it be possible that 
a number of business men would be guilty of such a 
grievous error? What became of the half-million prefer- 
ence stock? As a shareholder, if even of one share only, 
I have a right to know where every shilling of this now 
nearly 16 millions of money has gone. As a practical 
man, knowing what work can be done for what money, I 
say that the value of 16 millions is not in the canal. 
The ironwork certainly is the best part about it. But 
where has the greatest portion of the money gone? 
The value is not there. Now, Sir, much has been said 
lately by many, some being members of the Manchester 
Corporation, in abuse of Sir John Harwood, his state- 
ments, and those who agree with him. I have nothing to 
do with Sir John except that I admire his pluck in 
speaking the truth for the truth’s sake against all the 
opposition brought in front of him. 

Sir John Harwood has spoken only a -ittle of the truth, 
but it is true, every word of it; and the sooner every 
friend of the Manchester Ship Canal scheme reconcile 
themselves to it, the better forthe canal. If I contracted 
to build a ship for 20,000/., what would the shipowner 
sav if I asked him for the last instalment of the 20,0007. 
before I had hardly got the frames together? Yet such 
was the relationship of the canal directors and their con- 
tractor. The canal work had cost, and the contractor 
had received, nearly the full amount of his contract price 
for the work before it was half complete. Your corre- 
spondent ‘‘ Engineer” may well say there was need of 
greater engineering supervision ; I think so, and need of 
better business qualities all round. Shareholders have a 
right to protest against such arrangements as those made 
with Mr, Willis, for instance, from being carried out. It 
may be called breach of faith. Not so. No court of 





law in this land would uphold such an arrange- 
ment, or any such arrangements. The value of the 
work is, after all, what is put into it, and not from 
excessive estimates, made, says a Manchester gentle- 
man, to ‘“‘ guard against accidents of storms and 
floods which did not happen,” and so this gentleman, 
who values his services at 500/. per annum, is content to 
** divide” 150,000/. with the canal company, the canal 
shareholders, for some eight or 10 months’ work. No 
argument can justify such an arrangement either as 
equitable or legal. Of course, all are entitled to the just 
value of the work they have done, but to throw away the 
shareholders’ money, and now the Manchester taxpayers’, 
by such unbusinesslike and one-sided arrangements, is 
quite indefensible. I do not defend Sir John Har- 
wood in that or any similar arrangements that he gave 
his assent or countenance to. I am also particularly con- 
cerned in the fact as to whether these storms and floods 
which did not come, but will come in the history of the 
canal, are provided for well and fully. If not, the main- 
tenance account of the ship canal, which the directors are 
so chary of initiating, will be an enormously heavy one, 
and so trench upon the revenue of the canal as to leave the 
prospect of a dividend very far in the distance. From 
the beginning a great mistake was made. The share- 
holders have a right to know all the mistakes and the 
extent of them, since the more open, plain, and truth- 
fully all is brought out, the greater prospect will there be 
that the canal may yet saved from grievous disaster 
and fulfil the hopes of the practical, plain business men 
who first conceived it. 
I am, yours faithfully, 
An ENGINEER WHO Makes RELIABLE ESTIMATES, 
June 20, 1894. 





THE OIL ENGINE TRIALS OF THE R.A.S.E. 
To THE Eprtor or ENGINEERING. 

Srr,—With regard to the oil engine trials of the Royal 
Agricultural Society, I notice you remark that a con- 
sumption of oil of .67 lb. per brake horse-power was 
attained in at least one case. 

Now the judges were exceedingly close after the trials 
in giving any information, but they did go so far as to 
say the best engines were practically the same in oil 
consumption, and one of them remarked that .75 lb. 
was not even approached in these trials; how, then, can a 
result of .67 lb. be claimed ? 

This shows the great inconvenience of any delay in 
publishing the actual figures, and that any claims can be 
put forward until they are published, two or three 
months hence. 

I am, of course, assuming that the judges were not 
throwing dust in the eyes of inquirers, and that they 
knew what the actual figures were. 

T an, Sir, 


July 2, 1894. A Competitor. 





To THE EpiToR OF ENGINEERING. 

Srr,—We notice in your present issue the statement 
that several of the portable engines were disqualified 
because they were fixed engines on wheels. This is news 
to us, and as one of the competitors in the portable engine 
class we think it unfair that if the judges had decided on 
a particular type of portable oil engine, they did not 
inform the competitors such was the case, and so have 
saved them time, money, and a great deal of excitement 
and —_ 

No such statement was made to us about our portable, 
though it ran through all the trials successfully, and it 
seems now that, no matter how well the engine ran or how 
good the results it gave, the prize would never have come 
our way, as our engine was not of the type favoured by the 


judges, 
Why should not this have been openly stated before ? 
Yours truly, 
For the Campbell Gas Engine Company, Limited, 
Hucu CAMPBELL. 

Halifax, July 2, 1894. 

[We did not say that it was officially announced that 
the second prize for portables was not awarded because 
most of the competing engines were fixed engines placed 
on wheels. We did, however, put forward that view as 
the most likely explanation of the second prize being 
withheld. Evidently, if the Royal Agricultural Society 
had not expected a difference of design between fixed and 
portable engines, it would not have offered two sets of 
prizes.—-Ep., E. 





BALANCING OF LOCOMOTIVES. 
To THE EpITOR OF ENGINEERING. 

Sir,—Though the principles which are supposed to 
govern the balancing of locomotives have been so fre- 
quently enunciated during the past half-century, ‘‘ the 
choice of the coefficient A” remains capricious nec than 
decisive ; ‘‘ Novoye Vremya’s ” remark in this connection 
appears to reverse the usual significance of the terms 
“dead point ” and ‘‘ mid-stroke.” 

_ May I venture to question whether the secondary posi- 
tion awarded to the influence of the reciprocating parts 
by the majority of writers is fully justified by facts? 

It is suggested that the following considerations may 
have some bearing on the limitation of speed: Imagine a 
locomotive having an antifrictional film between the wheel 
centres and tyres, permitting the axles to be spun round 
without progression; the whole mass will experience 
longitudinal oscillations, the momentum of each swin 
being exactly equal and opposite to that of the unbalance 
portion of the reciprocating parts ; suppose now that a 
backward velocity is impressed on the rails corresponding 
to the speed of rotation, a differential velocity between 
waeel centre and tyre results; if the tyres be now fixed 





as usual, an alternating force is called into play at the 
wheel tread, superseding the oscillations until it, together 
with the tractive force, at the instant exceeds the ad- 
hesion. The changes in the vis viva of the moving parts 
are effected by this external force, the intensity of which 
is therefore proportional to the excess of the square of the 
sum of actual speed plus relative velocity of moving parts 
over the square of the actual speed. 

Haswell’s four-cylinder Austrian locomotive practically 
illustrated the sibilities of almost complete suppres- 
sion of longitudinal disturbance though retaining un- 
balanced couples; the 7 ft. 7 in. singles of the Great 
Northern Railway have received rather more than cus- 
tomary adulation as speedy travellers, yet it has been 
shown that the arrangement of the balance-weight does 
not accord with the requirements for equalising rotating 
parts and avoiding couples ; but the effect of both weights 
on similar centres is not greatly inferior to the more 
rational arrangement for opposing the longitudinal acce- 
lerations. 

If an excess of rotating counterweight equivalent to, say, 
half of the reciprocating parts, is not objected to in the 
drivers, why should not the trailing wheels of a coupled 
engine be allowed a similar excess, provided, of course, 
that the total vertical disturbance is not too great for the 
length of permanent way included between their centres, 
Normal impact unaccompanied by sliding friction can 
only displace metal and cause flats by exceeding the 
pressure required to produce cold flow ; sliding friction 
is, however, always present, even on the most perfect 
roads, and with truly turned tyres. 

Your correspondent may much condemn American 
engines on the score of irrational if cheap practice, but 
English manufacturers must recognise that consistently 
economical performances have gained a footing for them 
in markets where patriotic sentiment and appreciation of 
prettiness have had to yield place to desire for dividends, 

Yours, &c., 
Fe Da 





THE ‘*‘ROYAL SOVEREIGN” CLASS OF 
BATTLESHIPS. 
To THE EpiTor oF ENGINRERING. 

Srr,—In looking through some back numbers of 
ENGINEERING I came across the illustrations of H.M.S. 
Ramillies on the launching ways at Messrs. Thomson’s, 
at Clydebank, shown in vol. liv. page 411. This view, 
which is no doubt from a photograph, shows the bow of the 
vessel with the usual ornamental figure- head and with two 
hawse-holes—identical, in fact, with the bow of the Royal 
Sovereign as represented in a picture I have of that ship. 
Now if you will refer to the supplement of ENGINEERING, 
May 10, 1893, vol. lv., page 716, you will see that this 
illustration, which is from a photograph taken by Mr. 
Stuart at the Tail of the Bank, represents the Ramillies 
as having no ornamental work on her bows, and with 
only one hawse-hole, similar but for the latter respect to 
the bows of the Resolution as shown in vol. lvii., page 13. 
I can find no remark in the various accounts of the Royal 
Sovereign class which have a,peared in ENGINEERING 
since 1891 which tend to clear up the matter, and it would 
be interesting to know why and when the decorative 
figure-head and the second hawse-pipe were removed. 


Iam, &c., 
W. K. 


Cc. W. 
34, Clarence-street, Loughborough, June 22, 1894. 
[The Ramillies, like all the vessels of the class, had 
three hawse-holes, two on the starboard side and one on 
the portside. The illustrations of the Ramillies in vol. liv., 
page 411, and of the Resolution in vol. lvii., page 13, both 
show the starboard side, while the engraving of the 
Ramillies completed, given in vol. lv., page 716, shows the 
portside. The carving on the bow was dispensed with 
by Admiralty orders, and our correspondent will require 
to apply to the authorities for the reason why.—Ep. E.] 





THE DRY METHOD OF MAKING 
PORTLAND CEMENT. 
To THE Epiror oF ENGINEERING. 

Srr,—As a constant reader of your valuable journal for 

over 20 years, I was much interested in the able papers 
contributed by Mr. Chr. Engelhart, C.E., on the above 
subject. 
_ Referring to German practice, the author indicates an 
increasing tendency to finer grinding and separating, but 
does not state that the separation is socomapliahed by any 
other method than sifting through fine meshes. 

A little supplementary information on this point might 
be of interest to some of your readers, and perhaps you 
will kindly allow a small space in your columns to state 
a few facts bearing directly upon this point. 

A German firm of extensive connections with cement 
works informs me that the guarantees for the fine separa- 
tion of cement are becoming increasingly difficult to 
fulfil, many of the makers demanding a guarantee that the 
produce from their raw mills and cement mills shall 
a test of 84 per cent. through a sieve of 180 holes to the 
lineal inch. 

_ One important newly erected manufactory has a large 
a of be poner on a guarantee that their raw 
mill produce sha s a test of 100 per cent. throu 

a sieve of 130 abee te te lineal inch. “ gh 

Only those who have had experience in this class of 
work can understand the difficulties, or appreciate the 
means by which these difficulties are overcome, in pro- 
ducing work like this on a commercial scale, whether by 
sieves or air currents. This is now being accomplished 
on the latter — by Mumford and Moodie’s patent 
separator, made in Germany by Messrs. Gebriider Peiffer, 
of Kaiserslautern, who have supplied installations of 
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these machines on the Continent with an aggregate 
annual output of 300,000 tons of fine cement. 

The prevailing idea in Germany now seems to be that 
cement, both in its raw and finished state, cannot be tco 
finely ground, a striking contrast to some practice where 
a large proportion will remain on a sieve of 40 holes to 
the ah inch, 

Yours truly, 


R. Moonie. 
Dedham, Colchester, July 3, 1894. 





RAPSON’S SLIDE. 
To THe Epiror oF ENGINEERING. 

S1r,—How often must the screw steering gear puzzle 
be explained to make it clear to every ordinary mechanic? 
The correspondent who writes on this at page 812 of your 
issue of the 22nd ult., has not examined the gear he con- 
demns, or he would have known that the screw is free to 
travel longitudinally. He will be now annoyed to have 
written about it, but everybody makes the same mistake 
at first. The difficulty which he points out has really no 


existence. 
Cs : 
~ ee / 
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About the Rapson problem, es 757 and 812, familiar 
to marine engineers in Napier’s screw steering gear, is it 
not absurd to paint itover with trigonometry? Sketch it 
for the same definite small shift when the arm is normal 
and when it is inclined, and the proof then stares you in 
the face. If there must be an equation to give satisfac- 
tion, say the relative mechanical advantage is 


CE_CE CD 
AB CD‘AB 
a &? 992° 
OA OA OA? 
but the man who does not see this in the figure will not 


see it in the equations. 
BEREAN. 





To THE Eprror oF ENGINEERING. 

Srir,—In your issue of June 8, Mr. J. E. Caine 
draws attention to the advantage a Rapson’s slide pos- 
sesses by increasing the leverage of a tiller as the rudder 
is put over. 

Before steam steering engines were invented, rudder- 
heads were usually made strong enough not to break 
from any force that could be applied by the largest num- 
ber of men that could work at the steering wheels ; the 
strength of the rudder-heads was not calculated, and all 
was queer work; occasionally there were accidents, and 
rudder: heads were twisted off. 

When steam steering was introduced, I found rudder- 
heads, in a very few instances, to be larger than neces- 
sary for holding the rudder hard over when the vessel was 
going full aa ahead, but in most cases much too weak, 
under similar circumstances. Therefore, when calculating 
the strength of a steering engine, I made it such that 
under no circumstances could it twist off the rudder-head ; 
if a sea struck the rudder it would force back the engine 
against the maximum steam pressure on the boiler; or if 
the engine were held fast, the chain to the tiller would 
break before the rudder-head. 

I found in a few instances the rudder-heads in the 
vessels of the Navy unsafe, and I treated them the 
same as in the case of merchant vessels, and, necessarily, 
had to allow for the increase of leverage obtained with 
the Rapson’s slide, which was commonly used in the 
larger class of vessel; although I made my calculations 
by a much simpler method than Mr. Caine. ; 

The only advantage of a Rapson’s slide over tillers is 
this increase of leverage, which is of great assistance when 
a vessel must be manceuvred quickly ; it is more expen- 
sive to make, and is more liable to get out of order; in 
spite of this, it is the best for large vessels of war, also 
for merchant vessels which are heavy to steer, and which 
have no steering engine. 

When the rudder is hard over there is a heavy strain 
on the sliding block on the tiller; this strain is not con- 
sidered, because the block is usually looked upon as 
nothing but a kind of support for the end of the tiller, 
and a carrier for the chain pulleys, Tomake the Rapson’s 
slide thoroughly safe and efficient, one or two slight modi- 
fications are necessary. 

In your issue of June 22, Mr. Charles Gardiner calls 
attention to the screw steering gears adopted for steering 
many of the first-class cruisers in Her Majesty’s Navy. 

Unfortunately, Iam unable to follow his arguments, 
Theoretically, the apparatus as drawn by him in Fig. 1, 
with the connecting-rods parallel, will work perfectly, 
but if made, as I have seen them, with these connecting- 
rods not parallel, it is theoretically quite impossible for 
it to work at all; in practice they do work, because in a 
vessel it is necessary to give ‘‘ play” to the rudder-head, 
which is pulled backwards and forwards as the rudder 





goes from one side to the other ; there is also play in the 
nuts and joints of the rods. 

But there exists a very serious objection to this kind of 
steering apparatus ; the leverage of the Rapson’s slide is 
reversed, and with the screw gear the leverage decreases 
in the same proportion as it increases in the case of 
Rapson’s slide, so that to put the rudder hard over, 
double the power is required. 

For vessels of war it is particularly objectionable, 
because it becomes necessary either to put the steam 
steering engine aft, thereby entailing a great length of 
steam pipes, or if the engine is ae in its proper 
position amidships, a great length of shafting to connect 
the engine with the screw is required. This long shaft is 
worse than the long steam pipes, because these latter 
can be safe from accident, but a shaft is easily disabled ; 
a shot striking, but without penetrating, the deck, to 
the underside of which the brackets for supporting the 
shaft are fixed, might easily cause sufficient vibration to 
break the bracket or ‘*‘ jam ” the shaft. 

An the event of this shaft or the steering gear being 
disabled from any cause, it is necessary to use relieving 
tackles, or hand steering gear, for which purpose a tiller is 
required, in addition to the screw gear. The proper steer- 
ing apparatus for a large vessel of war is a steering 
engine placed amidships, connected by means of steel 
wire ropes with a Rapson’s slide (there should be no 
pulleys on the slide block); the hand steering wheels 
should be fitted with tooth-wheel gearing or other means, 
so that the drag of its independent wire rope may be 
the same as that of the steering engine; the two ropes 
should always be connected when steering by steam, but 
the steam wire ~~ unshackled when steering by 
hand ; there should be a large eye at the end of the 
tiller to which the hand gear rope or relieving tackles 
may be shackled in the event of the Rapson’s slide 
breaking down, an accident which is not imaginary ; and 
the hand steering wheels should be made to disconnect 
from the barrel for their wire rope, so that, when not in 
use, they may remain quiet, while their barrel is pulled 
round by the steering engine and tiller. 

Thus there is the least possible complication, less risk 
of accident from a chance hot, and everything ready in 
case of accident. 

I have fitted steering engines to many vessels of war, 
both English and foreign, with various connections to the 
radder, both good and bad, but neither on them nor on 
any merchant vessel have I had to couple on to a screw 
gear, which system I have always condemned as bad. 


Iam, Sir, yours obediently, 
June 25, 1894. R. W. B. 





Water Suppty or NorrincHAM.—Abt a meeting of the 
Nottingham Town Council on Monday, the water com- 
mittee presented its report for the ogg ending March 25, 
1894. The returns stated that the revenue had been 
808/. 3s. 7d. more than in 1892-3, while working expenses 
had increased 22621. 17s. 1d. After providing for interest 
and sinking fund on capital, a balance of 3914/. 13s. 3d. 
was carried to the credit of the borough fund, and in aid 
of the rates. The total supplies, domestic and trade, 
amounted in 1893-4 to 88,910, showing an increase of 577 
as compared with 1892-3. The estimated population sup- 
plied with water in 1893-4 was 247,555, showing an in- 
crease of 2212 as compared with 1892-3. Mr. D. M. F. 
Gaskin, the engineer, who has been in charge of the works 
since April, 1894, reports that No. 3 engine at Basford, 
the Bestwood engines, and the No. 2 engine at Papple- 
wick require overhauling. During the past year the 
north-east heading at Bestwood, known as the Bestwood 
Extension, has been driven a total distance of 503 ft.; 
there are still 156 ft. to drive. The yield of water so far 
is satisfactory. The quantity of water pumped in 1893-4 
was 2,009,750,000 gallons, showing an increase of 
84,500,000 gallons as compared with 1892-3, 





BRACKNELL SEWERAGE.—The Local Government Board 
inquiry was held at Bracknell by Mr. F. H. Tulloch on 
Friday last, to consider an application from the East- 
hampstead Rural Sanitary Authority for sanction to a 
loan of 11,500/. for the sewerage and sewage disposal of 
Bracknell. Mr. W. H. Radford, C.E., of Nottingham, 
the engineer to the scheme, explained that it was proposed 
to divide the district into three parts, from one of which 
the sewage would be delivered at the outfall by gravita- 
tion through an iron pipe syphon ; the sewage from another 
district would — to a small pumping station, from 
which it would be pumped by an oil engine into the 
gravitation sewers; the sewage from the third district 
gravitating to the sewage disposal site, where it would be 
pumped into the sewage carriers. Agreements have been 
entered into to take = acres of land in Longshot-lane, 
where the sewage will be purified by irrigation; other 
sites had been considered, but this was thought to be the 
best. Sir Donald MacNab opposed by counsel, and Mr. 
Anson gave evidence to prove that the site was within 
700 yards of Sir Donald’s new house, and within sight 
from the windows, and he suggested an alternative site as 
being better for the purpose. Mr. Lawrence, a local 
resident, also suggested an alternative site. A number of 
gentlemen, with solicitors, appeared to promote and 
oppose respectively the enlargement of the present special 
drainage area, which was said to be so small that the rates 
would be very heavy in the district unless it was enlarged. 
The inspector ruled that he could not hear evidence on 
this question, because no application had been made, and 
it was not included in the printed notice. The inspector 
afterwards visited the proposed and alternative sites, 
accompanied by Mr. Cave, the clerk to the Authority. 
Mr. Radford, Mr. Anson, and Sir Donal MacNab. e 
inspector will report to the Local Government Board. 








THE SLIP-COACH COLLISION AT 
READING, 

As the slip-coach off the South Wales down express 
was entering Reading station, on the Great Western 
Railway, about 6.30 p.m. on May 15 last, it came into 
collision with a train of seven coaches (no engine) stand- 
ing at the far end of the down platform. This train was 
happily unbraked, and so sustained no damage beyond 
being driven forward a few yards, while the brake 
cylinder of the front van was put out of order. No 
injury was done to the slip coach or permanent way, bub 
the occupants of the coach (an eight-wheeled composite 
with bogies at each end) all complained of shock and 
bruises. 

The down main line passes outside the station, and is 
connected with the platform line by facing points, situated 
209 yards from the tail of the standing train. Thirty- 
eight yards outside these points are the home signals, 
and 242 yards outside these are other home signals 
worked from another cabin, but slotted by the platform 
box, while 1200 yards further are the distant signals. 
All those signals have two arms on brackets. The line is 
practically level through the station. 

The slip coach is fitted with the automatic brake, nor- 
mally connected with the train, but before the slip lever 
can be pulled certain handles have to be moved, so as to 
disconnect the brake without putting it “‘on” either in 
the train or the coach, yet the connections are so arranged 
as to allow the use of this brake on the coach ; its use, 
however, is allowable only in case of emergency, the stop 
being made by means of the ordinary hand brake. The 
slip was made at the usual place, just inside the distant 
signal, and the coach was brought well under control by 
means of the hand brake, as the home signal was at 
danger. When close to this, the points were pulled over 
and the signalman showed a green flag, so that the 
guard allowed his coach to pass the signal at danger and 
shouted to the horse-driver, who was waiting there to 
pull the coach in after it had come to a stand (as it ought 
to have done according to the rules), that he would not 
require him. While running along the platform (a long 
one) the platform inspector signalled to the guard to 
come up to the standing train instead of stopping short 
of it at the usual spot. When half a coach length from 
the train the guard applied his vacuum brake, which, how- 
ever, was rather slow to act, and thus a collision was in- 
evitable. It was afterwards found that the brake blocks 
required slight adjustment, thus accounting for their 
slowness of action, but it does not appear that the brake 
was really out of order. 

Major Yorke, in his report, attributes the collision to 
the failures to carry out the rules on the part of the guard, 
signalman, and platform inspector, and blames, first and 
mostly, the guard for neglecting to stop at the home 
signal, for not using his hand brake when at the platform, 
and for an error of judgment in not applying is auto- 
matic brake till too late; secondly, the = pry for 
giving a green flag to pass the home signal at danger ; 
and thirdly, the inspector, for beckoning to the guard to 
bring the coach up to the train, instead of bringing it to a 
stand, especially as he saw it was coming in by itself, 
contrary to the rules. There was not any excuse of want 
of time, as the train was not due out for another five 
minutes. 

The Government Inspector expresses surprise and 
regret that these three men, each of whom has paey 
— experience, should have thus been guilty of suc 

reaches of the rules, but while we concur in the regret, 
we are scarcely surprised, as our own experience has 
taught us how easy 16 is for any one to fall into lax ways 
in performing ordinary routine duty, especially as in this 
case such breaches had been allowed to take place more 
than once. May this accident be a lesson to all railway- 
men to avoid the least symptom of laxity in carrying out 
standard regulations. 





Tue Cost or Private Erecrric Licutina: Erratum. 
—In our article on page 852 of last week’s issue, in test 
No. 3, the estimated lamp hours per annum were, by a 
clerical error, given as 250,000, instead of 225,000. 


Giascow Harzour.—From the quarterly report of the 
engineer, Mr. James Deas, we learn that the total quan- 
tity dredged during the three months amounted to 
495,858 cubic yards, as compared with 441,405 cubic yards 
in the corresponding quarter of 1893, of which 217,444 
cubic yards were deposit, and 261,774 cubic yards were 
new material. Of the total, 491,618 cubic yards were 
lifted by dredgers, and 4240 cubic yards by floating 
digger. Good progress continues to be made with the 
new docks, the work of preparing the caisson chamber of 
the large dock proceeding satisfactorily. 





THe MercHanpis—E Marks Act.—Agriculturists are 
very bog seeking to have the advantages of the Mer- 
chandise Marks Act, and in giving evidence before a 
Select Committee of the House of Lords on the question, 
Mr. J. I. Watts, the managing partner of the London 
and Provincial Dairy Company, indicated several directions 
in which this could bedone. Cheese, for instance, could be 
stam on top and bottom while in the vat with the 
name and country of manufacture; foreign butter should 
have a distinctive colour; margarine should be left white, 
its natural colour ; imported milk could easily be coloured 
yellow ; foreign eggs should have an indelible mark ; and 
the bands or bonds round each truss or bale of hay and 
straw should bear the name of the country of origin. 
The importance of being able to recognise foreign produce 
is great, since the same sanitary precautions are not 
enforced abroad as at home. 
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THE BUFFINGTON-CROZIER DISAPPEARING GUN CARRIAGE. 


(For Description, see Page 12.) 
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THE MINORITY REPORT OF THE 
ROYAL COMMISSION ON LABOUR. 
THERE are some reasons why the minority report: 
of the four dissenting Commissioners should be 
commented upon, apart from any merits or defects 
in the report itself. The majority complain, in their 
report, that the report of the four Labour Commis- 
sioners ‘‘ had already been prepared and was circu- 
lated substantially in its present form at a time 
when the Commission was still engaged in consider- 
ing the recommendations drafted by the chairman. 
At no period of the proceedings were any of the 
suggestions which it contains submitted in the 
form of amendments to be proposed to the chair- 
man’s draft report. We regret that in the dis- 
cussions which took place during the preparation 
of our report we had not been placed in the pos- 
session of the views which were thus brought 
before us for the first time in the draft report 
of our colleagues.” This is a very serious alle- 
gation, and seems toconfirm a rumour generally 
prevalent, that the report of the minority was 
prepared byanother hand outsideof the Commission. 
Never before was there such an apparent breach of 
faith. The publication of the report before it even 
came before the Commission, was a proceeding 
never before known in connection with Royal 
Commissions. Altogether the conduct was strange 
and most unsatisfactory ; stranger still is it that 
Mr. Burt and Mr. Trow sign the majority report 
without other reference to the minority report 
except the sentences quoted above; while Mr. Tait, 
the railway servants’ representative, neither signs 
the majority nor the minority report. He is absent 
from all, though he sat on the Commission during 
the greater part of the time. The wonder was 
that Mr. Harford was not put upon the Commis- 
sion, but the selection in such cases is usually 
curious ; on the present occasion it was more than 
usually incomprehensible. 

The minority report begins by criticising the 
majority report, ‘“‘the greater part of which is 
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facts of the relations between employers and em- 
ployed, or of the conditions of labour, but with a 
summary of the arguments used by witnesses for 
and against particular proposals.’ The real con- 
clusions they condemn as ‘‘ either inaccurate, or, at 
best, to present too favourable a view of the con- 
dition of the mass of the working population.” It 
goes on to say, ‘‘On the majority of the points 
brought before the Commission, the majority report 
makes no recommendation whatever, whilst the 
vague and scantyreforms which it suggests seem to us 
inadequate.” Why, then, it may be asked, did not 
the minority seek to amend it, by endeavouring to 
embody their own conclusions ? Turning to the 
reference in the majority report to their own 
methods, the signatories say that they do not feel 
called upon to defend them. They then suggest 


that their recommendations might have been taken 
in whole or in part by the majority, had the latter 
so desired. But this is shifting the responsibility 
by evasion. The usual course is, to endeavour to 
permeate the majority report, and then, failing 
that, to embody the independent views in another 
report. 


But they go on to explain that the nature 








and character of the two reports ‘‘show at a glance 
that it was impossible to any considerable extent” 
to incorporate the two reports. That may be so, 
but the effort to do so might have improved one 
report, and it would certainly have given more 
credence to the other. As it is, we have a vague 
and meagre report which is practically valueless, 
in so far as reforms are recommended; and 
another which complains at the outset that ‘‘the 
fundamental cause of disputes between employers 
and employed is to be found in the unsatisfactory 
position occupied by the wage-earning class.” Of 
course that is so; no Royal Commission was 
needed to tell us that. The whole country rings 
with the conclusion. 

The report proceeds to quote Mr. Giffen and 
Mr. Charles Booth, the first to show that 25 per 
cent. of the adult male workers fall below 20s. per 
week, and 32 per cent. in London below the 
‘‘poverty line.” Sad enough in all conscience, 
but within living memory 10s. per week were 
thought to be sufficient for the whole agricultural 
Ba pears. tn and an average of 15s. per week was 
high for the mass of the textile workers. The pro- 
gress from that mere subsistence wage to the better 
conditions that now prevail owes no thanks to the 
signatories of the minority report beyond the very 
recent change in the condition of the dockers. 
The statistics of living accommodation and of wages, 
of paupers and old-age recipients of relief, lead up 
to the conclusion that the deplorable condition of 
the masses is due to ‘‘ the fact that two-thirds of the 
annual product of the community is absorbed by 
one-fourth of its members, and that the annual 
tribute of rents, royalties, and dividends levied 
upon the industry of the nation amounts to nearly 
500 millions sterling.” Instead of this, the report 
urges that the collective power and wealth of the 
community shall be applied permanently to raise 
the standard of life of the whole wage-earning 
class, and especially of those hitherto outside the 
influence of previous reforms. But they say that 
they do not believe in any one panacea of 
social reform. Trade unions, co-operative effort, 
and other forms of voluntary association, may do 
something, but they look mainly to collective action 
—the national or municipal administration of 
industries, and the regulation of those not so taken 
over by the State or municipality, and the taxa- 
tion of rents and unearned incomes, as a mode of 
supplying the means. All this, and more, is to be 
found in the ‘‘ Fabian Essays ;” these, in fact, con- 
stitute the basis of that portion of the report which 
deals with collective action, as contradistinguished 
from individual action, as the writers of those 
essays use these terms. But the use of such terms 
is only bewildering. Trade unions are collective ; 
all the other forms of voluntary association are 
collective ; and all recent legislation has been, and 
is, collective in the proper sense of that term. 

The report proceeds to point out specific reforms, 
which they recommend as practicable, for consi- 
deration. These are (1) reform of the sweated 
trades ; (2) prevention of excessive hours of labour ; 
and (3) the promotion of greater regularity of 
employment. The two first have engaged the atten- 
tion of the Legislature for years; they constitute 
the essence of the work which trades unions have 
been doing for half-a-century. The third is most 
desirable, and this also has been the aim of every 
labour organisation in so far as practicable. As 
regards sweating, the report does not go so far as 
to recommend actual prohibition of home work, 
but that every means should be taken to prevent 
itsextension. The one point made is, that the em- 
ployer who gives out work is specially favoured by 
law as compared with the employer who has to work 
under the regulations and provisions of the Factory 
and Workshops Acts. On these points some very 
stringent regulations are advocated, and quotations 
are given from Government contracts and the con- 
tracts of the London County Council, and the 
signatories urge that similar clauses be inserted in 
every public contract, and that such provisions be 

rigorously enforced. Then they recommend that 
the Army Clothing Department be extended, so as 
to produce for the Army, the Navy, and the Civil 
Service, and that a similar department be instituted 
in Ireland ; and it should be open to all municipal 
and local bodies to obtain supplies for their em- 
ployés if they think fit to doso. Of course, this 
is but a partial adoption of State production, 
limited in this case to clothing. But they also 
urge that county councils and other local bodies 
should be permitted to supply each other with 


18 


ENGINEERING. 





[JuLy 6, 1894. 








such articles as they may desire. If State em- 
ployment is to be extended, there can be no 
objection to making up clothing for the use of 
their employés, as gas is made for the consump- 
tion of the inbabitants generally. It is a ques- 
tion of prudence rather than of principle, for 
the power really exists, sanctioned by law, old law. 

With respect to the hours of labour, they urge an 
eight-hours day, and no overtime, except that which 
is inevitable. They refer to the adoption of the 
eight-hours system by Mr. Allan, by the War Office, 
&c., and recommend an Order in Council for 
prescribing an eight-hours day in all departments 
of the State. Similarly all overtime is to be pro- 
hibited, except in cases of special emergency, to be 
certified in each instance by a responsible Minister. 
While urging an eight-hours day for miners, they 
deal with the proposal for a three-shift arrange- 
ment. From this Mr, William Abraham dissents. 
The report deals with such matters as the partial 
application of the system in particular industries, 
and they recommend the use of the Provisional 
Order system as a means of applying the principle 
without going to Parliament each time, or for a 
particular trade. The Frovisional Order system 
is not a very suitable method, even if the system 
were to be established by law. The best thing 
would be a universal eight hours at once for every- 
body, then we should know where we are. The 
confusion of Provisional Orders is seen at the Local 
Government Board, where the experts scarcely 
know what the law is in many cases. 

The report then proceeds to indicate that it is 
necessary to enlarge and probably recast the Factory 
Department. On this point the minority suggest 
a good deal that they think ought to be done in the 
way of reorganisation, enlargement of the staff, &c. 
The cost would, they estimate, amount to 50,000I. 
a year additional to the cost at the present time. 
But they go further, and recommend a Minister of 
Labour, with a seat in the Cabinet. Well, at any 
rate, the members of the Royal Commission on 
Labour have not shown us a single man qualified 
for the post. In no single instance have the Com- 
missioners shown such a knowledge and grasp of 
the labour question as to single that man out for 
a Labour Minister. It will be difficult to create 
the office, more difficult still to find the man to 
fill it ; a man of broad sympathies, wide experi- 
ence, ripe knowledge, firm of purpose, and fear- 
less of frowns, is required for such a post. The 
time will come—and the man for it. 

The report deals with the seaman and the agri- 
cultural labourer. There are no points in these 
of special interest. Nor is there as regards the 
employers’ liability in the succeeding rows 
The unemployed takes up a good deal of space. 
The recommendation is the establishment of a 
Dock and Harbour Board for London, with power 
to take over and work the docks, wharves, and all 
riverside labour. They think that private enter- 
prise alone is responsible for fluctuations in em- 
ployment, and that public employment would 
realise regular employment, and provide for labour 
invalided by accident or ill-health. They then 
treat of public employment, at a living wage. 
While favouring boards of conciliation and arbitra- 
tion, they think that labour disputes are inevitable. 
Their recommendations are: Direct public em- 
ployment, an eight-hours day, trade union con- 
ditions, and a moral minimum wage ; the exten- 
sion of the factory system to all workers, and the 
enforcement of the legal provisions, a bold ex- 
perimental treatment of the unemployed, sanitary 
housing accommodation for the whole nation, pro- 
vision for old age workers, and generally the 
substitution of the State for the capitalist em- 
ployer, or, where not practicable, the regulation of 
all industrial operations by the State. The report 
is speculative rather than practical. It bears very 
little upon every-day life as it is, The minority 
think that it cannot be made much better till all is 
changed. But great changes take a long time. 
We cannot afford the luxury of Royal Commissions 
to work them out, at a cost of 50,0001. each time. 
Failure is writ large upon this report ; every page 
of it bears the impress. An article in a review 
would have been better, for then it would have had 
more consistency. 





PATENT AGENTS. 
As promised, we now give some details of the 
papers lately read at the Chartered Institute of 
Patent Agents, and entitled respectively, ‘‘The Pro- 





fession of Patent Agency, Past and Present,” by 
Mr. Lloyd Wise, President, and ‘‘ The True Posi- 
tion of Patent Agents relatively to Inventors,” by 
Mr. C. D. Abel, Vice-President. 

Mr. Lloyd Wise says that during the many 
years the profession was open to all, it had become a 
refuge not only for persons entirely untrained and 
inexperienced in the duties of a patent agent, but 
also for dishonest persons, whose malpractices 
brought disgrace upon the entire body of practi- 
tioners. Repeatedly was it urged by competent 
authorities entirely outside of the profession itself 
—men, for example, like the late Mr. Hindmarch, 
Q.C. (a Royal Commissioner appointed to inquire 
into the patent laws), the late Mr. Bennett Wood- 
croft, F.R.S. (for many years the practical head of 
the Government Patent Office), and others—that 

ractitioners should be registered, and be made 
iable to removal from the register for professional 
misconduct. Yet nothing was done, and agents of 
repute continued to suffer for the misdeeds of the 
disreputable. 

In this state of things, some dozen years ago, 
after other attempts to create a representative body 
had failed, the Institute of Patent Agents was 
formed ; and this not by any means on an exclusive 
basis, for invitations to join were extended to 
practitioners in London and in the provinces; 
practitioners in extensive practice, practitioners in 
moderate practice, practitioners in small practice ; 
some in the habit of advertising, others not; 
practitioners, moreover, whose charges were by no 
means on a uniform scale. It has been alleged 
that the Institute was incorporated by ‘‘a few” 
patent agents, but this assertion is met by point- 
ing out that, according to a list contained in the 
first volume of the Transactions, there were no 
less than 48 original Fellows, a number which 
it is urged can hardly be called a few, regard 
being had to the proportion it bore to the total 
number of bond-fide practitioners at that date. 
Furthermore, though, at present, the Fellows 
number less than the remainder of the registered 
agents, another kind of test may well be applied, 
namely, a comparison of the amount of business 
actually done with the Patent Oflice by Fellows 
and outside practitioners respectively ; and in this 
connection it is stated as a fact that the number of 
agents on the register, kept under the Act of 1888, 
has been largely swollen by placing thereon the 
names of persons who had never been in regular 
practice, but who occasionally—it may have been 
only once or twice in their lives—had happened to 
sign a specification as agent for the applicant, thus 
affording a reason for getting on the register under 
that proviso whereby every person who could 
prove to the satisfaction of the Board of Trade that, 
prior to the passing of the Act, he had been bond 
Jide practising as a patent agent, was entitled to 
registration as a patent agent in pursuance of the 
Act. 

The object of the Institute was not to cramp or 
to harass practitioners, but to improve the status of 
the patent agent, to disseminate useful information, 
to eventually close the door against incompetence 
and dishonesty, without, however, in any way 
interfering with existing interests, and thus to 
confer substantial and lasting benefit, not only 
upon every respectable agent, but also upon in- 
ventors and all other persons likely to need pro- 
fessional assistance in matters coming properly 
within the sphere of the patent agent’s profession, 
by placing such persons in a position to avoid fall- 
ing unintentionally into the hands of unscrupulous 
pretenders, 

In order to dispel misapprehension, Mr. Lloyd 
Wise adds that the Institute did not seek to dictate 
even to its own members, much less to practitioners 
in general, what their charges should be, or whether 
they should or should not advertise. He says it 
is true that when the new patent law was passed 
(1883) the Council issued to Fellows a circular indi- 
cating fees which, if charged, would not be un- 
reasonable ; but this was done merely for general 
convenience, and certainly without in any way 
binding any one to adopt the rates indicated. 
As respects advertising, a representative committee 
having been formed, and having made a report, 
the Institute as a body adopted a series of recom- 
mendations designed to discourage practices such 
as appeared unprofessional. 

It appears to be felt (and very naturally and 
properly so) that as the profession is one requiring 
an extensive and varied education, practitioners 
should conduct their business on similar lines to 





those adopted by respectable members of other pro- 
fessions. This is a question which demands some 
sacrifice on the part of individuals for the good 
of the profession as a whole, and in some 
degree for the good of the public. At present 
many respectable patent agents advertise in one 
form or another, and looked at from a narrow 
point of view, the practice is quite innocent. But 
there are others who advertise ridiculously low 
charges merely to attract unwary inventors, for the 
purpose of eventually leading them into unneces- 
sary and unremunerated expenditure. While both 
classes advertise, the public have no means of 
discriminating between them. But if it were 
generally understood that the fact of advertising 
indicated a lower professional status, then in- 
ventors would make their selection with their eyes 
open. The dental profession offers a case in point. 
Those members who possess academical degrees— 
who are hall-marked, as it were, by their colleges 
—are interdicted from advertising, while those 
who have no such qualifications do as they please. 
The result is that an advertisement is a gratuitous 
acknowledgment of inferiority. In course of time 
that inferior body will die out, and the practice 
will cease, for the sole entrance to the profession is 
now by study and examination. With the patent 
agents a similar state of affairs may be looked for. 
All new-comers may properly be required to abjure 
advertising, if a fair proportion of practitioners 
voluntarily set the example. On this ground the 
Chartered Institute appears to be amply justified 
in its recommendation to Fellows, which, after all, 
is only on the same lines as obtain in the case of 
other recognised professions. 

Although the duties thrown upon the Council of 
the Institute by the Register of Patent Agents 
Rules were extremely onerous, they were under- 
taken with a good will, and, at enormous cost in 
valuable time, have been carefully, conscientiously, 
and impartially carried out. Obviously the keep- 
ing of a register and the conduct of examinations, 
to whomsoever entrusted, necessarily involve a cer- 
tain amount of expenditure. Accordingly, at a 
time when the probable cost could not be arrived 
at otherwise than approximately by guesswork— 
namely, when the rules were made—certain fees 
were fixed, which were deemed reasonable, but 
against which strenuous opposition has been offered. 
For the common benefit of all registered practi- 
tioners, and the protection of the public, the Insti- 
tute caused proceedings to be taken against persons 
describing themselves as patent agents, although 
not on the register. In two cases they were 
successful. One prosecution, undertaken by the 
Chartered Institute, failed on the ground that, 
although practising as a patent agent, the defendant 
did not adopt that precise designation. Then fol- 
lowed a case in Scotland, in which, in the first 
instance, summary proceedings were instituted, but 
failed in consequence of a clerical error committed 
in Scotland. Then proceedings in a superior court 
were commenced, and judgment was given in favour 
of the Institute. The defendant appealed, and the 
judgment of the court below was reversed, chiefly 
on the ground that the Board of Trade rules 
(although they had been laid before Parliament 
and had never been objected to in either House) 
ought not to have required the payment of the 
annual registration fee. In other words, as it would 
seem, the Act was designed to be administered 
without expenditure. This cage has resulted in an 
amount of agitation which, as the author of the 
paper under notice remarks, it is extremely diffi- 
cult to account for on any rational basis. The 
Institute, he says, has throughout done its duty, 
applying the fees received from registered agents 
(in so far as they have been expended at all) purely 
in carrying out and enforcing the provisions of 
Section 1 of the Act of 1888, and the Board of 
Trade rules, for the benefit alike of every honest 
registered patent agent and of the public at large. 

With regard to the assertion which has been 
made that legislation in the direction indicated by 
the Bills now before Parliament would interfere 
with a class of practitioner desirous of acting as a 
patent agent without being liable to the pains and 
penalties which, for the protection of all who may 
have occasion to employ patent agents, should cer- 
tainly be imposed, Mr. Lloyd Wise says he has 
seen nothing to justify the belief that this is other 
than a gross misrepresentation ; but if it has any 
foundation in fact, then one of two things—either 
the persons referred to were in practice before the 
Act of 1888, or not. If, as a matter of fact, they 
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practised as patent agents, then, whatever the de- 
signation they adopted, they are at this moment 
entitled to registration, and should come under the 
control of the register, instead of seeking to evade 
the spirit of the law. On the other hand, if they 
were not in practice before the Act of 1888, yet are 
as competent as they would make believe (for it 
has been suggested that they are better qualified 
than those who are known as patent agents), there 
can be no injustice or undue hardship in requiring 
them to qualify for registration by passing a reason- 
able examination. 

So far as respectable practitioners already re- 
gistered are concerned, it appears to be admitted 
on all hands that registration of patent agents is 
desirable. Parliament has conceded this much by 
Section 1 of the Act of 1888. But the pro- 
moters of the Bill prepared by some of the oppo- 
nents of the Institute want to have a new 
Society of their own, specially incorporated by 
Act of Parliament. What possible need can there 
be? asks our author. The Institute exists; it 
is incorporated by Royal charter; it already 
contains practitioners representative of every re- 
putable class, including most of the leading patent 
agents in the United Kingdom and many well- 
known foreign practitioners. Its doors are open 
to every practitioner of good repute who cares to 
seek admission. Of all those who ever applied to 
be elected as Fellows, only three have been refused, 
namely, one by the Council, as the result of their 
preliminary inquiries, the others by ballot of the 
general body of Fellows in meeting assembled. 
But if the fact that a certain proportion of black 
balls will exclude be a difficulty, it is removed by 
the provision in the Institute’s Bill that during 
the first three months a Committee of Election 
shall be appointed, consisting of two patent agents 
and three persons who are not patent agents ; one 
of the patent agents to be a Fellow of the Insti- 
tute, nominated by the Institute, the other a 
patent agent who has been in practice at least 
five years, but is not a Fellow of the Institute, and 
who is to be nominated by the Comptroller-General. 
The three other members, it is provided, shall be 
nominated, respectively, by the Lord Chancellor, 
the Lord Advocate, and the Council of the Institu- 
tion of Civil Engineers. Assuming the Bill to 
become law, then at any time within six months 
after the passing of the Act any registered patent 
agent, not being under the age of 25 years, may 
apply to the Institute to be admitted a Fellow of 
the Institute without having to comply with the 
provisions of the charter as respects proposal, re- 
commendation, and election by Fellows of the 
Institute, but subject in all other respects to the 
provisions of the charter. 

The Committee of Election are to consider every 
application referred to them under the Act, with 
due regard tothe objects of the Institute as set 
forth in the charter, and to hear the Institute, and 


‘the applicant if he so desires, and afterwards to 


report to the Institute. 

If the Committee of Election report that the ap- 
plicant ought to be admitted a Fellow of the In- 
stitute, the Institute is to cause to be addressed to 
the applicant a registered letter informing him of 
such report having been made. If within one 
month after the posting of the said letter, the ap- 
plicant pay to the secretary of the Institute the 
entrance fee and the annual subscription for the 
current year payable by Fellows under the pro- 
visions of the charter and bye-laws, he is there- 
upon to be admitted a Fellow of the Institute. 
With such provisions no practitioner fit to bea 
Fellow need have the slightest fear as to the result 
of his application to be admitted, or the remotest 
doubt tiat, if heso desires, he will acquire an equal 
voice with others in the organisation of the pro- 
fession. 

Tt has been objected by some that a practitioner 
with any self-respect could not seek admission to 
the Institute in the way provided for. The 
obvious answer is that no one need do so unless 
he chose. The ordinary mode of admission would 
still be available; but the provision in question 
has been inserted, we understand, to demonstrate 
the untruthfulness of the assertion sometimes made 
that the Council of the Institute is a mere clique, 
and seeks to improperly exclude from membership 
practitioners fairly entitled to that privilege. 

Although it is notorious that as respects an appre- 
ciable number of persons whose names appear on 
the register, complaints have from time to time 
been lodged, yet it is also sought, by the rival Bill, 


to obtain from Parliament power for all patent 
agents to elect, from amongst themselves, a council 
to keep the roll of patent agents, and to be the 
governing body of the profession. 

It would seem that, of the complete specifications 
filed at the Patent Office, speaking approximately, 
45 per cent. are prepared and filed by chartered 
patent agents, 40 per cent by other registered 
agents, and 15 per cent. by applicants themselves. 
Assuming these figures to be correct, then the 70 
odd Fellows of the Institute prepare and file more 
complete specifications than the remaining 170, or 
thereabouts, registered agents. Not only so, but of 
these outside agents, as they are called to distin- 
guish them from Fellows of the Institute, nearly 40 
have already signified in writing their approval of 
the Bill prepared by the Institute. 

Mr. Abel’s paper, though comparatively short, is 
interesting and instructive. It contains an elo- 
quent and very true account of the many good 
offices done by the patent agent to his clients, 
and of the great advantages they derive from 
his knowledge, experience, and skill. He points 
out that the most valuable part of the 
agent’s services begins when he has a really 
sound and important invention before him to 
secure by patent. Now the capacity of a 
patent agent to render these services efficiently is 
built up, as it were, of a number of distinct com- 
ponents. Firstly, there must be the necessary 
scientific and technical knowledge to thoroughly 
understand the invention; secondly, the agent 
must be fairly well posted in what the Americans 
call the “state of the art ;” thirdly, there must be 
skill in being able to clearly describe a more or 
less complicated process or machine, in knowing 
how to do this without being unnecessarily verbose, 


how to avoid those dangerous assertions as to the|- 


merits of an invention which the inventor is prone 
to make the principal part of his specification, and 
also how to avoid those equally dangerous assump- 
tions as to possible extensions of the application of 
the invention of which there is no proof, but which 
the inventor also desires to make in order to fully 
cover the ground ; and lastly, and most important 
of all, there must be the faculty of being able to 
draw sound and legally valid claims. 

Now it may be quite true that there are many 
engineers and scientific men who are quite as 
capable of drawing a lucid description of a more or 
less complicated invention as an experienced patent 
agent, although it is conceivable that, even in this 
work, the patent agent of average intellect who has 
been in the habit of drawing one or more speci- 
fications every day for 10, 20, or 30 years should 
possess a greater faculty of putting difficult matters 
clearly, so as to bring out the salient features of an 
invention in a forcible manner, than a man, be he 
ever so clever, who only does such work now and 
again. But it is when the claims come to be con- 
sidered that the man unaccustomed to such work, 
and not having his mind saturated with the requisite 
knowledge of the law as laid down by the rulings 
of the courts, is apt to fail signally. 

Mr. Abel recalls in this connection an old and 
valued client, now no more, who stood foremost in 
the rank of scientific engineers and inventors of his 
day, and many of whose inventions were epoch- 
making for certain industries of this country. He 
was capable of preparing a most lucid description 
of the process or apparatus constituting his inven- 
tion, but he was no more able to draw proper claims 
than the merest beginner in a patent agent’s office ; 
he was in the habit of trying to do this over and 
over again, but always had to give it up in despair. 
Like so many others, he was always apt to confuse 
the results of an invention with the invention itself, 
or he could not separate the essence of the inven- 
tion from the more or less unimportant details in 
which it was clothed, so that his claims were either 
too vague or too restricted by the inclusion of 
details. 

The value of the services of a patent agent of 
experience is also very apparent in another direc- 
tion ; owing to the habit he has acquired, through 
long years of practice, of invariably looking broadly 
at an invention that is put before him, rather than 
at the precise form in which it presents itself to the 
inventor, the agent is in a great many cases able to 
suggest to the inventor other, and perhaps simpler, 
modes of carrying out his ideas, and these sug- 
gestions are freely given by the agent to his client 
without any idea of claiming to be part inventor ; 
he considers it simply part of his professional duty 








to do this, and, in fact, identifies himself thoroughly 








with the interests of his client, seeking no other 
reward than a fair remuneration for his labours 
and the consciousness of having done his duty. 

In conclusion, Mr. Abel observes that much has 
been said of the extravagant charges alleged to be 
made by patent agents for the work performed by 
them, but that if any one would take the trouble to 
compare those charges with the fees required by 
other professional men, such as engineers, barris- 
ters, and others who, like an efficient patent agent, 
require to expend long years in study and training 
before they are fitted to carry on their vocation with 
success, the fees charged by the latter will be 
found to be moderate, in particular when it is con- 
sidered that, as has been pointed out above, the 
patent agent gives to many clients a large propor- 
tion of his time gratuitously. In many complicated 
cases the charge actually made by the agent does 
not represent a tithe of the time, thought, and 
trouble he has expended upon the work. 





THE WEATHER OF JUNE, 1894. 
Ha tr the circle of the hastening year completed 
with June leaves more cheerful prospects for agri- 
culturists than could have been expected from the 
weather conditions prevalent during May. Indeed, 
during the first half of June ‘‘the skies looked 
coldly down.” Farmers were anxiously expecting 
heat and sunshine and dry conditions. These came 
very opportunely, during the last week of the 
month, with all the splendours of blue and 
opalescent skies, and scattered silver clouds, over 
all the kingdom. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions to which the Isle of 
Man is central were as follows : 


| Mean | 














. | Mean Difference Difference 
Po-ition. | Pressure. | from Normal. a a from Normal. 
| in. | in. deg. deg. 
North -.| 29.91 above 0.04 52 nil 
South as 30 04 es .02 56 | below 3 
West re 29.98 0 -05 67 above 1 
East a 29.96 nil 54 below 3 
Central .. £9.98 | above .03 55 on 2 


. The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 

















Places. | Rairy Days. Amount. ee 

in. ip. 

Sumburgh .. . 15 1.86 less 0.12 
Silas eee 13 1.18 » (0.66 
Valentia .. tk. 16 2.34 , "OG 
2.74 | more 0.86 


Yarmouth .._..| 16 
The resultant of the general daily directions of 
the winds over these islands was W.S.W. and 
normal. South-easterly winds prevailed during 
the first five days, north-easterly during the last 
five, but they were very light. Atmospheric 
pressure was about normal; greatest, 30.45 in. 
on the 30th; least, 29.55 in. on the 11th. 
Temperature was normal in the west and north, 
elsewhere colder than usual. The highest tempe- 
rature, 86 deg., was reported at Lairg on the 30th ; 
the lowest, 29 deg., at Lairg on the 5th. The 
mean temperature at 8 a.m., Greenwich time, for 
the entire area of the United Kingdom, at sea- 
level, was 53 deg. on the Ist, 51 deg. on the 6th, 
rising with fluctuations to 56 deg. on the 15th, 53 
deg. on the 18th, and rose to 64.5 deg. on the 30th. 
Rainfall exceeded the normal quantity only in the 
east of England, and rainy days were under the 
average. On the 4th, 1.1 inch of rain was mea- 
sured at Roche’s Point and at Pembroke; 5th, 
1 at Oxford, 2.26 at Donaghadee. Aurora was 
seen in north Scotland on the 22nd. Fog, which 
is unusual in June, was reported in various parts 
on various days. Reckoning by the weather nota- 
tions, clear fine days varied from 9 in the central 
to 6 in the south ; overcast, from 13 in the east to 
17 in the west. For the four weeks ending the 
30th, the duration of bright sunshine, estimated 
in percentage of its possible amount, was for the 
United Kingdom 33, Channel Islands 41, south 
England 37, south-west England 36, south Ireland 
and west Scotland 33, north-west, central], and east 
England 32, north Scotland 30, east Scotland and 
north Ireland 29, and north-east England 27. 
Although the sun is above the horizon longer in 
June than in any other month, sunshine was very 
deficient in east and north England during the 
first half of the month just passed. The 21st was 
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a brilliant day of sunshine, and at night ‘‘the 
floor of heaven was thick inlaid with patines of 
bright gold.” ‘‘The spacious firmament on high” 
was all blue, splashed with stars, when the metro- 
polis lit up with a lurid red from a huge fire, the 
light being reflected all around by a canopy of 
vapour from the water poured upon it—all glorious 
from the celestial point of view, a sorry sight 
from the terrestrial aspect. The public health 
has been exceedingly good, the metropolitan death 
rate having been about 16 per 1000 per annum. 





STEEL SPECIFICATIONS. 

Mr. G. H. Tuomson, the American bridge engi- 
neer, to whom is largely due the greater rigidity 
which has characterised recent American bridges, 
as compared with their predecessors of some 15 
years ago, informs us that much of the steel sold in 
that country for bridge building has shown signs of 
failure in practice, although it has successfully 
passed the specification tests. This fact evidently 
calls for greater stringency in the requirements of 
the specifications. Unfortunately we have received 
no particulars of the characteristics of the steel 
which has thus given way, though Mr. Thomson 
has sent us a copy of his new specification for this 
material, which he has drawn up with a view to 
preventing such failures in the future. This speci- 
fication deals not only with the final tests of the 
steel, but insists on a fairly high standard of 
purity in the raw materials used. In addition 
to this, it is further provided that all the steel 
shall be manufactured by the acid open-hearth 
process, and that all ingots shall be bottom cast, 
and shall not weigh more than 7 tons each. These 
requirements as to the manufacture of the steel go 
further than those of Lloyd’s and the Admiralty, 
and there is much force in the contention that 
all details of manufacture should be left to the 
steel-maker, who necessarily knows most about 
such matters, whilst the engineer should confine 
himself to testing the finished product, and this 
view is that now practically accepted by Lloyd’s 
and the Admiralty. It will, however, be re- 
membered that Lloyd’s Register, some years 
back, prohibited the use of basic steel, even 
though it might pass the ordinary acceptance 
tests for acid steel. Their present regulations 
admit its use when supplied from certain works. 
Before such a steel works is classed at Lloyd’s 
as producing a satisfactory basic steel, a series 
of crucial and experimental tests are carried out 
at the works in the presence of a senior surveyor, 
and if the material is shown to be of uniform quality, 
and capable of standing the required tests, the fur- 
ther product of these works is accepted for use in 
either ships or boilers on the same conditions as acid 
steel, with additional cold bending tests. But, in 
spite of this, Mr. Martell informs us that only a 
very trifling quantity of basic open-hearth steel has 
been used in this country for ships or boilers. It 
will be observed that stress is laid on the uniformity 
of the product, and we believe this is necessary. 
If of a batch of plates some pass the tests whilst 
others fail, it would certainly be safest to reject 
the whole lot, as something has evidently gone 
wrong with the process of manufacture, and there is 
no guarantee that the specimens giving satisfactory 
results have not been cut by chance from the best 
part of a plate, the rest of which might quite 
easily be of brittle and worthless material. In the 
case of the boilers of the British Prince and British 
Princess, the failure of which created such a sensa- 
tion in 1885, the plates of which the boilers were 
actually built successfully passed Lloyd’s tests, but, 
at the same time a great deal of material had to be 
rejected before these tests were satisfied. This 
showed a want of uniformity in the product, and 
there was thus no guarantee of the uniformity of 
each separate plate. In fact, tests made after the 
failure showed variations in tie tenacity of the 
steel, ranging from 24 tons per square inch to 
47 tons. The acceptance tests gave tenacities 
ranging from 27 to 30 tons per square inch. 

It is somewhat remarkable that no distinction is 
in general made between the materials used for ties 
and struts. The essential differences in the qualities 
required in the two elasses of members were recog- 
nised in the Board of Trade Regulations decades 
ago, when cast iron was prohibited in tension, whilst 
its use was still permitted in compression. No 
one nowadays cares to use cast iron even in com- 
pression when he can get steel ; still it must be re- 
cognised that many old bridges have shown that 


cast iron is a pretty reliable material when thus 
used. The cast-iron arch bridge over the Wear, at 
Sunderland, has now been in use for the best part 
of a century, and to take a more recent example, 
the bridge over the Mississippi, at Quincy, IIl., 
built by Mr. T. C. Clarke some 25 years ago, has 
cast-iron compression members, combined with 
wrought-iron ties, and is still in use and in good 
condition, though the train loads have increased 
enormously above those for which it was originally 
designed. These facts show conclusively that the 
metal used in columns need only have a moderate 
amount of ductility. In fact, if the column gives 
enough to bring this ductility into play, it will pro- 
bably go altogether, as the cross breaking strains 
will by that time have become excessive. In short, 
whilst in a tension member great ductility allows 
an overstrained portion to stretch and relieve itself 
by distributing some of its load over the rest of the 
bar, with a column a different condition of 
affairs obtains, as the relief afforded to an over- 
strained fibre by plastic yielding may be more than 
counterbalanced by the fact that this stretching has 
increased the bending stresses on the piece, by 
causing its centre line to curve. In short, there 
is no doubt that it is perfectly safe to use a 
harder quality of steel for struts than for ties, 
though we believe the Forth Bridge is the only 
instance in which this has been done; and in most 
countries the Government regulations will not 
permit of it. This is unfortunate, as already 
bridge compression members are severely handi- 
capped by having, in the form of bracing, a large 
quantity of ‘‘ dead” metal, which, whilst essential 
to the stability of the strut, takes directly none of 
the principal load. So far as mere shocks are 
concerned, experience with steel rails shows that 
a hard steel can be supplied which is capable of re- 
sisting well in very trying situations. A rail gets 
a hammer blow to which no part of a bridge struc- 
ture is ene and yet the material used in it 
is nominally much inferior to that used in bridges. 
In fact, so far as tension is concerned, it doubt- 
less is an inferior material, but even as regards 
tensional stresses the loads safely carried by rails 
are astonishing. Perhaps the severest bending 
strains come on such rails as are laid over bridges 
having trough flooring. In our article on the 
‘* Distribution of Load on Trough Floors” (Enct- 
NEERING, vol. lvi., page 319), it was shown that in 
general not more than one-third the load actually 
over any trough is carried by that trough, the rest 
being distributed to the adjoining troughs by the 
stiffness of the rail, and this calculation is confirmed 
by experience. Under these conditions, as was 
pointed out in a succeeding issue by Mr. Mertens, 
this transference involves a bending moment of 
104 inch-tons on the rail, causing a nominal stress 
in an 80-lb. rail of 8.5 tons per square inch, which 
is remarkably high, when the fact that it is all 
live load stress is taken into account. No doubt 
some of this stress is relieved by the plasticity 
of the material, but, nevertheless, the metal of 
the rail has doubtless a greater elastic range than 
ordinary structural steel. Some experiments with 
basic steel rails made in 1886 showed an average 
tensile strength of 47 tons per square inch, and 
a reduction of area of 46 per cent. This steel, 
it will be seen, may well carry a higher work- 
ing stress than ordinary 28-ton steel, provided 
always too great demands are not made on its duc- 
— Whether such a steel could be successfully 
worked as a commercial process into compression 
members in a bridge yard is another matter, and it 
would certainly not stand as much punishment as 
the milder material. 

All American specifications fix the elastic limit 
of the material as well as the breaking stress, and 
Mr. Thomson’s is no exception to the rule, though 
we believe in this, as in other instances, what is 
really meant is the breaking-down point. Neither 
Lloyd’s nor the Admiralty mention this in their 
specifications, and the matter does not seem of 
much importance, though it is possibly an addi- 
tional guarantee that the material required is 
actually being obtained. It must, however, be 
pointed out that much depends on the time that 
has elapsed since the metal left the rolls, as if 
tested immediately after rolling the breaking- 
down point is much lower than if a few hours 
are allowed to elapse. This fact renders it doubt- 
ful whether it is advisable to specify a limit which 
is so dependent upon the previous history of 





the material, and which, in accordance with this 
history, may vary through a very wide range in a 


piece of steel of quite unexceptionable quality. Still, 
as the metal is received from the mills the break- 
ing down point is no doubt fairly constant, though 
we think few English engineers will agree with Mr. 
Thomson in reckoning this limit three times as 
important as either the ultimate strength or elonga- 
tion. His specification requires steel for bridge 
work to have an elastic limit of 38,000 lb. (17 tons) 
per square inch, combined with a tensile strength 
of between 58,000 Ib. (25.9 tons) and 65,000 Ib. 
(29 tons) per square inch; the elongation in 
8 in. to be 26 per cent. for plates under 36 in. 
wide, and 24 per cent. for wider plates. Lloyd’s 
allow a wider range of variation. Thus for 
boilers the material must have a tensile strength 
of 26 to 30 tons per square inch, with a 20 per 
cent. elongation on 8 in. ; whilst for ship-plates, 
the strength may range from 28 to 32 tons per 
square inch, with a 16 per cent. elongation on 
8 in. 





DRAWING OFFICE METHODS. 
By S. E. McNatr. 


In the following article Ido not undertake to 
give the best methods yet devised, but only to 
describe the best I have met with in my own 
experience. 

Making Drawings.—A standard size for finished 
drawings should be fixed once forall. For most 
mechanical drawings double elephant (40 in. by 
27 in.) is the best size; a larger standard sheet 
should not be adopted without a very good reason. 

The old-fashioned system of inking-in the 
original drawing, and keeping it for reference, is 
perhaps more satisfactory than any other. The 
order will then be as follows: The draughtsman 
should complete his drawing in pencil, filling in the 
dimensions. A tracer will make a copy of it, and 
the dimensions on the tracing will be checked by 
another draughtsman. The tracing may now be 
blue-printed, and at any convenient time the 
original can be inked in and coloured. Checking 
the tracing will, of course, verify the dimensions on 
the original. Each separate dimension should be 
legibly ticked to show that it has been checked, 
and those not drawn to scale should be underlined 
in red, In some offices it is the custom only to 
complete the tracing, keeping that as the standard 
for reference, the drawing being left in pencil 
without any dimensions marked, and, being of no 
further use, it need not have number or title. This 
is certainly the most economical method, if not the 
most permanent. The tracings, before being stored 
in drawers, should be encased in an improvised 
portfolio, made out of an old sheet of drawing 
paper doubled in half, ten tracings in each. This 
will prevent damage in getting in and out. 

Linen may nearly always be used instead of 
paper for tracings, the slight difference in price 
being far outweighed by the increased durability. 
A tracing which takes a day to make would cost 
for material 10d. or 5d., and for time, at, say, 20s. 
a week, 3s. 4d. Total cost: paper, 3s. 9d. ; cloth, 
4s. 2d. ; 

Tracings should never be sent into the shops, 
and ought not to be coloured. They should be 
considered simply as a medium for making photo 
copies, blue or white. 

Freehand section lining, and the liberal use of 
stencil plates for the different metals, will serve to 
make blue prints as intelligible as coloured white 
copies, surfaces to be machined being marked with 
a red pencil. The section lining should be done 
the last thing, and the lines ought never to be 
drawn through figures written over a sectional part, 
but, being stopped off all round, will leave the 
dimension in a clear circular space. Alterations 
can be written with soda and water, which must 
be blotted immediately, and washed over with a 
wet brush. Notes in red may be made on blue 
prints with a half-and-half mixture of red ink and 
soda water. 

Before a drawing is taken from the board, and of 
course before it is traced, it must have a number 
and title. These should both be stencilled in ink, 
even if the drawing is to remain in pencil. This is 
important. The number to be at the left-hand 
bottom corner, 1 in. from either edge. The title 


also at the bottom, but to the right-hand side. 
Figures ~ in. high may be used for the number, 
and 3-in. letters for the title. 

The drawing number (D. No.) may be the next 





one available in the register ; any attempt to group 
numbers according to the job will make more 
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trouble than it saves, unless the exact number of 
drawings required be known beforehand. 

Each separate casting must have a pattern number 
(P. No.) distinctly marked both on drawing and 
tracing. This will not be confused with the 
drawing number, as it will soon reach a much 
higher figure. In machines of many parts the 
pattern numbers may follow continuously, but in 
small standard articles such as plummer blocks, 
valves, &c., they can be better distinguished by 
letters, as, for example, shell P. No. 185, valve 
P. No. 1854, spindle P. No. 1858, &c. This will 
save trouble in the pattern store. 

Farts that are drawn out in detail may be dis- 
tinguished by their pattern numbers, but all the 
pattern numbers should appear on the general 
arrangement drawing. Wrovught-iron parts may 
have a letter instead of a pattern number, which 
need not be entered in the register, as it merely 
serves to indicate the position of the wrought-iron 
detail on the general drawing, and will also be re- 
ferred to in the specification. 

Registering Drawings.—The register is a most 
important book, and needs to be well planned and 
well posted. It will give a complete biography of 
each drawing, with its family connections, and will 
prove a most valuable record. 

The key to an efficient method of registering is 
a double entry system, and should be arranged as 
follows : 

The book will begin with an alphabetical index. 
Then about forty pages ruled for consecutive draw- 
ing numbers, with eight columns for—1. Number 
of drawing. 2. Title. 3. Date when finished. 
4, When traced. 5. Blue-copied. 6. Sent to 
shops. 7. Returned from shops. 8. Remarks. 

The next 200 pages will be reserved for a digest 
of the preceding, corresponding to a ledger 
account, and ample space must be left for the 
entries. Heading the page will be the title of the 
job, and beneath this three columns for D. Nos., 
Description, and P. Nos. A specimen entry will 
serve to explain the arrangement : 


10-In. Screw-Cutting Lathe. 


D. Nos. Description, Titles. P. Nos. 
70 General arrangement, 10-in. lathe 875-902 
71 Cast details, 10-in. lathe ... . 875-891 
Bed... fet me iat PC 
Headstock... ee res .. 876 
Cone pulley, &c. (to P. No. 891) 877 

72 Forged details, 10-in, lathe is —M 
Mandril mee Ae a 
Tailstock screw ... ne ‘sen, 
Leading screw, &c. (toP. No. M) C 

73 Slide rest for 10-in. lathe... or — 
Saddle... a Pe ... 893 
Cross slide, &c. (to P. No. 902) 894 


It may seem that so many entries will involve a 
large amount of work, but in practice it will not be 
found a very serious matter, and an efficient system 
of registering drawings will save much time in the 
end. 

Storing Drawings.—Let it be taken as an axiom 
that no drawing must ever be rolled. All designs 
should be kept in drawers specially made for the 
purpose. Size, 2in. larger each way than the 
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standard sheet, and 24 in. deep inside. Each to 
contain not more than twenty-five drawings, as if 
there be a larger number it is difficult to pull out 
the lower ones without tearing. About half-way 
from the front, a strip of wood A (Fig. 1) 2} in. 
by ;°; in., nailed at the top of the drawer, serves to 
keep the sheets in place, while the diagonal pieces 
B, B, of same section, prevent the back corners 
from curling up. A hardwood flap C (Fig. 2), with 
a leather hinge, serves the same purpose in front. 
When drawings are kept in this way, the advantage 








of having numbers and titles near the lower edge 
is evident, It is only necessary to raise the left- 
hand corners of the drawings in order to find the 
one required. The drawings should be stored in 
strictly numerical order, any laxity in this respect 
leading to confusion. The numbers may 
stencilled on a paper label outside each drawer, 
1—25, 26—50, &e. 

Tracings should be kept in the same way, only 
there may be fifty in a drawer. Tracings also, 
when kept for photo purposes, should not be rolled. 

Standard Details.—Small lists, uniform in size, 
should be drawn up, traced, and blue-printed ; and 
each draughtsman should have copies. Bolts and 
nuts, with their diameters, strengths, weights, 
areas, &c., will be the first and most important. 
All the different screw threads should be tabulated 
for reference in the same way ; diameters of gear 
wheels for different pitches and numbers of teeth, 
and principal dimensions of standard bearings, 
hangers, &c., will be added to the series from time 
to time. 

Stencilling.—A fairly complete outfit of stencil 
plates will be found a great convenience, and may 
consist of plates for ‘‘ Scale full size,” ‘‘ Scale half 
size,” ‘‘Scale 3 in. =1 ft.,” ‘*Cast iron,” ‘* Wrought 
iron,” ‘‘ Steel,” ‘* Brass,” ‘‘Gun-metal,” P. No., 
D. No., Drawing No., ‘‘ Plan,” ‘‘ End elevation,” 
‘* Side elevation,” ‘‘ Section on line,” ‘‘ Not drawn 
to scale,” ‘‘Machined all over,” ‘‘ Two to this, one 
as shown, and one to reverse hand.” ‘There 
should also be two complete alphabets and sets of 
figures of different sizes. 

It is obvious that the use of the above plates can 
be much extended by omitting one or two words. 
Thus ‘‘ Scale 3 in. =1 ft.” will serve for any scale 
by leaving out the 3 in., and writing in afterwards 
the desired scale. ‘‘Two to this’—may do for any 
quantity other than two in the same way. 

The best brush is quite small, with rather soft, 
short bristles, all the same length. The ordinary 
Indian ink should be used, and a small board or 
piece of hard leather may be kept for rubbing the 
brush upon. This has been found more satisfactory 
than the prepared ink in tins. 

Specifications.—A specification, or list of parts 
for each job, should be supplied to the foreman at 
the same time as the drawing. Upon this each 
separate part should be described, and its drawing 
number and P. No. indicated. A rather more 
elaborate system, which, however, is well worth 
adoption, is to have specially ruled specification 
paper with one wide column for ‘‘ Description,” 
followed by narrow columns for, 1. Order out ; 2. 
Pattern; 3. Cast; 4. Forge; 5. Machine; 6. 
Other process; 7. D. No.; 8 P. No. Against 
each piece under the heading ‘‘ Description” a 
‘*Q” is placed under the name of the different pro- 
cesses to which it must be subjected, and over this 
the foreman makes a cross when that process has 
been carried out. Thus he can not only see at a 
glance the actual condition of any job, but can also 
form an idea of how much work is ready for the 
different departments. 

There may be few firms which can adopt the above 
methods in their entirety, and if the writer has 
failed to describe many systems in vogue, it is be- 
cause he has confined himself to such as have come 
under his own observation. 





NOTES. 

THE FLow or Water TO PROPELLERS. 

Mr. J. A. Normanp, the well-known torpedo- 
boat builder, has recently published a note, in 
which he points out that under certain conditions a 
vacuum may be formed in front of the blades of a 
propeller. Thus, if a flat plate is moved through a 
mass of water, the water will tend to flow in behind 
it at a speed proportional to the square root of the 
depth of the plate below water-level. Ata depth 
of 40 in. a vacuum will be formed behind a plate 
moving ata velocity of about 144 ft. per second, 
and at a depth of 20 ft. the water will lag behind 
the plate, if the velocity of the latter exceeds 
36 ft. per second. This phenomenon can be 
well observed behind the rudder of a fast tor- 
pedo-boat. At quite low speeds a hollow is 
formed behind the rudder when it is put over quite 
a moderate degree, and at high speeds this hollow 
may extend the whole depth of the rudder. Each 
small area of a propeller blade must act in much 
the same way as this, though in this case the 
velocity with which the water will tend to flow in 
in front of the propeller blades will be increased 








by an amount nearly equal to the speed of the ship, 
and hence the phenomenon is not likely to become 
of importance except in the case of a shallow tug 
towing a heavy ship, or when the propeller of a 
torpedo-boat is brought near the surface by the 


be | pitchingoftheboat. Someexperimentsmadewith the 


first-class torpedo-boat No. 153 showed the loss of 
power due to this action very clearly. The boat, 
which was built for the French Navy by M. Normand, 
has a propeller 6 ft. 8 in. in diameter by 7.8 ft. pitch. 
The boat was moored to a quay, and her stern 
hoisted up by sheerlegs so as to give different im- 
mersions to the screw. The height of water above 
the tops of the blades was in different instances 
1.53 ft., 1.165 ft., .77ft., and .54 ft. The engines 
in each instance were run at a number of different 
speeds, and the resulting thrust of the screw was 
measured by a dynamometer. At all depths of 
immersion the thrust was much the same, until 
a speed of about 120 revolutions per minute 
was reached, after which the thrust at the 
least immersion became markedly less than 
the others. Thus at this speed the thrust was 
about 2.6 tons in every case, but at a speed of 
180 revolutions per minute the thrust was but 3.5 
tons with the least immersion, 4 tons for the .77 ft. 
immersion, and about 6 tons for the other two cases. 
This, however, was the limiting value for the 1.165 ft. 
immersion, and at higher speeds but little increase 
of thrust was noted with this. At the highest 
speed attained, viz., 232 turns per minute, the 
highest thrust observed with the immersion of 
.54 ft. was only 4.5 tons. Most of the power of 
the engine was then being wasted in a useless 
churning of the water, the water reaching the screw 
in the form of violent eddies. 


THE GLascow CorPpoRATION TRAMWAYS. 

The beginning, this week, of the working of the 
tramway system in Glasgow by the corporation is 
an event worthy of special note, as it may have far- 
reaching influence, since the problem will be defi- 
nitely solved as to whether such an extensive 
system can be worked profitably as a corporation 
scheme. The tramways of moat large cities belong 
to the municipal authorities; in other cases cor- 
porations are purchasing the existing undertakings, 
but they are in nearly all cases leased to companies 
who work the system. In one or two cases the cor- 
porations work the lines ; but in such instances the 
system is not extensive. At Glasgow it is otherwise ; 
it is probably the largest in the kingdom, and the 
traffic brings 8700/. per mile per annum. The 
results, therefore, will be carefully investigated, 
and it is not improbable may lead to a great ex- 
tension of municipalisation. The change at Glas- 
gow from the company to the corporation working, 
made on the Ist inst., was due to the fact that 
difference of opinion existed as to the conditions 
of a new lease, the corporation laying down 
certain conditions as to traftic, hours of labour, 
uniform, &c., at the behest of the electorate, 
and ultimately the City Council decided to take 
the working into their own hands. The pro- 
posal was then made that the rolling stock and 
buildings of the old company should be purchased, 
but here, again, there was disagreement, the com- 
pany refusing to treat on the condition that no 
opposition was to be offered subsequent to the 
termination of the lease. The corporation there- 
fore constructed nine dépdts, and these are so 
situated as to be suitable for the installation of 
mechanical power for propulsion. And while they 
have purchased 240 new cars and 3000 horses, 
the corporation intend, now that they have the 
lines, to make exhaustive tests as to the efficiency 
and economy of all systems of mechanical pro- 
pulsion. Meantime, however, as a preliminary 
to cable haulage, a conduit suitable for the cable 
is being laid in Argyle-street in connection with 
the operations of the Central Railway Company. 
The corporation themselves adopt the conditions 
of employment suggested in the terms of lease to 
the company : a 10 hours-day, the day being divided 
into three portions of five hours each ; a man will 
work for the first five hours, have an interval 
of equal length, and at its termination begin to 
work again for other five hours. On the next 
day he will be on duty during the second and third 
five hours consecutively ; while on the third day he 
will take the first and second five hours together, 
and so on. The rate of pay for drivers and con- 
ductors has been fixed at 24s. per week all over, as 
against a wage of from 21s. to 27s. paid by the old 
company for a 12-hours day. An extra payment 
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of 4s. 6d. will be made to men engaged on Sundays. 
The men all wear uniform, and no advertisements 
are to be allowed on the cars, which are all of the 
same shades of colour, the boards indicating ter- 
minus alone differing in colour for the respective 
routes. Halfpenny fares have been adopted, and 
prominent notices and lamps on the street indicate 
the half-mile stations. Penny fares for all distances 
were advocated ; but the corporation have wisely 
determined that the tramway system must be at 
least self-supporting, and careful management will 
alone insure this, since the tramway company have 
started opposition with smart omnibuses. 


Tue Vicror1a House at Curcaco. 

In the Daily Chronicle of the 4th inst. there 
appeared a Jetter giving currency to a most serious 
report respecting the financial arrangements of 
the British Royal Commission for the World’s 
Columbian Exposition. The alleged transaction is 
that the Commission spent 12,5821. on the house, 
grounds, and office furniture of Victoria House, 
their headquarters at Chicago, and that the in- 
terior fittings, &c., value 3442/., were supplied as 
an exhibit by a furnishing firm, who obtained from 
the Commission an advance of 2000/. or 25001. as 
a loan. This money was not repaid as arranged, 
and eventually the Commission, instead of recover- 
ing the sum and disposing of the house in the best 
way possible, gave up the entire building and its 
contents to the furnishing firm on receiving from 
them 20001. The following is the text of the 
letter : 

Tue “ Vicrorta Hovusr” at CHIcaco, 
The Editor of the ** Daily Chronicle.” 

Sizn,—The financial statement of the British Royal 
Commission for the World’s Columbian Exposition shows 
that the British headquarters, called Victoria House, 
cost 14,0241. 16s. 2d. This total is made up as follows: 

£ sd 


Construction 10,802 16 1 
Interior fittings 3,442 13 3 
Office furniture 290 17 0 
Gardens 613 910 
Insurance ... a 525 0 0 
Architect’s charges 350 0 0 
16,024 16 2 

Less by sale of house 2,000 0 0 
Total .. 14,024 16 2 


What I want information about (and I think we exhi- 
bitors who could get no use from Victoria House, and 
resent the fact that so much money was wasted on it, 
while practically nothing was done to decorate our 
section, have a right to demand it) is the inner history of 
Victoria House. I am told that the following is some- 
what near the truth: About November, 1892, the Royal 
Commission arranged with a well-known furnishing firm 
to fit up and furnish Victoria House, and this was very well 
done. But the firm applied for an advance of 20002. or 
2500/. as a loan, which was granted by the Commission, 
who held fittings and furniture as security for the loan. 
This money was not repaid as arranged, and after the 
Exhibition closed the Royal Commission accepted from 
this firm a sum of 2000/. as a discharge in full of their 
liability, at the same time handing over to them the 
whole of Victoria House, furniture, fixtures, fittings, 
&c., which had cost 14,000/. It is this sum of 2000/. 
which I am informed stands in the account against 
the words ‘‘ Less sale of house.” Now, if this be 
true, the statement is wholly misleading, and the trans- 
action a very extraordinary one ; the house has not been 
sold at all, but given away, the furniture firm or their 
agents getting the house asa bonus for returning the whole 
or a part of the money advanced to them by the Commis- 
sion, and not paid in accordance with their agreement. 
For the sake of the Commission this discreditable story 
ought (if incorrect) to be promptly contradicted. Further, 
according to my information, there is a very humorous 
sequel to the incident. I am told that when the fortunate 
people who had thus obtained a 14,000/. house for nothing, 
commenced its removal, they were stopped by the Jack- 
son Park Commissioners, who claimed that the house 
belonged to them, because it was allowed to remain on 
the — after the limit of time given for clearing away 
buildings had lapsed. If this also be true, the Royal 
Commission would have done better to have given scope 
to their generous impulse of presenting Victoria House 
to the city of Chicago (a statement that was flaunted 
in the Chicago newspapers last summer) than to have 
allowed the Park Commissioners to acquire it by sharp 
practice.— Yours obediently, 


July 3. 

Unless a full and categorical denial of this state- 
ment be ofticially published without any delay, the 
public will come to the conclusion—and most 
justly—that not only has the Commission been in- 
judicious in its expenditure, but that it has shown 
great ineptitude in its business arrangements, and 
a remarkable want of candour in its accounts. 
We are exceedingly loth to believe that the 
financial committee would characterise the return 


A Barritisu Exuisitor. 





of a loan, against which substantial security 
was held, as ‘‘Sale of house,” for the state- 
ment would be far from giving such a version 
of the transaction as ought to be expected from the 
guardians of public money. We trust they will 
lose no time in putting forward their explanation, 
and not allow judgment to go against them by 
default, as it will do if they sit quietly under this 
grave charge. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was again ver 
quiet last Thursday forenoon. About 5000 tons of Scotc 
warrants and 1000 tons of hematite iron were sold at 
steady prices, In the afternoon there was rather more 
disposition to sell, and prices were in consequence a shade 
easier. Again about 5000 tons of Scotch iron changed 
hands, the price falling 1d. per ton, and Cleveland 4d. 
per ton. The closing settlement prices were—Scotch 
iron, 41s. 104d. per ton; Cleveland, 35s. 44d. ; Cumber- 
land and Middlesbrough hematite iron, respectively, 44s. 
and 43s. 74d. per ton. Friday’s forenoon market was 
very idle, but prices were firm, Scotch and Cleveland 
both advancing 4d. per ton. There was again very little 
doing in the afternoon, and for the whole day only some 
5090 or 6000 tons of Scotch were disposed of. Prices 
closed very firm, Scotch being 4d. up and Cleveland 
14d. from the forenoon. The settlement prices at the 
close were—Scotch iron, 42s. per ton ; Cleveland, 35s. 6d.; 
Cumberland and Middlesbrough hematite iron, 44s. and 
43s. 44d. per ton respectively. On Monday forenoon 
the warrant market was firm, the price of Scotch iron 
advancing 1d. per ton. About 5000 tons of Scotch 
and 5000 tons of Cleveland were dealt in. The market 
was flat in the afternoon, partly in consequence of 
stories being circulated to the effect that the miners on 
strike were returning to their work. Scotch fell 14d. per 
ton from the morning, Cleveland 4d., and Cumberland 
hematite iron 1d. per ton. Very little business was done, 
about 3000 tons of Scotch warrants comprising the entire 
dealing. At the close of the market the settlement prices 
were—Scotch iron, 42s. per ton; Cleveland, 35s. 44d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 433. 104d. and 43s. 44d. per ton. On Tuesday 
forenoon there was more business passing. Scotch 
iron was firm, and some 8000 tons changed hands. 
Lots were done at 42s. 04d. per ton one month, 
with 1s. forfeit in sellers’ option, and at 42s. 4d. and 
423. 44d. one month, 1s. forfeit in buyers’ option. A 
small amount of business was done in the afternoon, 
about 5000 tons of Scotch and a few lots of hematite iron. 
Prices closed the turn easier, Scotch being down 1d. per 
ton from the forenoon, Cleveland 14d., and hematite irons 
2d. to he per ton. The settlement prices at the close 
remained the same as at the close on the preceding day. 
To-day’s market was firmer, but there was little business 
done either forenoon or afternoon. The prices were 
generally advanced a copper. At the close the settlement 
prices were—Scotch, 42s. 14d. per ton; Cleveland, 
35s. 6d.; Cumberland and Middlesbrough hematite iron 
respectively, 44s, and 43s, 44d. per ton. The following are 
some of the quotations for No. 1 special brands of makers’ 
iron: Gartsherrie and Summerlee, 51s. 6d. per ton; 
Calder, 523. ; Coltness, 54s, 6d.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 50s. ; 
Shotts (shipped at Leith), 54s. ; Langloan and Carron out 
of the market. Owing tothe miners’ strike a considerable 
number of the blast-furnaces have been damped down. At 
the close of last week only about 50 were in actual opera- 
tion, and since then orders have been given to dam oon 
more at Coltness, Dalmellington, Govan, Calder, Wishaw, 
Shotts, and Glengarnock. Ibis reported this afternoon 
that the number actually blowing is now reduced to 35. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 10,248 tons, against 5603 tons in the corre- 
sponding week of last year. They included 200 tons for 
Canada, 110 tons for India, 270 tons for Australia, 420 
tons for Italy, 703 tons for Germany 1225 tons for Hol- 
land, 100 tons for Spain and Portugal, smaller quantities 
for other countries, and 6037 tons coastwise. The stock 
of pig iron in Messrs, Connal and Co.’s public warrant 
stores stood at 309,917 tons yesterday afternoon, as com- 
pared with 310,689 tons yesterday week, thus showing a 
decrease for the past week amounting to 772 tons. 


Malleable Iron and Steel Trades.—Business in the 
finished iron and steel trades has been brought almost to 
a standstill by the miners’ strike. Nearly all the large 
works of both kinds are either entirely or partially closed. 
The prices of angles, bars, and plates are purely nominal. 
No new business is being entered into. 


Glasgow Copper Market.—No transactions in “4 
have taken place on ’Change during the past week. The 
closing settlement price was 38/. per ton last Thursday, 
then on the following Monday and Tuesday an advance 
of 2s. 6d. per ton was made each day. At the openin 
to-day buyers were offering 38/. 8s. 9d. per ton cash, an 
sellers held out for 38/. 11s. 3d. 


Improvements at Waverley Station, Edinburgh.—Messrs. 
Watt and Wilson, Petershill, Glasgow, have secured the 
contract for the widening of the North British come f 
line from the Waverley Station eastwards to Abbeyhill, 


which, in order to improve the entrance to the station 
from the east, is included in the company’s scheme for the 
reconstruction of the station. The work entrustod to 
Messrs. Watt and Wilson involves a new double line 
from the Waverley Station eastward of the North Bridge, 
near the grain store, to the Calton Rock immediately to 
the north of the west mouth of the existing tunnel; a 





new tunnel from that point to a point immediately ad- 
joining the east mouth of the existing tunnel opposite 
Regent-terrace, a covered way along the slope for some 
distance, and a viaduct over Abbeyhill and Croft-an- 
Righ eastward to Abbeyhill Junction. In forming the 
viaduct the contractors will demolish all the old buildings 
adjoining the railway on the north side between the 
bridge over Abbeyhill and the junction with the Leith 
branch. The cost of the works will be between 50,0000. 
and 55,000/. 


New Bridge over the Dee at Maryculter.—The construc- 
tion of a handsome new bridge over the Dee at Mary- 
culter has been commenced, and it is expected to be open 
for traffic early next year. It is intended to connect the 
counties of Aberdeen and Kincardine, and is ag: aay to 
open up a large and populous district where there is a 
stretch of the river nine miles in length without any 
bridge convenience. his structure will te of five spans, 
and have a clear waterway of 232 ft., the cost of the 
undertaking being estimated at 5400. 


Contracts for the Ellon and Cruden Railway.—Messrs, 
Charles Brand and Son, Glasgow, have secured the con- 
tract for the new branch of the Great North of Scotland 
Railway which is to connect Ellon and Cruden, and the 
contract for the steelwork for the bridges has been placed 
with a Darlington bridge-building firm. 


Tramway Contract for Aberdeen.—A contract for an ex- 
tension of the Aberdeen tramways, which is expected to 
cost about 20,000/., has been let to Messrs. John McAdam 
and Co., of that city. 


Large Circular Saw.—Messrs. MacGuire and Jago, 
Washington-street, Glasgow, have just finished the 
making of a circular saw which is said to be one of the 
pa one ever made in this country. It is 7 ft. in diameter, 
and has been specially made for the Caledonian Railway 
Company’s works at St. Rollox, Glasgow. 


Clyde Shipbuilding Trade: Launches during June.— 
The shipbuilding trade on the Clyde was decidedly busy 
during the month of June, and there was a very large 
output, namely, 36 vessels, of an aggregate of 37,030 tons. 
The coal miners’ strike, however, with the consequent 
closing of the steel works, has already thrown builders’ 
calculations and arrangements out of gearing, and should 
the strike last till after the Glasgow Fair holidays, the pro- 
spects for this month, employment of men, and output of 
new shipping, are not so cheering. During the six months 
just closed 140 vessels were launched from Clyde ship- 
building yards, of a total of 170,351 tons, a half-year’s 
output which has only been exceeded in two former years 
—1890 and 1892. Of the vessels launched last month 
21 (of 30,900 tons) were steamers, and 15 (of 6130 
wy | were sailing vessels, barges, and yachts. Some 
of the steamers were of large size. The largest was 
the Knight Batchelor, 6500 tons, built by Messrs. Charles 
Connell and Co., Whiteinch, for a Liverpool firm. There 
was one for the Peninsular and Oriental Company, named 
the Mazagan, 5500 tons, built by Messrs. A. Stephen and 
Sons, Linthouse. Messrs, A. Rodger and Co., Port Glas- 
gow, launched the largest sailing vessel of the month— 
the Baron Glamis, 2500 tons, built for Mr. Hugh 
Hogarth, Ardrossan, 


New Shipbuiding Contracts.—Messrs. Scott and Co., 
Greenock, have secured a contract to build other two 
first-class cargo steamers for the China Navigation Com- 
pay: the carrying capacity in each case being 2500 tons. 

his additional work will keep Messrs. Scott and Co.’s 
yard well employed during the following autumn and 
winter months.—Messrs. G. and J. Burns, Glasgow, 
have just placed a contract with Mesars. A. and J. Inglis, 
Pointhouse, Glasgow, for a new passenger steamer suit- 
able for the coasting service, of large capacity and high 
rate of speed, and to be delivered early next year. She 
is to be specially constructed for Messrs. Burns’ trade 
between the Clyde and Mersey, and will be adapted for 
the passage through the Manchester Ship Canal. 


Admiralty Work in Progress on the Clyde.—There are 
at present building in various shipyards on the Clyde 
eight warships for the British Navy, comprising a first- 
class battleship, one first-class cruiser, four cruisers of 
the second class, and eight torpedo-boat destroyers. The 
aggregate tonnage of these vessels, as measured by dis- 
placement, amounts to 33,340 tons, and their total cost 
may be set down at 3,119,0007. It, is intended to launch 
the first of the three to o-boat destroyers which 
Messrs. Thomson, of Clydebank, are building, in the 
month of August. 


Proposed Drainage Scheme for Linlithgow.—The Police 
Commissioners of Linlithgow are at present engaged in 
considering how to carry out the drainage of that royal 
burgh. One proposal is to carry the sewage to the 
Forth, but that scheme would involve rock tunnelling at 
a cost of something like 13,0007. or 14,0007. Some of the 
Commissioners are in favour of a scheme of precipitation 
and filtration, for which suitable ground could readily be 
got. 

Influence of the Miners’ Strike on Railway Traffic.—The 
strike of the Scotch coal miners has already resulted in 
the laying up of from 150 to 160 locomotive engines on the 
Caledonian Railway Company’s system, and from 90 to 
100 engines on the North British Railway. 








Missouri Paciric Rartroap.—The length of line worked 
by this company in 1893 was 4987 miles, as com: with 
4984 miles in 1892. The revenue acqui in 1893 
amounted to 24,018,339 dols., as compared with 26,344,789 
dols. in 1892. The net revenue in 1893 was 4,927,148 dols. 
as com with 6,267,749 dols. in 1892. The ratio o! 
the working expenses to the traffic receipts stood last year 
at 79.48 per cent., as compared with 76.24 per cent. in 1892. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
pretty numerous attendance on Change, and the market 
was steady. Although there was not a great deal of iron 
sold, there was more disposition to do business than has 
been the case of late, and some people were inclined to 
take a rather more favourable view of the future. Sales 
were recorded at 353, 6d. for No. 3 g.m.b. Cleveland pig 
iron, and there were buyers willing to pay that price for 
both prompt f.o.b. delivery and for delivery over the 
present quarter, but sellers did not care about doing busi- 
ness ahead. No.1 Cleveland pig was quoted 38s. The 
lower qualities were rather quiet, but steady, 35s. being 
asked for No. 4 foundry and 34s. 6d. for grey forge, but 
rather less than these figures might have been accepted 
by some firms. Middlesbrough warrants opened 35s. 5d., 
and closed 353. 4d. cash buyers. Local hematite rig was 
steady at about 443. for early delivery of mixed numbers, 
but business might have been done at a slightly lower 
figure. Rubio ore was quoted 12s. 3d. ex-ship Tees. To- 
day’s market was very little changed, the “ae alteration 
in price being for Middlesbrough warrants, which were 
rather stiffer, and closed 35s, 54d. cash buyers. 


The Make and Disposal of Pig Iron.—The statistics 
of the Cleveland Ironmasters’ Association showing the 
make and disposal of pig iron in the north of England 
during June are not calculated to strengthen the iron 
trade. They show that of 142 blast-furnaces built, 93 
were in operation, and they produced 251,226 tons of pig 
iron, of which 123,733 tons were Cleveland and 127,493 
tons hematite, spiegel, and basic pig iron. The total 
production in May was 256,675 tons, so that the output 
was less last month by 5449 tons than during the previous 
month. The number of furnaces making Cleveland pig 
in June was 52, and the number running on hematite, 
&c., was 41, which is the same as in May. The total 
stocks of Cleveland pig iron at the end of June stood at 
163,666 tons, which, notwithstanding the reduced make, 
— increase of 9178 tons as compared with the end of 

ay. 

Cleveland Blastfurnacemen and the Eight-Hours Day.— 
Ata fully attended meeting of the Cleveland Ironmasters 
at Middlesbrough, on Monday, Mr. T. Carlton, secretary 
of the Durham and Cleveland Blastfurnacemen’s Associa- 
tion, accompanied by a deputation, waited upon the Iron- 
masters’ Association and discussed the question of a stop- 
page in order to hold a demonstration on August 6, at 
which Mr. T. Mann and Mr. J. Havelock Wilson, M.P., 
have been invited to speak. After a long discussion the 
masters passed the following resolution: ‘‘The iron- 
masters are of opinion that a stoppage of 24 hours will 
entail a most serious and far-reaching loss on the industries 
of the district. While they recognise that the men are 
entirely within their legal rights in giving notice to 
terminate the existing engagements, they hold that in so 
doing they are acting against the spirit of the sliding scale 
aud of all arrangements which have hitherto existed be- 
tween the employers and the blastfurnacemen. They 
regret to find that an attitude which appears to the em- 
ployers to be so hostile in character should be adopted by 
the men, and they desire to record their protest against 
the course which it is intended to pursue. They take 
note of the intention of the men, as intimated by their 
representatives, to give notice on July 21 to terminate 
their engagements on Saturday, August 4, and they will 
consider what action they on their side will adopt under 
the circumstances.” The eight-hours scheme proposed by 
Mr. Carlton is in operation at two Durham ironworks, 
and may be — at a third in Cleveland before the 
demonstration is held. 


Labour Troubles and the Shipbuilding Trade.—The 
shipbuilding yard of Messrs. Ropner and Son is to be 
closed in a week’s timein consequenceof thelong strike of the 
moulders, pattern-makers, and joiners, and the inability 
of the firm to obtain engines for ships ready to be launched. 
Sir Raylton Dixon and Co. have also decided to close their 
Cleveland dockyard here for the same reasen, and it is 
expected that other firms will be compelled to do like- 
wise. Already a number of vessels launched on the Tees 
have had to be sent to Germany to have their woodwork 
finished, and this has meant the loss of thousands of 
pounds to the workmen on Tees-side. 


Iron and Steel Shipments for June.—During the month 
of June the shipments of iron and steel from the Tees 
reached a grand total of 115,842 tons, as against 117,353 
tons in May, and 121,026 tons in June last year. The 
total shipments foreign amounted to 62,048 tons, a de- 
crease of 7500 tons as compared with those for June last 
year. The shipments coastwise reached 53,794 tons, as 
against 51,521 tons in June, 1893. Of pig iron sent 
foreign during the last month the total amounted to 
46,515 tons, Germany taking 14,803 tons, and Holland 
5810 tons. Last year Russia took nearly 11,000 tons in 
June, but this year only half that amount. Italy has 
taken over 7000 tons, as against 4000 tons in June last 
year. Coastwise the amount of pig iron shipped during 
the month just ended was 35,537 tons, or 4500 tons short 
of June last year. The quantity of manufactured iron 
sent foreign was 5359 tons, and the quantity sent coast- 
wise 5267, giving a total of 10,626 tons. Of steel, 10,174 
tons went foreign, and 12,990 tons coastwise, a total o 
23,164 tons, as compared with a total of 11,613 tons in 
June last year. 


The Fuel Trade.—Fuel is firmer, but quotations vary 
considerably. A few orders from Scotland are said to 
have come to hand recently. At Newcastle about 11s, 6d. 
may be said to be the f.0.b. price of best Northumbrian 
steam coal, and small steam is something like 5s, Here 





average blast-furnace coke can still be bought at 12s. 3d. 
delivered at Cleveland works, 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
_Important Colliery Developments.—As the result of 
sinking operations extending over two years, coal haa 
been oe ” at Hickleton Main, at a depth of 542 
yards, and at a thickness of 8 ft.6in. Much gratifica- 
tion is expressed at the quality and thickness of the 
mineral, and shortly the colliery will become a busy hive of 
industry. Certain preliminary work has yet to be done 
ere colliery workings can be commenced, but matters are 
being pushed forward with celerity. The whole of the 
colliery plant has been laid down, and the shaft, engines, 
offices, &c., are in the most modern and approved style. 
A railway has also been laid down, and speedy access is 
thus obtained to the railways to the West Riding, to the 
eastern ports, London, and elsewhere. A large number 
of cottages have been erected for the employds, and 
further buildings are in course of erection for use by 
miners and others. Another colliery shaft in the 
Mexborough district has also been completed. This 
is on Swinton Common, where the colliery is in 
connection with Messrs. John Brown and Co.’s pits, 
the nearest being at Aldwarke. The depth at which 
coal was found was 425 yards, and the thickness of 
the bed is 6 ft. 4in. The sinking operations have been 
going on about two years. The coal would have been 
reached somewhat earlier but for the unfortunate stop- 
page last September, when three men were thrown from a 
**hoppit ” accidentally and killed. Messrs. John Brown 
and Co. have leased the Parkgate seam below the work- 
ings of Messrs. Charlesworth at Thrybergh Hall Colliery. 
These further colliery extensions will materially tend to 
the prosperity of the neighbourhood. 


Davy Brothers, Limited.—The directors of this com- 
pany, in their annual report, state that after writing off 
1400/. for depreciation, the —_ amounts to 56041. 2s. 7d. 
The balance brought forward from last year is 774/. 17s. 1d., 
which makes a total of 6378/. 193. 8d., less interest on 
mortgages and loans 17407. 11s. 7d., leaving for disposal 
46381. 8s. 1d. This amount the directors propose should 
be appropriated as follows, viz.: The payment of a 
dividend of 25s. per share (equal to 5 per cent. for the 
year) free from income tax, 3750/.; to carry forward to 
next year 868/. 8s. 1d. During the year the purchase of 
the freehold has been carried into effect on the terms 
previously approved by the shareholders. The purchase 
price, together with further expenditure upon the new 
boiler works and additions to plant, amounting in all to 
17,1157. 133. 3d., has been taken to capital account. 
Towards providing for this outlay the call of 2/. 10s. per 
share, made in May, 1893, produced 7500/., and the sum 
- = has been borrowed upon mortgage of the free- 

old. 


New Railway from Sheffield to Barnsley.—The directors 
of the Midland Railway Company have accepted the 
tender of Mr. Scott, railway contractor, Newcastle, for the 
construction ofa new railway from Chapeltown to Ardsley. 
The estimated cost of constructing the new railway is put 
down at about 420,0007. The length of the line is about 
10 miles, and the area of land required is 144 acres, obtained 
at a cost of some 60,0007. The total amount estimated to 
be expended in tunnelling along the route is 103,308/., 
81,000/. of which will be incurred upon the four miles of 
extensions between Chapeltown and Wombwell. There 
will be double lines throughout, and the laying of the 
permanent way is set down at 5600/. per mile, whilst 
12,0007. is allowed for station accommodation, and 
32,6671. is set apart for general contingencies. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has exhibited a firm 
tone; the output has been affected by the terrible 
disaster at the Albion colliery. Prices have advanced in 
consequence, the best descriptions oe lls. 6d. to 
12s. per ton, while secondary qualities have brought 
103. 6d. to lls. per ton. There has also been a better 
inquiry for household coal; No. 3 Rhondda large has 
made 10s. 3d. to 103. 6d. per ton. Prices for patent fuel 
have presented an upward tendency. Coke has shown 
little change; foundry qualities have made 17s. 6d. to 
18s. 6d., while furnace ditto has brought 15s. 6d. to 
16s. 6d. per ton. The manufactured iron and steel trades 
appear to be improving. 

The Bute Docks.—The Taff Vale Railway Company 
will further oppose a Bill which the Bute Docks Company 
has now pending in Parliament. The Taff Vale directors 
object to the appropriation by the Bute Company of the 
mudlands opposite the Penarth Dock, as they consider 
that a proposed embankment will cause deposits of mud 
to form at the entrance to that dock, thus causing extra 
expense in dredging. They also allege that the commu- 
nication waterway between the Roath Dock and the pro- 
posed new dock will cause delays in working coal. 


The ‘‘ Colossus.” —The Colossus, line-of-battle ship, was 
to have left for her station at Holyhead on Saturday, but 
at the last moment the ventilating fan of the starboard 
engine-room was discovered to be so defective as to 
necessitate the fitting of a new shaft. It is supposed 


f | that the defect ae during the trial of the main 
on 


engines in the Channe Friday. 


Bristol Docks.—The question of the development of 
Bristol has been again under the consideration of the 
docks committee of the town council. The engineer has 
been instructed to reportp upon the dockisation of the 
river and other matters relating to the development of 


the docks estate. The questions referred to the engineer | 137 





related to the practicability of providing accommodation 
at Avonmouth equivalent to that at Tthenaten and 
Liverpool. The engineer was also requested in preparing 
his dockisation scheme to include accommodation for the 
largest steamers afloat. 


Vale of Glamorgan Railway.—The prospectus of the 
Vale of Glamorgan Railway was issued on Friday. The 
authorised capital is 360,000/., of which 120,000/. has 
already been applied for by the directors. The borrowin 
powers are limited to 120,000/. The directors are, wit 
one exception, directors of the Barry Dock. The con- 
sulting engineer, solicitors, and secretary are the same as 
those of the Barry Company, and the offices of the com- 
pany are also at the Barry Dock offices. The company 
has been formed for the purpose of constructing a railway 
from Bridgend to Barry Dock, thereby Leggpeny he new 
and direct access from the Llynvi, Garw, and Ogmore 
Valleys to the Barry Dock. The railway will be taken 
over after its completion by the Barry Company, and will 
be worked in perpetuity by it. In consideration of pay- 
ing all outgoings, the Barry Railway Company will be 
entitled to 60 per cent. of the gross earnings. The ordi- 
nary capital is to receive 4 per cent. per annum. 


Lundy Island.—The Lundy cable has just been tested 
and found perfectly sound at the island end. It was 
reported some time since that the cable was wearing out. 


Newport Alexandra Dock.—The quantity of coal 
shipped from this dock in June was the heaviest on 
record for any one month, amounting to 297,975 tons, as 
compared with 243,751 tons in June, 1893. 


Rhymney Iron Company Limitcd.—The report of this 
company for the year ending March 31 shows that the 
| es for the twelve months amounted to 74,765/. In 

anuary an interim dividend of 4 per cent. was paid, 
absorbing 4452/., and the directors now recommend the 
payment of a further dividend of 3 per cent., leaving 
47,7861. to be carried forward. The directors express 
= at the result of the year’s working, especially 

uring a period of general commercial and industrial 
depression. The large profit made last year was due 
mainly to the closing of the steel works and blast-furnaces 
and the high prices realised for coal in consequence of the 
labour difficulties of lastautumn. Although the directors 
did not close the Bessemer plant and rolling mills and 
eventually shut down the blast-furnaces without much 
serious consideration and regret, the wisdom of that 
course has been amply demonstrated. 





FOREIGN AND COLONIAL NOTES. 

War and Inland Navigations.—A voyage of the United 
States Government torpedo-boat Cushing from Washing- 
ton to New York without touching the waters of the 
Atlantic, furnished a good illustration of the value of 
inland waterways for the transfer of war vessels from one 
point to another in time of war. The Cushing started 
down the Potomac to Chesapeake Bay, proceeded to 
Chesapeake, and thence crossed by canal to the Delaware, 
continued north to the Delaware and Raritan Canal, and 
by way of the Raritan and Bay entered New York 
waters. 


International Electrical Exhibition.— Arrangements are 
being made for holding an international eiectrical exhibi- 
tion in Paris in 1895. The exhibition will be open from 
July 1 to October 31 of that year. 


Working Expenses on the Madras Railway.—The ratio 
of the working expenses to the traffic receipts on the 
Madras Railway for the second half of last year was 50.54 
per cent,, as compared with 54.50 per cent. in the cor- 
responding six months of 1892, and 57.99 per cent. in the 
corresponding six months of 1891. 


South Australian Railways.—In the financial year end- 
ing June 30, 1893, the South Australian Government 
had 1664 miles of line in operation. The earnings of the 
South Australian Government lines in 1892-3 fell shors 
of the interest accruing on the debentures and stock issued 
to provide for their construction by 82,1177. 


French Mechanical Industry.—MM. Cail, of Paris, have 
obtained an order for a large iron bridge on Roumanian 
account. MM. Cail will invoke the aid of certain Belgian 
firms in carrying out this order. 


American Natural Gas.—The value of the natural gas 
consumed in the United States last year is returned by 
the United States Geological Survey at 14,346,250 dols., as 
compared with 14,800,714 dols. in 1892. The consumption 
of gas is being confined more and more to domestic 
purposes, Indiana being the only State in which it was 
he manufacturing purposes last year. The value of 
the gas used in any one year attained its maximum in 
1888, when it stood at 22,629,875 dols. 


The Witwatersrandt District.—The production of gold 
in the now world-famous Witwatersrandt district is 
steadily growing. It is, indeed, not merely growing, 
but it is increasing by leaps and bounds. In the first 
four months of this year the output amounted to 635,801o0z., 
while in the first four months of 1893 it was 425,153 oz. ; 
in the first four months of 1892, 360,015 oz. ; and inthe 
first four months of 1891, 212,605 oz. 


Pig in Belgium.—The production of pig iron in Belgium 
in April was 75,000 tons, as compared with 62,250 tons in 
April, 1893. The aggregate production for the first four 
months of this year was 285,500 tons, as compared with 
252,540 tons in the corresponding period of 1893. The 
285,500 tons representing the output of the first four 
months of this year were made up as follows: Puddling 
pig. 117,900 tons; casting pig, 30,600 tons ; and steel pig, 
,000 tons. 
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MISCELLANEA. 
Tue overland telegraph line from the Cape to Cairo is 
expected to be completed to Blantyre in October next. 


The Lehigh Valley Railroad has determined that in 
future 45 ft. shall be its standard length for rails, in place 
of 30 ft. as previously used. 


The Highgate Cable Tramway is to be sold by the 
Official Receiver. The line was opened in 1885, but has 
not been operated for the past 18 months, as the receipts 
were not sufficient to keep it in repair. 


From the last report of the Emigrants’ Information 
Office it appears that there is no demand for artisans in 
any of the colonies at present, with the possible exception 
of Natal. In Queensland, Western Australia, and Mata- 
beleland those with a few hundred pounds of capital 
may, however, do fairly well. 


Reuter’s Agency states that Messrs. Siemens Brothers 
have telegraphed that the steamer Faraday completed the 
laying of the Commercial Cable Company’s third Atlantic 
cable on Monday, July 2. The insulation was perfect. 
During the laying of the cable no hitch of any kind 
occurred, but since the last report operations were much 
impeded by dense fogs. 

In answer to a question in the House of Commons on 
Tuesday last, Sir U. Kay-Shuttleworth stated that it has 
been decided to fit all ships of the Royal Sovereign class 
with bilge keels. During a recent heavy swell, some time 
back, it was noted that the Repulse, the only one of the 
class as yet fitted with bilge keels, rolled only about one- 
third as much as her sister ships. 


A new incandescent light, applicable to existing gas 
and petroleum burners, is now being introduced by the 
New Incandescent Light Company, of 20, Bucklersbury, 
E.C. The incandescer consists of a small cylinder of 
some refractory material, which can be lowered over the 
light, and is suspended there from the top of the globe or 
funnel, 


The Midland Company have now placed a new dining- 
room car in their morning express from St. Pancras to 
Glasgow, which is to be used by third and first class pas- 
sengers alike. There is, it is true, a portion supposed to 
be reserved for first-class passengers, but in all probability 
it will be used by third-class passengers whenever the 
train is crowded. The dinner provided and the prices 
are the same in both parts of the car. 


The telephone between Vienna and Berlin, which is at 
present in course of construction, will probably be com- 
pleted and opened for the public by the month of Novem- 
ber. The line passes through Bodenbach, where it is 
connected with the large Prussian and Saxonian tele- 

hone systems. The fee for a three minutes’ conversation 
Cannes Vienna and Berlin will be 3 marks (3s.), and the 
commercial portion of the two cities look upon this latest 
international telephone with much interest, 


The traftic receipts for the week ending June 24 on 33 
of the principal lines of the United Kingdom amounted 
to 1,576,929/., which was earned on 18,522} miles. For 
the corresponding week in 1893 the receipts of the same 
lines amounted to 1,491,834/., with 18,316? miles open. 
There was thus an increase of 85,545/. in the receipts, 
and an increase of 206 in the mileage. The aggregate 
receipts for 25 weeks to date amounted on the same 33 
lines to 35,714,907/., in comparison with 34,534,714/. for 
the corresponding period of last year; increase, 1,180,193/. 


The municipal authorities of Hamburg have recently 
granted a concession to the tramway page of that 
town for the adoption of electric traction on all their horse- 
car lines, which will now be transformed in the course of 
the next three years. Also electric railways find more 
and more favour. One of the most recent projects, brought 
forward by the well-known firm of Schuckert and Co., 
refers to an electric railway between Niirnberg and Er- 
langen, a distance of only 15 miles, whilst it is rather 
a roundabout way by the State railway. 


The directors of the Manchester Ship Canal Company 
are considering proposals made by large shareholders in 
London that the management of the company’s affairs 
should be placed under one responsible person, who would 
devote the whole of his time to the company’s business. 
The canal board will discuss the matter to-day, and the 
corporation committee have already recommended that 
the proposals be acquiesced in, provided the entire ser- 
vices of Mr. J. K. Bythell can be secured at a salary of 
30002. per annum. The committee will, however, approve 
of no declaration unless accompanied bya specific proposal. 


As the operation is at present conducted at Neuhausen, 
it takes from 50 to 60 horse-power hours to produce 1 kilo- 
gramme (2.2 lb.) of aluminium, the output being about 3 
tons per day. It is thus not likely that the price, with the 
»resent methods, can be reduced below 1s. 6d. per pound. 

he strongest alloys of aluminium, with a small ae 
of copper and tungsten hardly affecting its weight, are 
stated to have a strength of 19 tons per square inch, with 
an elongation of 17 per cent. in 8 in. he pure metal 
is, of course, nearly useless for constructional purposes, 
being soft and weak. It has, however, been used in cer- 
tain cases to replace zinc and lead as a covering material 
and for similar purposes. 


M. H. Marini, the inventor of the india-rubber joint 
which has been used with such success on the pipes of the 
Popp compressed air system at Paris, states that he made 
many experiments to determine the quality of rubber which 
would best meet the requirements of the case. He finally 
decided that the rubber as a basis should consist entirely of 
the pure Para product, well vulcanised, to which should be 
added 40 per cent. of whitelead or other solid matter to give 
it- hardness and to reduce the cost. To test the quality he 
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adopted the plan of gripping specimens taken at random 
in a vice, the pressure being as great as could be obtained 
by hand. Thus treated, they should, after removal at the 
end of 24 hours, recover their normal form in a short time 
without showing any mark. 


Some 70 miles of light railway have recently been 
opened in the Department of Finisterre, France. The 
line has cost about 32007. per mile. The lines have been 
constructed to act as feeders to the main railways, and 
their general course is thus perpendicular to the existing 
lines. The funds have been erg by private capita- 
lists, the authorities contributing 5 per cent. on the 
initial outlay until the receipts of the line exceed a certain 
figure depending on a somewhat complicated formula, 
a distinction being made between the sums received for 
passengers and different kinds of freight. The object of 
this formula was to induce the concessionaires not to 
concentrate their energies on the development of one 
kind of trattic only, but to make it their interest to de- 
velop all sorts pretty equally. The concession is for 30 
years, after which the department will take over the 
management of the lines. 


The Royal Institution is the recipient of a munificent 
gift from Mr. Ludwig Mond, who has purchased No. 20, 
Albemarle-street, a large freehold house adjoining the 
present premises of the Institution, and has made arrange- 
ments for its conversion into a completely equipped 
physico-chemical research laboratory, which is to be pre- 
sented to the Royal Institution. Mr. Mond has also pro- 
vided funds for the maintenance of this building and for 
paying the salaries and incidental expenses of the scientific 
staff under whose control it will be placed. The labora- 
tory will be free to all persons without distinction of sex 
or nationality who may desire to work there, and at the 
same time are, in the opinion of the committee of manage- 
ment, qualified to undertake original scientific work. Mr. 


Mond has suggested that the laboratory should be known I 


as the Davy-Faraday Research Laboratory, after the two 
great Englishmen who made the name of the Institution 
famous throughout the world. 


The Water Committee of the London County Council, 
of which Mr. Bassett Hopkins is chairman, brought up a 
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report to the last meeting of the Council asking for 
powers to make the necessary preparations for the intro- 
duction of one or more Bills in the next Session of Parlia- 
ment for the transfer to the Council of the undertakings 
of the metropolitan water companies, or of such one or 
more of them as the Council might hereafter determine. 
Since then the committee have had an opportunity of 
further considering the matter, and they have come to the 
conclusion that it would be better to go to Parliament for 
powers to acquire the properties of all the companies, but 
to proceed by means of a separate Bill for each company ; 
they therefore recommend that eight separate Bills be pre- 
at and the appointment of three members of the 

ater Committee to act in conjunction with the Parlia- 
mentary Committee in the preparation of the Bills, with 
a ig to their introduction in the next Session of Parlia- 
ment. : 


A large number of tests of punches of different forms 
were recently made by Mr. George S. Allen. The object 
of the experiments was to determine: (1) Which of the 
various shaped punches now in common use for punching 
iron and steel did its work with the least maximum pres- 
sure, and the relation of unit stress to distortion as the 
punch passed through the plate; (2) the effect of clear- 
ance upon the power required by the punch ; and (3) the 
effect of the form of punch and the amount of clearance 
upon the tensile strength of the punched plate. The 
results of the test may be summarised as follows: 1. A 
punch to work easily and not injure the metal should not 
be cupped out. 2. A double punch, that is, one which 
first punches a small hole and then reams it out by means 
of a shearing counter-punch, leaves the plate stronger, 
but requires at least twice the power necessary to run a 
flat punch. 3. The ordinary flat punch leaves the plate 
about 90 per cent. as strong as a drilled and reamed plate. 
4. A milled spiral punch is preferable to one which has 
the spiral cut in a lathe. 5. A single spiral requires 
ess pressure than a double one, and leaves the metal 
about as strong. 6. A single sloping or whistle-shaped 
punch does its work with the least consumption of energy. 
7. Between the limits of 0.01 in. and 0.05 in., clearance has 
no effect on the power consumed by a punch or upon the 
strength of the punched plate, : 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1/. in all other cases. 
per bottle, the contents of which vary in weight from 70 lb. to 80 lb. 


Heavy steel rails are to Middlesbrough quotations. 


The price of quicksilver is 
The metal prices are per ton. 











INDUSTRIAL NOTES. 


Tux strike of the Scotch miners is much more serious 
than it was expected to be. It covers a wider area, 
and a larger number of men are involved, than in any 
recent strike of Scotch miners, No doubt the im- 
mediate reason for this is that the federation have pro- 
mised large support if the strike is general, genuine, 
and determined. The two first conditions are fulfilled ; 
it remains to be seen how far the third factor will be 
realised. The determination depends upon several 
things, but more particularly the amount of support 
which will be forthcoming. The total number out is 
estimated at from 70,000 to 75,000, The support of 
such an army of workers at only 10s, per week will 
mean 37,500/. But this takes no account of the enor- 
mous number who will be affected by the strike, 
estimated by some to equal, if not surpass, the total 
number of miners thrown idle by the strike. The 
coalowners seem to indicate that unless the men return 
to work forthwith the pits will be closed for a 
period, and with the closing of the pits the iron and 
steel works will also be thrown idle. It is said that the 
employers have refused all offers of conciliation, and 
will not meet the men’s representatives with the view 
of negotiating terms. That does not appear to be the 


exact attitude of the coalowners, It rather seems that 








both parties had an idea of meeting, with certain re- 
servations, and that neither would accept the reserva- 
tions of the other. Whether the reservations were wise 
or unwise isa matter of opinion, both sides holding 
that they were right. But effective conciliation and 
arbitration is much retarded when one or both sides 
reserve certain points, as being outside of the reference. 
Both declare that they will fight it out, and both 
believe that they are in the right economically and 
industrially. 


The representatives of the Miners’ Federation con- 
tinue to refuse to meet the conciliation board, on the 
ground that the meeting is not legally summoned 
according to the rules. As the meeting was merely an 
adjourned meeting, the same objections apply as in the 
first instance. What the result of their refusal will 
be remains to be seen, whether merely a further ad- 
journment, or whether the coalowners will make a 
formal demand for a reduction in wages, in which 
case the conference will be competent to deal with it, 
that is to say, it will come before it in the ordinary 
course. But the struggle begins with the demand, 
unless the Scotch dispute has the effect of changing 
the situation, a matter which is at present a 
matical, It so happened that the executive of the 
Miners’ Federation fixed upon Tuesday for their 





meeting at Birmingham, the same day as that upon 
which the adjourned meeting of the conciliation 
board was to be held. The Scotch strike, and the 
question of levy, as well as the situation in the federa- 
tion districts, had to be considered by the conference. 
The labour problem, in so far as wages and the hours 
of labour are concerned, is just now more or less bound 
up with the Miners’ National Federation. The deputa- 
tion to Lord Salisbury, the Duke of Devonshire, Mr. 
Chamberlain, and others on the subject of the Hight- 
Hours Bill has only increased the vigilance of the 
miners’ representatives in the House who are pledged 
to that measure. It is significant that the leaders of 
the Unionist party, equally with the Ministerialists, 
propose to offer no resistance to the Bill. The former 
suggest changes and modifications in Committee, but 
not any action to defeat the Bill. But the change 
suggested is just that which the federation denounce, 
namely, local option. The Government, it is rumoured, 
have promised to give facilities for the passing of the 
Bill, and such promises appear to have satisfied the 
promoters of the measure. 





The engineering branches of trade throughout 
Lancashire are, if anything, just a little better than 
they were, though only a quiet tone generally prevails 
in most of the districts. New work comes forward 
slowly and indifferently in most branches, with little 
or no pressure, except, perhaps, in some very special 
cases. Machine tool makers are now fairly well off for 
orders, some of them being pretty fully employed on 
special work. Machinists also, in some cases, are 
tolerably well engaged, as compared with some time 
back. Boilermakers are busier than they were gener- 
ally, their position being much improved recently. 
But the general run of engineering work, apart from 
specialities, is by no meaus as satisfactory as could be 
desired ; competition is very keen to secure what orders 
there may be in the market, and the outlook ahead is 
by no means encouraging, in so far as a continuity of 
work is concerned. Fortunately there are no serious 
labour disputes in the Lancashire districts in any of 
the engineering branches of trade, or in any of 
the branches connected therewith. In the iron trade 
there has been a little more briskness in buying, 
mainly, however, in anticipation of the unsettled state 
of the coal trade, and the probability of the furnaces 
in Scotland being damped down. The possible 
scarcity of Scotch brands has tended to stiffen up 
prices ; for special brands advances of from 6d to 1s. 
per ton have been quoted, and for ordinary brands 
sellers have not been disposed to accept recent prices. 
The finished iron trade continues in a depressed 
condition ; very few makers have been able to secure 
a sufficiency of orders to keep the works going full 
time, the business being from hand to mouth merely. 
Nut and bolt makers have experienced a lessened de- 
mand, and prices have been cut down to secure orders. 
In the steel trade there is but little real activity, with 
prices cut close in most instances, 





In the Wolverhampton district the demand for raw 
and finished material slackened considerably towards 
the close of the quarter, as often happens. There 
have been, however, many inquiries by agents both for 
colonial and foreign markets, though contracts were 
withheld pending the closing of the quarter’s accounts. 
The one good feature was that prices were well main- 
tained, which is encouraging in view of more recent 
developments. Local producers have been refusing 
orders for delivery over the present month at the 
quotations closing the June quarter, in the expectation 
of better prices during the current quarter. In the 
finished iron trade the mills and forges have been 
mainly kept going for the home markets, but the ex- 
pectations are that the foreign and colonial demand 
will give a fillip to activity and increase of employ- 
ment. For common sheets for galvanising purposes 
and general working up, for hoops, plates, and 
medium bars, orders have been placed for heavier 
deliveries during the present month, and some heavy 
contracts were on offer for the same descriptions of 
material for the South African and West Indian 
markets, the completions of such contracts being de- 
layed by reason of differences in prices pending the 
close of the quarter. Inquiries have been more rife for 
galvanising sheets and tinplates for the Australian 
markets, and some orders have been booked at the 
current rates of the last month. The coal trade is 
not in quite the same unsettled state as elsewhere, 
in the districts especially ruled by the National 
Miners’ Federation. On the whole, therefore, the 
state of trade in the Wolverhampton district is rather 
better than it was a few weeks back. 





In the Birmingham district inquiries have been 
more numerous, more especially in respect of require- 
ments for the current quarter. But the demand for 
finished iron has not, thus far, been equal to expecta- 
tions, considering the low prices that prevail, but 


-|some of this, nay, perhaps, most of it, is due to the 


increased use of steel, the prices of which enter into 
keen competition with iron, being, in fact, but very 
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littie higher than for finished iron, The demand for 
steel has been well maintained, the prices ruling being 
better. This, also, has been mainly caused by the 
coal strike in Scotland. Black sheets have also been in 
demand. The engineering and cognate industries re- 
main steady, but with no pressure. The chief local 
trades also remain steady, with, perhaps, a perceptible 
tendency towards increased activity. Generally the 
district is tolerably free from labour disputes, none of 
a serious character existing. 





The dispute on the north-east coast, by the moulders 
and others, is having an increasingly disastrous effect 
upon the shipbuilding, engineering, and all cognate 
industries. At West Hartlepool the following notice 
has been posted at the shipyard of Sir William Gray 
and Co.: ‘In consequence of the continued stoppage 
in our engineering department, owing to the moulders’ 
strike, we hereby give notice that this yard will be 
closed on Saturday next, July 7, until further notice.” 
At several large engineering firms in the districts 
affected a number of men have been paid off weekly 
from the same cause. There seems to be no authorita- 
tive force strong enough to interfere with what seems 
to be a most disastrous dispute. The cooler heads of 
the Ironfounders’ Society seem to have departed, the 
newer men not being strong enough to bring the strike 
to a conclusion. Insuch a case discretion is the better 
part of valour. It is better, sometimes, to beat a 
decent retreat than suffer a disastrous defeat, and the 
latter seems to be looming in the near distance for the 
men in this instance. 





It appears that the new arrangements at the Admi- 
ralty, for the eight-hours system at the Dockyards, 
have not given universal satisfaction. The complaint 
generally is that the changes in time are numerous and 
complicated, varying greatly at different seasons of 
the year. It is suggested that the officials have rather 
had in view their own personal conveniences than the 
convenience of the men. Mr. William Mather and 
Mr. William Allan, and all the other engineering 
firms by whom the eight-hours system has been adopted, 
have made changes such as were deemed necessary, 
but they are simple and effective, week in and week 
out for the year. In connection with the War Office 
the changes have been great in some cases, but they 
are simple as compared with those effected by the Ad- 
miralty. The general feeling is that the seagoing 
element at the Board of Admiralty is too strong, and 
that the engineering element has too little power. In- 
deed, it is doubtful if the latter has any real power at 
all. This is a serious blunder in connection with the 
Admiralty, for the engineering element is now supreme 
for all practical working purposes, and if it has no real 
voice, great disaster may some day awaken us to the 
danger of its absence in the determining counsels of 
that Board. In all that pertains to the workmen in the 
civil branches of the Admiralty, as well as in the 
a Navy itself, there is great need of change. It 
is desirable that these facts should be recognised at 
Whitehall. If they are not, a voice will be found in 
Parliament to give effect to the widespread discontent 
that ever and anon comes to the surface in connection 
with naval matters. Hitherto the Admirals have 
had it all their own way ; but this cannot last much 
longer. 


_ The cab dispute seems interminable. Mr. Asquith’s 
award is again called in question. The ‘‘growlers” 
are the complainants this time mainly, though not 
the only ones. The drivers stated in their resolu- 
tion that they viewed with alarm the list of prices 
as awarded by the Home Secretary, and they requested 
him to reconsider his decision. They further urged 
that the union officials should strive to secure to them 
a living wage. The resolution and complaints were 
sent to the Home Secretary, who replied, through his 
—— secretary, that he had carefully considered the 

acts as put forward on both sides, and he saw no just 
reason for altering his decision. The prices vary 
according to the season from 6s. 6d. to 7s., then to 
7s. 6d. and up to 8s. per day for 35 weeks, five weeks, 
four weeks, and eight weeks respectively, covering 
the whole year. This is for the cabs worked on the 
one-horse principle. The prices for the best cabs, iron 
tyres, range from 13s. per day to 10s. per day, for the 
india-rubber tyres ls. per day extra. The number of 
weeks are marked out in each case, as for the one- 
horse cabs. But the four-wheelers are not the only 
grumblers. A number of men at one of the large 

ards complain of extra charge after 12.30 midnight. 

he men think it a hardship to be compelled to get 
to the yards by midnight. Altogether the cab ques- 
tion has got into a state of difficulty; neither cabmen, 
yardmen, nor the owners seem to be very well satisfied 
with the result of the conflict. 





Another very serious dispute has broken out in 
America, this time again in connection with the rail- 
way system. Beginning with a few of the main lines 
against the Pullman Car Company, the strike has now 
assumed such proportions that it is said to be extend- 





ing throughout the United States to all the lines. 
The strike seems to have taken the course of a 
struggle for ascendancy between the General Managers’ 
Association, representing 21 lines converging in Chi- 
cago, and the American Railway Union. The leader of 
the men has ordered a complete boycott of all the lines 
belonging to the Managers’ Association. ‘The men have 
stopped the trains in many cases, and run the Pullman 
cars into the sidings, after disconnecting them from the 
other part of the train. The contest is one of the 
greatest that has ever taken place in America, and 
the men declare that it is a fight between labour 
and capital over a larger share of the proceeds for 
the workers. The general managers think that they 
have the power to act on the aggressive, so that the 
men meet this attitude by a further extension of the 
strike over a wider area. The great discouraging 
feature about the strikes in America is the lawlessness 
with which they are carried on. In no part of the 
old world has there ever been displayed such whole- 
sale disorder, tumult, and violence as in the United 
States. These methods were rife in the coal strike, 
in the ironworkers’ strike, and in others, and they 
seen to be a part of the recognised forms of industrial 
conflict. Some of the leaders dissent from this mode. 
They see its dangers. But the one-man system has 
such a hold, that once the order is given none dare to 
disobey. This system may have its advantages, as the 
men can plead that they are compelled to follow their 
orders. But it has also its dangers. The man who 
can order a strike can also, if need be, end it, in 
either case without much reference to the voice of the 
workers. All that follows is a change of agent. But 
the power is a cruel one, and dangerous at the same 
time. The slower methods of the English unions are 
more safe, and they are more successful. 

The Home Secretary has had to deal with some 
objections of a section of women sympathisers with 
what they call women’s wrongs, in the matter of fac- 
tory and workshop regulation. The objections are not 
altogether new, though they may be called modern, 
for they have mostly arisen since the idea of woman 
suffrage has taken the field as a political move on the 
part of a section of the wealthier class of women. 
The idea is that women’s labour shall not be inter- 
fered with by law, or, if it be, only on precisely the 
same basis as that of men. It is probable that all 
future regulation will have to be more and more con- 
sidered in this light; but the main complaints now 
made would tell equally against all factory legislation. 
But no one at all acquainted with the history of labour 
and legislation can deny that the advantages have all 
been on the side of women. Any attempt to wreck 
factory legislation on the ground of injury must result 
in failure, not to the women only, but all round. But 
cases are now cropping up which may require to be 
treated tenderly, especially all attempts to interfere 
with home employment. The forces are in this direc- 
tion at present. If women desire to help women, 
the best way is to avert the intended blow at all 
home work, whatever its nature and character. The 
evils of domestic manufacture have been great; the 
advantages of the workshop system are great; but 
there may be cases in which both could coexist with- 
out injury, or at least the change to a purely factory 
system might be rendered less harmful, if prudent 
counsels prevail, For example, as regards laundries, 
the domestic system has its disadvantages, all round. 
But in one of the suburbs of London a member’s house 
was once surrounded by the washers and ironers 
because he was known to have been an advocate of the 
application of the provisions of the Factory Acts to 
laundries. In rapidity of change there is danger. 
This is the one great fault of the newer unionists ; 
they always think that the changes are too slow. 
Formerly everybody thought them too fast. The 
domestic system is doubtless doomed; the factory 
and the workshop, under regulation, will supplant 
it; but the workers who have been used to the 
former system will suffer by the change at first. 





It is reported that three large steel works in the 
west of Scotland closed their gates last week, almost 
before the coal strike had commenced, throwing out 
of work some 15,000 or 16,000 men. Other works are 
also to close if the strike continues. This is one of 
the great harships of a gigantic coal strike, that men 
in other industries suffer. 





The boot and shoe operatives at their conference at 
Leicester decided that the lasters and finishers and 
others engaged on daywork should be paid a minimum 
of 28s. per week for 54 hours’ work. The employers 
do not dissent, providing that probationers be paid at 
lower rates. This is the kernel of the whole question. 
Probationers are the alleged cause of much of the 
sweating that prevails. But upon this point some 
reasonable regulations may be made to satisfy both 
parties. Under the old hand system the crack crafts- 
man could only earn about 20s. to 25s. per week ; it 
was a good week if he earned 30s. 





The annual report of the Amalgamated Railway 
Servants is most favourable as regards members and 
funds. It has 412 branches, and 33,826 members. 
The income for 1893 was 38,628/.; the expenditure 
was 30,584/. The society paid to out-of-work mem- 
bers 5046/. ; superannuation, 3013/. ; orphans, 38031. ; 
sick members, 731/. ; legal assistance, 783/., and trade 
protection benefit, 2086/. The report notes the pass- 
ing of the Railway Servants’ Hours of Labour Bill of 
last session, and its restrictive clauses by the action of 
the House of Lords. It is stated that Mr. Harford, 
the secretary, has consented to become a candidate at 
the next general election. He is an able man, modest 
and unassuming, moderate but firm in counsel, and 
always leaves a good impression upon those with whom 
he has to deal, even in the delicate questions which 
come before railway directors. For this special branch 
of workers he will be a model representative. 





THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society held on June 22, 
1894, Professor W. E. Ayrton, F.R.S., Past-President, in 
the chair, Mr. Larmor was elected a member of the 
society. 

Captain Abney, before —e his ‘‘ Photographs of 
Flames,” demonstrated that a candle flame contains solid 
particles by passing a beam of polarised light through it, 
the track of the beam through the flame being clearly 
seen in one direction, whilst in a direction at right angles 
it was practically invisible. The same thing was also 
shown by passing the light through a turbid liquid. 
Photographs of argand and candle flames with pencils of 
sunlight and electric light passing through were then 
exhibited, showing similar phenomena. Several series of 
photographs of flames of candles and various forms of 
gas burner, taken with diminishing exposures, were then 
shown in order to illustrate the different luminosities at 
different parts of the flame. Those taken with long ex- 
posures showed the bright parts nearly equally white, but 
as the time of exposure diminished, only the most Jumi- 
nous portions were recorded on the plate. From the 
photographs the author concluded that when used with a 
slit as a photometric standard, the argand burner was un- 
suitable, for portions of different luminosity come into 
view when the slit is approached or receded from. The 
ordinary fish-tail burner was better in this respect. 

Questions were asked and remarks made by Professor 
S. P. Thompson, Professor Perry, and Mr. Trotter, in 
reply to which Captain Abney said drop shutters with 
slits from 1 in. to 4 in. wide had been employed, and 
some of the exposures were only a few thousandths of a 
second. The displacement caused when the object was 
not stationary could easily be allowed for when the velo- 
city of the shutter was known. 

Professor O. Henrici read a paper on ‘‘ An Elementary 
Theory of Planimeters.” Considering the generation of 
areas by the motion of straight lines, the author defined 
the sense in which such areas are to be taken. Choosing 
the positive sense of a line O T of variable length as out- 
wards from the centre O about which it turns, and the 

sitive direction of rotation as counterclockwise, the fol- 
owing rule for determining the sense of an area was 

iven. Imagine yourself standing at a point P and 
ooking along the positive sense of OT whilst it passes 
over P, then the area near P will be swept out in a 
positive sense if O T crosses you from _ to left, other- 
wise it will be negative. Applying this rule to closed curves 
of any shape, it was shown that if T goes once round the 
boundary, any area outside the curve was necessarily 
swept over as many times in the negative sense as in the 
positive sense, therefore these areas cancelled, and also 
that the sense of any part of an area depends on the sense 
of its boundary. Passing on to the consideration of areas 
generated by a line (or rod) of fixed length, which moves 
anyhow in a plane and returns to its initial position, 
Professor Henrici showed by taking instantaneous centres 
that the same rule regarding the sense of the areas holds, 
and that the area generated by the rod is equal to the 
difference between the areas of the two closed curves 
traced by its ends. In the particular case where one end of 
the rod moves forwards and backwards along the same 
path, the area swept out by the rod is equal to that of the 
closed curve traversed by the other end. 

This is the theory of Amsler’s planimeter, for the area 
of the curve whose boundary is traversed by the tracer 
is the same as that swept out by the rod carrying the 
tracer when the pole is outside the closed curve. By re- 
solving small motions of the rod in two component parts, 
a translation parallel to itself, and a rotation about the 
point in which the plane of the registering wheel cuts the 
rod, the author showed that the areas swept out by the 
translations were registered by the wheel, whilst the sum 
of those generated during the rotations cancel. Cases 
where the pole is inside the curve were next considered, 
and the constant then to be added to the wheel reading 
determined. 

Instead of registering the translation by a wheel whose 
axis is parallel to the rod, a knife-edged wheel, which 
slides and turns freely on an arm perpendicular to the 
rod, would serve the same purpose. This is the principle 
of Hine and Robertson’s planimeter. In the actual in- 
strument, however, the arm is inclined at about 10 deg. 
to the rod, and is, therefore, inaccurate. In the ‘‘ Hatchet” 
planimeter a bent rod terminates at one end in a tracing 
point, and at the other in a convex knife-edge or ‘‘ keel,” 
whose plane contains the point. The area of the curve 
whose boundary is traversed by the point, is approxi- 
mately equal to twice that of the sector included between 
the initial and final positions of the rod. The approxi- 
mation results from the fact that the area of the curve 
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traced by the keel is not zero. At the meeting the ques- 
tion of reducing the area of the keel curve was discussed 
at some length, the author showing that in the case of a 
curve symmetrical about a line, it was possible to reduce 
this area practically to zero. Even for unsymmetrical 
curves one could obtain a symmetrical one of double the 
area by drawing a line cutting the curve and supposing 
the area turned over about this line. 

Professor Perry inquired if the author’s conclusion was 
that the Hatchet planimeter and the Hine and Robertson 
instrument were inaccurate? Ifso, he was at a loss to 
understand why the latter gave results more nearly correct 
than Amsler’s, 

Mr. Blakesley pointed out that if both arms of a pointed 
planimeter be simultaneously moved over curves, the total 
reading should give the sum of the two areas traced out, 
if taken in the proper senses. 

Mr. A. P. Trotter directed attention to an article by 
the inventor of the “‘ Hatchet,” in the current number of 
ENGINEPRING, 

Dr. Macfarlane Gray said he had examined the proof 
given in ENGINEERING and found no error. He then 
showed how the Amsler planimeter could be explained in 
a simple geometrical manner by drawing radial lines 
through the pole, and intersecting the curve. Moving 
the tracer — these radii added nothing to the area ; 
motion along the arcs was the important component. 

Mr. O. G. Jones and Professor Thompson also took 
part in the discussion. 

Mr. F. W. Hill made a communication on “‘ The Hatchet 
Planimeter.” In this paper the author takes a point 
within the area to be measured, and divides the area into 
elementary triangles with this point as apex. The tracing 
point of the planimeter is then supposed to start from the 
apex and trace out one of the triangles. The inclination 
between the initial and final positions of the hatchet is 
then expressed in terms of the angle at the apex, the 
radius vector, and the length of the planimeter. By 
expanding and ——e the expression, it is shown 
that twice the area between the initial and final position 
of the planimeter, after tracing all the triangles, is repre- 
sented by an infinite series of terms, the first of which is 
the area of the curve, the second is proportional to the 
moment of inertia of the area about the point, the third 
re to its firs) moment about the same point. 

he higher terms are usually small enough to be 
neglected. Starting the tracer at the centroid of the 
area causes the third term to disappear, and the second 
has its minimum value, so that this is the starting point 
recommended. The magnitude of the errors caused by 
neglecting the various terms are discussed in some 
detail. In the author’s opinion the instrument can never 
be strictly accurate, but usually the errors are within the 
limits of observation. 

Professor Henrici did not agree with the statement 
that the instrument was necessarily inaccurate, and 
thought geometry might aid analysis to find the proper 
starting point. For asymmetrical curve he had shown 
that a point existed, starting from which the area traced 
by the hatchet end was zero. 

Dr. Macfarlane Gray thought Professor Henrici’s latter 
argument was vitiated by his figure not being correctly 
drawn ; but this Professor Henrici disputed. 

Mr. O. G. Jones said Professor Henrici’s construction 
was not obvious, for the cusp curves traced by the hatchet 
end depended on the starting point. 

Mr. Yule suggested that by shortening the planimeter 
it might be ag to bring the third and second terms 
of Mr. Hill’s formula into greater prominence, and by 
going round the curve more than once, determine the 
first and second moments. 

A paper on ‘'.A New Integrating Apparatus,” by Mr. 
A. Sharp, B.Sc., was taken asread. The paper describes 
an improved form of harmonic analyser giving the am- 
plitude and epoch of each constituent term, the me- 
chanism of which is an inversion of that described in a 
communication made to the Society on April 13. 
Numerous drawings accompany the paper, showing the 
various parts in detail. The mechanism is aleo shown to 
be applicable for integraphs, and by suitable modification 
may be employed for mechanically integrating differential 
equations of various forms. 

A paper on “‘ Magnetic Shielding by a Hollow Cylinder,” 
by Professor Perry, and another on ‘‘ Clark’s Cells,” by 
Mr. S. Skianer, were postponed. : 

Before adjourning, the chairman announced that in 
future the meetings would be held in the rooms of the 
Chemical Society, Burlington House. 





ON THE CAPACITY AND FORM OF 
BLAST-FURNACES.* 
By Witu1am Hawpon. 


Tux aim, broadly stated, which the designer has in 
view in the construction of a blast-furnace, is general 
efficiency, which means economy, rapid production, and 
freedom from irregularity in working. 

Size of Furnace.—First comes the question of capacity, 
the determination of which to a great extent depends 
upon the nature of the ore which has to be smelted. Re- 
ferring, however, to the Cleveland practice, we have seen 
that, within recent years, the capacity has been increased 
from about 6000 cubic feet to as much as 30,000, and there 
are very few furnaces now in blast which are less than 
20,000. The increase, up to a certain point, has been 
attended with increased economy as wellas larger output, 
and I believe it is the general impression that the largest 
furnace gives the best results—that is to say, that the fuel 
consumed per ton of iron is the smallest in the largest 
furnace, while the output is greater, although not in 
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direct proportion to the increased py. This state- 


ment may be disputed by some, but I am not aware of 
ae attempt to prove the contrary. 

propose shortly to consider somewhat in detail, and 
chiefly from a mechanical point of view, the effects at 
different stages of a blast-furnace which result from variety 
of form, referring also to the action of the materials when 
passing downwards through these stages, in relation to the 
chemical changes which are taking place. 

The Well.—Let us first consider the well or crucible, the 
size of which is an important factor in the design of a fur- 
nace. This is determined by the most effective capacity 
of the melting zone, and the capacity is determined by 
the power of penetration of the blast. It is evident that 
unless the mass of material lying opposite and immedi- 
ately above the tuyeres is open and readily penetrable by 
the blast, the combustion cannot proceed in a regular and 
equally diffused manner, but will be deferred until con- 
tact of air and fuel takes place. This ro Be from 
two opposite canses—either from the well being too large 
in diameter or too small. 

In the first case a pillar may be formed, and is probably 





often formed, of comparatively cold material in the centre 
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of the mass, which the blast cannot properly reach on 
account of its compactness. It is clear that the existence 
of such a pillar must have a most damaging effect upon 
the working of the furnace, inasmuch as it is this part of 
the whole system which requires the greatest intensit 
and concentration of heat. ts the second case, althoug 
in the horizontal plane opposite the tuyeres the whole of 
the fuel may be brought into complete contact with the 
blast, yet the cubical contents at this part would be too 
small to admit of the requisite volume of combustion in 
order to obtain a given output over a given period. A 
portion of the blast would pass through this lower area, 
and in rising above it would have a cooling effect by 
mingling with incombustible material and the gaseous pro- 
ducts of combustion, thus interfering with the diffused but 
at the same time intensified and concentrated heat which is 
so desirable in the immediate neighbourhood of the melting 
zone. 

Melting Zone.—The capacity and form of the melting 
zone appear then to be also dependent upon the power 
we possess of so disposing the materials as to allow of an 
easy penetration of the blast so as to obtain the most ad- 
vantageous diffusion as well as concentration of heat. It 
is probable that the desirability of this concentration of 
heat at the melting stage, which is of so much importance, 
has often been too much overlooked. It is not at all un- 
likely that it accounts in a great measure for the immense 
saving which at once sprung from the introduction of hot- 
blast by Neilson. For cold air blown into a furnace has 
to be expanded, which can only be done by the expendi- 
ture of heat ; but if the air is introduced at a high tempe- 
rature, and already in an expanded state, we not only 
produce a more rapid combustion, but do it with a saving 
of fuel in the furnace. 

It may be noted that, whether the blast is either cold 
or hot, the same number of heat units is developed with 
the same consumption of fuel, just as it is in an ordinary 
fireplace. But, to use a familiar illustration, we know 
that a kettle does not boil readily when the fire is burn- 
ing low—it needs the bellows to blow it up and obtain 
the requisite temperature. In the case of cold blast, 
intensity of combustion does not spread itself over a large 
space, and therefore a smaller well suffices. With blast 
of a high temperature we require a larger area at the 
tuyeres. I have dwelt on this question of cold blast in 





order to emphasise the point which I wish to advance, 





namely, the necessity of the zone of fusion having great 
intensity as well as capacity. 

Having obtained this extended zone of high tempera- 
ture, we have to utilise it, and this can only be done 
efficiently when the materials come down from the upper 
reaches of the furnace in a thoroughly heated and 
thoroughly reduced condition. They should also come 
down in as level and even a manner as possible over the 
entire area—not with one part in a more forward state of 
preparation than another, otherwise the desired efficiency 
of working is lost. 

I have endeavoured to lay before you, and laid much 
stress upon, the importance of the work done at this 
section of the furnace, because all the other stages lead to 
it. Iam the more confirmed in my opinion as to the 
necessity of intense and amply diffused temperature at 
the zone of fusion from the fact that since the introduc- 
tion of blast heated to, say, 1490 deg. Fahr. obtained from 
brick regenerative stoves, experience has proved that fur- 
naces with low boshes work more steadily and more effec- 
tually than with high boshes, 

Boshes.—This leads us to the bosh of the furnace, and 
in looking at the question, one is led first to consider why 
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we want any bosh at all, and what is its function in the 
blast-furnace? In fact, it would be well if we could do 
without it, for it is often a source of great trouble—the 
cause of more than half the evils which the blast-furnace is 
heir to. Still, so far as our knowledge of smelting extends, 
we cannot entirely dispense with it. We want it, first, 
in order to obtain capacity, and, secondly, in order to 
support the material, and prevent too dense a packing 
near the tuyeres at the zone of fusion. As to capacity, 
the furnace must be large enough to contain ore and flux 
sufficient to abstract the heat from the ascending gases 
and get thoroughly reduced. The cubical capacity having 
been determined, the question arises, What is to be the 
height and what the diameter in order to work to the best 
advantage? Capacity alone, without reference to form, 
we know will not suffice—that is to say, large diameter 
with too small a a. or small diameter with too great 
a height, may both be objectionable. In the one case we 
do not get efficient lateral diffusion of the ascending 
gases; they find their course upwards by the readiest 
route, and leave a great part of the charge of ore un- 
affected by their action, and therefore in an imperfect 
state of reduction. In the other case, the height required 
to obtain sufficient capacity would be such as to crush the 
fuel by the weight of the column, and pack the charge so 
tight as to obstruct the penetration of the blast. 

he angle of repose, or of just commencing to move, for 
dry minerals is 45 deg. ; but being at this a in a plastic 
and sticky condition, the angle of the bosh requires of 
necessity to be considerably more steep, from 68 deg. to 
80 deg. being the limit usually selected, and approved by 
experience. 

Having considered the well and its diameter, we have a 
starting-point for the bosh, and we carry up the angle 
until it cuts the line fixed for the maximum diameter of 
the barrel of the furnace ; and it will be observed that 
the wider the well, the lower will the point of intersection 
be, while the narrower the barrel the more will it be again 
lowered. Under such conditions, it is clear that the 
materials will come readily down to the zone of fusion 
with little liability to stick at the bosh; whereas when 
the bosh occupies a larger vertical space of the furnace, 
retiring a long way back, we have the materials at the 
sides too far removed from the ascending current of gas, 
and liable to come down (if they come down at all) in a 
comparatively raw state. I know of two cases which 
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illustrate this last statement. After a few months’ work- 
ing, the furnaces happened to be blown out, and then it 
was discovered that some wooden sleepers, which were 
originally placed in to light up the furnace, in both cases 
hall never been eaneenel, but were, in fact only charred 
on the surface. They were found resting near the top of 
the bosh of the furnace. : 

In another case, a hole was drilled from the outside of 
the furnace to the top of the bosh, and part of the 
charge lying near the walls was abstracted, and this was 
found to be so cold as to be easily handled, although 
the furnace itself was at work. No stronger proof can 
be given than the above that in a wide furnace with a 
high bosh a great part of the ore lying round the sides 
is never submitted to the heating and reducing action 
of the ascending gases at all. It may lie there in the 
same position for months, and if it succeeds in coming 
down at all, it only comes down in a semi-raw state. 

I am strongly of opinion that in the Cleveland district 
there has been too great a tendency to build furnaces of 
large proportions, especially as regards diameter. The 
experience of comparative working seems to show that 
furnaces of smaller diameter have the advantage in regu- 
larity, and to a certain extentineconomy. It is no doubt 
perfectly true that a certain amount of cubical capacity 
is always necessary, to give time for the absorption of 
heat and the proper reduction of the ores, and the larger the 
make which is proposed, the larger probably must be that 
capacity ; and it is this consideration which has led to 
the construction of furnaces of such enormous capacity as 
30,000 cubic feet ; but it is no less certain that by increas- 
ing the diameter to an inordinate extent we run into the 
danger of incomplete reduction of that part of the ore 
which lies laterally out of the reach of the ascending 
current of gases. 

It is difficult to fix upon the most advantageous dia- 
meter of the barrel of the furnace with anything like pre- 
cision, but it appears to me that the smaller diameter and 
the shorter oak meet all the difficulties better than those 
of larger and impracticable dimensions. Here we are 
driven somewhat into a dilemma, because in trying to 
adopt a werkable bosh of comparatively small diameter, 
which will carry out efficiently the functions I have 
already described, we are forced to raise the furnace in 
order to get capacity to a height which involves the risk 
of crushing the fuel and obstructing the blast by the mere 
weight of the column of material. 

In order to obviate this difficulty, it occurred to Mr. 
Howson and myself that if the lower part of the furnace 
were made of comparatively narrow dimensions, the 
upper part might be enlarged in order to get capacity, 
because in the higher region the charge is in a dry and 
porous state, and not subject to that extreme pressure 
which obstructs the percolation and lateral diffusion of 
the gases, and, moreover, it is at this stage where re- 
duction of the ore takes place in an economically working 
furnace ; and further, the greater the area, the greater 
will be the bulk of ore acted on and reduced in a given 
time. 

Having had practical experience of this form of furnace 
under varied experimental conditions for a considerable 
»eriod, we are enabled to ttate that the objects in view 
ane been attained in a very large measure. 

Referring to Fig. 3, the full lines represent a diagram 
of this furnace. The dotted lines represent a diagram of 
a furnace as originally constructed, and which worked 
satisfactorily for 19 years, and is a good type of the larger- 
sized Cleveland furnaces. It has been relined, and was 
replaced by lines of the smaller dimensions. 

Before proceeding further, I would call attention to the 
fact, which Sir Lowthian Bell, Mr. Gruner, and others 
have before pointed out, as to the importance of carrying 
out the reduction of the ores at the upper part of the 
furnace ; and I take the liberty of quoting Mr. Gruner, 
who puts it very concisely, when, in his ‘‘ Studies of 
Blast-!‘urnace Phenomena,” in alluding to large furnaces 
of about 30,000 cubic feet capacity, he points out that ‘‘if 
the work goes on very slowly, is not the CO, arising from 
the reduction of the ores exposed to be converted into CO 
by contact with incandescent carbon, in proportions in- 
creasing as the descent of the charges is slow?” And 
again, ‘‘It is important that the reduction of the ores 
should be effected by CO being transformed into CO,, 
that is, without consumption of solid carbon.” And this 
he calls an ideally perfect working furnace. ‘‘ To realise,” 
he says, ‘this, or at least to come as near to it as possible, 
the reduction must take place in a region of the furnace 
in which the temperature is relatively feeble, otherwise 
the CO, thus generated will constantly re-form CO at the 
expense of solid carbon. The furnace must be suffi- 
ciently capacious to insure that the whole upper region 
should remain at this comparatively low temperature ; 
but at the same time the ascent of the gases must be so 
rapid that it shall remain a very short time in contact 
with the solid carbon.” ‘ 

ne) 


Mr. Gruner then quotes the proportion CO in the 


gases from two furnaces. 


(1) { 0.3 of the total carbon under the form of CO,, 

0.7 ” ” ” ” Co. 
9 § 0.2 ” ” ” ” CO,. 
(2) 10.8 ” ” ” ” CO. 


The caloric given «ff— 
(1) 0.31b, x 8080 + 0.7 lb. x 2473 = 4155 calories. 
(2) 0.2 lb, x 8080 + 0.8 lb. x 2473 = 3594, 





Difference 561  ,, 
** Hence each pound of carbon burned in the (1) furnace 
must be replaced by 1 + 561 _ 1.156 in the (2) furnace 


394 
ual to from 15 to 16 per cent.) by the single fact of a 
eq 


smaller production of COz, or of the more energetic action 





which this CO, has for the solid carbon in the hot region 
of the furnace.” 

That is to say, if the good-working furnace uses 20 cwt. 
of coke, the bad-working furnace would use 23.1 of coke. 

The shoulder or upper bosh sustains the weight of a 
large portion of the materials above it, thereby leaving 
that immediately below this point looser and more open, 
rendering the escape of the gases easy, and the working 
of the furnace more free throughout. In fact, it gives the 
benefit of the free working of a low furnace combined 
with the efticiency of a high one. ; 

The cubical capacity of the larger furnace (Fig. 1) is 
30,000 cubic feet ; that of the smaller furnace (Fig. 2) is 
24,000 cubic feet. 

In laying before you a comparison of the actual work 
done by furnaces built on the lines which we have been dis- 
cussing, the figures have of necessity to be taken at periods 
some years apart, when the furnaces were new or the 
linings new ; and we are not alone in our experience at 
the Newport Iron Works, where these results were ob- 
tained, when we find that nowadays the a of fixed 
carbon (which alone is reckoned for duty) found in the 
coke is very much lower than it was some few years ago ; 
and therefore I give, for the sake of comparison, the 
weight of fixed carbon consumed per ton of pig iron 
in its manufacture, and not the weight of coke. Taken 
over 12 consecutive weeks’ working, the results ob- 
tained in the Howson and Hawdon form of furnace were 
as follows: 








Average Fixed Carbon Calcined Iron- 
sey A - Ay een Make Consumed per stone Used per 
a ee Ton of Iron Ton of Pig Iron 
over Week. Made Made 
12 Weeks. . : 
ewt. ewt. 
2.83 680 16.64 ; 47.2 


In examining these figures, I must point out that our aim 
was to make as much Nos. 1 and 38 iron as possible, in 
which it will be seen we were very successful, the weight 
of iron below this grade being only 16 per cent. of the 
total make. Were we to burden the furnace for 4 
Foundry or Forge qualities, the consumption of coke 
would be probably further reduced by 1 cwt. to 14 cwt. 
per ton. 

Lime (burnt) was used during this trial instead of lime- 
stone, and it is somewhat remarkable that, though several 
times previously this had been tried on our furnaces at 
Newport, the result did not justify a continuance of its 
use; yet with this furnace there was a distinct saving 
of coke, probably over 1 cwt., which must be allowed for 
in the comparison. The results obtained with old lines 
when the furnace was new were as follows: 


Fixed Carbon | Calcined Iron- 





y yerage Make 
Guslitret | somes: on © Consumed per “ane yo per 
Iron made. Week in Of Aron ‘on of Iron 

5 ade. Made. 
cwt. ewt. 

3.02 458 19.5 46.7 


In examining these figures, it will at once be seen 
that the output is much increased, the fuel consumed 
materially decreased, though the weight of ironstone used 
is slightly increased, and what to a Cleveland manufac- 
turer is of immense importance, the grade of iron pro- 
duced is much higher, showing the very regular working 
obtained from the furnace’; and I may,here remark that 
so far as our experience goes this regular working is a 
marked feature in the duty obtained from this construc- 
tion. Calculated in the same manner in the smelting of 
hematite in a furnace on these new lines, the consumption 
of fixed carbon is 15 cwt. per ton of iron made with a 
50 per cent. ore, with a weekly make of 932 tons. I do 
not claim for the upper bosh the whole of the improve- 
ment effected in this furnace. I am of opinion that 
the somewhat large well, the low bosh, and the nar- 
rowing of the part above the bosh, claim a full share 
of it. It must be remembered that the lower bosh can 
only be properly obtained by adopting a barrel of more 
contracted capacity, the contraction being carried out 
in that part of the furnace where the ore has already 
come down ina more or less reduced state, inasmuch as 
the reduction has been amply secured in the upper en- 
larged region of the furnace. 

It was in the course of our original trials that the posi- 
tion of the upper boss was fixed rather too low, the conse- 
quence of which was that the materials packed and 
wedged themselves so as to form a dry scaffold. In was 
therefore found, after due experiments were made, ad- 
visable only to work the furnace filled some 20 ft. to 24 ft. 
above this upper bosh, and the results given below were 
obtained when the furnace was so working, leaving the 
capacity of the working part only 18,100 cubic feet. The 
furnace was further filled occasionally, so that the work- 
ing capacity reached 21,000 cubic feet, and a marked 
saving of fuel was the result. But it could not be worked 
for long filled to this height, as the materials threatened 
to wedge, so that the lower capacity has been maintained. 
Availing ourselves of the experience gained from the first 
experiment, we have raised this upper bosh in our second 
furnace, so that it can now be filled to its full capacity, 
and it is working in a very satisfactory manner. 

We think, then, that here we have a furnace which 
meets in a marked degree the conditions required for the 
successful treatment of ores in the blast-furnace, and 
which in practice gives very satisfactory results. 

_ As regards the shape of the furnace atthe bosh. Refer- 
ring to diagrams Figs. 1 and 2, models were construc 
# in. to the foot, on the same lines as the diagrams here 





illustrated. They were filled with slag of a whitish 
colour, and afterwards charged with mine, limestone, and 
coke, in the order used in ordinary work, and the pieces 
broken to scale to suit the model. As the slag was with- 
drawn at the bottom, the charges were put in at the top, 
and the result was that when the charge had descended 
and filled the well of the furnace, as in Fig. 1, the large 
portion, shown by the shaded part, and marked A, re- 
mained on the bosh of the furnace, showing how very 
slowly this part of the furnace does its work. But 
referring to Fig 2, when the charge had descended to the 
well, the result was as shown by the dotted line inclosing 
the portion marked B, showing the advantage of a lower 
bosh and smaller diameter of furnace. And when we con- 
sider that the materials at this point are in a more or 
less melted condition, and would not rest on the bosh in 
the same way as the dry materials experimented on, we 
at once see that this area of materials at B will be dimi- 
nished, if, indeed, it does not entirely disappear. 

As showing that reduction of the ores is mainly obtained 
within a few feet of the top of the furnace, I had a 24-in. 
diameter wrought-iron tube passed through a hole in the 
charging hopper. This tube had the end plugged with a 
spike, and holes were drilled about 4 in. from the bottom. 

he top end was also plugged up, and asmall tap inserted 
near the top, from which samples of the gas were taken. 
This tube was thrust down into the materials in the 
furnace, and samples of gas taken at different depths. 
The following were the results, as determined by Mr. R. 
Williams at the Newport Laboratory : 


CO:. co, 
Per Cent. Per Cent, 
Gas as escaping from the to 


of the furnace ae 11.0 29.5 

4 ft. into charge 10. 29.5 
. a 8.0 27.0 
 . i. 7.0 32.0 
2. a 7.0 33.0 
| ae s 6.5 31.0 


The results do not represent an average analysis of the 
gases taken over any long period, such as a day’s working, 
but taken over some three-quarters of an hour, merely with 
a view to illustrate the reduction which is taking place at 
this zone of the furnace. They show that the ores are 
mainly reduced within a few feet of the top of the fur- 
nace, probably within 20 ft., and in that part where the 
furnace (Fig. 3) is enlarged to meet this requirement. 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Strathairly, built by Messrs. Russell 
and Co. for Messrs. Burrell and Son, Glasgow, went down 
the Clyde on the 23rd ult. on her official trip, when a speed 
of fully 12 knots was obtained on a double run between 
the Cloch and Cumbrae Light, the steamer having 3000 
tons deadweight on board. The Strathairly is a dupli- 
cate of the Strathtay, lately built by Messrs. Russell and 
Co. for the same owners. Both vessels have a dead- 
weight carrying capacity of 6400 tons. The engines and 
boilers of both these steamers were constructed by Messrs. 
Blackwood and Gordon, Port Glasgow, the dimensions 
of cylinders being 25 in., 42 in., and 69 in. in diameter 
by 48 in. stroke, with boilers carrying a working pressure 
of 170 lb. per square inch, 





The Union Steamship Company’s new steel twin-screw 
steamer Guelph, the fourth of her class, which has been 
built for their service to and from South Africa, was 
launched on June 26 from Messrs. Harland and Wolff’s 
yard at Belfast. The gross tonnage of the Guelph will © 
be about 4830, and she will be propelled by twin screws, 
driven by two sets of triple-expansion engines developing 
an indicated horse-power of about 2200, The Guelph, 
while providing a large carrying capacity for cargo on a 
light draught of water, will have complete accommoda- 
tion for passengers, all of whom will be carried on the 
upper deck. She will be fitted with electric light, refri- 
gerator, and cold chambers for the conveyance of fruit, 
In the Guelph several improvements upon her sister ships, 
the Gaul, Goth, and Greek, have been introduced. 





Messrs. David and William Henderson and Co., Partick, 
launched on the 25th ult. a steel screw cargo steamer 
built for Messrs. A. Mackay and Co., Glasgow. The 
dimensions of the vessel are: Length, 320 ft. ; breadth, 
42 ft.; depth, 27 ft.; with a gross tonnage of about 
3200 tons, and a deadweight capacity of about 4500 tons, 
She will have triple-expansion engines, with cylinders 
234 in., 38 in., and 62 in. in diameter, with a stroke of 
42 in, ; two single.ended boilers, constructed for a work- 
ed pressure of 1601lb. The steamer is named the Saint 

inian. 





The trial trip of the Glenfarg, a steel screw steamer of 
3646 tons, built by the London and Glasgow Engineering 
and Iron Shipbuilding Company, Limited, for Messrs. 
MacGregor, Gow, and Co., of the Glen Line, took place 
on the Clyde on the 20th ult. in beautiful weather. The 
vessel, which is the seventeenth constructed by the com- 
4 for the line, is 360 ft. long, 44 ft. broad, and 27 ft. 

eep, and carries 5600 tons at load draught. She carries 
a number of first and second-class passengers. The en- 
gines are of the triple-expansion type, with cylinders 
29 in., 47 in., and 76 in. in diameter and a stroke of 48 in. 
There are two large boilers fitted with Howden’s forced 
—— and a large auxiliary boiler for the winches, 
windlass, and electric light. On a specified draught the 


ted | speed was 12? knots—nearly a quarter in excess of the 


guarantee, 
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MAXIMUM CONTEMPORARY ECONOMY 
OF THE STEAM ENGINE 


With a Comparison of Its Efficiency with that of Its Ideal 
Representative under Similar External Conditions.* 
By Rosert H. Trerston, Ithaca, N. Y., Member 

of the Society and Past President. 
(Concluded from page 830 of our last volume.) 

Tur Tables appended, containing the results of the 
application of Hirn’s Analysis to this case, and repre- 
senting the first complete analysis yet made of a com- 
mercial machine of this character, have double interest 
in the fact that they exhibit so fully the conditions affect- 
ing the flow of energy through the engine, and its distri- 
bution into useful and wasted work, and at the same 
time are representative of this distribution as affected by 
the best of contemporary designing, and as attaching to 
the most successful instance on record, to date, of thermo- 
oa transformation in commercial or other applica- 
tions 

The analysis is so complete that no difficulty was 
experienced in tracing out the source of the derangement 
of the usual process of analysis, and the Tables exhibit 
the whole course of the received, the distributed, and the 
applied and rejected energies, in each cylinder, and from 
cylinder to cylinder, up to their final discharge into the 
condenser and the air, so far as rejected. 

he main points of interest, in addition to those already 
observed, and connoted with the latter, are the following: 

Steam entered the engine nearly dry, having a quality 
0.9895, dry steam being taken as unity; 5.56 lb. being 
expended per revolution, in addition to the 4.62 lb. 
encaged in the clearance’ space, which latter, however, 
was extraordinarily small, 1.4 per cent. 

The quality of this steam became 87 per cent., nearly, 
at the point of closing of the cut-off valve of the high- 
pressure cylinder, and 93 per cent. at its release from that 
cylinder. The quality of steam entering the intermediate 
cylinder was 0.90, nearly, at the instant of closing the 
cut-off valve, and "this became 85 per cent., nearly, at 
release, and "94 per cent. in the exhaust. At closing, in 
the low-pressure engine, the quality had become 81.1 per 
cent., and 83.3 per cent. at release, and 89.95 per cent. in 
the condenser. 

The engine, as a whole, has 65 per cent. of the efficiency 
of the ideal thermo-dynamic machine. e thermo- 
dynamic efficiency of the machine, as a whole, was 28.94 
per cent., and its actual efficiency 18. 58, all thermal losses 
included. This is a wonderful resu! It, and the designer, 
the builders, and the proprietors of this extraordinary 
engine are entitled to congratulation, not only for such 
great success, but for having thus shown what can be 
done by good designing, good construction, and good 
management, by the most intimate union of scientific and 
practical wisdom and art, toward the perfection of the 
steam engine, in the approximation of the real to the 


Hrrn’s ANALYSIS—DATA AND RESULTS PER 100 REVOLUTIONS. 





Quantities. 
x Steam from boiler entering working cylinder Ib. 
2. 4, in clearance » 
3. ,, at admission ws és 
4. ,, used by calorimeter ta 
5. 4, ‘total a ” 
6. Heat of condensed steam : 
7. Condensed water. . Ib. 
8. Heat given to condensing water : 
9. ,, supplied to engine 
10. Sensible heat atadmission .. 
11. Internal heat at admission .. 
12. Sensible heat at cut-off.. ee 
13. Internal a in. nee 
14. Sensible heat at release.. 
15. Internal oa - ee 
16. Sensible heat, beginning of compression .. 
17. Internal _,, ” ” 
18. Cylinder loss during admission ee 
19. = a expansion 
20. pa 9 exhaust . 
21. compression 
22. Heat discharged, 4 and work “s 
23. Loss* r _ oe 
2. vs Ee a << a ro «“s a oa “| 
25. Quality of steam entering 
26. a at cut-off .. 
‘ ‘a at release 
28. Pe ” at compression 
29. sa a at admission 
30. ia a in exhaust .. 
31. Heat lost, admission 
32. ,, restored, expansion 
33. ,, rejected, exhaust.. 
34.  ,, lost, compression... 
35. ,, utilised, work 
36. ,, lost, radiation 
37. Ratio, radiation to work 
38. ,, cylinder condensation to work 
38. Thermodynamic efficiency 
49. Actual efficiency . 
41. Efficiency compared with ideal 
42. Radiating surface of engine .. 
Special symbols, Ve = volume anna j-meeed — 
g to air pump discharge. A = 


‘é 
* This quantity is the difference between the heat lost by radiation and that received from the jacket. 
that more heat is received than lost. 


Hrren’s ANALYSIS—DATA AND RESULTS PER 100 REVOLUTIONS. 
EXcLUDED) WITH SECOND RECEIVER. 


M 


My 


ure, 


EXCLUDED) WITH First RECEIVER. 
| Symbols. | 


Mo 


Hich-PRESSURE CYLINDER (JACKET STEAM 











Formule. } — 
| hiapiaaealaianaen 
| ee ee | 504 5 
| 300 Ve + Ce Xe ) ee | 18.158 
100 (Ve + Vo + v9) } 
| 
aa « a 522.658 
M ag | 
| S (qk + 4! Guat saaseteealsi 573,505 
| M(azr +4 598,800 
My = ee 5,819 
| 100.Ve + Vo p, 14,270 
Vo 
(M : Mo) ¢ ee 167,400 
pi0e == "2 py 356,900 
(M + M,). ee un 128,700 
Ve + V, 
100 — mal p, 411,300 
| Mo q; ‘ oe 27 
| 0 Ve + v; 4,527 
| 100°" p,.. 15,700 
| Q+Ho+ Hy - H, —H,’/—AWa.. + 62,629 
H, + Hy’ — 8, —H,’- a We — 46,990 
| H, + H,’—H,—H, -~K-—K’-A We — 27,862 
H, + H, — Ho — Hy’ — A Wa — 1,064 
K+K’+AW .. ° «-| —609,961 
| Q-B ps aa ¥ --| — 11,161 
| Qe + Es - + Qe + Qu .. — 11,161 
| Per calorimeter . per cent. 98.95 
100 e Vs ’ 86.77 
(M+ My) vt rou 
roo Ye + Ve ; » | 983 
| oo My) ve 
| 100 Ye + V - 
| ov 
| Per calorimeter - 
| (K+ K’ 0») oe : 
| (i ae 15 5 ’ 96.8 
| Qe + Q : 10.46 
Qo +Q.. ss | — 7.86 
| Qe +Q 54 4.65 
QazQ.. ” 18 
=. +Q.. a 6.087 
778 
Radiation + Q .. ° * .367 
R- >w. és ee ae ‘ 0603 
aw ia a 1.72 
(- ts a) +a +6 t) oe per cent. 8.96 
: we ea 6.087 
E, : fy i ‘a 68.0 


To be measured 


Subscript & applies to exhaust, i to injection, k to discharge, 
Correct for steam used by calorimeter, when necessary. 


The negative sign shows 


INTERMEDIATE CYLINDER (JACKET STEAM 





( Quantities. 
| 


Symbols. 


ideal. 
APPENDIX A. 
Dimensions, Logs, Dara, AND RESULTS OF TRIAL OF THE 
MILWAUKEE PuMmPING ENGINE, 
Dimension of Boilers. 
Length ae oe 18 ft. 
Diameter we 66 in. 
Grate .. 5 ft. long, 5 ft. 
4 in. wide 


Grate surface - 

Tubes in each boiler as 

Area of tubes in each boiler 
Water-heating surface... 

Ratio of heating to _ surface 
Height of chimney.. 

Area 

Total grate surface of the four oilers’ 
Total heating surface 


26.65 sq. ft. 
55 ; diameter 4 in. 

° 4.68 sq. ft. 
1216 ,, 

35 
125 ft. 

12.566 sq. ft. 
106.6 
74864. 0 


Bottom of gauge asin to bottom of boiler 


shell 3 ft. 14 in. 


Boiler Test. 


Duration of test .. ee ee 
Barometer, inches of mercury eo 
Atmospheric pressure. 

Steam gauge, corrected (at engine) 


24 hours 


oe 29.54 
.. 14.5 Ib. p. gq. in. 
‘ 121.6 


Draught gauge, inches of water 0.4025 
Absolute steam pressure. . 136.1 Ib. 
External air, temperature «e 25.71 deg. F. 
Boiler-room, + fe 60 4, 
Flue { Thermometer in top 406.02 ,, 
| Pyrometer in centre 403.02 _,, 
Feed water .. ° ae FF ws 
Steam.. oa a ua 350.6 ,, 
Fuel. 
Total coal consumed ee 18,234 Ib. 
Moisture in coal i 5.25 per cent. 
Dry coal consumed 17,277 
Total ash, dry 255 Ib 
»» per cent. of dry coal .. 147 
Moisture and ash, td cent. of wet coal 6.65 
Total combustible . ue 17.022 Ib. 
Fuel: ne ae. 
Actual oe 759.75 Ib. 
Dry coal 719.84 ,, 
Combustible.. 709.25 ,, 
—" coal ” square foot of grate ye | ee 
” ” 6.76 ,, 
Combustible” ee 29 9 6.65 ,, 





* Presented at the New York meeting (December, 
1893) of the American Society of Mechanical Engineers, 
and forming part of vol. xv. of the Transactions. 

+ The computations of which the data and results are 
tea —s = made for the writer, in this instance, 

essrs. S. H. Barraclough (B.E., Univ. Sydney, 


N S.W.) and L. S$. Marks (B.Sc., Mason College and 
London University, Great Britain), graduate students 
engaged in two years’ advanced work and research, pre- 
Bree to taking the higher degree in engineering in 


Formula. 








bley College, Cornell University. 








* Same explanation as for high pressure cylinder. 





1. Steam entering cylinder «e oe Pe Re Ib. M 4a 504.5 
2. »» in clearance “ ad ~ a ny = Me 100 (Ve + Vo) = % £2.33 
3. pe pve ne by calorimeter 90 | 
4. 1, tota ud ‘aa - ws aa » | M+Mpo ee ws 526.83 
5. Heat of condensed steam “ ag ap a a sal K’ Magy “2 ai ee a at 
6. ,, rejected G wa aa | 549 380 
7. 4, given to condensing water K G(qk-qi) . 
8. ,, supplied to engine Q M (xr + q) ie 573,505 
9. Sensible heat at admission Hy Mo 9 ac ? 5,534 
Ve + Vi 
0. Internal i “4 ee E es oe Hy" 100—* ” Po. 18,780 
1. Sensible heat at cut-off.. 6. ww ceca | H, (M + Mo) 125,600 
| 100 Ye + V2 p 
2. Internal __,, = H,’ moe Py 381,400 
[ 
13. Sensible heat at release Hi. (M + Mo) ge 95,300 
Ve + V. 
14. Internal __,, » ae, H,’ 100° +": p, 434,100 
15. Sensible heat, beginning of compression .. H, Mo 43 A - “a “A 4,201 
Va.% Vi 
16. Internal, ze * H,' | 100 + %p,. . . | 18,420 
17. Cylinder loss during admission Qa Q + Ho : Hy" —H, — H’—AWa .. 67,439 
18. Po ‘a expansion Qs H, + Hy’ — 2—F . = b o< —35,755 
19. pts - exhaust . Qe H,+H,'— u — H,’—K-K’— AW- —41,465 
20. compression Qa H, + Hs’ — Hy — Hi’ - —AWa --| — 1,880 
21. Heat discharged, and work B K gi K’+AW. | 584,666 
23. Loss* D Q-—B | —11,161 
i D’ Qa + Qb + Qe + Qa | —11,161 
24, Quality of steam entering 7. - or 2 per enleuiuacter.. pee cont! =: 
25. at cut-off .. a eee, sap 100_Ve Vi _ 5 
” ” zr. (M+ M, ry ” 85.4 
26. ” » at release > ro Ye +Ve pes 93.2 
’ My 0, i 
4 3 
27. pe »» at compression 100 Ve + Va a - 
, (M + M,) v, 
28. ” 1» at admission i ‘ Lo per calorimeter . ” 
29. a » imexhaust .. x ( K + K’ —45) = a 94.0 
M— Mx - 
30. Heat lost, admission . a @.+-@ .. » 11.75 
31. ,, restored, expansion | b Qo + Q os 6.93 
32. ,, rejected, exhaust .. | € Qe + Q + —7.93 
33. 4, pee compression .. d Qu +Q aS 0.24 
34. ” utilised, work 3 w _W + Q om ws i iat 6.155 
778 ; 
35. lost, radiation ' R Radiation - 
36. Ratio, radiation to work . F =? < _ - ie * oe descay “Ooes 
37. ,, cylinder condensation to work , ee ee pe 1.795 
38. Thermodynamic efficiency ; ; E (— _ t, 95 (doo i 9 per cent. ! 8.99 
39. Actual efficiency. ; E ” 6.155 
40. Efficiency compared with ideal - E’ zn + z - 68.55 
41. Radiating surface of engine “e 8 To ¢. measured . 
Special symbols, Ve = eta Ts = measured jcmpeentane, Subscript 5 applies to exhaust, ito injection, k to discharge, 
g to air pump discharge. A = Correct for steam used by calorimeter, when necessary. 


Radiation assumed equal for all three cylinders, and h iv jac 
assumed equal in high and intermediate pressure cylinders, q y and heat received from jackets 


30 


ENGINEERING. 


[JuLy 6, 1894. 








Hrrn’s ANALYSIS—DATA AND Resutts PER 100 RevotuTions—Low PRESSURE CYLINDER 
(Jacner Srzam Excuvpep). 


Quantities. 


‘ Steam entering working eed ste eis oe - 
» in clearance an : = e os sis o 
», used by calorimeter ; 

tal 


Heat. of condensed steam aa a as es 

Condensed water. . - - sis Pe Mi Ib. 

Heat — to condensing water = os a = 
», supplied to engine 

. Sensible heat at admission 


OMe to 


10. Internal o. m= - 
- Sensible heat at cut-off.. es a . . ee oe| 


_ 
_ 


12. Internal ” ” 
13. Sensible heat at iain 


14. Internal ” ” oe es Ss 

15. Sensible heat, ‘heme of compression .. 

16. Internal » o” » 

17. Cylinder loss during admission 

18. wa a expansion 

19. * » exhaust.. 

20. compression 

21. Heat discharged, and work | 

22. Lose* oe 5, | 

3. » oa 
| 

24. Quality of steam entering .. ‘* oe oe 

25. = » atout-off .. oe a os ee 

26. ¥ » Qatrelease .. = as = oe ae 

27. ‘ »» at compression 

28. a »» at admission 

29. o » inexhaust .. ce vA 

80. Heat lost, admission 

31. ,, restored, expansion 

$2. ,, rejected, exhaust .. 

33. ,, lost, compression .. 

84. ,, utilised, work 

35. ,, lost, radiation 

86. Ratio, radiation to work : 

37. 4, cylinder condensation to work 


88. Thermodynamic efficiency 

89. Actual efficiency . 

40. Efficiency compared with ideal 
41. Radiating surface of engine .. 




















Symbols. Formule. | — 
M | wee 504.5 
Mc | 100(Ve +Va)+ 00 +e ew) 9.61 
MiM) | Ca ie 514.11 
er | Mis cru, ° Shin eta Mes 38,920 
G | ro ee 8,184 
K G (qk - Qi Ar ne a > 474,500 
Q M(zr-+q) .. ww we ee, ~—(49,880 
Ho Mo Y o. oe ee oe =e 1,746 
e +Vo 
Hy’ 100 —— Py «- ee ve Bi 8,590 
H, (M +* My) q oa Js a .-| 98,450 
Hy 100 7 Py. ae +s + | 858,600 
H, (M t Mi) 4. sc we eae Cael! RO 
Ve + Ve | 
H,’ 100 : EPs. ee oe oe 399,800 
Hy Meds 65 os a5) RES 
Ve +V; | 
Hy’ 02 ase 8,594 
Qa Q+H, a: a, - - H, - H)’- \s Wa | 11,307 
Qo H, + Hy’ - ~H,’- AW. 464 
Qe H.+H,’ rn 2 OB,! -K- kK’ — ~AWe | —116,818.2 
Qa H, + Ht’ — H, -—H,’-AW. —6,902.8 
B K+K’+AW .. * a 561,330 
D Q- ° oe ae ..| —11,950 
D’ GeO) + Qs+Qs .. «. «| —1050 
a? 
P ] per ~~ +. percent. 
Ve 
2 ee : 81.15 
rm ote : . 
we, |100 Vets 7 f 83.33 
| (M + M,) v, 
. [ro etYe - 
| 
Ea) per eine aa os 
| /K+K — 
as | (g- ue %)* ee . 89.95 
a | Zsa ° a . ” 2.056 
b | Qo + = > as is 084 
e mse ee .. . ” — 21.22 
d |} Qa+Q.. a as i — 1,266 
w hol +Q.. oe a ” 8.7 
R | Radiation +Q.. os = .40 
“ ied oe *» oo ee me .046 
a a oe oo ¥ -236 
E | (_ _ ta) + ‘(460 +t) .. percent. 10.98 
cS 1AWeO; 2. ss 8.70 
E’ LTE .. + oo ” 79.18 
8 | To be measured oe ” 








Special symbols, Ve = volume clearance, t=measured temperature. Subscript 5 applies to exhaust, i to injection, k to discharge, 


. 1 
( discharge. A = 
g to air pump discharge a7 


Correct for steam used by calorimeter, when necessary. 


* Same explanation as for high-pressure cylinder. 


Calorimeter. 


Temperature of steam in calorimeter .. 
Back pressure in calorimeter, om of 


. 284.6 deg. Fahr. 


mercury .. ee ee oe 1.9 
Quality of steam .. oe os bs 98.95 
Per cent. of entrained water oe - 1,05 
Number of minutes calorimeter was open 
Steam used in calorimeter . ; <= 208.5 Ib. 


Feed Water. 
Total weight of water used ° 
Excess of water in boiler at end of run- 
Total evaporated dry steam 
Factor of evaporation. (Equivalent value of 
1 lb, wet steam to 1 Ib. dry steam from and 


162,864 Ib, 
131 Ib. 
161,023.2 Ib. 


at 212 deg. Fahr.) 1.154 
Total equivalent evaporation “from and at 

212 deg. Fahr. .. oe 187,794 Ib. 

Feed " ater per Sine. 
Actual amount used eo 5 ie 6780.5 Ib. 
Evaporated dry steam. 6709.4 ., 
Equivalent evaporated from and at 212 deg... 7710 Ib. 
Evaporation per Pound of Coal. 
Apparent, feed water 97 deg., steam 121.4* . 8.906 1b. 
Actual, to dry steamt . ; 881 ,, 
Equiy alent from and at 212 deg. mS 10.27 ,, 
Evaporation per Pound of Dry Coat. 

Apparent, feed water 97 deg., steam 121.4* . > Ib. 
Equivalent from and at 212 deg. . DTS: os 
Evaporation per Pound of eae 
Apparent, feed water 97 deg., steam 121.4* .. 9.56 Ib. 
Equivalent from and at 212 deg. A -« BBs 
Evaporation per Hour per Square Foot of Grate. 
Actual, uncorrected for moisture se ki 63.6 Ib. 
Equivalent from and at 212 deg. os Pe 78.2 4 
Per Square Foot of Water-Heating Surface. 
Actual, uncorrected for moisture : = 1.505 Ib. 
Equivalent from and at 212 deg. s as L738 ws 
Per Square Foot of Least Draught Area, 

Actual, uncorrected for moisture 3 o 373 Ib. 
Equivalent from and at 212 deg. os Ps 429 ,, 


Horse- Power. 


On basis 30 Ib. from 100 deme Fahr. to 70 Ib. 

pressure .. ee ° 223.5 
Builder's rating .. os 400 
Ratio of boiler horee- -power to capacity, «. 55.7 per cent. 

Efficiency of Boiter. 

(A) Heat generating per hour on basis of 

14,500 B. T.U. each pound of combustible 10,285,125 
(B) Heat absorbed by steam per hour.. . 7,554,833 B. T.U, 
Efficiency of boiler (A) + (B) aa <<‘ 73.45 per cent. 





* Uncorrected for calorimeter, t Corrected for calorimeter. 


TRIPLE-EXPANSION PumPina ENGINE. 
Dimensions. 


Length of stroke of each piston ea Be 60 in. 
Diameter of high-pressure cylinder .. 28 ,, 
<_< intermediate-pressure cy linder .. 48 ,, 
i: low-pressure cylinder... re 74 4 
ss piston-rod in each Ligue oe 455 
Number of piston-rods as ie 6 
Clearance high-pressure cylinder .. a 1.4 per cent. 
* intermediate-pressure cylinder 1.5 a 
low-pressure cylinder .. os 0.7 ne 
Volume of first receiver .. : 101.3 cub. ft. 
second receiver ° «. 161 +s 
Number of reheater pipes, first receiver a 57 
», second receiver .. 35 
Diameter of reheater pipes ‘ ee 2 in. 
Number of single-acting water plungers 3 
Diameter of each .. . oo 32 in, 
aa single- acting air pump a Dis 
ae s plunger feed pump | 
‘ & air - compressing 
pump ‘ Os, 
Diameter of double- -acting circulating pump, 74 
Stroke of all pump plungers.. 60 ,, 
Distance from centre of pressure gauge to 
centre of pump chamber 19.8 ft. 
Distance from bottom of well to centre of 
pump chamber .. ° ve °° oe 20 ,, 


Area of Piston. 
Bottom. 


Top. 
Area of piston, high pressure 615.745 sq. in. 590.621 sq. in, 


as intermediate 
pressure ° ae 1809.562 ,,  1784.429 ,, 
Area of piston, low pressure 4300.85 ,, 4275.72 ,. 


be each pump plunger 804.2496 sq. in. 5.5858q. ft. 
Total volume delivered per revolution by 
27.9258 cub. ft. 


one plunger 
Total volume delivered er revolution by 

626.688 gals, 
5229.291 Ib, 


three plungers .. 
Total weight delivered | “per rev olution by 
three plungers 
Engine Tests— Results and Data. 
Duration of test .. as as ss ee 
Average Temperatures. 
Water at pump well oe 


24 hours 


- deg. Fahr. 


Feed water to boiler fe “A sf ‘a = 
Discharge from air pump a Se a 
Calorimeter (1.9 in. back Pressure) i «a 
Engine-room es oo: RP os 
External air. os - «o ale 


Average Pressures. 


Barometer 29.54 in. 
=. * ie os 14.5 Ib, 

Gauge at throttle .. s 121.45 ,, 

Absolute pressure atengine .. 135.94 ,, 


il itn ee te 13,84 ,, 





32.43 Ib. 


First receiver gauge oe ee 
econd ae 


High- pressure ’ jacket = 








Low pressure by gauge .. Hs a a 6.47 ,, 
Suction head by float es - . 10.77 tt. 
Revolutions. 
Total number ee Cy ea ie Pos 29,262 
Perhour.. ee a ie i %. 1218.8 
Per minute .. ~ as ia ay a 20.314 
Quality of steam me we a . 98.95 per cent. 
Moisture in steam . a « 1.05 9 
Feed Ww ater and ‘Dr y Seis. 
Total feed water to boiler ae 162, + Ib. 
Excess in boilers at end of run .. ae 1311 
Steam used by calorimeter (114 min. a i 208.5 Bb. 
Total wet steam to engine os ee oe 162,524.5 
ee hg ae ny -»  160,818.1 
Wet steam to engine per hour .. xe ee 6771.8 
Dry - a wip a ak 6700.7 
Heat in 1 lb. wet steam above 105.4 deg. Fahr. 1,106.26 B.T.U. 
»» supplied engine per hour . ae .. 7,493,444 ,, 
: minute ee oo 394,800.77 
Total wet steam used in jackets & a 15,054 
Wet steam used in jackets per hour .. ee 627.3 
Per cent. of total steam used by jackets’... 9.25 
Indwated Horse-Power. 
: : oe 7.54 
High-pressure cylider .. .. { bw A oa oe 
175.39 
: Top 88.84 
Intermediate ne a Botton 80.78 
169.62 
Top 116.23 
ial i an Bottom .. 1123 
228.86 
Total . ae on 573.87 


APPENDIX B. 
CoMPUTATION OF RADIATION LOSsES AND HEAT REJECTED FROM 
EACH CYLINDER PER 100 REVOLUTIONS. 
British Thermal 

nits. 

Total heat admitted to high-pressure cylinder 598,800 
Total heat used in all jackets, assuming one- 
third weight of — steam to be used in 


each jacket .. ee as Ke 40,870 
Total heat used.. aa 639,670 

Heat rejected from low- nee ‘eylinder ~ 513,420 
Total work done. we 119,652 
» radiation logs.. om we xs ne 6,598 
639,670 


Radiation loss from each cylinder assumed to 
be equal in all cylinders... ae as a 2,199 
Heat rejected from high-pressure cylinder = heat entering + 
heat supplied by jacket — radiation loss — work done 
= 598,800 + 13,360 — 2199 — 36,456 
= 573,505 British thermal units. 


Heat rejected from intermediate-pressure cylinder=heat re- 
jected from high-pressure cylinder + heat supplied by jacket 
— radiation loss — work done 

= 573,505 + 18,360 — 2199 — $5,286 
= 649,380 British thermal units, 

Heat rejected from low-pressure cylinder = heat rejected from 
intermediate-prersure cylinder + heat supplied by jacket - 
radiation loss — work done 
549,380 + 14,150 — 2200 — 47,910 
513,420 British thermal units. 

K + K’ (see low-pressure analysis). 


“ua 





Work:NGSTOcK ON THE Mapras RAILWAy.—Theamount 
expended by the Madras Railway Company for working 
stock to the close of June, 1893, was 1,367,909. A further 
expenditure of 18,4637. was made in the second half of 
last year, so that the aggregate outlay of capital made 
under this head to December 31 last year was 1,386,3721. 
The 18,463. expended. in the second half of last year was 
made up as follows: Engines and tenders, 17,381/. ; car- 
riages, 67. ; and trucks, 10151. 





AUSTRALASIAN GOLD.—The output of gold in the seven 
Australasian colonies last year was 1,876,562 oz., as com- 
pared with 1,796,130 oz. in 1892, 1, €51, 151 oz. in 1891, 
1,599,350 oz. in 1890, and 1 4,739,750 oz. in 1889. Gold is 
found in each of the seven ‘colonies, but Victoria headed 
the list last year in respect of the importance of her pro- 
duction. Queensland ranked second; New Zealand, 
third; New South Wales, fourth ; Western Australia, 
fifth ; South Australia, sixth; and Tasmania, seventh. 





CoaL IN France.—The consumption of coal in France 
last year is estimated at 34,875,026 tons, as compared 
with 36,551,611 tons in 1892. These totals were arrived 
at as follows: 1893—Productions and imports, 35,775,381 
tons ; exports, 900,355 tons; balance, re resenting home 
consumption, 34, 875, 026 tons. 1892— Production and 
imports, 37,447, 199 tons ; exports, 895,581 tons ; balance, 
representing home consumption, 36, 551, 611 tons. The 
quantity of coal mined last year in France was 25,738,073 
tons, as compared with 26,178,701 tons in 1892. 


GrimssBy Docxs.—The ‘Manchester, Sheffield, and Lin- 
colnshire Railway Company announces a new schedule of 
charges at its Grimsby docks. The schedule will come 
into operation on August 1, The effect of the revision will 
be to increase the cost to vessels entering and landing 
fish at mets yer 4 by some 50 to 60 4 cent. on the present 
charges—in other words, the out on a steam trawler 
for dock dues and wharfages will 4 carried from 15/. per 
annum to 25/. per annum. The rates by in the past 
have been found unremunerative by the railway company, 
hence the revision which is just about to come into force, 
The new dock charges at Grimsby will, oe be still 
appreciably below similar charges at Hul 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECO 


ComPiteD By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specijication is 
not il'ustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators aregiven in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the accsptance of a complete specification, 
give notice at the Patent Office ef opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL IMPLEMENTS AND 
APPLIANCES. 


11,963. T. Cooper, Great Ryburgh, Norfolk. Ma- 
chinery for Cultivating Land. [3 figs.) June 17, 1893. 
—This invention relates to steam diggers or cultivators, the 
objects being to decrease the weight, to obtain a stronger sup- 
port for the digger shaft, and a larger diameter of the road wheel. 
The axle B of the main road wheels C, C! is fixed beneath the 
boiler in front of the firebox D, so as to be incapable of rotation. 
The road wheels C, C', which are of large diameter, and are loose on 
their axle, are driven direct from the countershaft E by pinions e 
engaging with rings of teeth e' on the road wheels. This counter- 
shaft, in order to enable it thus to drive the road wheels without 
any intermediate train of gearing, is situated within a tube which 
passes transversely through the boiler, and is mounted in bracket 
bearings secured to the sides of the boiler. The countershaft 
carries on one side of the engine driving wheels G, of different 
diameters, which afford means of adjusting the rate of travel of 
the engine to suit the soil under cultivation, a pinion keyed on the 


a 
| 











crankshaft F being provided to drive whichever of the wheels G is 
selected for use. The crankshaft F, which is provided with a 
three-throw crank actuated by a triple-expansion engine, has on 
its other end a pinion H driven only in one direction. This 
pinion H engages with an intermediate wheel turning loosely on 
the outside of the bracket bearing which supports the counter- 
shaft E, and engaging with another intermediate wheel J, which 
communicates rotation to the digger shaft K by its pinion /. The 
wheel J is carried on a stud axle fixed to a plate bolted to the side 
of the firebox D. The firebox also carries the wing plates /, which, 
with the plates J! attached to the ends of the main axle outside 
the road wheels, and with the transverse girder plate /?, constitute 
the rigid frame L which carries the bearings of the digger shaft 
K, and supports the foot-plate for the driver in charge of the 
engine. The digger shaft K has detachable ends to facilitate the 
passage of the engine along roads and through gates. The shaft 
has six cranks, each of which carries a fork. (Accepted May 16, 
1894). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


1 T. E. Barralet, London. Gas Valve. [5 Figs.] 
June 23, 1893.—This invention relates to water-heating apparatus, 
and consists of means for au tically opening and shutting off 
the supply of gas to the apparatus by utilising the pressure or 
flow of the water in its passage to or from it, and also to means 
for independently governing the gas supply. @ is the water supply 
passage ; b is the casing ; c is a pipe leading to the gas valve and in- 
closing the gas valve spindle r ; d is a tube closed at the top which 
incloses the upper part of c, and in conjunction with which and 
the water in the chamber m in the casing b makes a seal to pre- 
vent the escape of gas from the upper end of ¢; ¢ isa ‘‘ water 
valve” operating in the water inlet passage a, and f a spindle 
carrying the water valve e; 7 is a transverse bar which firmly 
connects the water valve spindle f to the gas valve spindle 7, so 
that the movement imparted to the water valve ¢ is simultaneously 








valve s. The spout 0 communicates by means of the opening x 
with the water inlet passage a, and also by means of the separate 
opening y with the chamber m in the casing b, which operates the 
tube d so that the level of the water in the spout o is communi- 
cated to the chamber m and makes a gas seal without at the same 
time any water passing over the top of the pipec, On water being 
admitted into the passage a, before it can pass through the open- 
ing 2 tothe spout o and thence into the geyser, the pressure is 
first exerted upon the underside of the water valve e, which is thus 
forced up to a point so as to allow the water to flow through the 
passage % and spout 0, By so doing the valve spindle f and cross- 


























bar g raise the gas spindle 7, and with it the tubed, and conse- 
quently the gas valve s is lifted off its seating and gas is per- 
mitted to flow through the supply pipe z to the point of ignition, 
any escape of gas through the pipe ¢ being prevented by the water 
seal produced between and around d and the upper partofc. If 
now the water supply is turned off, the water valve eis free to 
drop down, consequently the gas valve s, spindle r, and valve e, 
and connections all drop down together, and thus the gas valve s 
drops down on to its seating and the gas supply is automatically 
cut off. (Accepted May 16, 1894). 


LIFTING AND HAULING APPLIANCES. 


12,616. J. T. Selby, Snaresbrook, Essex. Clench- 
blocks or “Stoppers” for Ropes, &c. (4 Figs.) June 27, 
1893.—This invention relates to means for holding and releasing 
ropes, &c. <A foundation-plate a is provided, having at one end 
two upstanding bearings 6, in which is mounted a cross-pin d, 
carrying an edge-cam block arranged so that the lower edge of 
the cam e bears upon the rope f passed through a space left be- 
tween the edge of the cam and that part of the plate between 
the two side bearings. The cam is so placed that the larger radius 
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of the curved edge takes effect when the cam is pressed down to 
clench upon the rope, the grip of thecam becoming tighter when 
once the frictional action takes effect, but if slack has to be taken 
in, the rearward pull upon the rope takes off the grip immediately. 
The side bearings of the plate have a strap bolted on them, 
through a threaded hole in which passes a set screw, 80 that the 
initiatory clench upon the rope can be positively effected by the 
foot of the screw pressing down upon the top of the edge cam. 
(Accepted May 16, 1894). 

12,854. C. C. Walker, Newport, Salop. (F. Weck, 
Melbourne, Australia.) Crabs or Winches. [7 Figs.) June 
30, 1893.—This invention relates to crabs or winches, &c. Two 
barrels b, b! are used instead of one, and are placed parallel, each 
being grooved circumferentially, and so adjusted longitudinally 
that the rope d passes from one to the other into consecutive 





grooves, which prevent it from travelling lengthwise. When a 
pair of barrels is fixed to a ship’s winoh in place of the two 
capstan-head shaped ones, a clutch is provided, by means of 
which the pulling can be changed from single to double purchase, 
and vice versa, without letting go of the rope or even slacking it. 
(Accepted May 16, 1894). 


MINING, METALLURGY, AND METAL 
WORKING. 


9657. W. Pilkington, C. T. Bishop, A. Browns- 
word, and A. Pilkington, Aston, Warwick. Tube, 





imparted to the gas valve spindle 7, and consequently to the gas 


&c,, Rolling Machines. [4 Figs.] May 15, 1893,—This in- 


vention relates to the construction and arrang nt of hin 

and mills for rolling metal tubes, the object being to reduce the 
diameter and draw down the tubes while in a cold state and 
without requiring that the metal shall be annealed after cach 
operation. Three rollers A, A!, A? are mounted within side frames 
B, B', their spindles a, a1, a2 being arranged within the frames, at 
an angle one with the other, instead of running in parallel lines. 
The rollers are made in the form of bulbs. The tube to be 
drawn down and operated upon is placed through the end of the 
housings B, B! and passed through the rolls in the direction of 
their length, so that the tube enters through one frame B! of the 
machine, and passes out through the opposite one B. As it 
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enters it is first o—_ by the three inclined rollers at their 
most open part, and it is then drawn through by the revo- 
lution of the rolls, a gradually reducing area being pre- 
sented for the passage of the tube. This reduction of opening is 
caused by the position and mounting of the spindles, which also 
compels the rod or tube to be drawn through in a spiral manner, 
the bulb of the rolls acting meantime upon the surface of the 
metal to draw it out, or gradually reduce its thickness during the 
passage through the machine, To prevent excessive shock or 
damage to gearing during working, yielding bearings C, C! are 
provided, which are held in position by adjustable springs D, D!, 
top plates E, E', and keep bolts F, F'. (Accepted May 16, 1894). 


RAILWAYS AND TRAMWAYS. 


9386. W. H. and J. T. Starkey, Moncton, West- 
moreland, New Brunswick, Canada. Car Coupling. 
{9 Figs.] May 10, 1893.—This invention relates to a car coupling. 
The shank B and head of each drawhead are made up of three 
horizontal sections which are riveted together with a space 
between each to make the drawhead light. The head is not 
integral with the shank, but is hinged to it by a steel pin C to 
enable the cars to travel round sharp curves. Within a groove in 
the head is a trip-plate which consists of a piece of metal] having a 





slanting base e and resting on the inclined bottom of the groove. 
The inclination of the groove towards the mouth of the coupling 
causes the trip-plate to slide forwardly beneath the point of the 
coupling-pin when elevated, this pin passing through vertical 
apertures registering with similar holes in the adjacent drawhead. 
The entrance of a portion of an opposing drawhead pushes the 
trip-plate backward and allows the coupling-pin to fall and couple 
the cars. (Accepted May 16, 1894). 

11,825. P. R. J. Willis, London. (S.C. Sams and L. D. 
Sweet, Aspen, Pitscin, Colorado, ag Car Coupling. 
(7 Figs.) June 15, 1893.—This invention relates to a car coupling, 
the object being to provide means by which the link is kept in a 
raised position ready to enter an adjacent drawhead. The base 
of the entrance to the drawhead A inclines rearwardly. The 


Fig.1. 























coupling-pin C, which passes vertically through the drawhead, 
has lateral ribs d projecting from it which rest upon the link B 
when in place, and hold it firmly against the inclined base of the 
ing the forward end of the link to be elevated, 








pening, thus 
(4ccepted May 16, 1894.) 
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STEAM ENGINES, i ~ apie EVAPORATORS, 
Cc. 


11,984, M. H. Robinson, M., H., P., R. Sankey, and 
Ww. H. Wilson, Thames Ditton, Surrey. Valves and 
Metallic Packing in Single-Acting Engines. [2 Figs.] 
June 17, 1893.—This invention relates to packing for pistons 
and piston-rods in single-acting engines, in which the fluid 
pressure is sometimes equal on the two sides of the packing, 
and at other times differs, but so that the greater pressure is 
always on the sameside. The lower side of the piston rings B are 
ey against the lower side of the fixed portion of the piston 

y the downward pressure of the spring-plate C, this plate being 
secured to the body of the piston by bolts D, and so formed and 
fixed that it exerts a constant pressure upon the upper side of the 
rings, so that as the latter wear thinner the plate follows up the 
wear and prevents end play. E are the rings springing inward, 
F thespring plate, held down by studs and nuts to the body of the 
gland-box, which is slightly shallower than the rings, and conse- 
quently when the nuts which hold the spring plate down are 
tightened, it presses upon the rings. The fluid pressure is ad- 
mitted to the back of the rings, keeping them pressed against the 














cylinder or piston-rod, and also acts upon the top of the rings, 
keeping their lower sides close against the piston or gland-box. 
The invention also relates to the distribution of the fluid pressure 
in asingle-acting engine of the central valve type, as described in 
Patents No. 13,769 of 1884, and No. 1852 of 1885. Just before the 
pistons reach the bottom of their stroke, the valve V1 passes above 
the ports Pl and places them in communication with the ports 
P?, thus allowing the working fluid to pass from the upper end of 
the cylinder to the lower end. During the greater part of the up- 
stroke it isso transferrad, without change of volume, communica- 
tion between P! and P2 being closed only just before the comple- 
tion of the up-stroke. Immediately afterwards the descent of the 
hollow piston-valve V3 and of V4 opens the ports P? and P4, and 
thus places P? and the lower part of the cylinder X in communi- 
cation with the space Y, from which the exhaust pipe opens. 
Means are provided for overcoming the action of the valves V3 
and V4 which tends to prevent their motion being directed to 
alternately admitting and exhausting, and not to both functions 
atonce. (Accepted May 16, 1894). 


10,676. W.and J. Cormack, Glasgow. Boilers. [2 Figs.) 
May 31, 1893.—This invention relates to boilers adapted for heat- 
ing water or raising steam, A horizontal water tube A is situated 
on each side of the firegrate B, and to this tube a series of smaller 
tubes C are connected and led up vertically to form the sides of 
the combustion chamber D, thence horizontally over the fire to 
form the crown of this chamber, and thence vertically upwards 
and back horizontally to a larger horizontal tube on each side to 
which the tubes C thus bent are connected, the space between the 
horizontal portions of the coiled tubes constituting a flue E trans- 
versely of the tubes. The tubes may be bent so as to form a 
second flue F before they are connected to a horizontal water tube 
G. The two series of tubes C where they cross or lie parallel 
to each other at the crown of the furnace and top and bottom of 


Fig. 2. 
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the flue are in close contact, so as to form a practically solid wall, 
whilst spaces corresponding to the diameter of the bent tubes are 
left between the tubes where they rise vertically, thus permitting 
of the free passage of the fire gases around the tubes C. The 
whole apparatus is inclosed in a casing so constructed that the fire 
gases rising from the grateimpinge upon the tubes, pass along to the 
end of the combustion chamber D, where they are led upwards by 
means of a vertical flue, and return through the flue E formed by 
the coiled tubes C, the gases also passing out through the spaces left 
between the tubes, and parting with their heat to the outer sur- 
faces of the latter, thence upwards through another vertical flue J 
and back through the flue F formed by the tubes C on their way 
to the chimney with which the flue F is connected. (Accepted 
May 16, 1894.) 


9522. A. V. Colston, Macclesfield, Cheshire. Pre- 
venting Racing of Engines, &e. [3 Figs.) May 12, 1893. 
—This invention relates to apparatus ‘or automatically prevent- 
ing the “ racing” of engines and screw propellers of steamers, and 
consists of a bar balanced upon an axis at a given height above or 
below the water-line of the vessel, and a connection to the throttle 
valve of the engine, and standing, as regards its first member, 
under or connected to one end of the balanced bar. a is the floor 
of the engine-room, 0 a socket fast upon it standing vertical 
when the vessel is on a level keel from stem to stern. c is a stan- 
dard adapted to fit into the socket ), in which it is adjustable in 
respect of height by meana of aset screw b1. This vertical adjust- 
ability is provided in order that the axis of apparent oscillation 
on the part of the beam may be set at the right height with refer- 
ence to the water-line. d is the balanced bar. d! is the pivot. 
The two halves of the bar d are of equal weight throughout, in 
order that the bar itself shal! maintain a horizontal position and 
move through its oscillations with an even motion. ¢ is the steam 
pipe from the boilers to the engine, and e! is the axis of the 
throttle valve. A baris pivoted on the axis to the fixed support /2, 





and stands with its centre under that end of the bard. Theconnec- 
tion between the bar f and the end of the bar d is by means of a 
weight suspended from the end of the latter by achain g'and a cu 

on the barf under the weight. The latter stands in the cup wit 

the chain taut, so long as the vessel is onalevel keel. hisalever 
having its fulcrum h! in the top of a standard h?. Hts opposite 
ends are connected by links i and j respectively to the end of the 
bar f opposite to the axis f!, and to the outer end of the half- 
crank e? of the threttle valve. isa spring possessing sufficient 








resilience to hold the bar in the position and to turn the throttle 
valve. The weight of the weight g and chain g' isin proportion 
to the vis inertic of the throttle valve. The weight g and chain 
g' are balanced by duplicates at the opposite end of the bar. 
(Accepted May 16, 1894). 


12,851. W. T. Ward, Bramdean, Hants. Link 
Motions for Steam, &c., Engines. (2 Figs.) June 30, 
1893.— This invention relates to the construction and arrangement 
of link motion for reversing and varying ‘‘ cut-off” in steam, &c., 
engines. Only one eccentric is provided, which is linked near 
one end of a lever L pivoted to the fixed frame, and having in it 
a circularly curved slot fitted with a sliding block B. The cross- 
head C of the slide valve, which works in a guide, is linked by a 








connecting-rod R to the sliding block B, and a pin N on this con- 
necting-rod is linked to one arm of a lever H, the other arm of 
which forms a handle having a spring catch G engaging in a 
notched quadrant Q. By moving the handle the block B is made 
to take different positions in the curved slot. When the block is 
at the middle of this slot the slide valve receives no motion. 
(Accepted May 16, 1894). 


11,564. G. A. Crane, Cleveland, Ohio, U.S.A. Steam 
Generator. (4 Figs.] June 13, 1893.—This invention relates 
to a steam generator. A series of tubular sections are secured 
within the outer shell of a boiler, and each is dovetailed and 
makes a steam-tight joint with the other when placed end to 
end. Two concentric rows of holes are made in each section, one 
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row being out of line vertically with the holes of the other row. 
The sections are held together by stay-bolts C, which connect 
plates at each end of the highest and lowest section. Bent tubes 
D have one end secured in the upper, and the other end in the 
lower row of holes, which throws them at an angle to the hori- 
zontal plane. (Accepted May 16, 1894). 


TEXTILE MACHINERY. 


9307. A. J. Boult, London. (G. Wassermann, Bale, 
Switzerland.) Circular Looms. [7 Figs.) May 9, 1893.— 
In this inventiona circular frame oscillates about a point O which 
is at the same time the centre of the plane D O D! of the frame, 
the centre from which radiate the teeth of a fixed bevel wheel 
concentric with the central vertical shaft W of the loom, and 
the point of intersection of the axis of the shaft W, and the axis 
OO! common to the oblique collar E, and to the hub E! of the 
frame DO D!, so that by means of a toothed bevel wheel C! 
engaging with another bevel C and concentrically fixed on the 
frame D O D1, a pivoting movement is imparted to the latter so 
that during the continued rotation of the shaft W all points of 
the frame and consequently of the comb carried by it describe 
arcs of circles situated in the vertical plane, passing through the 
universal centreO. A ring F rotates on the frame D O D1 around 
the axis O O! of the oblique hub E! without being fixed on the 
axis, and carries an arm provided with rollers w which serve to 
impart motion to the shuttle and receive their own rotary motion 
by a cord passing round them, and also round the concentric 
circle R of the frame DO D!, A circular rail insulated from the 
circular comb 7 by means of insulators U, serves as the outer race 
for the shuttle X. An electro- etic stop motion operates as 


soon as the thread breaks or the shuttle isempty. Plates ¢ are 








driven by the central shaft W by cams, and provided with a 
groove in which the rigid heddles engage, by means of their 
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inner ends bent in the form of J or Z, the heddles being arranged 
to slide laterally in the groove f and to turn on the part which is 
engaged. (Accepted May 16, 1894). 


MISCELLANEOUS. 


10,981. W. G. Kent, London. Disc Engines. [8 Figs.] 
June 5, 1893.—This invention relates to engines consisting of a 
cylinder with conical ends pointing inwards, and having an inlet 
port at one side and an outlet port at the other side of a radial 
partition, and containing a flat or coned disc slotted to receive 
the partition, and which rotates about spherical bearings formed 
at the apices of the conical ends of the ‘‘cylinder.” The outer 
case of the engine is formed of two hollow cylindrical castings a 
and b, each closed at one end and flanged at the other, so that 
they can be bolted together. The lower casting a has on the out- 
side two eockets a', a2 at opposite ends of a diameter to connect 
to the inlet and outlet pipes. The inlet a! is connected by a 
passage to an opening in the flat bottom of the casting. This 
opening is provided with a grating, and is surrounded by a flat 
face. The outlet a? passes direct from the inside of the cylin. 
drical casting. The cylinder is made in two parts, the spherical 
portion c and one conical end being cast in one piece, the 




























other conical end d being separate. The first piece has 
flange at its top fitting upon and making a tight joint with 
the top of the lower half of the outer case. The inlet port of 
the “cylinder” is ted by a passage to an opening in the 
bottom, this opening being surrounded by a flat face which comes 
against the flat face of the opening in the bottom a@ of the lower 
half of the outer case, a packing ring e being provided to make a 
tight joint between them. The outlet port c+ from the “ cylin- 
der” is an opening in the cylinder wall leading to the space 
between the outside of the cylinder c and inside of the lower half 
of the outer case. The cover d of the cylinder drops on to a seat 
on the lower half. This cover and the “‘cylinder” are kept in 
place by a flange upon the upper half of the outer case. The 
cover has a central opening in it to allow the axial spindle of the 
piston / to pass out to operate the counting mechanism g which 
is contained in the upper half 6 of the outer case. (Accepted 
May 16, 1894). 











UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Basic STrEL.—The production of basic steel throughout 
the world last year is estimated at 3,587,615 tons. The 
corresponding output in 1892 was 3,202,640 tons. The 
increase established in the output in 1893 will be seen to 
have been 384,975 tons, although last year was a period 
of general industrial depression, 
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GLASGOW WATER WORKS. 
(Concluded from page 739, vol. lvii.) 

As in the case of other large cities, Glasgow is 
now to havea supply of water under high pressure, 
Parliament two years ago having authorised the 
water commissioners to erect a pumping station 
and to ley down pipes within their extensive area 
to supply water under pressure for motive power 
for hoists, hydraulic presses, and the like. This 
step might have been taken long ago; but the 
copious supply of water in the city gave a pressure 
suitable for such plant, a fact testitied by the 
number already in use. There are about 600 hoists 
in the city, and over 100 hydraulic presses ; but re- 
——— were made to the corporation that a 


&c., are constructed to suit plant of double the 
capacity of that now being installed. The cost of 
the present installation will be about 60,000/., 
which includes land and 10 miles of mains. The 
installation being completed includes four large 
Lancashire boilers, with economisers and mecha- 
nical stoking plant, three sets of pumping engines 
of 200 horse-power each, and two accumulators. 
Messrs. Ellington and Woodall, of Westminster, 
who have been so closely identified with similar 
works in other cities, are responsible for the designs 
and specifications generally, and are acting as con- 
sulting engineers to the corporation in this matter. 
And in determining the pressure the conditions 
and results in London and other communities have 
been taken into consideration. In London the 





igh-pressure water supply would be acceptable, 
while at the same time a private company sought to 


meet the demand ere yet the commissioners had 








pressure is 700 lb., although the central station 
lis loaded up to 750 1b., and the Wapping, Mill- 


y 


a | Ae 


and Hull stations are owned by companies ; Bir- 
mingham, Manchester, and Glasgow by the corpo- 
rations. 

We may give in preface to our description of the 
Glasgow station a list of the contracts : 
Contracts for Glasgow Hydraulic Power Supply Pumping 

Station. 

Amount. Contractor. 
£ad 


2,785 18 6 John Paterson and 
Son, Limited, Glas- 


iw 
Engine, boiler, and other 11,092 3 4 Ditto 
buildin; 


2,333 12 0 gs vi and Co., 
muir 
Cast-iron pipes, mains, &c. 18,710 1 2 R. Laidlaw and Son, 
(3400 ti G 


ons Ww 

Hydraulic valves and fittings 1,565 17 3 Glenfield Company 

(streets, &c.) — » Kilmar 
noc 


Retaining wall and chimney 
shaft 


Tanks, girders, and columns.. 
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Fig 154 
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Poumpinc Encines; GLascow Hypravuiic Power Station. 

bank, and City-road stations to 800 lb. Birming- | Bolts, nuts, and washers 1,008 8 4 P eaaw, Mactelien, 
ham has a pressure of 730 1b. ; Liverpool a pres-| poiters (tour Lancashire) 2,550 song wher ped 


taken action. The promise of decisive action and 
the general favour with which the citizens regard 
municipal action in nearly all such undertakings, 
‘eibeial the private company to relinquish their pro- 
ject. Before the lapseof anotheryear the water com- 
missioners will probably be able to fulfil their pro- 
mise. The gain alike to the users of high-pressure 
water and to the commissioners in respect of conser- 
vation of supply will be considerable, for with a pres- 
sure of 1120 lb. on the square inch instead of 45 lb. 
or 50 1b., as upon the ordinary street pipes, the 
quantity of water used under the new system will be 
only one-twentieth part of that used now. Thusa 
considerable quantity of water will be set free for 
the general purposes of the district. The advan- 
tage to the consumer from the financial point of 
view is that where at present he pays 70/. for ordi- 
nary water for a hoist or other purpose, his high- 
pressure supply will be about 40/., taking the 
charges in other cities, which are to form the basis 
for the Glasgow charges not determined upon. 
In laying out the works, Mr. Gale has very pro- 
erly anticipated a large development of the use of 
ea fiver water, not only with the inauguration 
of the supply, but in the future. The buildings, 


sure of 800 lb.; while at Manchester the pressure 
is 1120 Ib., or half a ton, to the square inch. 
This greater pressure was adopted in order to 
meet the special demand for packing presses, and 
when the conditions of Glasgow were considered, 
it was thought desirable to provide a similarly high 
pressure, so that all demands might be met. The 
increased use of hydraulic machinery in engineering, 
shipbuilding, foundries, and other works also en- 
couraged this view. The works at Glasgow, indeed, 
are similar in general arrangement and equipment 
to those at Manchester, where the corporation are 
also the promoters. They differ from the London 
stations in the respect that the water is taken from 
the Glasgow mains instead of from the river as in 
the metropolis, where filtering arrangements are re- 
quired.* The Birmingham Corporation have also a 
station where the pumps are worked by gas engines. 
Of this station we gave illustrations and a complete 
description in a preceding volume (see ENGINEER- 
ING, vol. liii., pages 196, 255). London, Liverpool, 

* See Proceedings of Institution of Civil Engineers, 
vol. xciv., page 1, and vol, cxv., part I. ; and ENGINEER- 
ING, vol. lvi., page 769, 








0 O Inglis, Hoseack, and 
Co., Airdrie 





Pumping engines (three triple- 3,900 0 0 Hugh Smith andCo., 
expansion) Glasgow 
Accumulators 895 0 0 Ditto 
Crane, lift, tools, pipes, valves, 4,017 8 6 Glenfield Company, 
and engine-house fittings — Kilmar- 
noc’ 
Main pipe, laying in streets 4,149 4 1A. and J. Faill, Glas- 
gow 
Total .. e. 563,902 3 1 


The triangular shape of the site, shown on Fig. 99 
on page 36, and the contour of the ground, which 
falls from the apex of the triangle,-necessitated a 
special arrangement of the buildings, as illustrated 
on e 36. But by reason of the arrangement 
adopted, the peculiarities have proved conveniences, 
In the first place, a heavy retaining wall was con- 
structed across the site to divide the upper yard 
from the lower area where the buildings are con- 
structed, the upper yard being utilised as a storage 
ground for pipes, and arranged with hydraulic 
travelling crane running on rails, while there is an 
hydraulic lift to the buildings and ground on the 
lower level. This wall is of uniform level at the 
coping, but varies in depth, being 28 ft. at the 
deepest point, near the western end, where it is 
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made with a hollow chamber to contain the main 
flue from boiler-house to chimney shaft. The 
wall generally is 7 ft. thick at the base, with a 
batter of 1 in 8, and has three steps, making 
the width at cope level 2 ft. It is shown at 
the extreme ends of the sections, Figs. 102 and 
103, on page 36. 
against the wall the latter is 28 ft. deep, with a 
thickness of 12 ft. 10in. atthe base. The size of the 
flue in this wall is 8 ft. 6in. by 4ft. 3in. While the 
wall is of concrete with Locharbriggs stone facing 
and a coping of similar masonry, the flue is, of 
course, lined with firebricks. 

The roof of the boiler-house is on the same level 
as the upper yard, so that the coals are brought 
into the covered way above shown to the ex- 
treme left of Fig. 101 and in Fig. 105, and sent 
down the shoots to the mechanical stokers, while 
alongside in the open is a tank or water reservoir 
9 ft. deep and 22 ft. above the boiler house floor. 
The lower yard, again, is on the same level as the 
boiler-house floor. The engine-house floor is also at 
a lower level, 14 ft. 6in., than the upper yard. It is 
higher than the entrance yard by 3 ft. 6 in., so that, 
as shown in Fig. 99 and at the extreme right of Fig. 
101, there is a flight of stairs to it. Below the 
engine-house floor is a basement 10 ft. deep for 
pipes, &c. (Figs. 101 and 103). Behind the engine- 

ouse are smiths’ and fitters’ shops and stores. 

The principal elevation, as suggested by the plan, 
is to the High-street, or practically to an open 
space, Cathedral-square, where there are several 
buildings of the architectural beauty of which 
Glasgow has reason to be proud—the old time- 
worn Cathedral, with the Necropolis on the hill 
beyond, one or two modern churches, the Royal 
Infirmary, with several statues, while opposite the 
power station are the Scottish baronial walls of the 
prison. The corporation, therefore, determined 
to make the ediiaclers of the new pumping 
station a special care, and have adopted the 
baronial style of architecture, using Locharbriggs 
red sandstone. At the one end is one of the 
accumulator towers, while in mid distance of the 
elevation is another tower of lesser size, shown on 
Figs. 102 and 103, which breaks up the line most 
effectively. This frontage is about 160 ft. long. 
In the entrance yard there is an imposing facade, 
with the accumulator towers, rising to a height of 
60 ft., on either side. The inside walls are faced 
with red pressed bricks, with a glazed brick dado 
all round, and 6 ft. 6 in. high. 

The engine-house is 76 ft. long and 40 ft. wide. 
The roof is carried on wood and iron trusses, as 
shown on Figs. 101 and 103. The principal rafters 
are of timber 8 in. by 6 in., with cast-iron struts, 
and tension-rods 1} in. and 1 in. respectively, 
fixed with cast-iron heads and shoes to the principal 
rafters. The roof purlins are 7 in. by 3 in., cham- 
fered, and covered by 1}-in. Y-jointed boarding, 
all being stained and varnished. The lantern 
light, 12 ft. wide, runs the whole length of the 
engine-house, as shown on Fig. 101. 

The boiler-house (Figs. 101 and 102) is 84 ft. 6 in. 
long and 64 ft. wide. Two-thirds of the area is 
roofed by a cast-iron tank 9 ft. deep, to which we 
shall refer later, and in the case of the remaining 
third the walls are carried up about 15 ft. higher to 
form a coal store. This store (Figs. 104 and 105) 
is on the same level as the upper yard. There 
are six columns supporting the roofing, as shown 
on Fig. 101 and on Fig. 106 on our two-page 
plate this week. The details of these columns are 
shown on Figs. 123 to 131, on the two-page 
plate. They are 20 ft. long, and 16 in. in external 
diameter, having a base 2 ft. 6in. square. They 
are set on hard stones 4 ft. square, on concrete, and 
are secured by nibs as shown. They are of cast 
iron of 1} in. metal. The general key to girder 
roof is Fig. 107 on the two-page plate. There are 
two series of main girders, A to H, shown in detail 
on Figs. 109 to 116. These form two continuous 
girders running the full length of the building. 
The transverse or secondary girders J, K, and L, 
shown in detail by Figs. 117 to 122, rest on the 
side walls and on the bottom flange of the main 
girders. These girders, main and secondary, are of 
the plate web type, the former 3 ft. 6 in. deep and 
the latter 3 ft. The web-plates are ~ in. and the 
angles 4 in. by 34 in. by in. The main girders 
have their top flanges of 18 in. width formed of 
four }-in. plates. The cross girders are pocketed 
into the main girders and bolted through the webs 
by eight 1-in. bolts, as shown on Figs. 109, 117, 


and 118 on the two-page plate. The tensile strcngth 


Where the boiler-house abuts | p 





of the steel used in this girder work, and indeed 
throvghout the works, is 28 to 32 tons to the equare 
inch, with an extension of 20 per cent. in a length 
of 8in. Rolled steel] joists rest on the secondary 
girders, as shown on Figs. 101 and 105, on page 36, 
and on Figs. 106, 107, and 117, on the two-page 
late. These joists are 15in. by 5in., of steel, 
and weigh 42 lb. per foot. They are jointed in all 
cases over the girders with a plate on each side of 
the web 18 in. by 4 in., with 12 2-in. rivets. The 
joists support directly the water tank and the floor 
of the coal store. The latter is made up of concrete 
jack arch filling between the joists. 

The tank is an interesting feature of the con- 
struction. It is divided into two portions 42 ft. 
6 in. and 44 ft. bread respectively, and each 84 ft. 
long by 9 ft. deep. The capacity is, therefore, 
upwards of 200,000 gallons. The key to this 
tank is shown on Fig. 108, and the details 
on Figs. 132 to 145. The bottom and lower 
tier of sideplates are } in. thick, and the top 
tier of sideplates § in. thick (Figs. 132 and 138), 
each having an ornamental moutding, as shown. 
They are stiffened by two 3-in. ribs and j-in. angle 
brackets between the bolt-holes, as shown in detail 
on Figs. 134 to 137. The plates are jointed with 
3-in. bolts. The tank has two tiers of 1}-in. 
wrought-iron tie-bolts, 15 sets of through stays, 
and 16 angle-stays in each tier (Fig. 108). The 
tie-bolts are attached to the flanges joining the 
upper and lower side and division plates, and to 
the top flange of the upper side and division plates, 
by 1%-in. bolts passing through a pair of 4-in. plates 
secured to the tank by four j-in. bolts, as shown 
on the dotted lines on Fig. 108, and in detail for 
straight and angled ties by Figs. 138 and 139 
respectively, Each tie-bolt is in two parts, con- 
nected by a right and left-hand screw coupling 
(Fig. 140), and its weight is supported by struts 
from the bottom of the tank (Fig. 141). The tank 
is divided into two portions by division plates, 
as shown on Fig. 133. The division plates are 
shown in detail (Fig. 143). There is a valve (Fig. 
142) for regulating the quantity of water in each 
portion. Fig. 144 shows the branch for the wash- 
out valves, and Fig. 145 the branch for the main 
10-in. suction to the pumps. As to the tests of the 
cast iron used in the construction of the tank, each 
plate was supported on its end flanges and a weight 
of 5 tons applied to the centre upon a bar not ex- 
ceeding 6 in. wide on the face. The maximum 
deflection was not to exceed } in. 

Before leaving the subject of buildings, it may 
be interesting to give the weights of the iron and 
steel work we have just described : 


Tons. 
Cast-iron columns 124 
Steel girders .. 90 
Steel rolled joists 29 
Cast-iron tank ... 120 

2514 


The tank includes the stays, &c., used in fixing 
the tank. The contract price for this work was 
23331. 12s. 

In dealing with the machinery of the station we 
may describe first the boilers. Although ultimately 
eight boilers will be installed, four only are being 
fitted at present. They are each 7 ft. in diameter, 
30 ft. long, with two flues 2 ft. 9in. in diameter and 
five conical tubes in each flue, The shells are of steel 
Zin. thick, butt-jointed and treble-riveted in longi- 
tudinal seams, with }} in. cover strips inside and 
out. The end-plates are }# in. thick, and secured 
with 17 gusset stays of }-in. plate. The flues are 
2 ft. 8 in. in internal diameter, tapering quickly 
towards the end to 2 ft. 2 in., and five Galloway 
steel cross-tubes are fitted at an angle of 30 deg. 
from the vertical, inclining right and left alter- 
nately. The boilers work at a pressure of 150 lb. 
to the square inch, and are fitted with duplicate 
valves and the usual mountings. To each boiler is 
fitted Vicars’ well-known mechanical stoker, as 
shown on Fig. 104 on page 36, the eccentrics and 
rods and bars being arranged to suit coke breeze, 
which will be used in the boilers. As has been 
already indicated, the fuel store is immediately 
above the boilers, and the breeze will be sent 
down a shoot to the stoking hopper (Fig. 105). 
Two separate economisers, containing together 320 
pipes, with safety valves and blow-off cocks, are 
to be fitted in the boiler-house, as shown on Fig. 
100 on page 36. These economisers are so ar- 
ranged that the gases from the boilers may be 
taken throvgh one or both to the chimney or to 





neither of them. It may here be stated that the 
chimney shaft has a total height of about 160 ft. 
above concrete foundation, or 150 ft. above the 
bottom of the main flue. For a height of about 
40 ft. it is of square section, lined with firebrick 
and externally of Locharbriggs red stone. Above 
the square part the stalk is of octagonal section, of 
brick, with quoins of the stone already named. The 
batter is 3in. in 10 ft., and the walls vary from 
3 ft. in thickness at the base to 1 ft. 2 in. at the 
top. The flue at the top «f the chimney is 5 ft. 
across. Its position is shown on Fig. 99 at the end 
of the retaining wall which forms the conductin 
flue. Each boiler, it may be added, is require 
to evaporate, in conjunction with the economiser, 
4000 lb. of water per hcur, with 400 lb. of fuel, at 
the ordinary working pressure and with the feed at 
80 deg. Fahr. The test is of 10 hours’ duration. 
The cost of boilers, economiser, mechanical stokers, 
and coal shoots was 25501. 

The engines are on a foundation of concrete, of 
a proportion of 5 of ballast to 1 of Portland cement. 
For the engines there is a bed of Dunmore stone 
11 ft. by 7 ft. Lin. by 1 ft. Gin. thick, on which 
the cast-iron engine base is fixed with 2-in. bolts. 
The engine-house is designed for six sets of engines, 
but only three are at present being put in (Fig. 99). 
They are, as shown on Figs. 153 and 154, on page 33, 
of the direct-acting, triple-expansion type. The 
cylinders are of the following dimensions : High- 
pressure cylinder, 15 in. in diameter ; intermediate, 
22 in. ; and low-pressure cylinder, 36 in., the stroke 
in each case being 24 in. The cylinders, which are 
of cast iron, are all steam-jacketcd. The pistons 
are 7} in. deep. The piston-rods—3 in. in diameter 
—and the crossheads are of mild steel, the cross- 
head having gun-metal slippers. The back guides 
are of cast iron, and the front guides of mild 
steel. The connecting-reds are of mild steel, made 
in sections to clear the pumps, and both ends have 
brasses of the marine type. The eccentrics and 
straps are of cast iron, the rods of steel. Slide 
valves are fitted to all the cylinders, that to the 
low-pressure cylinder being double-ported. The 
valve spindles are of steel, and the stuffing-boxes and 
glands bushed with gun-metal. The low-pressure 
cylinder can either exhaust into the atmosphere, or 
into a condenser having a cooling surface of about 
530 square feet. This condenser, which is of cast 
iron, has solid-drawn brass tubes, fixed to the tube- 
plate, with cotton packing and screwed glands, and 
flanged internally. The engines work on cranks 
set at angles of 120 deg., the shaft being 7 in. in 
diameter, and carrying a flywheel 7 ft. in diameter 
and 2 tons in weight. 

Each of the three sets of engines is capable of 
delivering 230 gallons of water per minute against an 
accumulator pressure of 1120 lb. per square inch, 
with a steam pressure of 120 1b. per square inch, 
when running at a piston speed of 240 ft. per minute. 
Each steam cylinder drives a single-acting ram 
pump, the piston-rod and ram being cottered into 
the top and bottom of the crosshead respectively, 
as shown. The pump bodies are of cast iron, lying 
between the forks of the connecting-rods. The 
rams are of gun-metal 4} in. in diameter by 2 ft. 
stroke, with conoidal ends. 

As to auxiliary engines, the air pump, which is 
single-acting, has a cylinder 13 in. in diameter by 
16 in. stroke, and the circulating pump, which is 
double-acting, one of 8in. diameter by 16 in. 
stroke, the latter delivering at a piston speed of 
240 ft. per minute 310 gallons per minute. The feed 
pumphas a cylinder 2in. in diameter by 16 in. stroke. 
It is single-acting. These three pumps are driven 
from the crosshead of the intermediate cylinder by 
rocking lever and links (Fig. 153). The engines in 
10 hours’ trial are each to deliver 150,000 gallons of 
water against a pressure of 1120 lb. to the square 
inch, the total weight of feed water being 15 lb. 
per indicated horse-power per hour. The pumpin 
engines described cost 3900/., and are being suppli 
by Messrs. Hugh Smith and Co., Possil Works, 
Glasgow. 

The accumulator is illustrated on our two-page 
plate. Fig. 146 shows the general arrangement, 
with guides and buffers; Fig. 149 the base-plate 
and the timber framing to support the casing when 
the accumulator is down ; Fig. 148 is an outline 
section through the accumulator, showing the guides 
on which it travels. Fig. 147 is a plan at top 
showing the buffers. Fig. 150 is a section through 
the accumulator itself ; Fig. 151a plan of cast-iron 
base ; and Fig. 152 of the top, showing the casing. 
The two accumulators have each rams 1 ft. 6 in. in 
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diameter and 23 ft. stroke. The cylinders are cast 
in one length, the lower ends being closed and fixed 
in a base casting 7 ft. in diameter (Fig. 150). The 
glands are bushed with gun-metal, and the gland 
bolts are provided with collars, and secured by nuts 
to the top flanga of the cylinders. ir cocks are 
provided at the top of the cylinders to allow the 
escape of allair. The rams also are cast in one 
length and turned, being provided at their upper 
ends with a turned pin and two eye-bolts for secur- 
ing them to the crossheads, and for lifting pur- 
poses. The crossheads are of cast iron, truly bored 
for the rams, and provided with eight bolts to carry 
the weight cases (Fig. 152). 

Exch weight case is sufficient in depth to contain 
enough material to load the accumulators to a pres- 
sure of 1120 lb. per square inch with material 
weighing 150 lb. per cubic foot. Each case has 
an internal tube 4 ft. in diameter (mean), and an 
outer shell 11 ft. 3 in. in diameter, formed of 
wrought-iron plates ¢ in. and } in. thick respec- 
tively, the bottom being of 4-in. plates secured to 
4in. by 4in. by # in. angle irons (Figs. 150 and 
152). Eight gusset stays, 12 in. by 4 in., secure 
the internal tube to the bottom, and a similar num- 
ber, 12 in. by # in., stiffen the upper ends of in- 
ternal tube and outer shell. The sling bolts for 
securing the inner tube to the crosshead have three 
nuts on each—two above and one below the cross- 
head. The guide-blocks are cast iron 12 in. deep, 
and bolted to the outer casing, two at the top and 
two at the bottom (Figs. 150 and 152), while the 
guides on the accumulators are made of two angle 
irons, 3 in. by 3 in. by 1} in. (Figs. 148 and 152). 
There is an apparatus, with trigger arrangement, 
whereby on the accumulator falling beyond a cer- 
tain point an engine is started and an electric bell is 
sounded and continues ringing until it again rises. 
There isa bell and semaphore for each accumulator 
in the engine-house and in the offices. The accum- 
mulators, and fittings in connection with them, cost 
8951. 

Each of the pumping engines works separately, 
and delivers into one or other of four main pipes 
7 in. in diameter from the pumping station. The 
pressure upon these is given by the two accu- 
mulators described, but it is possible to give the 
pressure upon the whole of these delivery mains by 
one accumulator in any emergency. This is made 
possible by a system of by-pass and stop valves. 
These four mains are so arranged throughout the 
area of supply as to form two separate circuits, one 
to the north of Argyle-street, the other to the south 
of that thoroughfare, which may be described as 
the Strand of Glasgow. At various points the two 
circuits are connected by pipes fitted with valves, 
so that they may be worked as one whole or two 
separate circuits. Through the principal streets 
in the area are 6-in. and 5-in. pipes connected with 
the 7-in. delivery mains, and all these have valves 
so that any street may be shut off. There are 10 
miles of street to be supplied at the starting of the 
works. As to the diameter, weight, and cost, the 
following Table gives details : 


Weight, Cost, &c., of Hydraulic Supply Pipes. 











| 
: ? 

Diameter. —— | Length. | Weight. one 
in in. ft | owt. qr. Ib.| £8. @. 

7 18 9 132 0| 416 0 

6 a 9 10 2 14| 416 8 

5 1} | 9 71 2%/| 416 8 

4 | 9 | 51%) 50 0 

3 4 9 | 302] 576 

2 & | 6 | 10 14} 710 0 





The pipes all have Ellington’s form of flange. 
The whole of the pipes have machined joints with 
gutta-percha rings, and they are bolted together 
by two wrought-iron bolts varying from 1 in. in dia- 
meter for the 2-in. pipes to 2} in. in diameter for 
the 7-in. pipes. At present of the 7-in. pipes rather 
over 5 miles have been ordered ; of the 6-in. pipes, 
2 miles ; of the 5-in. pipe, 1000 yards ; of the 4-in. 
pipe, 2000 yards ; of the 3-in. pipe, 2000 yards ; 
while 2-in. pipes will be used for service purposes. 

All the hydraulic valves, which were supplied by 
the Glenfield Company, Limited, Kilmarnock, 
have cast iron bodies with gun-metal seats, valves, 
and gland bushes, and delta metal spindles. They 
are arranged to give a waterway equal to the full 
bore of the pipe. All the valves, 3 in. in diameter 
and upwards, are balanced both ways on the system 
adopted by Mr. Ellington, which consists of a small 
valve (always opened first) arranged in the centre 
of the main valve, and which, when opened, puts 





the main valve in equilibrium, the latter being, 
therefore, easily opened with the water flowing in 
either direction. The valves are tested to a pres- 
sure of 3000 lb. per square inch. 

An hydraulic crane, capable of lifting loads of 
20 cwt., has been erected in the upper yard of the 
pumping station, also by the Glenfield Company, 
and is used for landing and stacking pipes. The 
crane is of the usual travelling wharf type, and runs 
on rails at 8-ft. centres. It is fitted with travelling 
spur gear on two wheels. The rake of the jib is 
22 ft., capable of being reduced to 12 ft. by 
hand-worked worm gear arranged behind the 
mast, and worked from the platform on the top 
of the pedestal. The slewing cylinders and rams 
are arranged at the bottom of the mast, and the 
slewing drum is a plain barrel, firmly bolted to the 
mast. The mast, pedestal, &c., are built of mild 
steel plates and angles ; and a valve-house, with 
glazed sides, is arranged on the pedestal for the 
protection of the man working the crane. All the 
rams are copper-coated, the valves are of gun-metal 
throughout, and all the pulleys are brass bushed. 
A direct-acting hydraulic lift, capable of raising 
20 cwt. 16 ft. high, is erected for lifting materials 
from the lowerto the upper yard. Itis fitted with 
guard rails moved automatically, tappet valve gear, 
gun-metal valves, &c. Both the crane and lift are 
designed to lift their loads with a working pressure 
of 10001b. per square inch. 

In concluding our series of articles we have to 
express our indebtedness to Mr. James M. Gale, 
M. Inst. C.E., for permission to reproduce the 
drawings of the works and for the facility afforded 
the writer in his visits to the works; and also to 
his son Mr. William M. Gale, and the resident 
engineers on the works, whose names we have 
mentioned, for information given. 


LITERATURE, 


La Flotte de Guerre et les Arsenaux. Par Emitz Wrv1, 
Otficier de Ja Marine en retraite. Paris: Librairie blon. 
THE efficiency of the Navy is of greater impor- 
tance to England than to France, but it may be 
fairly claimed for the latter country that the ques- 
tion is one of more popular interest and is more 
freely discussed than it is with us. One of the 
latest criticisms on French warships and arsenals, 
and on the system under which they are created 
and controlled, is contained in this volume of 
Mr. Emile Weyl, which is the collection of a series 
of articles originally published in the Journal des 
Débats, and supplemented with a considerable 
amount of interesting statistical information. 

Mr. Wey] writes in no optimistic spirit ; on the 
contrary, he criticises frankly the existing state of 
things, and he maintains that the French Navy 
and its organisation, no less than the arsenals, are 
unique in their unsatisfactory conditions in many 
ways. Possibly the author takes too gloomy a 
view of the situation ; possibly he writes with set 
purpose in an exaggerated key, in the hope that a 
loud outcry may be heard where moderate criti- 
cism might pass unnoticed ; possibly, being an 
officier en retraite, he is smarting under a sense of 
personal grievance, and for that reason his opinions 
may be distorted and prejudiced. We are familiar 
enough in this country with criticisms dictated, or 
influenced by, one or other of these disturbing 
causes, but it may be reasonably assumed that; 
neither in England nor in France are carefully 
written criticisms or arraignments devoid of solid 
foundation. Therefore we may follow Mr. Weyl’s 
pages with interest and with profit, and take com- 
fort in the thought, if we feel so inclined, that the 
French Navy and its administration are, like our 
own, sadly in need of improvement and reform. 

This is what the author says about the Naval 
Department of France: ‘‘Our maritime organisa- 
tion is an antiquated machine ; it weighs heavily 
upon us, and we have to carry the burden. Itisa 
thing of shreds and tatters; created to apply to 
material which no longer exists ; it answered pos- 
sibly for the necessities of a bygone time, but 
when it became urgent to introduce those changes 
demanded by the exigencies of progress, the de- 
partment found itself hampered by its heritage 
from the past. Our arsenals were constructed and 
arranged to build and to maintain sailing fleets ; 
their much-abused methods of working were well 
enough for the needs of a dead and gone Navy ; 
in the old time it was considered judicious to keep 
our wooden ships as long as possible upen the 











slips, and to build slowly; to day the cry is uni- 
versal : ‘Construct quickly and yet more quickly, 
under high and still higher pressure.’ Our prin- 
cipal ports are almost on the open coast; it has 
become necessary so to change their position or 
defences as to protect them from bombardment. 
On every hand it has become necessary to recon- 
struct and to patch up. For this purpose enormous 
sums have been expended, but they have not been 
wasted. Only it is necessary to proceed with pru- 
dence, so as to be prepared against all eventualities 
as far as possible. The importance of this policy 
becomes more marked from day to day, and only 
those works and those reforms should be approved 
of, which will really help towards the national 
defence.” 

Let us sketch in as few words as possible, from 
Mr. Weyl’s more detailed description, the organisa- 
tion of the Bureau that holds the welfare of the 
French Navy in its hands. It may be studied 
with profit and compared with our own system. 
For 24 years, that is to say, since the close of the 
great war, the French Navy has been controlled by 
civil or naval chiefs. During that period there 
have been no less than 22 chiefs, or, as we should 
say, First Lords of the Admiralty; of these 18 
were naval officers. In the year 1892 there were 
no less than three changes, and the same thing 
happened last year. In this respect, at least, we 
may claim to have some advantage over France, 
since our Governments, whether good or bad, are 
not quite so transient. Under these constantly shift- 
ing chiefs is an administrative department composed 
of naval oflicers of various grades, and beneath 
them, again, come the numerous minor units which 
alone constitute the really permanent section of 
the department. It was intended that the superior 
executive should also be permanent, but orders for 
active service are so frequent and imperative that 
stability becomes impossible. ‘‘ The inconvenience 
of this system is evident; the admiral who con- 
trols the personnel and the engineer who controls 
the matériel are, besides their technical duties, 
burdened with many administrative details ; from 
this it arises that the lesser bureaux become more 
powerful and are without any proper direction or 
immediate control; moreover, as the chief of 
the department is a bird of passage, and has not 
even the time to become acquainted with matters 
of the highest importance before assuming his 
duties, he is absorbed by a thousand anxieties 
which have no connection with national defence, 
and he has no time to study carefully, reforms 
submitted to him, or which he himself suggests— 
assuming that he has any original ideas. Parlia- 
ment is responsible to a large extent for this state 
of things ; it does not understand that the Army 
and the Navy should not be exposed to the con- 
stant fluctuations of politics, and that it is only 
by means of an efficient and stable administration 
that progress can be assured.” 

Mr. Weyl has written an interesting chapter on 
the method in which the cumbrous machinery of the 
department is operated ; and upon this subject his 
criticisms, though they appear just, are undoubtedly 
severe. He complains that it has the effect of 
too minutely subdividing respensibilities, while it 
specially serves the interests of a crowd of office- 
holders. Control is centralised in Paris, which is 
a necessity, because the Minister holds everything 
there within his hands, but he occupies himself 
too much with detail, and is absorbed in the con- 
sideration of petty details to the exclusion of 
general policy. The Minister of the department 
seldom leaves Paris ; the Director-in-Chief is also 
retained there by constant duties, and so are all 
the subordinate directors; the Chief of Construc- 
tion, whose position and responsibilities are the 
heaviest of all, is almost wholly absorbed by ad- 
ministrative questions. The advisory technical 
counsel examine into and decide upon plans for 
construction, but they never assist personally at 
experiments, relying entirely upon reports, and as 
there are many Commissions directing experiments, 
and as the members of these Commissions are 
being frequently changed, the most important 
questions, as well as those of the most futile cha- 
racter, are the cause of an endless amount of 
reporting and of correspondence, which results in 
an indefinite waste of valuable time. The author 
criticises the three inspection departments attached 
to the service; these are charged respectively 
with the superintendence of naval construction 
in arsenals and private works, with maritime 





defence works, and with naval artillery. With 
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THE GLASGOW HYDRAULIC POWER SUPPLY PUMPING STATION. 
MR. JAMES M, GALE, M.LC.E., WATER WORKS ENGINEER; MESSRS. ELLINGTON AND WOODALL, MM.1.C.E, ENGINEERS. 
(For Description, see Page 33.) 
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reference to the last-named, he says that only one 
inspection has been made during the last three 
years, and that by a vice-admiral who had never 
before seen a gun factory. ‘‘The Navy Depart- 
ment has become, like all other branches of our 
State Administration, a kind of benevolent insti- 
tution (Bureau de Bienfaisance), and the Budget 
contributes to the support of a heap of para- 
sites whose sole object in life is to secure a 
meagre monthly wage with the least possible 
exertion. Work is carried on idly through all the 
bureaux, and the lower one descends in the hier- 
archical scale, the less efficient is the staff.” 

We must pass over with regret the author's very 
interesting chapter on the officers of the French 
marine, though we may notice in passing his 
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OIL-TESTING MACHINE. 
CONSTRUCTED BY MESSRS. LUDWIG LOEWE AND CO., ENGINEERS, BERLIN. 
(For Description, see Page 41.) 
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stricture upon a system which confides the enor- 
mous responsibility of a fleet to an officer rapidly 
approaching the scriptural limit of human life. In 
an interesting little table are given the retiring 
ages of naval officers for the different Governments 
in Europe ; in each of these the limit is fixed at 
65 years for vice-admirals, excepting in Germany, 
where officers of that rank are placed in retreat at 
56, the German Government apparently realising 
the necessity of physical energy combined with ex- 
perience, in officers carrying such a heavy respon- 
sibility. What is of more interest to our readers 
is the position of the engineer of the French Navy. 
This department appears in some respects better 
managed in France than in this country. A youth 
intending to devote himself to this career must bring, 
in the first place, a conspicuous record from the Ecole 
Polytechnique ; he passes two years in the State 
Naval School, interrupted by short periods in the 
arsenals ; at the end of this time, if all has gone 
well, he becomes a third-class sub-engineer, and 
his active duties commence. At first his position 
is relatively a brilliant one, but it becomes less so 
as he rises in rank, The following are the various 
grades of a French naval engineer, and their com- 
parative relations to officers of various ranks : 

Third-class sub-engineer, corresponding to the 
rank of midshipman ; Sub-engineer of second and 
first classes, corresponding to lieutenant ; Second- 
class engineer, corresponding to captain of frigate ; 
First-class engineer, corresponding to captain of 
warship ; Director of naval construction, occupy- 
ing an intermediate rank between a captain and 
a vice-admiral ; Inspector-general (this officer ranks 
beneath a vice-admira)). 

The position and privileges of naval engineers 
in France, however, involve almost as many burn- 
ing questions as they do in this country. The 
situation of marine artillery officers appears also 
to be a somewhat complicated and difficult one, 
chiefly on account of the fact that they are detailed 
for duties that have nothing to do with the Navy. 
The artillery branch of the naval service possesses 
two regiments of mounted and of infantry bat- 
teries, which are especially affected to the service 
of the colonies; it has also a large number of 
workmen, and in the colonies the artillery officers 
have to undertake engineering works. These 
varied duties are accompanied with opportunities 
which tend to detract from the efficiency of the 
marine artillery corps, and positions abroad are 
eagerly sought for and readily given to the more 
capable artillery officers. These, serving for long 
periods in remote places, lose touch with the pro- 
gress of events at home, and when they return 
they find themselves unacquainted with the most 
modern practice, so that to a large extent their 
usefulness is lost to the country. From the 
technical service the author passes on to consider 
those of the administration, and of the training 
schools ; these chapters are followed by one on the 
arsenals of France, which contains a large amount 
of interesting information upon the position, 
capacity, and importance of the principal naval 
stations of France. The work constantly in pro- 
gress in these arsenals of necessity gives employ- 
ment to a large body of men ; in 1892, about 6500 
directors, superintendents, and clerks were em- 
ployed, together with some 29,000 workmen. The 
author considers this number to be excessive, and 
makes & comparison with the force employed at 
English arsenals, greatly to the advantage of this 
country. We think, however, that he has some- 
what strained his facts in order to impress upon 
the French Marine Department the importance of 
economical reforms in this direction. He some- 
what disparages the French workman ; maintains 
that his English confrére produces more work for 
the same money, and that the main object of the 
French workman is to pass through life as easily 
and calmly as possible until the time shall arrive 
for him to receive the pension which a grateful 
country awards him for doing as little useful work 
as possible during the larger part of his life. 

Of necessity, as well as in pursuance of sound 
policy, the French Government entrusts to private 
shipbuilders the construction of a part of its fleet ; 
this appears to be a very sore point with the 
various arsenals, the parliamentary representatives 
of which are constantly urging Parliament to place 
the whole of its naval construction in the hands of 
the directors of dockyards. Matters must be 
managed “yd differently in France to those in this 
country if the allegations against the quality of 


work done by private builders, and the superior 





efficiency of dockyard construction, can be sus- 
tained. For our own part we have no doubt that 
the conditions and the results are very much alike 
in both countries, and that the advantages of plac- 
ing as much constructive work as possible with 
private builders are so certain and so evident as 
not to be open to any serious discussion. The 
author has done well to emphasise this view of the 
situation, although we should suppose that there 
would be little danger of any change of policy being 
seriously contemplated. 

Mr. Wey] devotes several chapters to a considera- 
tion of the actual state of the French Navy ; of the 
various classes of ships of which it is composed ; of 
ihe actual and desirable distribution of the various 
squadrons ; of the mobilisation of the naval forces, 
and a general criticism of modern warships. He 
concludes with a summary of his various recom- 
mendations and proposed reforms, most, if not all, 
of which are marked by moderation and good 
sense. The final paragraph of his book sounds 
the keynote of his criticism, and is certainly 
not open to controversy: ‘‘ It is true that we have 
no cause to be unreasonably proud of our Navy ; 
however, when we recall the past, when we 
conscientiously study the present, we can affirm 
that we maintain a very honourable position upon 
the seas ; but ought we not to do much better still ? 
A stable administration would impart to our naval 
affairs a clear and vigorous policy; but this will 
never exist so long as those placed at the head of 
the department are uncertain of what to-morrow 
may bring forth.” 


Heat, By Mark R. Wricut. London and New York: 


Longmans, Green, and Co. 1893. 

It is not so many years ago that a quantitative 
knowledge of heat was confined to a select few, 
and had to be acquired by much pains and labour on 
the part of those who sought it. A healthy public 
interest has since set in towards the study of practical 
physics ; even commercial depression has assisted 
this by the stimulus that an endeavour to effect 
economies in our coal bills would give. The result 
has been that at the present day engineers, metal- 
lurgists, and electricians alike view the branch of 
physical science known under the general name of 
‘* heat” to be of fundamental importance, and they 
study itaccordingly. Text-books upon the subject, 
whether for young or advanced students, multiply 
rapidly ; a few are very good, whilst many are quite 
indifferent. The work under review is about the 
best we have seen for a student’s purpose ; its design 
is good, and its illustrations are clear. It has a 
further value, for the author, who is a teacher in 
its true sense, has taken some trouble to indicate 
the just proportion that the purely experimental 
work of the student should bear to his book work. 
A high value is set, and rightly so, upon the 
former part, but for the purposes of sound 
education it is quite possible to overestimate 
it. Heat experiments are amongst the most difli- 
cult to perform satisfactorily, and many of them 
demand a degree of skill and an expenditure of 
time for their exact performance quite beyond the 
reach of the majority of students. Indeed, to 
attempt them in their fulness without the proper 
conditions would rather have a demoralising ten- 
dency by no means contemplated by the instructor. 
But it is possible to perform many even difficult 
experiments with a somewhat less degree of accu- 
racy by making modifications in the mode of pro- 
cedure, and such modifications are given in this 
manual, with references, however, to the exact 
forms from which they have been derived. They 
serve the useful purpose of directing the student’s 
attention to the point under investigation without 
distracting him unduly by multiplication of detail. 
They need, however, great care on the part of the 
instructor to point out the importance of knowing 
every source of error. The mathematical treat- 
ment is satisfactory, although the subject offers 
great temptations to those who ‘‘play with 
symbols.” The simplest and easiest modes are 
chosen for demonstrations, and, what is very 
important to an isolated student, the reasoning is 
given at length, and illustrated by worked examples. 
Geometrical methods of proof are given wherever 
suitable, and in heat experiments geometry offers, 
at least to students, many advantages over the 
analytical processes of reduction, on account of the 
general complexity of the latter. 

It may be noted that all the leading facts and 
principles of the subject are in turn placed before 
the student, and work as recent as that of Pro- 





fessor Dewar finds its place. There are good 
chapters on radiation and on thermodynamics. It 
is somewhat invidious to point out an oversight, 
but one of the cuts on page 249 is not quite correct; 
and again on page 327, where the older arrange- 
ment of Becquerel: is given, the much better 
couples due to Professor Tait and Le Chatelier are 
not mentioned ; but these are small matters, that do 
not detract from the value of this excellent book. 

Although there are examination questions and 
papers given, yet the work must not be considered 
in any way a ‘‘cram” book ; on the contrary, it is 
the evident result of a serious and very successful 
attempt to design a scheme of imparting know- 
ledge, and the author deserves the thanks of 
teachers and students, which we doubt not will be 
received in a very practical way. 

Geology: An Elementary Handbook. By A. J. JuKeEs 
Browne, F.G.S. London and New York: Whittaker 
and Co. and George Bell and Sons. 1893. 

This work is one of the excellent little series 
published by Whittaker and Co. under the name 
of the Library of Popular Science. It is intended 
by its well-known author to serve as an introduction 
to the study of geology, and is so admirably written 
that whilst it is thoroughly readable by even young 
students, it also is a reliable elementary text-book. 
In it the reader is taught by easy steps to recognise 
the chief constituents of the rocks that form the 
earth’s crust, as well as the manner in which rock 
masses are being slowly reduced to the condition of 
agricultural soil, to be afterwards transported sea- 
wards by the agency of the rainfall, ultimately 
forming the deltas of the larger rivers, or finding a 
place upon the present sea floor. Probably few 
people realise how large the amount is of material 
thus annually removed from the surface of the earth, 
the Ganges alone carrying down nearly 335 million 
tons of detritus every year ; butsuch figures convey 
no idea of quantity. The various ways in which 
rock masses are built up out of such material, and 
subsequently consolidated, are described in a few 
excellent chapters, in which the chief facts, as far 
as known, are recorded. It is interesting to see 
that the author agrees with Sir Archibald Geikie 
in considering the possibility, and even probability, 
of terrestrial catastrophes, whilst he is careful to 
maintain his connection with the uniformitarian 
school of geology. 

As is proper in any elementary text-book on 
geology, the greater part of the space is allotted 
to considerations of what we know of the physical 
aspect of the science, yet the author is able to 
give in the 237 pages of the book a very good 
description of the principal formations and many 
of their characteristic fossils, with an excellent 
little account of the local geology of England and 
Wales, besides tracing out much of the geological 
history of Europe as far as can be at present 
ascertained. The book is well illustrated, and if 
only all the books intended for general use were 
written with as much care, the foundation of a 
healthier and far more exact state of public know- 
ledge would be laid. 
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THE FALL RIVER STEAMER 
“PRISCILLA.” 
(By our New York CorRESPONDENT.) 

In the issue of ENGINEERING for January 16, 
1891, the Puritan, which was the newest boat of the 
Fall River Line, was described at length, and the 
story of this celebrated company was published. 
At a later date the Plymouth was also illustrated, 
with a description of her special features. The 
progress of evolution is a continuous one, and 
always in the direction of improvement. The 
latest triumph, as well of the builders as of the 
company, is the Priscilla, and your correspondent, 
having received a most courteous invitation to wit- 
ness her trial trip, will give the readers of Enat- 
NEERING the benefit of his experience and observa- 
tion on that occasion. Before proceeding with the 
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description of the steamer, it might be well to refer 
to the route followed, since the character and 
construction of the vessels employed are largely 
governed by the conditions and circumstances inci- 
dent to the peculiar kind of travel in which they are 
embarked, matters usually not understood by 
foreigners in general. By examining the map 
(Fig. 1), it will be seen that this route is on Long 
Island Sound, where the traveller can enjoy every 
advantage of the ocean, with the exception of that 
stimulating adjunct known as sea-sickness. After 
a severe day’s work in New York City, the traveller 
can embark at its close, and have 12 hours in which 
to prepare the mind to enjoy the glories of the 
‘sHub,” the home of brown bread and baked 
beans, and where the average Bostonian is more 
English than the Londoner, never failing to keep 
his trousers turned up for fear it may be raining 
in London, and under no circumstances failing to 
carry his cane ferrule end up. 

The following are some of the principal dimen- 
sions of the latest addition to the company’s fleet : 





dynamos, driven by horizontal ‘‘Ideal” engines, 
having cylinders 11 in. in diameter by 12 in. stroke. 
The capacity of each dynamo is 400 amperes and 
125 volts. Special care has been taken in the 
wiring of the vessel, and none but extra heavy 
wires with the very best fire and water-proof insu- 
lation have been used. 

The illustrations on pages 40 and 41 give a good 
idea of some typical steamers of the Fall River Line, 
Fig. 2 being the latest addition to the fleet. This 
new boat is named the Priscilla, and was modelled 
and generally designed by Mr. George Peirce, super- 
visor of the Old Colony Steamboat Company ; she 
has been built under his personal superintendence. 
In exterior appearance she strongly resembles the 
Puritan, with the exception of 20 ft. additional 
length and a slight change in the dome deckhouse. 
In the interior construction, however, a few marked 
changes will be noticed, particularly the placing of 
the dining-room aft on the main deck, instead of 
in the hold, as on all the other steamers of the line, 
and in the type of the engines and boilers. The 
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Length over all ... 440 fb. 

»» on water line 4244 ,, 
Beam <a " 52 ,, 6in. 
Width over guards 93 ,, 
Draught... aaa _ wae Ba Gia 
Displacement tonnage, loaded... 5200 tons — 
Gross tonnage ; i? ... Not yet determined 
Type of engines ... Double inclined 

compound 
Sizes of cylinders... .. Two high-pressure 


51 in., two low- 
ressure 95 in., all 
1-ft. stroke of 


piston 

Horse-power of engines ... 
Diameter of paddle-wheel: 35 ft. 
Number of boilers ni 10 
Type of boilers a Scotch 

orse-power of boilers ... 8500 
Grate area... esa 850 eq. fb. 
Heating surface ... 34,700 ,, 
Coal capacity 200 tons 
Freight capacity ... 800 ,, 
Number of officers 12 
Number of crew ... 195 
Speed oi ~ 22 miles 
Length of journey a 181 ,, 
Time for trip, per schedule 10 hours 

50 tons 


Coal consumption, per trip __... 

Name of builder of ship: Hull 
built by Delaware River Iron 
Shipbuilding and Engine 
Works 

Name of contractors for whole 
boat and builder of engines: 
W. and A. Fletcher Company, 
Hoboken, N.J. f 

Name of designer : Geo. Peirce, 
supervisor, Old Colony Steam- 
boat Company 


The style of decoration throughout the greater 
part of the steamer is that of pure Italian renais- 
sance, and to Mr. Frank Hill Smith, of New York, 
who was engaged by the steamboat company, is 
due the credit of the faithfulness and thoroughness 
of design and the beautiful effect attained through- 
out the steamer, making one grand, continuous, 
and harmonious whole. 

The electric plant of the ship was furnished com- 
plete by the General Electric Company, under the 
personal supervision of Mr. Charles C. Peirce and 
Mr. W. G. Whitmore, eastern district engineer of 
that company. The vessel is fitted with 1900 incan- 
descent Theos of 16 candle-power, supplied by 
three multipolar, direct-coupled, compound-wound 





engines and boilers in general design, although 
70 per cent. greater in power, are the same as those 
in the company’s previous steamer, the Plymouth, 
which was put in commission in the fall of 1890. 
The contract for the steamer complete was given to 
the W. and A. Fletcher Company, Hoboken, New 
Jersey, the builders of the machinery and boilers, 
and they sublet the various contracts for the 
hull, joiner work, painting and decorating, 
plumbing, &c. 

The hull was built by the Delaware River Iron 
Shipbuilding and Engine Works, Chester, Pennsyl- 
vania, of steel, on the double hull, longitudinal 
cellular system, with a length of double bottom of 
340 ft., having in all 52 water-tight compartments ; 
besides which the hull is divided above the inner 
bottom and at ends of vessel, by means of bulk- 
heads extending to main deck and by flats, into nine 
additional water-tight spaces, making in all 61 
water-tight compartments. The construction of 
hull shows a most judicious use of material, great 
strength being obtained. 

The main engine is of the double inclined com- 
pound surface-condensing type, of 8500 maximum 
horse-power. There are two high-pressure cylinders, 
each 51 in. in diameter, side by side, forward of 
main shaft, and two low-pressure cylinders, each 
95 in. in diameter, side by side, aft of main shaft, 
all having a stroke of 11 ft. 

The main engine shaft is in three sections, the 
two outboard ones having the driving, and the 
centre section the drag cranks, there being two sets 
of cranks set at right angles. Each crankpin is 
connected to the connecting-rods of a high and a 
low pressure cylinder. Owing to the inclination of 
the cylinders, the connections of but one cylinder 
can be thrown upon a dead centre at the same time, 
thus insuring a very steady and even rotation of the 
main shafts, an equal distribution of power, and 
minimum vibration. Each low-pressure cylinder 
has its own air pump and surface condenser. The 
air pumps are vertical, and are worked from the 
low-pressure crossheads. There are two indepen- 
dent centrifugal circulating pumps for each con- 
denser. The total cooling surface of condensers is 
16,000 square feet. The main steam chest valves 
are of the double poppet type, and are worked by 
double eccentrics and links ; the high-pressure cy- 
linders have adjustable drop cut-offs; the low- 








pressure cylinders have fixed Stevens cut-offs. The 
paddle-wheels are of the feathering type, 35 ft. in 
diameter outside of buckets. There are 13 curved 
steel buckets in each wheel, each bucket being 5 ft. 
deep by 14 ft. wide. 

The main boilers, 10 in number, are of the single- 
ended Scotch type, and were built for a maximum 
steam pressure of 150 1b. This is far in excess of 
what will be required for the usual business of the 
steamer, but is advantageous in permitting a large 
range of pressure. Each boiler is 14 ft. mean dia- 
meter by 14 ft. 6 in. in length, and contains three 
corrugated furnaces each 454 in. in diameter, and 
184 Serve patent ribbed tubes 34 in. in diameter. 
The boilers are fitted both for natural and forced 
draught under grates. The forced draught is sup- 
plied by two large Sturtevant fans driven by 
independent engines. These steam fans, being 
placed in the main engine department, serve also to 
ventilate the engine-room. The total grate surface 
of boilers is 850 square feet; the total heating 
surface, 35,400 square feet. 

The joiner or wood work for the steamer was 
made by Mr. William Rowland, of New York, who 
also contracted with the W. and A. Fletcher Com- 
for the painting, decorating, steam-heating, and 
plumbing. There are five decks, main, saloon, 
gallery, break, and dome, on which are located 361 
state-rooms (including 14 parlour-rooms) for pas- 
sengers and 35 officers’ rooms, making a total of 
396 state-rooms. In the cabins for the men and 
women are 219 berths. For the second-class pas- 
sengers 89 berths are provided, and 155 berths for 
the crew. 

The trial trip was in every respect a success, and 
no small part of the credit for this was due to the 
personal efforts of the Fletcher family, ably seconded 
by Mr. Stevenson Taylor. 

That old veteran, Mr. Andrew Fletcher, whose 
triumphs in shipbuilding are well known, never 
left the engine-room, while his nephew, Mr. William 
Fletcher, and his son Andrew, jun., did about the 
hardest day’s work they have done in years, but 
their efforts resulted in the fact that each of their 
700 guests felt that he personally had been 
thoroughly cared for from the time he crossed the 
gang plank at the start, till he disembarked at the 
termination of the trip. 

The steamer went up the Hudson River about 
18 or 20 miles, and then turned again, passing the 
city and proceeding down the bay to the Sandy 
Hook Lightship, some 20 miles below, and out into 
the open ocean, where the compasses were ad- 
justed. Of course there was a fine lunch served, 
with the other ‘‘ accessories” which go to cheer the 
pathway of engineers in this world. The guests 
comprised some of the most distinguished marine 
engineers of the country, and there was but one 
opinion as to the Priscilla and her performance. It 
is considered that some information about the 
other passenger ships of the Fall River Company 
may be found of interest, and the reader is re- 
quested to contrast the Bay State, built in 1846, 
and shown in Fig. 3, with this latest achievement, 
which marks the development of this line better than 
any description. 

Since the foregoing was written, the Priscilla 
made her trip to Newport, and the run was ve 
successful, since she more than fulfilled her builders’ 
and designers’ expectations. There was no effort 
made to ‘‘drive,” and only natural draught was 
used, yet, with the tide against her, she ran 160 
miles in 8 hours 2 minutes. The builders judge 
that she will make 22 miles an hour if driven. 
Throughout this trip the engines worked smoothly, 
and the boilers steamed splendidly. Indicator 
cards were taken, and the greatest initial steam 
pressure on the high-pressure cylinder was 1224 Ib. ; 
with this, and a vacuum of 26 in., the engine 
made 24} revolutions, and developed 9345 horse- 
power, cutting off on the high-pressure cylinders 
61 per cent. of stroke. It may be stated here that 
the boilers are designed for 150 lb. pressure under 
a forced draught. 

The various illustrations on pages 40 and 41 
show the Puritan, Pilgrim, Plymouth, Providence, 
and Bay State, and the following Tables contain 
some of the dimensions of the boats comprised in 
the fleet of the Fall River Line: 


Steamer ‘‘ Puritan” (Fig 4). 


Length overall . 419 ft. 4 in. 
+» _ on water line ee 
Breadth over guards 91 ft. 


ig ek, QT goa als 52 ,, 
Depth of bull, moulded ... 21 ft. 4 in. 
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Draught of water, light ... 

Compound vertical 
face-condensing engine 

Registered tonnage ek 


Steamer “ Pilgrim” (Fig. 5). 
Length overall ... a8 
» on waterline... 
Breadth over guards... 
an of bull ... me 


beam sur- 


STEAMERS OF THE FALL RIVER LINE. 
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Fic. 2, Tne ‘‘ Priscryia.” 











Fic. 4. Tue ‘‘ Puritan.” 











ae 11 ft. Sin. | Depth of hull, moulded ... 18 ft. 6 in. | Breadth of hull ... yes 50 ft. 
| Draught of water, light ... os a2 51855 Depth of hull, moulded ... : 21 ft. 8in. 
... 7600 horse-power Vertical beam surface-condens- Draught of water, light... see £0)65: 80 ss, 
cs 4593 | ing engine me als ... 5300 horse-power | Four-cylinder double-inclined 
Registered tonnage ar Ae 3484 triple-expansion engine ... 6500 horse-power 
at | Registerered tonnage - 3779 
its) 890 ft. Steamer ‘* Plymouth ” (Fig. 6). ; ; 
a 875 ,, Length overall .. ... a. 366 ft. Steamer ‘* Providence” (Fig. 7). 
ee +» _ on water line ’ 351 ft. 8 in, Length overall ... Pears Fee 373 fo. 
50 ,, | Breadth over guards... in 87 ft. » on water line tes 363 ,, 
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Fig. 7. Tue ‘ PRovipENCcE.” 


Breadth over guards... ee 84 ft. 6 in. 
oo Cea © 3... vom ae MB Gig 
Depth of hull, moulded ... wee i, 3 
Draught of water, light ... i a, 
Simple beam surface-condens- 
ing engine bss $c ... 2900 horse-power 
Registered tonnag ee 2962 
Steamer ‘‘ City of Taunton.” 
Length over all ... ot a 300 ft. 
je on water line... aie 285 ,, 
Breadth over guards 73, 
4s of hull ee ee se 42 ft. 6m 
Depth of hull, moulded ... oe 6, &., 
Draught of water, light... 10 ft. 


Compound beam surface -con- 


densing engine ... eed ... 2800 horse-power 





Registered tonnage add 
Freight-carrying capacity 


Steamer ‘* City of Brockton.” 


Length over all ... ia 
mea — water a 
readth over rds 
- 


Depth of hull, moulded ... 
Draught of water, light ... 
Compound vertical surface-con- 
densing beam engine ... 
Registered tonnage Si 
Freight-carrying capacity 


Steamer ‘* City of Fall River.” 
& Pee 273 f 


Length overall ... wa 
» on water line 





2250 horse-power 
2771 





Breadth over guards _... Ne 73 fb. 

i of bull... 23 x 42 ft. 4 in. 
Depth of hull, moulded ... we Mus Bu 
Draught of water, light... ods 9.3 2. 
Compound vertical surface-con- 

densing beam engine ... ... 2000 horse-power 
Registered tonnage ied od 2553 
Freight-carrying capacity se 80 carloads 

** City of New Bedford” and “‘ City of Fitchburg.” 
Length overall ... te ie 197 ft. 

» onwaterline ... tse 192 ,, 
Breadth of hull... a" i 32 5, 
Depth of hull, moulded ... wee 13 ,, 
Draught of water, light ... ... aft, 13 a forward, 

6. 
Simple vertical direct-acting 
propeller engine nae ... 600 horse-power 
Registered tonnage u ee 820 
Freight-carrying capacity rie 50 carloads 





MACHINE FOR TESTING LUBRICATING 
OILS 

WE illustrate on page 37 a very handy and com- 
pact machine for testing and recording the lubricating 
qualities of oils under various conditions of pressure 
and temperature. This machine is specially designed 
for the use of testing laboratories, manufacturers, 
railways, and all users of lubricating oils to whom it 
is of importance to be able to ascertain in a quick and 
reliable manner the relative antifrictional efficiencies 
of competing oils, and is the outcome of many years’ 
experience in testing oils with a larger machine of the 
same type designed by Professor A. Martens, Director 
of the Royal Technical Testing Laboratory at Charlot- 
tenburg, Berlin, and who is also the designer in the 
present case. The improved machine, the main parts 
of which are clearly shown in perspective view in 
Fig. 1, and in part central vertical longitudinal sec- 
tion in Fig. 2, consists essentially of a horizontal shaft 
A carried in two bearings on a strong pillar B belted 
to a floor-plate. The shaft can be rotated by means 
of a belt pulley C mounted on the shaft between the 
two bearings, and adapted to be driven from a suitable 
overhead countershaft. 

A testing journal D of highly-polished hardened 
steel is fixed tightly into the front end of the shaft. 
Both shaft and journal are perforated longitudinally 
with a central hole E (Fig. 3), in which is a pipe F of 
external diameter slightly smaller than the internal 
diameter of the hole in the shaft. The journal D is 
hollowed out at its forward end to admit of a rose F 
of slightly smaller diameter, which is screwed on to the 
front pa of the pipe F, and can be inserted and re- 
moved through an opening in the front end of the 
journal, which is adapted to be closed by a removable 
piece G. The pipe F is connected at its rear or inlet 
end with a source of supply of cold or hot water or 
steam, from which the heating or cooling medium is 
forced through the pipe F and the holes in the rose F* 
into contact with the inner surface of the journal D, 
so as to heat or cool the latter, as the case may be, 
after which the water or steam flows away through the 
central hole E in the shaft and out through a discharge 
pipe E' at its rear end. The inlet pipe F is provided 
with a controlling cock or valve F*, and with a screen 
F3 (Fig. 4) for keeping back any impurities which might 
clog the rose. 

A pendulum rod G has at its upper end a peculiarly 
formed cast-iron head G!, which surrounds the journal 
D, and hangs freely on it by means of three gun-metal 
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bearing strips H, H, H', spaced at equal distances 
apart around the journal (as shown in Fig. 5). The 
two side bearing strips H, H are fixed in the pendu- 
lum head, but the top bearing strip H' is capable of 
vertical movement in the head, and is adapted to be 
pressed down upon the journal by the ram of a Napoli 
hydraulic compressor I, which is screwed into the 
pendulum head, and carries at its upper end a pressure 
gauge for indicating the pressure exerted upon the 
top bearing strip. The pendulum head, other than 
the strips, surrounds the journal so closely as to leave 
only an extremely shallow space between it and the 
journal, This shallow space is filled with the oil to be 
tested, which is thereby carried up to lubricate plenti- 
fully the top bearing strip. The supply of oil is kept 
up by causing the lower surface of the journal to dip 
ina bath of the oil to be tested contained in a yo 
K, constructed with double walls, arranged for the 
circulation of heating or cooling medium. A loose 
thermometer is immersed in the bath for the purpose of 
ascertaining the temperature of thelatter. Thetempera- 
ture of the rubbing surfaces is ascertained by means of 
two thermometers L, the bulbs of which are imbedded 
in fine metal filings sealed up by shellac from the outer 
air, in holes formed in the two lower bearing strips 
HH, as close as possible to the inner rubbing surfaces 
of the latter. The stems of the thermometers project 
through the sealing, and are bent up at right angles 
and fixed to the cast-iron pendulum head by means of 
screws and cork washers. The edges of these bearing 
strips are rounded off slightly at the side, where the 
oil enters in between the rubbing surfaces. The pen- 
dulum rod is connected to the cast-iron head by means 
of a strap G* surrounding the oil vessel K. The com- 
pressor and the head of the pendulum are accurately 
counterbalanced by means of a weight (3° at the bottom 
of the pendulum rod. The bob G‘ of the pendulum is 
situated approximately at the middle of the length of 
the pendulum rod, and is capable of being slidden ver- 
tically along the rod within the limits of a scale on the 
rod showing the distance of the centre of gravity of 
the pendulum bob from the centre of the testing 
journal D. This adjustment of the pendulum is neces- 
sary in order to keep the throw of the pendulum 
within convenient limits. The motion of the pendu- 
lum is transmitted by means of a pin and slot connec- 
tion M to a slide N carried by rollers, and provided 
with a scale (Figs. 7 and 8) in which the constants of 
the machine are taken into account, and from which 
the coefficient of friction can be read off directly, 
according to the principle that the extent of throw or 
oscillation of the pendulum is the direct result of the 
frictional resistance of the film of oil between the 
bearing strips and the revolving testing journal D, 
and is consequently a measure of the coefficient of 
friction of the said oil at the observed pressure and 
temperature. Referring to the diagram Fig. 8, 


If r be the radius of the testing journal D, 
R = distance of centre of gravity of pendulum bob 
from centre of testing journal, 


a = distance of slide-actuating pin N from centre 
of testing journal, 
W = weight of pendulum bob, 


w = weight of entire pendulum, 
P = P!+ P? = pressure exerted by compressor upon 
the bearing _s and 

x be the coefficient of friction, then 

p = the frictional resistance at the circumference of 
the testing journal = z (P+ P!+ P2+ w)=2. Q, 

throw of pendulum bob, 

throw of slide, 


p.r=W.1; andi= ®, n, 
a 


N= 


Then 
2.Q.r=2 wn; 
a 


or 


a=W Roo, 
r.a Q 


These constants having been determined by ex- 
eriment, the value of x can be recorded automatically 
‘by means of a pencil carried by the slide N and pressed 
by a spring against a strip of paper, which is caused to 
travel at a suitable speed in a vertical direction past 
the point of the recording pencil, by means of mechan- 
ism actuated from the main horizontal shaft of the 
machine. 

An accurate and clear idea of the relative anti- 
frictional values of different oils may thus be formed 
by comparing the curves, obtained in testing such 
oils, with the characteristic curve obtained by testing 
refined acid-free rapeseed oil under the same con- 
ditions of pressure and temperature. 

The machine here illustrated is designed to be run 
at a standard speed of 200 revolutions per minute 
under a maximum testing load of about 300 lb. per 
square inch. This will found to cover all the 
ordinary requirements of practice. The machine may, 
however, be run at other speeds if desired. This size 
of machine occupies a floor space of 41 in. by 263 in. 

A detailed description and theory of the operation 
of this machine will be found in a report by Professor 
en Kénig- 


A, Martens in the ‘ Mittheilungen aus 





lichen Technischen Versuchsanstalten, Jahrgang 1890, 
Heft I.,” and also in a report entitled ‘‘ Ueber Schmie- 
r6l-Untersuchungen, Ergiinzungsheft V., 1889,” by 
the same author. In these reports it is stated that it 
is of the utmost importance that tests for ascertaining 
the comparative antifrictional efficiencies of lubricating 
oils under various conditions of temperature and pres- 
sure should be carried out under absolutely identical 
conditions; also that in making contracts for the 
supply of lubricating oil the methods and apparatus 
to be employed in ascertaining the antifrictional 
efficiency of the said oil should be specified clearly and 
precisely in every case. The machine is constructed 
by Messrs. Ludwig Loewe and Co., of Berlin, whose 
agent in England is Mr. H. F. L. Orcutt, 145, Cannon- 
street, London, 





THE POHLE AIR LIFT PUMP. 

On page 723 of our last volume we referred briefly 
to the Pohlé air-lift pump which has been used toa 
considerable extent in the United States for lifting 
liquids. The pump is an application of the well- 
known fact that under certain conditions a suction 
pump may draw water from a depth greater than the 
theoretical limit of 34 ft., for which it is only neces- 
sary that the water shall be well mixed with air. The 
specific weight of the mixture being thus less than that 
of water, a higher column can be supported by atmo- 
spheric pressure, and the pump will work. Several in- 
stances of this phenomenon are on record. Mr. Pohlé 
has proceeded in a somewhat different way. He found 
by experiment that when air at a suitable pres- 
sure, and in suitable quantity, was allowed to flow 
into the bottom of an induction pipe placed in water, 
alternate bands of air and water were formed in the 
pipe, as indicated in Fig. 1, and the air does not escape 
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through the water. In short, the device closely re- 
sembles a reversed Sprengel lamp. The consequence 
is that to balance the pressure at the bottom of the 
eduction pipe acolumn of the mixture is required con- 
siderably in excess of the depth of the bottom of the 
eduction pipe below the level of water in the tank, and 
thus, if this pipe is not sufficiently long to admit of this 
balance, a constant flow of fluid takes place through it. 


WATER-TUBE vw. CYLINDRICAL BOILERS. 
To THE EpIToR OF ENGINEERING, 

Srr,—I will now endeavour to fulfil the promise con- 
tained in my letter which you published last week, to 
reply to your correspondents who have favoured me with 
criticisms of my letters on the above subject, which 
appeared in your issues of March 30 and April 13 and 27. 

Mr. Sampson in his letter in your journal of April 6 
resents my remarks regarding the Belleville automatic 
feed. Mr. Sampson is, however, in error in supposing 
that I wish to disparage the merits of this automatic feed. 
On the contrary, r quite believe that it is an admirable 
adjunct of the Belleville boilers, seeing that their much 
subdivision, with the limited quantiuy of water they con- 
tain, render such an assistance a necessity. 

Mr. Sampson must, however, excuse me for not accept- 
ing quite literally bis statement that the engineers on 
board the French ships have so much faith in its action 
that ‘‘ they prefer working the boilers without gauge glasses.” 
If their faith, or enthusiasm, has reached this foolhardy 
pitch, it cannot but lead to catastrophes sooner or later, 
if persisted in. 

A correspondent, Mr. Currier, engineer of an American 
coasting steamer, though he has only two Belleville 
boilers of 250 indicated horse-power each in his ship to 
attend to, does not, after seven years’ experience, go so 
far as Mr. Sampson, for he says in reference to this 
automatic feed, in his letter published on May 25, ‘‘I 
can run my water in the boiler without the glass if 
anything should happen to the latter, but mind, I 
do not believe in doing it except in a case where it is 
necessary.” This indicates a state of mind more under 
the influence of practical experience and common sense 
than preferring to work without gauges at all. 

It is possible to drive a racing steamer at full speed 
across the Atlantic a dczen of times, even in the known 
passenger routes, without any look-out whatever, and yet 
miss a collision, but this possible performance does not 
render less necessary, or less obligatory, that incessant 
vigilance maintained in these steamers by officers and 
seamen every minute, day and night, in keeping this 
look: out. 

If, as I understand Mr. Sampson, boilers in French 
ea 3. steamers are allowed by the French Bureau, 
equivalent to our Board of Trade, to be worked without 
gauge glasses, it cannot be said that in such matters ‘‘they 
manage these things better in France,” for our Board of 
Trade would in such a case cancel the certificate, and 
rightly too, of any enthusiastic engineer who would do 
such a foolish thing, either witb, or without, an automatic 
feed. 

Mr. Sampson complains of my quoting a number of 
paragraphs which had appeared at intervals in several of 
the daily papers recording repeated failures of the Belle- 
ville automatic feed. I do not, of course, assume that 
every notice of this kind which appears in the newspapers 
must be correct, but it is strange that the convenpunitons 
of the paper in which the notices of these failures appeared 
most frequently, is a strong advocate of the Belleville 
boiler, and that he and other newspaper writers should 
unite time after time in chronicling specific cases of 
failure of this automatic feed if they never happened. 
Mr. Sampson evidently has had much occasion to ex- 
claim, ‘‘Saye me from my friends!” 

In all his remarks Mr. Sampson has, however, over- 
looked the chief objection to reliance on an automatic 
feed given in my paper, which was, that however easily 
it may maintain the feed in boilers of mail steamers per- 
forming an almost equal power from day to day, it would 
act very differently in a ship engaged in actual warfare, 
changing rapidly from full speed to slow, stopping, then 
back to full speed, and other irregular movements. Under 
such conditions an automatic feed, together with the small 
quantity of water contained in water-tube boilers, could 
not but be most dangerous, and liable to fail at the very 
moment when failure might mean destruction. If I re- 
member rightly, one enthusiastic supporter of the Belle- 
ville interest, at the discussion of my paper, met this con- 
tingency by saying that the Belleville boiler was quite 
safe without water even with the fires going. ven 
supposing this remarkable claim to be possible, it is clear 
that unless these boilers also produced steam without 
water, the ship would be equally helpless, as without 
steam the engines would refuse to move. 

Before leaving Mr. Sampson I regret feeling compelled 
to notice one remark in his letter which I would other- 
wise willingly have overlooked. Heé refers to my know- 
ledge of this subject in these words: ‘‘ The fact of the 
matter is, that Mr. Howden writes on a subject of which 
he has a very superficial knowledge, and consequently no 
right whatever to express an opinion, much less to pub- 


In the diagram the top of the eduction pipe is sup- | lish 


posed to be 35.53 above the level of the water in the 
tank, and its bottom 55.51 ft. below this level. The 
water layers are taken to aggregate 39.98 ft. in length; 
that of each successive layer and the total up to each 
point are given by the figures to the right of the pipe, 
whilst the corresponding pressure in pounds is given 
by those on the left. The construction of the bottom 
of the eduction pipe is shown in Fig. 2, where W denotes 
the pipe, C a mouth-piece at its end, and a the air 
tube. The method has been successfully applied to a 
single lift of 80 ft., whilst one of 250 ft. has been 
operated in stages, The pumpis being introduced 
iato Europe by Mr. F. M. Grumbacher, 41 and 42, 
Friedrichstrasse, Berlin. 





Coat IN Wisconsin.—A large vein of excellent coal is 
reported to have been discovered near Brule, Wisconsin, 
midway between Ashland and Duluth. The vein is said 
to be 6 ft. thick. 





ish it.” 

As I had spent some years in constructing water-tube 
boilers and observing their peculiarities of working, in- 
cluding that of the rapid fluctuations of the water level, 
before Mr. Sampson could have distinguished a boiler 
from an engine, it does not indicate excess of modesty on 
his part to write in this style. No doubt Mr. Sampson 
imagines he is at least showing great smartnessin making 
such remarks, but I believe few will agree with him on 
this point, Mr. Sampson should now be old enough to 
distinguish between smartness and impertinence. 

A correspondent in your issue of April 13,a Mr. C. 
Humphry Gilbert, begins his letter with the following 
statement, which, I am sorry to say, is simply unfounded : 
‘*During the discussion of Mr. Howden’s paper Mr. 
Milton pointed out various discrepancies in the boiler 
weights of one or two ships contained in the author’s 
table of comparisons,” and with this unfounded state- 
ment as a background he enters on a covert depreciation of 
the cylindrical boilers of the Peninsular and Oriental Com- 
pany’s steamers Himalaya and Australia, and a laudation 
of the Belleville boilers in the French mail steamers, by 
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various comparisons, and his story about a race between 
the Australia and Armand Béhic. This correspondent 
was, I believe, lately a junior engineer in the Peninsular 
and Oriental Company’s service, but is nob now in the 
service of that company, as might be inferred from his 
letter, but is, I am informed, in the employment of the 
makers of the Belleville boiler in this country. As Mr. 
Milton did not point out one discrepancy in the boiler 
weights at the discussion of my paper, he could not have 
pointed out ‘‘ various discrepancies.” As I have more 
than once given explanations regarding the dimensions 
and consequent weight of the boilers of the Himalaya and 
Australia, it is not necessary that I should repeat these 
explanations here. As to the sensational race which your 
correspondent describes, I heard some months ago a very 
different account which came from one in a much more 
responsible position on board the Australia than your cor- 
respondent. This account was that the Australia held the 
pursuing Armand Béhic at command with ease, and had 
more steam from the boilers than the engines could take, 
even with the low air pressure in furnaces used in these 
steamers. The Australia came along with the usual 
low temperature in the funnel, probably not over 400 deg. 
at the base, while the funnels of the Armand Béhic 
were found on arrival to have been so hot from the heavy 
firing that the paint was “hanging from them in strips 
like rags.” Such was the report I received, but I never 
would have thought of referring to it but for the 
atory of your correspondent in the way of the “‘ puff in- 
direct” of the Belleville boiler. Mr. Sampson, in his 
letter of April 6, explains that, though in ordinary steam- 
ing in the Australian voyage all the boilers are not at 
work, and says, ‘‘ but if another knot an houris wanted 
at any time to compete with a rival line, it is there on 
board to be had at a moment’s notice.” On inquiring how 
only 19 boilers were used in the Armand Béhic, when 
Mr. Sampson tells us they are all ready for use at a 
moment’s notice in such emergencies, I was informed 
that in one boiler a tube had burst, and this boiler was 
thrown out. I forget whether it was stated that the 
tube had burst during the race or before it. One piece of 
information regarding this race, if it had been given, 
would doubtless have revealed one important reason why 
the mercantile marine of this country has not adopted 
this boiler, that is, the quantity of coal burned in the 
Armand Béhic during these few hours. 

Though I have no personal knowledge of what the 
boilers of the Himalaya and Australia may have done on 
any particular occasion abroad, I can state from personal 
observation what they have done over long trials at 
home. The particulars I state, Messrs. Caird and Co., 
the builders of the ships, and Mr. Manuel, the superin- 
tendent of the company, can corroborate. 

With ordinary Scotch coal as fuel, fans running ab 202 
revolutions per minute, air pressure in ashpits averaging 
4 in., one ashpit valve in each furnace entirely closed, 
the engines fully opened out running at the highest pos- 
sible speed, and taking all the steam they could use, the 
safety valves were lifted and blew off steam strongly 
whenever the fires were made of considerable depth, 
unless the single ashpit valve in use was partially closed 
in each furnace shortly after firing. My experience has 
almost invariably shown that in new steamers the highest 
speed or power is not attained on first trials, and that 
any results attained on any one trial can always be re 
peated at any future period under the same conditions 
of working. 

I now come to notice the letters of ‘* Automatic” and 
Mr. Sells in your columns of April 20, and that of Mr. 
Wingfield in your issue of the 25th June. These letters 
consist chiefly, the latter I may say entirely, of an attack 
on the particulars of results given in two tables, 
published in connection with my recent paper, and in 
my letter of April 13, giving the performances in the 
one case of the water-tube boilers of the United States 
steamer Cushing, and the locomotive boilers of the 
hig ap and Folgore, belonging to the Italian Navy, and 
in the other case similar particularsof the performances 
of the water-tube boilers of H.M.S. Speedy, and the 
locomotive boilers of the Satellit, belonging to the 
Austrian Navy. 

Although I stated distinctly in my paper, read at the 
Institution of Naval Architects, and in the discussion 
thereon, that I gave the particulars of the first table 
entirely on the authority of Mr. McFarland, of the United 
States Navy and Secretary of the Marine and Naval 
Engineering Section of the Congress held at Chicago 
last year, and the second table entirely on the autho- 
rity of Herr Ziese, the acting head of the well-known 
Schichau establishment at Elbing, your correspondents, 
especially Mr. Wingfield—who, I understand, is chief 
draughtsman to Messrs. Thornycroft—assume in their 
letters that I have myself compiled these tables, and am 
responsible for the figures and results given therein, and 
proceed to ridicule what they call my figures in a well- 
developed style of sarcasm. As Herr Ziese and the 
Schichau firm have a reputation sufficiently established, 
in this and other countries, to bear any responsibility 
attached to statements coming from them, I can eafely 
leave Herr Ziese to defend himself. 

It may be well, however, to explain to those of your 
readers not so well informed on the subject, who have 
read the letters of the three correspondents I have men- 
tioned, that the table containing the particulars of the 
Cushing and Tripoli was conspicuously exhibited by 
Mr. McFarland at the discussion of Mr. Ward’s paper on 
‘*Tubulous Boilers,” read at this section of the International 
Engineering Congress at Chicago, of which Commodore 
Melville, Engineer-in Chief of the United States Navy 
Department, was chairman. Amongst those who saw 
this table, and took part in the discussion, was Colonel 
N. Soliani, of the Italian Naval Engineering Department, 
Rome. The figures which I gave in my paper are taken 





from the table in the revised published report of the pro- 
ceedings of this section of the Congress, vol. ii., page 34, 
open to all to examine and see their origin, or whether 
Ihave correctly copied them or not. This table being 
compiled by Mr. McFarland, presumably from data fur- 
nished to the United States Navy Department from 
official sources, has sufficient warranty to exonerate me 
from all responsibility in making use of it. These facts 
should have been sufficiently known to your correspon- 
dents to prevent them from airing their powers of sarcasm 
either for their own satisfaction or the entertainment of 
our readers in attempting to impress them with the 
idea that I had got up rte figures. Mr. Wingfield, whose 
sarcastic powers greatly excel those of the others, speaks 
of ‘‘the reckless manner in which Mr. Howden presents 
as ‘facts’ statements which will not bear the slightest 
investigation,” and in reference to Mr. McFarland’s 
particulars of the Cushing trials (which steamer, 
remember, belongs to the United States Navy) says, 
much of the data given is ‘‘obviously absurd,” and 
finishes up this part of his criticism with the exclamation, 
‘*So much for Mr. Howden’s ‘facts’ as regards the 
Cushing’s boiler.” He then proceeds, ‘‘ Having shown 
the worthless character of Mr. Howden’s first column ”— 
that is, Mr. McFarland’s data regarding the Cushing— 
**lep us now look at the second, that referring to the 
Tripoli’s boilers,” These are sufficient specimens of Mr. 
Wingfield’s style to show his mode of discussing such 
matters. One would suppose, from these remarks, that 
Mr. Wingfield did not know he was doing me too much 
honour in ascribing to me the authorship of this table. 
It is, however, evident from other parts of his letter that 
he was all the time aware of itsorigin. Thus, apparently, 
Mr. Wingfield’s object was not fair argument, however 
strongly expressed, but to make it appear that I was 
deluding your readers by getting up data of fictitious 
trials in order that my statements, and arguments gene- 
rally, might be discredited. This style of controversy 
always recoils on the heads of those who resort to it. 

As regards the trials of the Cushing or Tripoli I know 
nothing beyond what I found in Mr. McFarland’s table. 
As the Cushing belongs to the United States Navy, 
I would suppose no one could be in such a good position 
to give accurate details of her trials in America as the 
officers of the department under whom the trials were 
made. As regards the Tripoli’s data there are the 
same objections taken by your correspondents as to its 
correctness, the chief objection being as to the indicated 
horse-power per boiler. I have, however, to point out 
that the comparative results, both as regards the Cushing 
and the Tripoli, are not based on indicated horse-power of 
engines, but on evaporation of water per pound of coal burned 
in a given time on the respective grate areas and a definite 
heating surface. To remove, evidently, any chance of 
unfairness arising from more or less economical engines, 
Mr. McFarland has properly calculated the indicated 
horse-power in each case by assuming an equal weight of 
water per indicated horse-power used by the engines of 








both ships. What these figures show is, that three times 
the weight of water was evaporated by the locomotive 
boiler than was evaporated by the water-tube boiler, from 
equal areas of heating surface, and at a rather less consump- 
tion of fuel in the former per pound of water evaporated ; 
the water evaporated per pound of fuel in the water-tube 
boilers being from and at 212 deg., 6.51 lb., and in the 
locomotive boilers 6.62 lb. If the area of grate is correctly 
given, also the coal burned per square foot, and the 
evaporation per pound of coal in each case, it matters not 
what was the actual power of the engines, as the compara- 
tive power of two boilers is not thereby affected in the 
slightest degree. Nor does it matter whether the unit 
taken by Mr. McFarland is that of one boiler or ten, so 
long as the evaporation per pound of coal is correct, the area 
of grate on which the coal is burned, and the quantity 
burned per square foot of that area. The bottom figures 
of each column given in the table are simply the extension 
of Mr. McFarland’s unit of power per 100 square feet of 
heating surface, to the total heating surface, the total 
being, presumably, that of one boiler, but should it be 
that of ten boilers, as I have said, instead of one, it does 
not affect the comparison. 

If the actual indicated horse-power as taken by the 
engines be only 580, as stated by Mr. Sells, then as tested 
by the evaporation per pound of coal the engines must 
have used 38.6 lb. of steam instead of 20 lb. per 
indicated horse-power, as assumed by Mr. McFarland. 
** Automatic” gives only 375 indicated horse-power 
for each of the Tripoli’s boilers, which would bring 
the weight of steam in the engines on this state- 
ment of power as high as 59.7 Jb. per indicated horse- 
power. It is possible that the totals given in Mr. 
McFarland’s columns of the Tripoli are not those of 
a single boiler, but of a larger unit. Another likely 
thing is that the trial of the Tripoli of which Mr. 
McFarland has given particulars is some other trial than 
that, or those, from which Mr. Sells and ‘‘ Automatic” 
have taken their data. It is further possible that some 
mistake may have been made in the figures sent to 
Mr, McFarland. 

All these things are possible, but, whether Mr. 
McFarland’s figures be right or wrong, there is not the 
slightest justification for your correspondents’ remarks in 
their inept attempt to make it appear that I am respon- 





sible for the fgures and particulars of boilers taken from 
a grey with which I had nothing whatever to do. 

r. Sells finishes his letter by speaking of the ‘‘unfor- 
tunate ” selection made of examples of locomotive boilers 
in those of the Tripoli and Folgore, as they are, he informs 
us, to be removed to make way for water-tube boilers. 
I cannot see how the selection of these boilers is in the 
least unfortunate. Their being removed some year or two 
after the trials referred to were made does not render their 
performances more or less suitable for comparison as 
regards their evaporative power. Though the boilers 
had been destroyed by working, the next day after the 
recorded trials were made, it would not have affected the 
comparison in the least. If they are to be removed, as 
Mr. Sells states, it shows, however, that the system of 
forced draught which has been used in these boilers, that 
of the closed stokehold, adopted by our Admiralty, has 
accomplished, very rapidly, its usual destructive work 
on board ship. hat locomotive boilers can endure 
without damage the hardest working from year to year 
is amply proved by the thousands of locomotives doing 
express passenger service on our railways. 

Referring shortly to the tabie giving particulars of the 
Speedy and Satellit, published in your, journal of April 
13, these particulars, as I have all through stated, were 
arma on the authority of Herr Ziese, none of them 

eing within my own knowledge. Mr. Wingfield and 
‘* Automatic,” as in the case of the Cushing and Tri- 
poli, credit me with making up these figures also, and go 
on after their manner to show my errors. I do not 
intend to notice their remarks of this kind further, but 
will leave to them whatever satisfaction they may extract 
from such processes of misrepresentation. 

Mr. Thornycroft, as mentioned in my letter published 
in your issue of April 27, sent me corrections of the weight 
Herr Ziese had given of the Speedy’s boilers, which 
correction I gave in that letter. Having sent Mr. 
Thornycroft’s corrections to Herr Ziese, I have had 
a letter from him to the effect that from data in his 
possession he thinks Mr. Thornycroft must not have 
included in the boiler weights of the Speedy all the 
parts which he (Herr Ziese) had included in his boiler 
weights, which he enumerates as follows: Besides the 
boilers with water and mountings, “all the individual 
weights of the boiler-room between the outer stokehold 
bulkheads, inclusive of boiler covering, seatings, fixings, 
brickwork, floorplates, ashpans, stairs, railings, tubings, 
water in pipes to tanks, funnel, and all its mountings, 
firing tools and spare parts.” These in the case of the 
Satellit, are included in the boiler weight given, and 
have been certified by an official weigher. Herr Ziese 
would be pleased if this question of weight in regard to 
the boilers of the Speedy and Satellit was examined by 
accredited neutral officials. 

As these matters are in both cases beyond my personal 
knowledge, I am unable to do more than I have done in 
regard to them, and must therefore now leave any 
further action or reference to them to the principals 
concerned. Mr. Wingfield takes it upon him to alter 
the results of the Satellit’s trials given by Herr Ziese. 
The latter is prepared to establish the correctness of bis 
figures as published in your columns. 

Mr. Wingfield thinks that giving the total length of 
space occupied by the machinery (engines and boilers) 
in both Speedy and Satellit, is unfair to the former on 
account of the greater beam which he says the Satellit 
has. I know nothing about the Speedy’s breadth of 
engine or boiler rooms, though their combined length 
given by Herr Ziese is acknowledged to be correct, but I 
give here a plan showing the complete dimensions and 
arrangement of both engine and boiler room of the 
Satellit, which Mr. Wingfield can compare with those of 
the Speedy. If he will give a similar plan of the engine 
and boiler rooms of the latter, it would be seen at a glance 
how much, or how little, the complaint of Mr. Wingfield 
is justified. 

he claim is being continually made on behalf of the 
water-tube boiler that it is not only lighter per indicated 
horse-power, but occupies also much less space per indi- 
cated horse-power than any other boiler. I have put 
forward these locomotive boilers from the data supplied to 
me to prove that these claims cannot be pres 9 even 
for these torpedo-boat water-tube\boilers, whose closely 

laced and small-sized tubes render them utterly unfit 
or sea-going steamers or for continuous working. 

T have now to call special attention to an important error 
which I inadvertently made in my letter published by 
you on April 13, which would have much reduced the 
actual efficiency of the boilers of the Satellit. I there 
gave the air pressure used on the trials of the Satellit 
as from 3 in. to 4 in., instead of from 3 to 4 centimetres, 
as it actually was. This great difference in air 
pressure, 1,4, in. to 13 in., clearly shows that steam was 
very easily maintained in the locomotive boilers, and at a 
ess air pressure than in the water-tube boilers of the 
Speedy, notwithstanding the latter has practically double 
the heating surface per indicated horse-power obtained. 
I should mention that Herr Ziese informed me as soon 
as he saw the mistake made in putting inches instead 
of centimetres in my statement of the air pressure, 
but as I explained in my last note, it has been 
out of my power to make this correction earlier. Mr. 
bay oa must, therefore, recall his remarks regarding 
the higher air pressure used in the Satellit trials which 
my mistake on the point has led him to make. 

I find, Mr. Editor, that the time at my command this 
week will not allow me to state the conditions of a pro- 
posed trial between the water-tube and cylindrical boilers, 
referred to in my note published last week. This I hope 
to do in an early issue, 

I am, yours faithfully, 
James HowpbEn. 

8, Scotland-street, Glasgow, June 26, 1894, 
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HUDSON’S DUPLEX CONDENSER AND FEED-HEATER. 
CONSTRUCTED BY MESSRS. THORNTON AND CREBBIN ENGINEERS, BRADFORD. 
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Fig. 1. 


THE accompanying illustrations show an arrange- 
ment cf condenser and feed heater invented by 
Messrs. G. E. Hudson, of Scarborough, and manu- 
factured by Messrs. Thornton and Crebbin, Brad- 
ford, which is arranged to cleanse the steam from 
the grease or lubricant carried forward from the 
cylinder and valve chest, and for utilising the hot 
water resulting from the condensation of the exhaust 
steam to heat the feed. In the feed heater illustrated 
by Fig. 1 there is no internal mechanism, the only ad- 
justable part being the cold water jet, which is re- 
gulated by a valve at the side or top of the apparatus. 
The exhaust steam passes direct from the cylinder to 
the steam-tight chamber, entering by the pipe marked 
A. The oil and grease is deposited in the bottom of 
this chamber, and can be drawn off at intervals through 
the cock N. From the lower chamber the steam passes 
to the upper chamber by the pipe D, and entering at the 
top, it is met by a jet of cold water, resulting in con- 
densation. The hot water falls into the upper cham- 
ber. When water containing lime is used for the 
spray, any grease remaining in the steam is precipitated 
with the lime to the bottom of the chamber, ultimately 
forming a solid mass, which is removed through a 
asekels L. The purified water is drawn offat F, while 
H is an overflow, and J an escape pipe for carrying off 
any surplus steam. Of course this heated water 
re | be used for any purpose. Fig. 2 shows a steam- 
jacketed condenser, affording not only a larger area 
for intercepting and depositing grease, but a 
certain measure of superheating of the feed water. 
As in Fig. 1, the steam enters at A into the space 
between the outer and inner shells of the condenser, 
and while the grease is deposited in the bottom to be 
drawn off at the cock, the steam finds its way up and 
into the short pipe D, where, as before, it is met by 
the jet of cold water. The resulting hot water is drawn 
off at F, the overflow being shown at H, and the escape 
pipe for steam at J. The manhole for the removal of 
lime deposit is at L. This latter construction is 
smaller in height for the same capacity, but slightly 
greater in diameter, than that in which the condenser 
is above the oil precipitation chamber. 





COMPOUND CONDENSING CORLISS 
ENGINE. 

WE illustrate on pages 45 and 48 a fine compound 
Corliss engine constructed by Messrs. H. Bollinckx, of 
Brussels, who show some fine engines at the Antwerp 
International Exhibition, This firm have made a 
speciality of high-class engine work, and have obtained 
excellent results, both as regards fuel economy and 
ease of working. In the case of simple Corliss engines 
of from 50 to 100 horse-power, the steam consumption 
on trial has been found to range from 16.3 lb. to 
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14.4 lb. per indicated horse-power per hour for the 
condensing type, and 25.2 lb. for the non-condensing 
type. The compound condensing engine of the type 
shown in our engraving has given the excellent result 
of 13.25 lb. to 13.5 lb, of steam per indicated horse- 
power. The builders attribute part of this economy 
to the plan they have adopted for constructing the 
cylinders of these engines, of which details are shown 
in Figs. 2and 3. The liner is, it will be seen, corrugated, 
thus facilitating the passage of the heat through the 
jacket. That this device does operate in the way de- 
signed, has been proved by actual experiment, It will 
be seen that one set of valve boxes is cast with the liner 
and the other with the jacket, and in each case these 
valve chests are placed at the bottom of the mould, so 
as to insure that the metal in them is sound. The end 
of the liner is turned to fit into a recess in the jacket 
portion as shown, with which it makes a steam-tight 
but not a rigid joint, so that the cylinders are free 
from expansion strains when warmed up by the steam. 
The engine beds are of the girder type, the section 
through the guides being as shown in Fig. 4. The 
feed pump is shown in Fig. 5, and it will be seen that 
the ram is very carefully guided. A feed heater, of 
which details are shown in Figs. 6 and 7, is also pro- 
vided. Messrs. Bollinckx pride themselves on the accu- 
racy of their workmanship ; thus all pins, even those 
only § in. in diameter, are forced into place by pressure, 
No jointing material is used in the cylinder covers, and 
the flywheel is not keyed on. All pins and journals, 
after turning, are ground true to gauge, the toleration 
being ;y millimetre (.0008 in.) for large pieces and 
réo millimetre (.0004 in.) for small ones. Special 
attention has been paid to the arrangements for secur- 
ing regular and continuous lubrication, a matter which 
is especially important where the engines are intended 
to run without stopping for long periods. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 3, 1894. 
TuE iron trade is in even a worse condition than last 
week, and no improvement is probable for two or three 
weeks, or until buyers and sellers can know what the 
new tariff duties are to be. The apprehension in manu- 
facturing circles is that the House will prolong debate 
to force a number of protected articles on the es list. 








As usual at this season, very few orders are placed. 
Pig iron is scarce, but consumers pursue the hazardous 
policy of delaying buying until actual orders are re- 
ceived. No. 1 foundry is 12.50 dols. at seaboard, 
billets 18 dols. at mill. Merchant bar, plate sheets, 
beams, and channels are all run down in stocks. The 
railway strike has paralysed traffic over 2500 miles of 
country, and to-day it threatens to extend eastward. 
The secret of the strike, of which the newspapers 
make no note, is the hostility of trade unionists every- 
where to the Pullman Company. Besides this, the 
Railway Union, recently compacted after two or three 
years’ training, is eager for a trial fight. The June 
production of anthracite coal was 4,500,000 tons, the 
heaviest production on record. 

There is no noticeable improvement in the industries. 
The volume of business continues at a lowebb. Prices 
for many staple products declined last week. The 
Administration is preparing the public mind for the 
surprise of another issue of bonds. 





CAPITAL AND LABOUR. 
To THE Eprtor oF ENGINEERING. 

Srr,—Mr. Macdonald challenges your readers with his 
definitions of betterment. As I, for one, cannot accept 
them, I beg for space to reply. Before discussing better- 
ment it is necessary to consider rent, and I am surprised that 
Mr. Macdonald regards ‘‘land values” and ‘‘ necessity 
for rent’ as absurdities. If rent is not to be the basis of 
tenure of land, whatis? I have followed him closely to 
discover the terms on which he would have an occupier 
hold land, and I gather that he thinks that any one has a 
right to occupy land rent free, provided he uses it. In 
days gone by we used to hear and read of this idea, but I 
thought it had long since exploded. From Mr. Mas- 
donald’s point of view, if a man, say a pig-dealer, 
happened to have possession of an acre of land in the 
heart of London, say opposite the Mansion House, he 
would be quite justified in covering his acre with pigsties, 
while a banker might be relegated to Canvey Island, or a 
dock company to the Hebrides. By what arrangement 
would Mr. Macdonald sort out various businesses to the 
most suitable places ? I fear he cannot find a better than 
rent, for rent does it to perfection. Ags, he seems to 
think that users of land pay the rent. ho does he sup- 
pose pays the rent of a baker’s shop or a farm? The 
baker and farmer, or their customers? I never heard of 
a baker that made a present to his customers of the price 
of the land on which their bread was made, any more than 




















Juty 13, 1894.] 


ENGINEERING. 





45 








COMPOUND CORLISS ENGINE AT THE ANTWERP EXHIBITION. 


CONSTRUCTED BY 


MESSRS. H. BOLLINCKX AND CO., ENGINEERS, 


(For Description, see opposite Page.) 




















































































































he did of the price of the flour of which it was made. The 
rent forms part of the cost before his profit is put on, and 
the same with all rent-payers. Therefore, if we hand 
over the land to the users, we are simply making a change 
of landlords from one set of men to another, and the 
second set have no more right to it than the first. Wealth 
would roll in to those holding the best positions, and they 
could swamp all competitors with less advantages, for I 
must maintain that a jeweller’s shop is far better placed 
in Cheapside than in the suburbs or a country town, in 
spite of Mr. Macdonald’s dogma that “land values” are 
an absurdity. Jewellers and others are well aware of the 
advantage of a good position, and are ra to pay a high 
price for it, and it is quite right they should. 

Now for betterment. I would submit toMr. Macdonald 
that ‘‘ betterment” is exactly synonymous with ‘‘ rent.” 
There is no need to call one end of a pole one thing, and 
the other end something else. Similarly there is no 
reason that rent should be divided out, and the lean end 
called ‘‘worsement” and the fat end ‘‘ betterment.” 
Your correspondent dates betterment very far back, con- 
temporary with the Creation, but I have an impression 
that it is a very modern invention. I recollect that 
economists used to teach the doctrine of ‘‘ unearned in- 
crement,” but never ‘‘ betterment,” and it is only since 
the public, astonished at the huge proportions to which 
rent can attain, have cast longing eyes on the plump end 
of rent, that it has been called betterment. The great 
ditficulty with former economists was to define where rent 

and betterment began. I always maintain that 
there is no dividing line. Mr. Macdonald does not make 
it quite clear where his betterment begins, unless, as he 
does not admit rent at all, he believes every penny paid 
for the use of land is “ betterment ;” then he and I agree 
that rent and betterment are one and the same thing, 
and further, they are both ‘‘ unearned increment.” 

To consider the example commented upon by Mr. Mac- 
donald, viz., the 50 acres near Glasgow, the rent or better- 
ment of which went up 150 per cent. as soon as a railway 
ran near it. The point is to whom this 150 per cent. 
belongs. The landlord takes it. Mr. Macdonald says it 
does not belong to him. I agree with him, as the land- 
lord neither by thought, word, or deed contributed to 
this increase. Mr. Macdonald says it belongs to the 
users or tenants. I decidedly disagree with him, as the 











tenants are exactly in the same position as the landlord, 
and have done nothing whatever to bring about this 
increase. The district been improved, and as rents 
can only rise because some one thinks the position is more 
advantageous than heretofore, and as tenants have no 
more right than any one else to a better article for their 
money without paying more for it, it is quite right they 
should pay this 150 per cent. extra. It could more 
readily shown that it belonged to the railway company, 
but as they recoup themselves to their own satisfaction 
out of the fares charged, they have no claim upon it. If 
it does not belong to any of the parties interested, to 
whom does it belong? I submit to your readers that the 
whole of the British Isles belong by right to the whole of 
the British people; consequently any increased value 
that takes place to which no one else can lay claim belongs 
to the sameowners. Mr. Macdonald claims (I think) that 
all the land belongs to the users, but I claim that non- 
users have equal right. A tailor does not part with his 
birthright because he does not himself till the soil, but in 
effect says to the tiller, “‘If you till my portion I will 
make you a coat.” They are joint owners, and the 
tiller has no more right to expect the tailor to give him 
his land than the tailor has to expect the other to give 
him his cloth. There is no need to discuss which is the 
tailor’s portion of the soil; his part is the so-much-per- 
head which the total rent of the whole land gives, and 
there is no need to pay the same to him, but use it instead 
for imperial taxation, and so make every man ary alike. 
Mr. Macdonald says the Government should hold the 
land the same as in Canada. I do not know what keeps 
him from saying how the Government are to obtain zee 
session, but there are many advocates of land nationalisa- 
tion who have not the courage of their convictions. If 
Mr. Macdonald is afflicted with this timidity, I am not 
and I freely advocate that the State should take over all 
land without compensation. If for centuries one part of 
the nation have enjoyed unjust privileges at the expense 
of the rest, I cannot see that the nation should be called 
upon to buy back their own. No one proposed to com- 
pensate highwaymen when railways destroyed their occu- 
ation, nor do we compensate a public man who has been 
iving on public money when scandal prevents him con- 
tinuing the practice. It would take but little argument 
to show that those who appropriate public land areas bad as 
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those who filcb public money, and that they, one and all, 
deserve terms of penal servitude. Still, as it has always 
been regarded as legal, I would let them off scot-free, 
provided they were powerless to continue their opera- 
tions in the future. It is often argued that as men buy 
land at full price with money, we should be robbing 
them did the nation take it back and not compensate 
them. This isnotso. Ifa man puts his money in land 
he is like any other investor, and must take his chance of 
profit or loss. Investors in land have been warned many 
years now that the nation will claim its own sooner or 
later, and if men will persist in putting their money in 
this risky speculation, they must take the consequences. 

In order to emphasise the principle that the nation are 
the true owners of the land, I give an illustration of my 
own position, which is that of the mass of the people. 
My father and forefathers before worked the whole of 
their lives either on land or for capital in different forms. 
Will your readers consider why I was born without the 
right to a single inch of land or a particle of capital, and 
I cannot put my foot on the first, or approach the second, 
without agreeing to the terms of the holders? For all 
the interest I had a right to in my native country, I might 
as well have been a Hottentot. Far better, perhaps, as 
for ought I know I may have to pay for my footing in my 
own country to a Hottentot, German, ora Jew. Again, 
taking us in the aggregate, the whole of this generation 
are workers, each doing his share towards producing and 
increasing wealth. When we leave it, by what right will 
our accumulation pass into the hands of, say, half a 
million in the next generation, and leave some 40 millions 
absolutely portionless? 

As I cannot take space to touch on all the propositions 
of Mr. Macdonald, I will not claim to have disproved his 
definitions, but I think what I have said will convince 
most that they are doubtful, and require reconsideration 
before acceptance, 

Yours truly, 
F. G. W. 





To THE EpiTor or ENGINEERING. 

Srr,— Your correspondent “‘¥. G. W.” says: ‘‘In the 
opinion of ‘J. M.’ everything is all right, and he does 
not offer a single suggestion of improvement.” How he 
could make this statement 1 am at a loss to know. 
I know that there are many things to be righted; 
and I am willing that anything and everything 
that can honestly be done should be done to ameliorate 
the condition of the wages-earning class, of which I am 
one. If he had read my letters he would have known 
my views on the subject. I affirm that industry, tem- 
perance, and thriftiness on the part of the wages-earning 
class will do far more to make them independent and happy 
than any amount of outside help. Without personal effort 
all external help, especially the help promised by theorists 
and faddists, will only prove a sham. I know ahusband, 
wife, and two sons, the husband and sons working and 
earning in all about 4/. 10s. weekly, yet said family cannot 
pay a weekly rent of 3s. without getting into arrears, 

know another family, consisting of husband, wife, and 
one son, whose weekly income is not less than 1/, 15s., 
and who cannot pay 2s. 3d. per week of rent regularly, 
and this not because of the use of strong drink, but 
because of thriftlessness. I know another family; the 
husband seldom works, because he is lazy. Besides 
these, I know personally scores who are in a like 

ition, and have no hesitation in saying that in 
Great Britain there are hundreds of thousands who 
are either drunken, improvident, or lazy, and who only 
can by change of habits keep themselves from being in 
poverty or always on the verge of it. ‘‘F. G. W.” gives 
your readers a quotation from Chambers’ Journal begin- 
ning with ‘‘ The misery in the world is sufficiently appa- 
rent for the blindest to see it,” &c. Yes, misery can be 
seen in that family where the husband, instead of taking 








his wages home, leaves them in the public-house, It is 
sorrowful to see a strong, lazy hulk of a fellow pretending 
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to be looking for a job, and to know that day after day 
he is sitting in some free library, club, or such like place, 
enjoying himself, while his poor wife is out washing in 
order to get a living for herself and family, and also the 
food and money for drink which this lazy scoundrel de- 
mands. Yes, it is ‘‘sorrowful,” and I can assure 
“FE. G. W.” that I heartily denounce such conduct. But 
while denouncing such individuals, I personally practise 
what I preach, as I have not for upward of 40 years spent 
one penny on strong drink or tobacco. I have not during 
that time been one day idle, except on the usual holidays 
or through sickness, and have put past something for the 
proverbial rainy day. Had the wages-earning class of 
Great Britain followed my example during the past 40 
years, if we had not arrived at the ‘‘millennium” that 
“FG. W.” writes about, we would at least have attained 
to a degree of comfort that is almost inconceivable. And 
this comfort could have been reached without stealing the 
capital of the capitalist or rent and betterment from the 
landowner. 
I am, Sir, yours truly, 
Glasgow. J 





To THE Epitor oF ENGINEERING. 

Sir,—Capital is the accumulated product of labour 
already done, or, rather, as much of the product as it has 
been found possible to save, and is, so to speak, stored 
labour. If there had never been any labour done there 
would now be no capital; and if labour were to now cease, 
capital would immediately cease to increase, rapidly 
decrease, and very soon become extinct, so that not only 
has labour produced all the capital that exists, but with- 
out continuous labour capital cannot continue to exist. 

The land, sea, air, rivers, the wild animals, woods, 
coals, metals, and, in short, all Nature’s productions are 
not capital. They were here, probably, ages before man, 
and may be here ages after man has gone. Man, either 
as a labourer or as a capitalist, has never added one ounce 
to these natural productions, and they are whether man 
is oris not. Capital, then, is simply the tangible, material 
no pag of work done up to to-day, or that portion 
which can be made to endure of the product of the past. 

Labour is the unused brain, the unworn muscle, the 
talent of the future. Ibis the power, the capability, the 
int mtion of doing work. 

Capital and labour meet in the present, to-day. All the 
labour ever done down to this minute is now either capital 
or else it is wasted. At any rate, whether for good or 
evil (whatever those terms may mean), it is absolutely 
done with. All our yesterdays of labour have made our 
capital till now, and all our to-morrows of labour must 
not only make our future capital, but also maintain our 
present existing capital, 

Breaking, then, with the past at this hour, the question 
is, a aaa shall the future capital be? Whose ought it 
to be? 

People called capitalists have got hold of existing 
capital somehow, and have also got hold of all the natural 
products previously enumerated, and they doubtless in- 
tend to get hold of to-morrow’s production. 

Let us then meet them to-morrow. 

A large engineering firm is run something like this: 

Capitalists, who may, or may not know the difference 
between a locomotive and a windmill, tind the capital and 
take profits. 

A works manager, financial manager, &c., are ap- 
pointed on salaries, percentage of profits, or what not, 
and these make the thing either a success or a failure. 

Draughtsmen, foremen, clerks, workmen, &c., on 
weekly wages mostly, do the slaving, and if all goes well 
it tuens out to be: A first-class thing for the capitalists, a 
second-class thing for the managers, and a very third- 
class affair for the employés, the best of whom are 
allowed to keep their situations and receive enough this 
week to keep them in working order next week. Now 
these employés are the cream of the firm; they supply the 
future managers and produce the profits, 

The draughtsmen originate and design the new in- 
ventions, which are patented in the names of the capi- 
talists. ‘The foremen organise and superintend the work, 
the clerks and the workmen do their part, but the share- 
holders, who, perhaps, are never seen on the premices, 
absorb like an insatiable sponge the profits of the whole 
concern. 

Now it is easily within the power of these managers 
and employés to drop that sponge—that is, if they believe 
in themselves. The smart men among them are known to 
each other ; the clever draughtsman, the intelligent fore- 
man, the quick reliable clerk, the rapid and energetic 
workman, all know each other. With a little capital of 
their own they could dispense with the capitalists. In 
order to acquire this capital they must believe in one 
another and help one another. 

Why should not the whole of the employés in the 
country subscribe, say, from 3d. to 1s. per week each, to- 
wards co-operative employment of themselves by them- 
selves? There are, I suppose, from six to eight millions 
of employés in the country, and at 1s. a week each, one 
year’s subscriptions would amount to some 20,000,000/.—a 
sufficient capital to start 200,000 to 300,000 employés every 
year as co-operative producers, and as these would, in the 
first instance, always be the best among them, and would 
work into one another’s hands, 25 years, at a very out- 
side estimate, would en-ol every employé in the country 
as his own employer. 

It remains, therefore, for the workers of this and other 
countries to consider whether their emancipation is worth 
the tsmporary sacrifice of 1s. (perhaps much less) per week 

To any individual who believes in his own lucky star I 
would say, ‘‘ Does one workman in 50 succeed in raising 
himself above his surroundings?” 

Tam, Sir, yours, &., 
A. B.C. 





MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpIToR OF ENGINEERING. 

Srr,—As the Broad Arrow, the official military gazette, 
has noticed this correspondence in a manner somewhat 
different to its former comments on the Royal Engineers, 
I hope you will allow me to further trespass on your 
space. 

<= its issue of the 23rd ult., civil engineers are told that 

they are acting very ungenerously in cavilling at their 
brethren of the military profession, and ‘‘ it seems that a 
new principle has been invented to debar men who have 
served the Queen from employment for which they are 
suited.” We are taken to task because we are vey in- 
dignant that berths are found in the Army Works 
Department, the Ordnance Survey, and in India, ‘‘as 
havens of rest for some 400 superfluous officers.” We are 
informed that we demolish our case in stating ‘“‘ by this 
the efficiency of the Army is impaired,” and are asked, 
‘How can this be, if they are ‘superfluous’?” The 
answer is short: The regimental money spent on this ex- 
crescence might either be saved to the public or devoted 
to some other branch of the Army; the latter would be 
rid of paper soldiers, and taxpayers of amateur civil 
engineers, , 

The Ordnance Survey of Great Britain and Ireland is 
geodetically complete, and only requires filling in and 
revision. ‘There is no scope at home for learning in this 
line, and our leading military authority is convinced of 
this. India, Australia, South Africa, and the colonies 
present ample opportunities for surveying pieces of country 
should Engineer officers really wish for hard work. 

As regards the Indian Civil Works Department, Mr. 
Lyall’s Committee is at present sitting to decide whether 
Engineer officers should be allowed to join it or not. 

The following extract, from the issue of October 7, 1874, 
is greatly at variance with the Broad Arrow’s present tone : 

**On former occasions we have expressed the opinion 
that the Royal Engineers are constantly occupied, 
during times of peace, in ——— work for which 
they are not qualified, and which does not in the 
very least degree tend to improve their qualifications for 
their own proper duties on active service. The advance 
of military education in other branches of the service 
renders it unnecessary to employ Engineers upon any 
except special and scientific operations in war, and in all 
probability the Army would not suffer if the strength of 
the corps were reduced. At all events, the employment 
of the Royal Engineers in the capacity of middlemen 
entails waste of money. A contractor who succeeds in 
gaining the approval of an Engineer board upon_his 
‘jerry’ building is at once secure, whereas if the War 
Office dealt directly with the contractor, it would other- 
wise be possible to bring him to book when the results of 
bad workmanship became apparent. The contractor 
could be held responsible, but the Royal Engineers appa- 
rently enjoy immunity in this respect.” 

It further refers to the ‘‘ omission of staircases from 
plans,” and to the fact that ‘‘the Royal Engineer officers, 
very naturally, are not builders by trade, and are gener- 
ally helpless in the hands of the ‘foremen of works.’” 
It insinuates that the latter are ‘‘tools of certain con- 
tractors,” and mentions a case where materials supplied 
by a tirm for barracks, not 50 miles from London, were 
rejected, and purchased by another firm within the ring, 
which happened to have made the next lowest tender, and 
that the board passed them without demur for this firm, 
without the formality of removal and re-delivery. This 
firm is said to make it a point of employing as foremen 
only ex-Kngineer ‘‘foremen of works” who have given 
them satisfaction whilst in the Army. It also states that 
the superintendence of buildings requires the mature 
skill of specially qualified men, and advocates the em- 
ployment of civil practitioners, instead of unpractised 
officers, and further, that an increase of the Royal Engi- 
neers Department, accompanied by a corresponding re- 
duction in the number of Royal Engineer officers, would 
seem advisable. Has the editorship of the Broad Arrow 
changed hands, or has the editor changed his mind ? 

The British Medical Journal felt it its duty to call 
attention to the grossly insanitary condition of the cavalry 
barracks at Windsor, and the Secretary of State for War 
admitted that all was not as it should be, but that other 
barracks were in a worse state, and Windsor must wait 
its turn, A few days ago the latter gentleman, in answer 
to a question put concerning the drainage of the newlines 
at Aldershot and of the Wellington Barracks, said that 
steps were being taken as rapidly as possible in all barracks 
to rectify such matters. 

What have the Royal Engineers been doing in past 

ears in the face of these astounding facts? ‘ Quondam 

ivision Officer” treats sanitary matters with great sang- 
Froid, and hence the result. 

‘“Y. Y.” mentions a case of a fortification in India 
with loopholes too small for the guns. History repeats 
itself! Sir H. W. Gordon, K.C.B., stated before the 
Commission of 1887: ‘* Colonel Gordon in 1866 was com- 
manding Engineer at Gravesend. At Shornmeade and 
the forts on the Thames, the gun passages were found to 
be too narrow to allow the projectiles to go through. He 
reported to the Inspector-General of Fortifications, who 
said, ‘ Never mind ; youhave got liberty to spend 10,0007. ; 
do not spend more in rectifying that matter.’” With 
regard to the danger of allowing underpaid temporary 
men to possess important military information, a fortitica- 
tion draughtsman was questioned before this Commission, 
and said, ‘‘ No one wants a military Engineer, except a 
foreign Government ; and I could not, without being a 
traitor to my own, take my knowledge to any foreign 
country.” What is there to prevent such a man from 
tracing plans going through his office, and, when he is cut 
adrift, from treating his country as it has treated him, by 





selling his information to keep off starvation? This was 
actually done by an ex-Engineer draughtsman, who was 
sentenced to twelve months’ hard labour at the Liverpool 
Assizes in 1892, for attempting to sell information concern- 
ing our two greatest fortresses, Malta and Gibraltar, to 
the French Government. A few months ago information 
concerning the armament of our Thames forts was pub- 
lished in a contemporary. Such is the care bestowed on 
our defences ! 

Colonel Dawson Scott, R.E., Deputy Director of Works 
said, in 1887, that Mr. Bell, a first-class surveyor, and an 
especially good architect, conld be employed on barrack 
designs, and the services of the Royal Engineer officer 
then employed for the purpose, at a guinea day, might be 
dispensed with. Mr. Bell is now employed as architect 
to the Design Branch, and so is the military officer, but 
what has the latter to do beyond signing the plans ? 

Mr. Edwin Arnold, in his travels in the far East, 
chanced on a building which had been designed by an 
Engineer officer. When he was informed of this, he charac- 
teristically remarked, ‘‘Let us hope he was a better 
soldier than he was an architect!” Army men sigh, and 
hope the non-military engineer is an architect if nota 
soldier ! 

Throughout its whole history the corps has been 
unfortunate ; originally it was starved, now it is overfed. 
The Duke of Wellington complained bitterly of it, and 
endeavoured to make it efficient; forty years elapsed 
from his time to the Crimean War, and again it was bad ; 
another four prophetic decades are about to lapse, and 
another war looms, to find it in the same state. 

Tam, &c., 
ALMA MATER, 





THE VICTORIA HOUSE AT CHICAGO. 
To THE EpIToR OF ENGINEERING. 

Srr,—I, in company with many others, have been 
waiting anxiously for a public and official denial of the 
alleged a of Victoria House to the furnishing firm which 
supplied the fittings as an exhibit. It is almost beyond 

ence that the narrative set forth in ‘‘ A British Exhi- 
bitor’s ” letter to the Daily Chronicle, and reproduced in 
your last issue, can be correct, but as day after day goes 
by without denial or explanation, the suspicion that 
the Royal Commission not only blundered, but also tried 
to hide the fact in the arrangement of its financial state- 
ment, grows stronger and stronger. The tales brought 
back by exhibitors of the ways of the Administration, 
coupled with the admitted fact that it spent 14,000/. on 
housing its officials, and only some 2000/. on decoratin: 
the exhibitors’ courts, render it very easy to believe ma, 
that may be -— against its competence for the work 
intrusted toit. But charges against its straightforward- 
ness fall into another category, and will only be accepted 
when it is seen that it declines to reply to them. The 
question it has to answer is, ‘‘ Do the accounts relating to 
Victoria House give a fair representation of the facts, or 
are they intentionally misleading?” If ‘* A British Exhi- 
bitor’s”’ charges be true, the accounts should have been 
somewhat as follow : 


Victoria House. 


S. im id. 
Construction ... 10,802 16 1 
Office furniture ae 290 17 0 
Gardens me sie ae aye 613 9 10 
Insurance _... i as see 525 0 0 
Honorary architect’s charges... 350 0 0 
Loan to exhibitors on security of 
interior fittings, valued at 
34421, 138. 3d... nt : 2,500 0 0 
Ry: 15,082 2 11 
Received from furnishing firm, in 
full discharge of their debt of 
2500/., and also for sale to them 
of Victoria House and office fur- 
niture os eae ave - 2,000 0 0 
Net cost of house .-- 13,082 2 11 


Now the accounts, as published in the Journal of the 
Society of Arts for May 18, 1894, stand as follows: 


Cr. 
By Victoria House: i eB 
10,802 16 








Construction ... 1 
Interior fittings ots 3,442 13 3 
Office furniture nee ae at 290 17 0 
Gardens ie . é 613 910 
Insurance __... wea xe ake 525 0 0 
Architect’s charges ... 350 0 0 

16,024 16 2 
Less by sale of house wes .. 2,000 0 0 

14,024 16 2 


The discrepancies between the two accounts suggest the 
following queries for solution : 

a Did the Commission advance a sum of money to the 
exhibitors who showed their goodsin Victoria House, and 
if so, did they get repaid in tull? If not, why is not the 
fact disclosed ? 

2. Did the Commission Pay the sum of 3442/. for the in- 
terior fittings of Victoria House, or was it only debited 
against them when the accounts were being made up ab 
the end? If the fittings were held as security against the 
repayment of a loan, their value ought not to appear in a 
** statement showing receipts and payments.” 

3. If the furnishing firm valued their fittings at 3442/. 
how was it, after six months’ use, a house and 500/. had 
to be given to them to prevail upon them to carry their 
goods away ? 
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4, How isit that an honorary architect’s services are as 
expensive as those that are paid for in the usual course? 
There are other questions that might be asked, but they 
can wait until a reply has been given to these. I do not 
know the ways of Royal Commissions, but if another week 
should pass without these charges being refuted, the 
uncomfortable doubts, which now fill the breasts of all 
the exhibitors at the late Exhibition, will ripen into 
still more uncomfortable convictions. 
Yours truly, 
Oxe Wuo DectiineD To EXHIBIT. 





RAPSON’S SLIDE. 
To THE Eprtor oF ENGINEERING. 

Sir,—In my letter on page 15, it is stated that the 
leverage when hard over is to the leverage when the 
rudder is amidships as O C? to OA*, the square of the 
hypotenuse to the square of the perpendicular. In the 
screw stearing gear objected to by Mr. Charles Gardiner 
and by ‘‘R. We B.,” this ratio isas O A to OC simply, 
or as the perpendicular to the hypotenuse. The one is 
therefore not decreasing in the same proportion as the 
other is increasing, as ‘‘R. W. B.” states it tobe. My 
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diagram was, I find, not quite correctly reproduced last 
week ; the two angles between the full and dotted lines 
should have been equal. I now repeat the diagram in its 
correct form. 

It astonishes me that he should have tripped over the 
screw gear stumbling-block. I am sure I have heard an 
‘*R. W. B.” describe it correctly, but I was not aware 
that he had never fitted such gears. The rudder-head 
requires no “‘ play,” and there need be none in the nuts 
and joints of . rods. Mr. Gardiner will see how true 
pee my remark that ‘‘ everybody makes the same mistake 
at first.” 


July 6, 1894. BEREAN. 





PATENTS. 
To THE Epiror or ENGINEERING. 

S1r,—Your admirable summary in ENGINEERING for the 
6th inst. of the complacent speeches, recently delivered at 
the Chartered Institute of Patent Agents, in praise of 
that body, suggests to me that it might be salutary to 
draw the attention of some of the more bloodthirsty of 
your correspondents away from the demolished fortifica- 
tions of the Royal Engineers towards a subject which is, 
after all, of more importance to the bulk of your readers, 
viz., that of patents and patent agency. Therefore I beg 
that you will allow me to make a few disjointed remarks 
with this object in view. : 

As to invention generally, I confess to being somewhat 
of a pessimist. An engineer whom I respect very highly 
has often quoted to me the inverted proverb, ‘‘ Invention 
is the mother of necessity ;” andanother, who has made 
a handsome fortune, has avoided patents all his life, and 
openly recommends the entire abolition of the patent 
aws. 

For my part, I would certainly vote for having them 
‘* mended or ended,” for, at present, they appear to my 
jaundiced vision as merely an elaborate provision for 
lining the pockets of lawyers and patent agents at the 
expense both of inventors and of the public generally. 

In the first place, I regard the large balance annually 
paid by the Patent Office into the Treasury as a heavy 
tax on invention, and a distinct discouragement to 
the exercise of ingenuity. I am not so much in favour 
of a reduction of the fees as of a judicious appli- 
cation of the money for the benefit of inventors ; 
by having searches as to novelty made before grant- 
ing of a patent (particularly to foreigners!), and by 
reprinting the large number of specifications now 
“out of print;” by bringing the patent summaries 
reasonably ‘‘up to date ;” and by endeavours (which I 
presume would cost something) to persuade the German 
Government to occasionally grant a patent to an English- 
man ; and to secure a reasonable degree of protection in 
other foreign countries. : 

Vast stores of information might also be made available 
for use in our manufactures by summaries (drawn up b: 
engineers—not patent agents) of foreign patents, whic 
would cost little in comparison with the advantages they 
would confer upon the country. 

Here I should like to ask, What is the Chartered In- 
stitute of Patent Agents doing for the reform of the 
patent laws? 

That they have done good in their endeavour to hall- 
mark the respectable and competent members of the pro- 
fession, to the exclusion of the others, must be generally 
admitted ; and the following instance may serve to show 
that such efforts were called for. 

Quite recently five firms having valuable patents for- 
warded their renewal fees to a certain agent at the proper 
times, and, failing to ask for their vouchers, discovered, 
too late, that the agent had decamped with their money 








and that the patents had lapsed. They then applied 
through the proper channels for restoration of their rights 
by the only method possible, viz., by an Act of Parlia- 
ment, the estimate for which was over 100/. apiece. It 
was admitted by the Parliamentary officials that they had 
a case for redress ; but the fiat went forth that each firm 
must promote a separate Bill. é 3 

Two of the firms failed to ‘‘face the music” to this 
tune, and retired minus their patents and considerable 
sums of money. Theother three promoted separate Bills, 
which were passed, costing each of them nearly 7002. If 
that is ‘‘law for the poor,” what is law for the rich ? 

To revert to your article. One of the qualifications of a 
patent agent mentioned by Mr. Abel is a knowledge of 
the ‘‘ state of the art.” Can he be serious ? 

I should advise all inventors to know more about the 
“state of the art” they are dealing with than their 
patent agent before they attempt to patent any improve- 
ments in it. The majority of agents do not know what 
has been patented, much less what has been done without 
being patented, in the way of anticipation. 

In my opinion, a good engineer, thoroughly understand- 
ing what he wishes to protect, and a good solicitor, know- 
ing how to protect it, will produce the best patent. Many 
patent agents are neither lawyers nor engineers. 

A small but irritating grievance to which I would like 
to call attention is the habit of certain patent agents pre- 
paring records of patents for periodicals, and stating that 
copies of the specification can be obtained from them for 
a shilling each, “‘ to defray cost and postage.” 

Now the cost being 8d. and the postage nil, the agents 
net 4d. from any one who is simple enough to order from 
them. Also the letter or post-card giving the order must 
be stamped ; whereas an 8d. card can be obtained at any 
post-office for the purpose of ordering a specification, and 
letters to the Patent Office are ‘‘ franked.” 

Another common fraud is the exhibition of a huge sign- 
board bearing only the words ‘‘ Patent Office,” which an 
inventor of an unsuspecting nature might take to mean 
that of Her Majesty. 

I should much like to go into the question of certificates 
of novelty and validity, so inseparable from the promotion 
of patent companies, but I must not ask to trespass fur- 
ther on your space. 

Yours, &c., 
SHorn Lams. 

July 9, 1894. 





THE INSTITUTE OF PATENT AGENTS. 
To THE EpiTor oF ENGINEERING. 

S1r,—I observe in your last week’s issue a repetition of 
the statement that the Chartered Patent Agents do 45 
per cent. of the complete specifications for English 
patents. This is one of those partial statements of a case 
which are more misleading than an actual lie. The fol- 
lowing Table was prepared at the Patent Office by Patent 
Office officials by order of the Comptroller. Tables of a 
similar kind of later date do not give the chartered 
agents so favourable a proportion. 


Table showing Proportionate Number o, the Specifications 
Accepted during the Quarter ending December, 1892, 
which were left respectively by Patent Agents, by Regis- 
tered Agents not Chartered Agents, and by Applicants or 
Patent Experts, &c. 

Registered Agents. Appli- 
Chartered. Others. cants, &c. 
p.c. p.c. p.c. 

Provisional specifications 31 39 30 

Complete ‘ 45 40 15 

Provisional and complete 
specifications, taken to- 
gether ... oe 36 39 25 


The above Table, it is true, shows 45 per cent. of com- 
plete specifications, but only 36 per cent. of the total 
number of specifications accepted. Even this is mislead- 
ing, and does not show to British inventors the proportion 
of United Kingdom patent work filed by chartered 
agents. This is shown by the following Table, also pre- 
pared by the Comptroller’s direction. 


Table showing Percentage of Specifications Filed respectively 
(1) by Chartered Patent Agents ; (2) by Registered Agents 
not Chartered ; and (3) by Applicants or their Solicitors, 
dc., not Registered as Patent Agents, or by Patent 


Experts. 
Registered Agents. Appli- 
Chartered. Others. cants, &c. 
p.c. p.c. p.c. 
A. Applications (with pro- (1) (2) (3) 
visional or complete 
specifications) : 
From abroad... 53 42 ~ 5 
From United 


Kingdon .... 27 36 37 
B. Complete __ specifica- 
tions, filed after pro- 
visionals : 
From abroad... 63 32 
From United 
Kingdom ... 35 42 23 
C. Total _ specifications 
(being the aggregate 
of A and B): 
From abroad... 5D 40 5 
From United 
Kingdom ... 29 37 34 


The bulk of the work from abroad consists merely of 
getting documents which have been prepared by foreign 
and colonial agents stamped and filed, at a merely 
nominal charge, such as law stationers make. 

I only mention these matters because your journal seems 
to take the Chartered Institute at its own estimate, instead 


or 





of ascertaining actual facts. To show how grossly unfair 
is their assumption of superiority, I send you an analysis 
of the distinctions held by patent agents entered upon the 
register. This analysis being compiled from the register 
which the Institute itself prepares and publishes, must be 
admitted as favourable for them as they could reasonably 
make it. A copy of this analysis was recently submitted 
by me to the Select Committee on Patent Agents’ Bills. 

Of 61 persons on the Register of Patent Agents, dis- 
tinguished as members of some scientific society or as 
holding university distinctions, or other recegnised scien- 
tific distinction, selected by the Council of the Chartered 
Institute of Patent Agents, but omitting the distinction of 
Fellow of the Chartered Institute, or Fellow of the 
Society of Patent Agents, 51 are not chartered patent 
agents, 30 are chartered patent agents. 

The analysis is as follows: 

Are Agents Are Char- 
not Char- tered 
tered. Agents. 
Of 32 members of the Institu- 
tion of Mechanical Engi- 
neers ree ia ae 22 10 
», 14 Associate members of 
the Institution of Civil 
Engineers... a “ee 
», 8 Associates of the Institu- 
tion of Civil Engineers... 
», 3 members of the Iron and 
Steel Institute ae 
»» 2 members of the Institu- 
tion of Naval Architects 
»» 4 members of the Institu- 
tion of Electrical Engi- 
neers ‘i aoa ee 
», 4 Whitworth scholars _... 
» +4 members of the Che- 
mical Society 
» 1 Doctor of 
(London) ... ae # 
» 2 Doctors of Laws and 
Languages oe ae 
»» l Bachelor of Laws and 
Languages cn ae 
»» 3 Masters of Arts ... 1 
»» » Bachelors of Arts 1 
81 51 30 

Some of the 81 persons had more than one distinction. 
I am informed that one member of the Chartered In- 
stitute is beli-ved to be a Whitworth scholar, though the 
distinction does not appear on the register. 

Besides these, there are many solicitors registered as 
patent agents who are not members of the Chartered In- 
stitute; and there are other recognised scientific and 
educational distinctions, which the Council of the In- 
stitute ignores. 

This distinction column of the register is a grievance, 
and seems to have been expressly devised to mark off the 
chartered agents from those who are not members of the 
Institute. This distinction between registered agents, 
which the Board of Trade ought never to have allowed 
coupled with the keeping of the register at the office of 
the Chartered Institute, by a servant of the Chartered 
Institute, to whom persons who wish to know who are 
registered patent agents must apply, has worked to the 
benefit of chartered agents by enabling them to secure 
difference between the 30 per cent. provisionals and 15 
per cent. completes as per first Table above, and so in- 
cues their 31 per cent. provisionals to 45 per cent. com- 
pletes. 
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Yours faithfully, 
THoMAS WILKINS, 
21, Great St. Helens, London, E.C., July 11, 1894. 





TorrENHAM AND Forest Gare Rattway.—Tuesday 
witnessed the inauguration of the Tottenham and Forest 
Gate Railway. This is the latest extension of the Mid- 
land Railway, although the London, Tilbury, and South- 
end has assisted in the construction of the line, which is 
six miles in length. The line brings the mouth of the 
Thames in direct communication with the Midland 
system, and it is likely to lead to the development of a 
considerable goods traffic. The line will not help the 
Great Eastern ; it will rather increase the importance of 
the competition which the London, Tilbury, and South- 
end is developing against its quondam ally. 





Griussy Docks.—It is anticipated that a new graving 
dock for fishing vessels at Grimsby will be completed by 
the end of the present month. The works were com- 
menced in December, 1891, and have been continued up 
to the present time, weekdays and Sundays, without 
intermission. The dock is now practically complete, 
only the entrance channel remaining to be formed. Its 
effective length is 450 ft., the width between the walls 
58 ft. 6in., and the width of the top of slopes 148 ft. The 
entrance is 35 ft. wide, and the depth of the water will 
be 20 ft. The dock will hold ten smacks or eight steam 
trawlers. A new stage 500 ft. long has been constructed, 
giving additional quay space. he works have been 
built throughout on a foundation of timber piling. There 
are 17 jetties inside the dock, one being fitted with a 
crane. The pumping machinery is worked by two 24-in. 
centrifugal pumping engines, capable of discharging 
22,000 gallons per minute, so that they will empty the 
dock in 90 minutes. The works have been carried out by 
Mr. A. Fuller Jones, contractor, of Cleethorpes, under 
the supervision of the Manchester, Sheffield, and Lincoln- 
shire Railway Company’s resident engineer, Mr. G, 
Cartwright. The total cost will be nearly 70,000/. 
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NOTICE TO AMERICAN SUBSCRIBERS. 
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WORKMEN’S PENSION AND PROFIT- 
SHARING FUNDS. 

Ir is no new idea that the workman has some 
claim on his employer beyond that of his weekly 
wages. In the old days the master felt a paternal 
interest in his men, and showed his sympathy by 
assistance to the unfortunate, and advice to the 
young. The relations of the two classes were so 
intimate that the moral tale of the period always 
pictured the apprentices paying court to their 
master’s daughter, an amusement for which they 
had ample opportunity, as they usually lived under 
the same roof. But with the growth of manu- 
factures this kindly intercourse was much interfered 
with ; establishments grew to a large size, managers 
and foremen intervened between the employers 
and the men, new economic doctrines became 
current, and a very complete estrangement took 
place between those who paid and those who re- 
ceived wages. Grasping employers were met by 
the formation of trades unions, with indiscreet 
and uneducated officials, who sought to revenge on 
the entire body of capitalists the wrongs they had 
received from a few ; workmen prided themselves 
on exhibiting their independence to an unnecessary 
degree, while the new class of manufacturers, who 
rose to unaccustomed wealth with great rapidity, 
were often only too ready to adopt the theory that 
they owed nothing to their employés beyond their 
wages. 

Of course there were always honourable excep- 
tions, but still the state of affairs we have pictured 
prevailed to a great extent. But of late years new 
social theories have led to a review of the relation- 
ship between master and man. The fact that last 
session both Houses of Parliament adopted the 
leading features of an Employers’ Liability Bill, 
which threw on to the eniployer the onus of all 
accidents happening to his men, whether caused 
by the negligence of a foreman or of fellow-work- 
men, shows how great a change of opinion has 
taken place. The theory underlying the Bill 
seems to be that capital must assume all the risks 
that pertain to it, and labour must be relieved of 


7| those that do not fairly belong to it. The work- 


man lends to his employer his capital—strength 
and skill—and receives interest thereon in the shape 


| of wages. Should his capital be suddenly destroyed 


by an accident, such as the breaking of a chain or 
the fall of a scaffold, he has a claim, according to 
the theory of the Bill of last session, which must be 
met by a money payment. Only a few years ago 
such a proposition would have been denounced as 
barefaced robbery, while now it meets with general 
acceptance. After all it is only an extension of 
the rule that the employer must bear material 
losses resulting from the carelessness or incom- 
petence of his men. If a mechanic drops a 
spanner between a pair of spurwheels, or uses too 
light a chain in slinging a valuable machine, 
there is no legal method—provided malice cannot 
be proved—of saddling him or any one else with 
the loss. It is only when the life or limb of a 
fellow-employé is injured that the capitalist is 
relieved of the responsibility. 

In spite of the estrangement that has taken place 





between capital and labour, there have always been 
firms that have felt it a duty to help their ser- 
vants whom sudden affliction has overtaken ; 
this sentiment is rapidly gaining ground, but 
it is by no means a new one. In the course of 
some inquiries we have made into this subject we 
have come across many instances, and as the 
matter is one of great interest just now, we pro- 
pose to place the details of several schemes before 
our readers. These may be classed under various 
heads. There is the paternal scheme, in which the 
employer sets aside a fixed proportion of the wages 
expenditure year by year to be expended in grants, 
or annuities, or both. Another plan may be styled 
the baronial system, according to which the fund 
is credited with a large sum at first, with the 
promise of annual additions so long as no disaster 
overtakes the firm, in the shape of fire or loss of 
prestige. The employés are like tenants in medieval 
times, who were safe so long as no enemy was 
allowed to gain access to the castle around which 
their dwellings were grouped. Again, there is the 
co-operative plan, in which both parties contribute 
to a fund for the benefit of one of them; and, 
again, the profit-sharing system, in which the 
accretions to the fund depend on the dividends 
earned. We will deal with each of these separately. 

The paternal method is well illustrated at the 
works of Messrs. Siemens Brothers and Co., 
Limited, at Charlton. At the commencement of 
the year 1873, that is, more than twenty years ago, 
the then three members of the firm transferred the 
sum of 1847/. 5s. 9d. to a pension fund, which each 
year since has been credited with a certain per- 
centage of the wages paid to such as are eligible to 
participate in the benefits. There are no contribu- 
tions exacted from the workpeople, the firm bearing 
the entire charge. The object of the fund is to 
provide pensions for persons in the service of the 
firm in the event of their becoming unable to work, 
and also to assist after their deaths their widows, 
children, and dependent relatives. The manage- 
ment is vested in a committee, on which the men 
are very largely represented, as naturally they have 
a great interest in preventing improper claims 
being made. A person is qualified to receive a 
pension : 


1. If he has been in the service of the firm for thirty 
years or upwards, and is more than fifty years of age, 
and ceases to work though able to work. 

2. If he has been in the service of the firm for ten 
years or upwards, and through no fault of his own, has 
from any cause become wholly unable to work again. 

3. If he has been in the service of the firm for a period 
of twelve months or upwards, and by some accident 
caused by or arising out of his work, and not due to an 
fault of his own, he has become wholly unable to meek 


ain. 

4. If having been in the service of the firm for ten years 
or upwards, he through no fault of his own has from any 
cause become permanently unable to earn more than one- 
half of his former average wages for the last two previous 


ears. 

5. If having been in the service of the firm for a period 
of twelve months or upwards, he, by some accident caused 
by or arising out of his work and not due to any fault of 
his own, has become unable toearn more than one-half of 
his average wages for the last previous year. 


The amount of the pension depends on the state 
of the fund, but those who know the very large 
undertakings that have been accomplished by 
Messrs. Siemens Brothers during the last twenty 
years, will readily understand that a great sum has 
been accumulated to meet the strain that will ulti- 
mately come upon the fund. 

A good example of the baronial style of fund has 
lately been organised at the works of Price’s Patent 
Candle Company, Limited. It seems that the 
company have accumulated a fire insurance fund of 
84,280/., to cover the risks in those parts of the 
works that are uninsurable, except at very high 
rates. This sum is greater than is actually 
necessary, valuations showing that 75,000/. would 
be enough to cover the risk. The balance of 9280/. 
has therefore been set aside to form the nucleus 
of a capital sum, the interest of which will be 
available as a pension fund. In addition the 
interest, at 34 per cent., of the 75,0001. is to be 
annually credited to the account, and interest at the 
same rate on the surplus capital of the fund. On 
this basis actuarial calculations show that the 
balance at the credit of the pension fund at the 
end of 1908 would provide the maximum pensions 
of 10s. a week, likely to be required. 

The following is the scale of pensions, the pay- 
ments commencing on the recipient becoming in- 
capacitated for work by age, infirmity, or other 
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cause not resulting from his own misconduct, or 
when the directors consider that his duration of 
service entitles him to be relieved from the neces- 
sity of further toil: For men, at any age after 
40 years’ service, 10s. per week ; age above 65 and 
service above 25 years, 10s. per week ; age above 
65, and service between 15 and 25 years, 83. per 
week ; age below 65, and service above 30 years, 
not less than 8s. and not more than 103. per week, 
as the directors may award ; under special circum- 
stances, age below 65 and service below 25 years, 
such sum, not above 10s. per week, as the directors 
may award. For women, at any aye after 40 years’ 
service, 83. per week; age above 50 and service 
above 30 years, 8s. per week ; age above 45 and 
service above 20 years, 7s. per week; age below 
45 and service above 25 years, not less than 7s. or 
more than 8s. per week, as the directors may 
award ; under special circumstances, age below 45 
and service below 25 years, such sum not exceed- 
ing 8s. per week as the directors may award. 

These pensions are to commence when the worker 
retires from the company’s service, and are to con- 
tinue during the remainder of his lifetime, unless 
he subsequently enter into business, or obtain 
remunerated employment, or impart information 
respecting the company’s manufactures or business 
for the benefit of a competitor in trade. In the 
meantime every worker is compelled to belong to:a 
sick benefit society, and to deposit a small sum an- 
nually in the savings bank. Clauses 6 and 7 of the 
rules read as follows: ‘‘(6) The pension fund, being 
provided and maintained by the company’s bounty, 
shall remain the company’s property, subject to the 
charge thereon of pensions; and the amount, 
investment, and management of it shall be under 
the exclusive control of the directors, pensioners 
and workers not having any right to-interfere there- 
with. (7) The pensions shall be payable only out 
of the pension fund, and only so long as the com- 
pany shal] continue to carry on business, and shall 
not be required by legislative enactment to provide 
anything in the nature of a superannuation ora 
retiring pension or allowance.” 

It is an example worthy of imitation to provide 
some assistance for workpeople who have spent the 
best parts of their lives in the service of a firm, 
and we hope it is one that will find many followers. 
Unfortunately, it is seldom that capitalists can put 
- down nearly 10,000/. at once, and allocate the 
interest of 75,0001. additional to such an object. 
However, such a course is not necessary, although 
it gives a very desirable appearance of stability to 
the fund. Itreally matters little under what head- 
ing the annual contribution is placed in the firm’s 
books, provided it be paid regularly. In the case of 
a flourishing firm guarantees are not necessary, and 
with a bankrupt firm they are useless. In the cese 
before us one would expect, looking at the rules, 
the pension fund would be badly crippled by 
a fire that swept away the 75,000/., for then the 
source of the annual contributions would dis- 
appear ; and further, unless the fund is protected 
in some way that does not appear in the rules, it 
forms one of the company’s assets. In reference 
to this point Mr. John Calderwood, the managing 
director, informs us that the Pension Fund account 
will be kept quite distinct from the Insurance Fund 
account, and will not be affected by any losses the 
company may have to meet on account of their fire 
or marine risks, but whether any losses are in- 
curred or not by the company during the next 
fourteen years, the half-yearly interest of 3$ per 
cent. per annum on 75,000I. will be placed to credit 
of the pension fund account until the balance 
at credit amounts to say 47,000/. As the workers 
will, in future, take this fund into consideration 
when reckoning their remuneration, it would, we 
think, be more satisfactory if it could be invested 
with trustees in such a way that the pensions would 
become a permanent charge upon it. The company 
might still retain the reversion to the capital when 
all the demands on the revenue were satisfied. In 
the case of such a large and prosperous concern as 
Price’s Patent Candle Company, these suggestions 
may appear hypercritical, but if the plan is to be 
followed by other firms, it is desirable to point out 
every weak spot. 

In the two funds we have considered the sources 
of the income have been (1) a fixed percentage on 
the wages, and (2) an annual contribution of a cer- 
tain sum. The third example we shall consider 
derives its revenue from a share of the profits of 
each year. This, perhaps, is more in accordance 


with the spirit of the age, since it offers to the 








workers the stimulus of being direct partners 
with the shareholders. The system in operation 
under the Brush Electric Engineering Company, 
Limited, is called a ‘‘ bonus scheme,” since it 
credits each man with his share year by year, 
and puts it into his power to realise a part of it at 
once, and the remainder some time after leaving 
the company’s service, the latter part accumulat- 
ing steadily, but not requiring any stated number 
of years’ service before its enjoyment can be en- 
tered into. There is very little of the baronial 
element about the plan, which is as free from 
patronism as any scheme can be that is based on 
voluntary payments. Each year a sum, equal to 
10 per cent. of that distributed among the share- 
holders by way of dividend, is set aside to consti- 
tute a bonus fund. To participate in this an 
employé must be recommended by one of the 
heads of departments, or of the managers. By 
adopting this principle of selection two objects are 
gained: the benefits of the fund are not unduly 
reduced by being spread over too wide an area, and 
a healthy stimulus to good conduct is secured by 
making the recommendation depend on _ the 
character of the applicant. In practice we believe 
that any man who works well for two or three 
years is sure of being allowed to participate. The 
distribution of the fund is in proportion to the 
salaries or wages of the participants during the 
previous year. One-half of the share of each 
participant is paid into a savings bank to his credit, 
and the other half is invested in the names of 
trustees in a provident fund, bearing interest at 
3 per cent. This latter can only be withdrawn 
under one of the following conditions : (a) On the 
participant attaining the age of sixty years, and 
giving three months’ notice ; (b) on the participant 
completing twenty-five years’ service with the com- 
pany, and giving three months’ notice ; (c) on the 
death of the participant ; (d) in the event of such 
sickness or distress as appears to the trustees to 
warrant the withdrawal of a part or the whole of the 
sum ; (ec) after the participant has left the com- 
pany’s service for six months. These conditions 
are evidently made in the interests of thrift, and 
to guard the men against the temptation of squan- 
dering their savings upon some sudden impulse. 
Further, no assignment or mortgage of a man’s 
interest is permitted or recognised. 

The Brush Company’s bonus scheme was evidently 
drawn up with a clear appreciation of the weaknesses 
of human nature. The distribution depends upon 
the prosperity of the company, for if there be no 
dividend there will be no distribution ; further, 
as under the Limited Liability Acts losses are 
carried forward, unless the company be prac- 
tically reconstituted, the participants share in 
occasional losses as well as in the gains, and there- 
fore have at all times a direct interest in furthering 
the welfare of the concern. The desire that every 
man feels to have control of his own property is 
met by a compromise ; half his yearly gain is put 
into his power, but as there are individuals—and 
by no means a few—like the man whose money 
‘*burnt a hole in his pocket,” the sum is placed in 
the Post Office Savings Bank, and can only be 
obtained by a deliberate act, involving a few days’ 
delay. The very fact of having money in the bank 
will often give rise to a desire for accumulation, 
and even if the sum be withdrawn, there are a 
few days in which plans can be matured for its 
wise expenditure. It is difficult to realise how 
much pleasure and comfort a small sum, say 
5l., may bring to the home of a clerk or a 
mechanic whose necessities march step by step 
alongside his weekly wage. Of course there 
wil] always be men whose appetite for spending 
grows by what it feeds upon, and who, having dis- 
sipated half the bonus, would immediately draw out 
the remainder, if it were possible. To such the 
Brush Company plays the part of Providence, as 
far as it can, by obliging them to give up their 
situations for six months before they can gratify 
their foolish desires. 

Many firms who do not establish a recognised 
pension fund follow the custom of providing. that 
no person who has served the concern for the best 
part of his working life shall, in old age, suffer 
privation. With them it is a voluntary and 
optional act, and each case is judged on its merits 
when age or other incapacity renders the man an 
object of care. It is not to be wondered at that, 
with the chances of business before them, even kind- 
hearted men should shrink from pledging them- 
selves, even in a non-legal sense, to uncertain pay- 





ments in the future. Still, it does not require the 
allocation of a very large annual sum to provide 
small pensions for those men who attain old age. 
The present cost of the superannuation funds to 
the trade unions is, we believe, 44d. per member 
per week, and this suffices to give some 7s. or 83. a 
week to those members of sixty-five years of age 
and upwards who require it. The contribution 
represents about 1 per cent. of the wages of 
skilled mechanics, and would scarcely be felt by 
a prosperous firm. It would be more than returned 
by attracting to the works men of industry and 
foresight, whose habits of mind would be re- 
flected in their daily toil. The existence of such a 
fund is also beneficial when disputes occur between 
masters and men. It may have no bearing on the 
controversy, but it is evidence that the two parties 
are not natural enemies, as is so often assumed. 
It carries on its face the suggestion of a partnership, 
or, at any rate, of mutual interests, and furnishes a 
point of contact between the two parties. They 
are no longer mere abstractions—Capital and Labour 
—but human beings with feelings and emotions 
that may be appealed to, even if somewhat over- 
clouded by selfishness or passion. As regards com- 
pensation for accidents, it seems that the trade 
unions have decided that voluntary funds are un- 
satisfactory, although the men who have tried them 
on the largest scale are of the contrary opinion. 
No legislation, however, is threatened to make 
employers liable for old-age pensions, nor is it 
likely. 

Our space will not permit us on this occasion to 
go into the case of funds which are formed by the 
combined contributions of employers and em- 
ployés, and we must defer that matter for another 
article. 





POWER RENTAL. 

TuHE rental of factories and of power is perhaps 
not as common now as it wasforty years ago, when 
it frequently obtained, particularly in the Man- 
chester district. Nasmyth relates in his auto- 
biography that he started work on his own account 
on the upper floor of a mill, the other floors of 
which were let to separate tenants, and the power 
for driving the machinery on all the floors was sup- 
plied from one engine at a fixed rental. The prac- 
tice was particularly convenient in the case of a 
young man going into business on his own account 
with but a limited capital, but was not free from 
objections, as the interests of the different tenants 
might happen to clash. In fact, this was what 
occurred in Nasmyth’s case, as some of his heavy 
castings came through the floor one day and 
smashed up the goods of a glass-cutter, who 
occupied the floor below. This incident led to a 
termination of Nasmyth’s tenancy, and to the 
establishment of his well-known works at Patri- 
croft. 

When power is rented in this way the question 
arises as to what is a fair price to charge for it. 
This depends upon several conditions, and a rate 
which may be perfectly fair for a small amount of 
power is excessive when greater amounts are taken. 
At the Chicago Exhibition, where the plant was on the 
largest scale, steam power was supplied at the rate of 
81, per horse-power for the six months during which 
the Exhibition was open, and electric power at rates 
varying from 241. to 101. per horse-power, accord- 
ing to the quantity taken. Being atemporary plant, 
the fixed charges were naturally high, but the 
plant being on such a large scale, it is probable that 
these prices paid very well. This case, however, 
corresponds rather to such asystem of power supply 
as that of the London Hydraulic Power Company, 
or the Paris compressed air system, than to the 
rental of the floor of a factory to which the power 
is supplied from the main engine. This last case 
has been discussed pretty fully by M. V. Dubreuil 
in a paper read before La Société Industrielle du 
Nord de la France. The rate at which power can 
be rented in such a case will depend mainly upon 
the rate at which the proprietor can produce it, as, 
though one horse-power is of the same value to the 
tenant whether it be generated by a simple slide- 
valve non-condensing engine, or by a compound 
Corliss engine of the most efficient type, he 
cannot expect to get it at a cost less than that 
of production. This cost of production will 
depend upon the cost of the engine, boilers, and 
accessories, and on the cost of shafting, &. For 
a simple slide-valve engine, M. Dubreuil considers 
that the cost of engine-house foundations, first- 
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motion shafting, piping, and safety gear may be 
taken as 65 per cent. of the cost of the engine, 
whilst for compound engines the cost of these 
accessories will amount to 50 per cent. of that of the 
engine alone. For the boilers the cost of house, 
fixing, and piping may be taken as twice the cost of 
the boiler. To the above must be added the cost 
of external piping, condenser, tanks, chimney, and 
similar plant, which will add another 20 to 30 per 
cent. to the combined first cost of engine and boilers. 
A fair approximation to the capital cost of engines 
as erected can thus, he considers, be arrived at, but 
there has to be added to this the capital cost of the 
means of transmitting the power from the engine- 
house to the machines. In the case of a weaving- 
shed, M. Dubreuil takes this as from 31. to 41. per 
loom, and for spinning at from 4d. to 6d. per spindle. 
On all this plant 10 per cent. was not too high an 
annual rent to demand when the necessity of main- 
tenance was considered. A further capital sum to 
be considered was the value of the land occupied by 
the boiler and engine houses. On this 5 per cent. 
would be a fair rate of interest, as it is not subject 
to the same depreciation as the rest of the capital 
account, 

Hence, if we take a 100 horse-power simple 
engine of good type, the capital account, according 
to M. Dubreuil, though some of his prices do not 
agree with English experience, will work out about 
as follows : 


£ 
Cost of engine, 8007. x 1.65 1320 
Boilers, 4802.x2 ... a me 960 
Accessories, 30 per cent. on 1280/. 384 
Transmission gear, say as 1000 
To 3664 
Land value, say , 160 

The annual value will then be : 

£ 8 
10 per cent. on 36641, ... aay 366 8 
es oo 1008. 7 ai a 8 0 
Wages of stoker ... a, ee 65 0 
Sundry stores 60 0 
Water ses 16 0 
Coal. . 300 0 


The annual cost of 100 horse-power to the pro- 
prietor is thus about 816/., and, including his profit, 
it should cost the tenant about 91. per horse-power 
per annum as measured on the enginecylinder. At 
the machines M. Dubreuil holds that only about 
45 per cent. of this will be received, so that if the 
horse-power is measured there, he must pay 201. 
per effective horse-power per annum, if the owner 
of the factory is to get a fair return for his risks. 





THE PROBLEM OF FLIGHT. 

Tue remarkable performances of soaring birds 
have for long excited the admiration and astonish- 
ment of all those who, having opportunities for 
watching them, are possessed of sufficient know- 
ledge of mechanics to appreciate the difficulties of 
explaining the phenomena observed. These birds 
have been known to circle round through the air 
for hours without a single movement of the wing 
being detected on even the closest observation. 
The late Charles Darwin, who was as famous for the 
care he took in collecting his facts as for his 
marvellous powers of generalisation from them, 
stated that near Lima he had watched a flock of 
condors for half an hour, during which they circled 
round in large curves, descending and ascending, 
without once flapping their wings. The only motion 
detectable was that of the head and neck, which 
were moved frequently and apparently with force. 
Similar observations have been recorded in all 
parts of the world, but though often studied, no satis- 
factory explanation of the facts had been advanced, 
though it was noted that birds appeared to be 
unable to soar in this way in a perfect calm, a 
moderate breeze being an essential condition to this 
type of flight. Some recent observations and ex- 
periments of Professor S. P. Langley, of which an 
account has just been published by the Smithsonian 
Institution under the not particularly happy title of 
“The Internal Work of the Wind,” throw some 
fresh light on the problem, and permit of a satisfac- 
tory explanation of the anomaly. If a mass of fluid 
flowing in parallel stream lines impinges on asmooth 
surface, inclined at an angle to it, the stream lines 
must be deflected from their course. This will 
give rise to a pressure on the plane, which pressure 
will be wholly perpendicular to the plane, since the 
only force tending to make the plane move in the 
direction of the flow of the fluid over it will be the 








friction between this fluid and the surface of the 
plane, and if the plane is very smooth this may 
be neglected. Hence if A B denotes the plane, 
supposed to be fixed, and the fluid is flowing 
in the direction indicated by the arrow, then the 
total resultant force on the plane will be in the 
direction O R. Resolving this horizontally and 
vertically, it will be seen that the component tend- 
ing to lift the plane is much greater than the one 
tending to move it horizontally in the direction of 
the flow of the fluid. Thus if the plane is now let 
go, and it is not too heavy, it will begin to rise at 
a greater rate than that at which it moves hori- 
zontally. Nevertheless this horizontal component 
is continually acting, and is gradually increasing 
the horizontal velocity of the plane, so that in 
a short time the plane will be moving hori- 
zontally as fast as the wind. When this takes 
place, there is, of course, no pressure between 
the plane and the wind, and it will then fall just 
the same as if no wind was blowing. From this 
it is evident that if the velocity of the wind is 
anything like constant, soaring flight cannot be 
thus explained. 
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Professor Langley, however, seems to have proved 
that such a thing as a uniform wind is unknown, 
but that the velocities change with marvellous 
rapidity and to an extraordinary extent. The 
ordinary anemometer, as used in meteorological in- 
vestigations, is incapable of showing this, consisting 
as it does of heavy cups having a very considerable 
moment of inertia, and, moreover, the record is 
usually made not oftener than once a minute 
or per mile run. Owing to this all the rapid fluctua- 
tions in the speed of the wind are smoothed out and 
an average value only recorded. His attention was 
first called to the subject by unexpected irregu- 
larities in the records taken with a very light 
anemometer, and the matter was then investigated 
with special apparatus. This consisted of a series 
of anemometers, the best of which had paper cups 
4 in. in diameter fixed at 13 in. centres. This in- 
strument was placed on the top of one of the towers 
of the Smithsonian Institute, some 153 ft. above 
ground. The speed of rotation was automatically 
recorded at every half -revolution by electrical 
means, and the results showed the most remarkable 
discrepancies, which can only be done justice to 
in a diagram, and we have accordingly repro- 
duced Fig. 2 from Mr. Langley’s work. From 
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this it will be seen that whilst the speed as 
given by an anemometer of the ordinary type, 
registering only at long intervals, varied only 
from 20 to 27 miles per hour, as shown by the line 
ABC, the true fluctuations were enormously 
greater, and, what is more important, they took 
place with great suddenness. 

To appreciate the importance of these fluctuations, 
let us come back to our inclined plane. Starting 
from rest, the plane, as already pointed out, will 
rise until its velocity approaches that of the wind, 
when it will begin to fall. Suppose now, however, 
the speed of the wind drops, then, owing to its 
inertia, it will move forward faster than the new 
speed of the wind, and if the direction of the in- 
clination of its surface is reversed, there will again 
be an upward pressure on the plane causing it to 
rise, until its horizontal speed drops to about 
that of the new velocity of the wind. If now 
the speed of the wind increases again, and the 
inclination of the plane is again brought back 
to its initial position, a fresh rise will take 
place, and thus it will be evident that in such 
a wind the only thing requisite to obtain a con- 
tinuous rise will be the power of altering the in- 
clination of the plane to suit the varying speeds of 
the fluid in which it is immersed. This a bird 
might well do by altering the balance of its body 
by movements of the head and neck as observed by 
Darwin. In this way the continuous soaring of 
birds could be easily explained. As will be seen, 
this theory involves a continuous drift of the bird 
to leeward, but it will be apparent that by allowing 
itself to fall, after having risen to a fair height, a 
bird could advance to windward, sliding down as 
it were an inclined plane. The question then 
arises, Would not the bird, to gain a distance equal 
to its drift to leeward, have to lose all the height 
which it had gained? Some model experiments 
made by Mr. Langley showed that this was not 
necessarily the case, and that the model, whilst 
maintaining its average level, could advance against 
the wind. Mr. Langley thinks that it may be 
possible to construct a machine to make use of 
these fluctuations in the wind, in just the same way 
that a soaring bird does, and there appears no 
inherent impossibility in this, provided that the 
range of conditions to be met is not too great. In 
the case of a bird the changes of balance are pro- 
bably almost automatic, no conscious volition being 
exercised, just as is the case with a good bicycle 
rider, whose hand maintains the machine upright 
in all ordinary conditions without troubling his 
brain. In each case, however, there is the brain 
in reserve to deal with any abnormal condition 
which may arise. It has further to be noted, that 
all flying birds are comparatively small as com- 
pared with land animals, and each particular 
variation in the velocity of the wind may be very 
local, and though it might be easily used by the 
comparatively small area of surface birds expose to 
it, over a larger surface, the defect of velocity in 
one portion might be balanced by an excess in 
another, giving the general effect of a nearly uniform 
wind. The only experiment we can recall, directly 
bearing on this point, was made at the Forth 
Bridge, where the pressure on a single square foot 
at the centre of the large wind gauge was in a 
particular gale 28} lb. as compared with an average 
of 19 lb. for the whole gauge, the total area of which 
was 300 square feet. It is, therefore, not altogether 
improbable that ‘‘ soaring ” may not prove feasible 
with an aeroplane large enough to convey any con- 
siderable load, but even so the difficulty might 
perhaps be turned by making use of a number of 
independent aeroplanes. 








PORTLAND CEMENT. 

Ir has been repeatedly shown that the tensile 
strength of coarsely ground cement, gauged neat, is 
much greater than that of the same cement finely 
ground, but that the tensile strength of a mixture 
of the former with sand is much less than that of a 
similar mixture made with the latter. For example, 
Messrs. Dyckerhoff found that cement which would 
leave a residue of 10 per cent. of coarse particles 
on a sieve of 400 meshes to the square centimetre 
(equal, say, 2500 meshes per square inch) has a ten- 
sile strength when gauged neat nearly 42 per cent. 
greater than that of the same cement from which 
the coarse particles had been removed by a sieve of 
5000 meshes to the square centimetre (equal say, 
32,200 meshes per square inch), but that a mixture of 
one part of the fine sifted cement to three of sand had 
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41 per cent. greater tensile strength than a similar 
mixture made with the unsifted cement, this 
percentage being increased to 64 in the case of a 
mixture of one cement to five sand—the samples 
in each case were twenty-five weeks old. 

Similar results have been obtained by many 
others who have investigated the subject. In one 
series of experiments made by the writer, it was 
found that adding 20 per cent. of the coarse 
particles to fine sifted cement decreased the tensile 
strength by 47 per cent., the age of the sample 
being seven days. Taking all the evidence into 
consideration, there can be no doubt that the ten- 
sile strength of neat cement is a comparatively 
useless test in assisting us to form a correct judg- 
ment as to the true value of the material ; nor does 
it seem reasonable to expect that the tensile 
strength of any material should be any indication 
of its cementing power. If, however, it should 
be desired to know the true tensile strength of 
cement, the active portion alone should be used, 
the inert portion being removed by a No. 180 sieve. 

Sand Test.—In this test the proportion of one 
cement to three sand has been generally adopted, 
this proportion allowing the briquette to harden 
sufficiently for testing within a convenient period, 
say twenty-eight days; it also forms a compound 
in which, when gauged, the cement and water com- 
pletely fill the interstices of the sand, the standard 
sand being such as will pass through a No. 20sieve, 
(20 meshes to the lineal inch), and be stopped by a 
No. 30 sieve (30 meshes to the lineal inch). 

That another element besides the tensile strength 
of the cement is developed in this test, is manifest 
from the fact that although only one-fourth of the 
sample consists of neat cement, the breaking weight 
of the mixture, even with coarsely ground cement, 
is generally. one-third, and with finely ground, four- 
fifths, of the breaking weight of the neat cement, 
coarsely ground cement being such as will leave a 
residue of 10 per cent. on a No. 50 sieve, and the 
finely ground such as will all pass through a No. 180 
sieve. 

By the introduction of the sand test a step was 
made in the direction of more correctly estimating 
the qualities of cement on which its value depends, 
and the test is applied under conditions approach- 
ing more nearly those in which the material enters 
into construction. On the other hand, it is to some 
extent open to the objection that in practice mortar 
and cement are very seldom called upon to resist 
direct tensile stress. 

The sand test is one partly of cohesive and partly 
of adhesive strength in unknown proportions, the 
strength of the compound being derived more from 
the latter than from the former, the granular form 
of the sand enabling it to present a relatively large 
extent of surface for the adherence of the cement. 
In the application of this test there can be no doubt 
that the truest results will be obtained by using the 
active portion of the cement only, or by allowing 
the inert portion to count asso much sand, The 
evidence is altogether in favour of this test, as com- 
pared with that of neat cement. 

Fineness of Grinding.—Although the importance 
of fine grinding has been made increasingly mani- 
fest ever since cement began to come into general 
use, there still remains a singular laxity in the 
conditions imposed by English specifications as 
regards the degree of fineness to which the cement 
clinker is to be ground. 

It is well known that the particles of coarsely 
ground cement which will not pass through a sieve 
of 180 meshes per lineal inch, are inert, and may 
be regarded simply as an adulterant, but in this 
country the sieve specified to be used to test the 
fineness of grinding is generally one of 50 meshes 
to the lineal inch, the apertures of which are about 
thirteen times larger than those which are barely 
small enough to stop the inert »articles, and even 
with a No. 50 sieve a residue of 8 or 10 per cent. is 
at present commonly allowed. In Germany the 
advantage of fine grinding in bringing out the 
valuable qualities of cement has long since been 
realised. In that country there is little difficulty 
in obtaining Portland cement ground sufficiently 
fine to leave no residue on a No. 180 sieve. That 
the finer cement is ground, the greater will be the 
cost of production, goes without saying, and the 
question resolves itself into the following : Cement 
as now generally sold in England contains on the 
average from 35 to 40 per cent. of inert material, 
i.e., @ residue of this amount is stopped by a 
No. 180 sieve; can the extra grinding required to 
-convert this inert material into active cement be 





effected at an extra cost not exceeding 35 to 40 
per cent? This question can best be answered by 
manufacturers. 

Under any circumstances, fineness of grinding is 
an element which cannot be overlooked in deter- 
mining the proportion of cement to be used in 
construction. If, for example, a concrete is speci- 
fied to consist of one part ordinary cement to 
eight parts of sand, broken stone, &c.—a not un- 
common proportion—the actual proportion of 
active cement would be one to thirteen or fourteen, 
or, in other words, such concrete would contain 
slightly over 7 per cent. of cementing material. If 
the coarse particles forming the residue on a 
No. 180 sieve are tested, they will be found to pos- 
sess a very feeble cohesive strength, but this results 
from the presence of a minute quantity of the 
cement flour which adheres to the surface of the 
coarse particles ; when this is removed by washing, 
the coarse particles will be found devoid of all co- 
hesive or adhesive strength. 

It should be observed, however, that the number 
of apertures to the inch (lineal or square) does not 
precisely define their actual size, which is, of course, 
affected by the thickness of the wire or silk threads 
used in making the sieve. For all practical pur- 
poses, a mesh of .003 in. by 003 in. in the clear will 
be found sufficient. 

Weight per Bushel.—Although it has been well 
established that the weight per bushel has no con- 
nection with the tensile strength of neat cement, or 
of its compounds with sand, this test still continues 
to be included in the majority of specifications. 

Apart from the inaccuracy of such a method in 
comparing weight and bulk, this test is calculated 
to lead to erroneous conclusions. For example, it 
is very commonly specified that the cement, in its 
dry and uncompressed condition, shall have a 
minimum weight of 112 lb. per bushel, and leave a 
residue not exceeding 10 per cent. on a No. 50 
sieve. 

The cement fulfilling these conditions would, if 
more finely ground—say to pass a No. 180 sieve— 
and its value thereby increased by 35 to 40 per cent., 
fall considerably short of the specified weight. The 
weight per bushel should, therefore, be discarded as 
a test of the quality of cement. 

Colour.-—In the older specifiations it was usual to 
provide that the cementshould have a definite colour, 
which was variously defined as grey, greyish drab, 
&c., but this test is nowgenerallyomitted. Recently, 
however, it has been proposed that cement should 
be specified to be of a uniform dark grey colour. 
What is known as good cement has, no doubt, a grey 
colour, but the shade or tone depends very much 
on the grinding, and it will generally be found that 
finely ground cement is of a much lighter colour 
than when coarsely ground. A careful review of 
the present system of cement testing leads to the 
following conclusions : 

1. That the strength of a mixture of cement 
and sand is the most reliable of the present tests. 

2. That the tensile strength of neat cement may 
be omitted altogether as a test of good quality. 

3. That the weight per bushel is misleading, and 
should be omitted altogether. 

4. That colour is not of sufficient importance to 
be considered as a test. 

5. That extreme fineness of grinding is so abso- 
lutely essential, that a sieve of not less than from 
175 to 180 meshes to the lineal inch should be used 
for testing purposes. 

The result of experience therefore compels us 
to arrive at the further conclusion that the present 
method of testing Portland cement requires very 
considerable alteration. 





NOTES. 

Hotyngeap AND KinastowN CHANNEL SERVICE. 

Tue Postmaster-General has invited tenders for 
the mail service between Holyhead and Kingstown, 
and there is indicated in the specification the inten- 
tion to bring about a much desired improvement in 
the service. The distance is but 64 miles, and the 
maximum time allowed for the run to the: Irish 
port is 4 hours 7 minutes, and back 4 hours 
2 minutes, so that the speed is little better than 
15 knots. Of course, this time is not always taken, 
as one or two of the vessels engaged on the service 
can make much better time; but there is no doubt 
that less progress has been made on this route than 
on nearly all other Channel services. Across the 


Straits of Dover, from Newhaven to Dieppe, and on 
the South-Western and the Great Western Channel 


services, as well as on the Lanarkshire and Clyde 
runs to Ireland, the steamers usually make 193 
to 20 knots, and there is no reason why this 
service from Holyhead to Kingstown, across which 
the great majority of the American mails are taken 
to (Queenstown, should not also have vessels of 
corresponding speed. The Postmaster-General, 
therefore, while asking for tenders for a service in 
which the maximum time will be as at present, asks 
also for services with half an hour less steaming, 
and of an hour's less steaming time, bringing the 
time down to 3 hours 7 minutes out, and 3 hours 
2 minutes home. This would mean a speed of 
about 20 knots, quite easy of attainment by firms 
having experience of the construction of high-speed 
vessels, The postal authorities, too, intend to urge 
the London and North-Western Railway Company 
to improve their train service to Holyhead in 
respect of time, so that it is hoped that in another 
year the duration of the passage will be shorter. 
The steamer service at present is conducted by four 
vessels, the largest of which, the Ireland, is 2095 
tons gross, being 366 ft. 3 in. long, with a mean 
draught of 14 ft. 4 in., and having engines of 6700 
indicated horse-power. The other vessels are of 
1700 tons, with engines of 4500 indicated horse- 
power. 


Tue MaAncuEsTtER SHIP CANAt. 

The directors of the Manchester Ship Canal are 
making great efforts to render it easy to use their 
waterway, by quoting through terms for the con- 
veyance of goods from the ship to the warehouse, 
and in some instances to the consignee. For in- 
stance, they will deliver raw cotton into warehouse 
for 10s. per ton, the rate including (1) ship canal 
tolls and wharfage, (2) quay porterage, (3) convey- 
ance to warehouse, (4) taking into warehouse, (5) 
one sampling, (6) piling, (7) issue of warrant, (8) 
storage for four weeks, and (9) re-delivery at scale 
and weighing. In order to secure that cotton 
shall be brought direct to Manchester, a syndi- 
cate is being formed to provide tonnage for 
Manchester at some of the cotton ports during the 
coming season, at rates of freight not exceeding the 
current rates to Liverpool. Apart from this there 
is no difficulty in chartering vessels to Manchester at 
the same rate of freight as to Liverpool. Application 
is being made to the Liverpool Cotton Association 
for an alteration in the rules so as to provide that 
cotton stored in Manchester shall be tenderable 
against Liverpool Cottcn Association contracts. If 
this facility be not given, a separate cotton market 
will, at once, be established in Manchester, The 
Canal Company have entered into negotiations with 
the railway companies to deliver cotton from their 
warehouses to spinning mills in Lancashire at fixed 
rates, so that one payment will cover all expenses 
from the vessel to the mill. A schedule of prices 
for the delivery of oils from Manchester Docks, 
including canal toils, to a large number of towns, 
has been got out, varying between 9s. per ton to 
Altrincham to 18s. to Wolverhampton. A classi- 
fication of goods has been got out, and a schedule 
published giving rates to a large number of towns. 
No doubt it takes time to build up the trade of a 
port, but Mr. Marshall Stevens, the energetic 
general manager, is leaving no stone unturned to 
expedite the operation in Manchester. He is for- 
tunate in having a large fund of local patriotism 
to draw upon, and if he only succeeds in rendering 
it easy to use the canal, he may rely upon it that 
the local shippers will feel ita point of honour to 
second his endeavours. 


AMERICAN EXPLORATION. 

The American authorities have exhibited com- 
mendable perseverance in exploring the vast regions 
over which the United States Government claims 
jurisdiction. In 1804, 1805, and 1806 Captain 
Lewis and Captain Clarke conducted an expedition 
across the continent from the mouth of the 
Missouri to the mouth of the Columbia. In 1819 
and 1820 Major Long made an exploratory journey 
from Pittsburg to the Rocky Mountains. Mr. 
Featherstonhaugh made a geological examination 
in 1835 of the elevated country between the Mis- 
souri and the Red River. In 1841 Captain 
Nicollet, of the topographical engineers, reported 
on the Upper Mississippi. In 1843 and 1844, Cap- 
tain Fremont traversed the Rocky Mountains. 
Dr. Owen, United States geologist, reported on the 
geology of parts of Iowa, Wisconsin, and Illinois in 
1839; he also made a geological survey of Wis- 
consin, Iowa, and Minnesota, and portions of 





Nebraska and Missouri, in 1852. Major Emery 
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surveyed the country between Fort Leaven- 
worth and San Diego in 1848. Mr. J. W. 
Foster and Mr. J. D. Whitney reported upon 
Lake Superior in 1851. Dr. C. T. Jackson, of 
Boston, also made a geological survey of the mineral 
region of Lake Superior. Major Emery reported 
on the Mexican boundary survey in 1859, Captain 
Randolph Marcy explored the Red River of 
Louisiana in 1852 and 1854. Captain Mullan made 
a survey for a wagon road from Walla Walla to 
Fort Benton in 1863. Geological explorations were 
made in connection with surveys for the original 
Pacific Railroad in 1860. The general United States 
Geological Survey was organised in 1853 under Dr. 
F. V. Hayden, who continued the work for thirty 
years, being succeeded in 1883 by the present 
director, Mr. J. W. Powell. The special object of 
this survey was the examination of the public domain 
in the western Territories. Besides these surveys 
by the United States, nearly all the State authorities 
have made geological surveys of more or less value 
and importance. The United States Geological Sur- 
vey has extended its operations over 573,000 square 
miles in forty-seven States and Territories. During 
the past year the Survey directed its attention 
to 26,000 square miles in twenty-one States and 
Territories. At this rate, the Survey will extend 
over 100 years before its labours are finally com- 
pleted. The Survey will now have to examine the 
arid districts in the western States, so that Congress 
may be enabled to grapple more effectively with 
the great irrigation problem. 


Narrow-Gauce Raitways. 

In some of the German States the narrow gauge 
has found much favour ; there is a large system of 
0.75-metre State railways—the first narrow-gauge 
railway dating from 1880—and the satisfactory 
results are bringing the system into more and more 
use. In Prussia the narrow gauge had a con- 
siderable amount of opposition and indifference to 
contend against, until the Government some two or 
three years ago took up the matter, a Bill dealing 
with narrow-gauge railways being passed in 1892, 
in which 1-metre, 0.75-metre, and 0.60-metre 
gauges were recommended. The authorities seem 
now to do a great deal for the advancement 
of this matter. There were in all Germany, in 
March, 1892, some 720 miles of narrow-gauge rail- 
way, principally 1-metre and 0.75-metre gauge, 
the narrower gauge of 0.60 metre only recently 
having been adopted by the authorities. The 
Austrian Government, for a series of years, 
appeared disinclined to support the narrow gauge, 
and it was not till the narrow-gauge Bosnian 
railways had practically proved the advan- 
tages of the system, that the State took up the 
matter. Steyermark has done much for the ad- 
vancement of the narrow gauge, and more especi- 
ally in Bosnia and Herzegovina a great deal has 
been done for the introduction of the narrow gauge. 
The Bosnia military railway, which has a mileage 
of 167 miles, was in the course of three years trans- 
formed to a 0.76-metre railway for ordinary public 
traffic, and there are now in Bosnia and Herze- 
govina an aggregate of 380 miles narrow - gauge 
railways. In France a modest start was made in 
1851, but it was not till about 20 years later, when 
the Government took up the matter, that the 
narrow gauge was adopted to any material extent. 
A number of narrow-gauge local railways were then 
built, generally subsidised by either State or local 
authorities, and during the last few years the 
ordinary gauge must be said to have been virtually 
discarded in France for local lines. It can further 
be pointed out that whilst a few years ago the 
metre and 0.75-metre were most in vogue, the 0.60- 
metre gauge is now frequently adopted. The cost 
of this latter gauge, including rolling stock, falls 
generally between 1470/. and 21301. per mile 
in France. At the end of 1891 there were in France 
an aggregate of 1850 miles of narrow-gauge railways. 
In Belgium the question of narrow-gauge railways 
was settled by Acts of 1884 and 1885, and a com- 
pany for the building of local lines was formed, 
which, at the end of 1892, worked, or was in pro- 
cess of building, an aggregate of some 725 miles of 
principally 1-metre and 0.67-metre gauge railways. 
In Holland the narrow gauge has only been 
adopted for tramways. In Italy a Bill concerning 
narrow-gauge railways was passed in the year 1889, 
and as early as the end of the same year there were 
opened to traffic some 500 miles of narrow-gauge 
railways. Switzerland commenced building narrow- 
gauge railways about 20 years ago, but the move- 


ment was not kept up; it was, however, resumed 
a few years ago, principally for tourist railways. 
Norway boasted some 600 miles of narrow-gauge 
railways in 1891, and Sweden as much as 1050 
miles, the latter varying in gauge from 0.6 to 1.217 
metres. Also in many other European countries 
the narrow gauge has commenced to find, or has 
already found, supporters. In the United States 
of North America a committee recommended over 
20 years ago the adoption of the narrow gauge, 
whereby the first cost would be reduced to half. 
There were in 1889 close upon 10,000 miles of narrow- 
gauge railways in the States. In Mexico the 0.75- 
metre gauge has been adopted as the standard. In 
India there were in 1889 over 6000 miles of narrow- 
gauge railways. In Africa, the Port Said-Ismaila 
Railway—0.75-metre gauge—was built in 1868, 
and there are built several narrow-gauge lines in 
the French possessions. In Tunis the 1-metre 
gauge has been adopted for the State railways. 
The Congo line gauge is 0.76 metres, and in Aus- 
tralia 1.067 metres is frequently used. 





THE VIBRATIONS OF STEAMSHIPS. 
By Joun H. Macacpine and H. C. Froop. 


TuE interest of naval architects having been ex- 
cited in the question of the vibrations of steamships by 
Mr. Yarrow’s excellent paper, read in 1892 before the 
Institution of Naval Architects, and the subject having 
again come prominently before the profession through 
the recent communication by Herr Otto Schlick to 
the same Society, we propose to bring forward a few 
simple results of analysis and observation relating 
principally to phases of the subject which seem to have 
been almost entirely overlooked by previous writers — 
questions that, we believe, cannot fail to arouse the 
interest of naval architects, as they have done ours, 
and which in many cases may rise into a position of 
considerable importance. 

It is now clearly appreciated by all that the recipro- 
cating motion of the piston, due to uniform rota- 
tion of the crank, in an engine with the usual arrange- 
ment of connecting-rod, does not exactly correspond 
to simple harmonic motion. This is the motion it 
would have if the connecting-rod was infinitely long ; 
or if instead of a connecting-rod we substituted a 
slot in the crosshead at right angles to the axis of the 
piston-rod, in which the crank was made to work, as 
in some well-known designs of pumps. Let us state 
this fact a little differently. While simple harmonic 
motion* would be represented by a curve of sines, if 
* For the benefit of those not familiar with the theory 
of simple harmonic motion, we will append this note, 
which will be found useful in the sequel. 

Let O be a fixed point and O X a fixed direction. Sup- 
pose a radius O R=, revolves with uniform angular 
velocity round O. From R draw RP perpendicular to 
OX. Then as OR revolves uniformly round O, P will 
vibrate along X O X! about the centre of motion O. The 
motion of P is called simple harmonic. The time in 
which O R makes a wor ary revolution, or P makes a 
complete vibration, is called the periodic time. We will 
denote it by T. 

If ¢ is the time which O R requires to describe the 
angle X O R = 9, then 

€:T::0:24, or 0=2rt/T. 
OP=O Rog 6 = r cos 2r?t/T. 
So that any expression of the form . 
x=rcosct 


represents a simple harmonic motion in which r is the 
maximum value of the displacement of the vibrating 
point from the centre of motion. , is called the ampli- 
tude. c measures the periodic time, as, from the above, 
ce =2z/T, or T = 27/c. 

The velocity of P is greatest when it is passing through 
O in either direction, being then equal to that of R. At 
X and X! P comes to rest. And generally, the velocity 
of P is equal to the velocity of R resolved along O X 
Consequently also the acceleration of P is the resolved part 
of the acceleration of R along O X. Now the accelera- 
tion of R is wholly normal, directed towards O, and 
equal to c?r = 4727/T?. Thus the acceleration of P is 
c? r cos ct, and is directed from P to O, wherever P 
may be. 

Thus, also, the force which must act on a mass m 
moving along with P is given by— 

Force = mass x acceleration = m x c? r cos ct. 

Now O P= r cos ct, and, therefore, 

Force = mc? x OP. 


That is, the force under which a mass will execute 
simple harmonic vibrations must vary in proportion to 
the distance from the centre of motion, and must always 
be such as to draw the mass towards the centre. 

When the mass is at unit distance (O P = 1), this force 
is equal to mc? = m x 47°/T?. Thus the more powerful 
the attraction towards the centre, the shorter the periodic 
time T will be, and vice versé. Also T depends only on 
the strength of this attraction, not at all on the ampli- 
tude r of the vibrations being executed. Any cause 








which will increase the power of attraction towards the 





the displacement of the moving point were plotted off 
by ordinates at right angles to a time base, the motion 
of a piston actuated by a finite connecting-rod would 
be represented by a slightly different curve. The 
portions of the curve corresponding to the piston at 
top stroke in a vertical inverted engine (which we 
shall hereafter refer to simply as ‘‘ top stroke) would 
have a somewhat greater curvature in the latter case ; 
and that corresponding to the piston at bottom stroke, 
a less curvature. 

Now we know that a simple harmonic motion will 
give rise to inertia stresses of the mass moved which, 
if represented in the same manner as the above, will 
be shown by a curve of sines also, the crests and 
hollows of the inertia corresponding to the crests and 
hollows of the displacement curve. If we now draw 
the inertia stress curve due to the mass of the piston 
and the other parts moving along with it, we shall find a 
curve still approximating to a curve of sines ; but the 
differences which we found in the displacement curve 
have now become accentuated—the crests having be- 
come more nearly pointed, and the hollows of still 
smaller curvature. 

These departures from a simple curve of sines 
become more and more marked the shorter is the con- 
necting-rod in proportion to the stroke. And this 
influence of the length of the connecting-rod will be 
shown, in the sequel, to produce a number of interest- 
ing and important effects in vibrating ships, which seem 
to have been previously overlooked, except for a mere 
passing remark in the able paper read by Herr Schlick 
at the Chicago Engineering Congress last year. 

It was shown by one of the present writers, in a 
pamphleé circulated privately in 1889 for a special 
purpose, that the inertia of a mass m moving along 
with the piston will be represented by the following 
series : 


Let F = the inertia stress in gravitation units—in the 
present instance in pounds. 

»» m = the mass in pounds. 
», w= the angular velocity in radians per second— 
supposed constant. 

vr = the radius of the crank in feet. 

3» @ = the ratio of the crank to the connecting-rod. 

0 = the angle in circular measure which the crank 

has turned through since it passed the top 
stroke position. 


Then 
Fg 
m wir — 088 
+cos20(a+ft a+ Ayrait.. )) 
—cos46(+fa?+ Sa>+..... yt (1) 
+ cos 6 6 ( Hye @ He ccc f 
+ + 


For simplicity let us put a = .25, as this is the value 
most frequently occurring in practice. Then— 

7 — cos 0 + .2540 cos 2 0 — .0041 cos 40 +. . . (2) 
mw r 

Plotting this curve from a base along which the 
abscissze are taken proportional to @—that is, to the 
time—will clearly bear out the remarks given above on 
the form of the curve. 

Thus, instead of a stress which is a simple harmonic 
function of the time, such as is given by the first term 
of the series, cos 8, we have an infinite number of such 
stresses of rapidly diminishing period and maximum 
intensity. 

When considering the vibration of any elastic body 
which obeys the generalised Hook’s Law (that is, 
where two stress systems, similar in every way, 
applied to the body, will produce strains, whether of 
simple extension or distortion, proportional to the 
intensities of the loads), the state of vibration being 
kept up by a periodic application of the stress, and 
there being no constraints which would cause the 
absorption of the energy of vibration, it is important— 
we might almost say imperative—that the stress system 
should be analysed into parts, each of which has a 
simple harmonic variation with the time. This we 
have done in equations (1) and (2) given above. Then 
it can be proved, as must be well known to most, that 
so long as the strains are small, each of these simple 
centre will shorten T, or, as we have somewhat loosely 
expressed it in the text, ‘‘will hurry on the natural 
motions ” due to the attraction of the centre. 

The ‘‘ phase” of the motion of P at any time is ex- 
pressed by the fraction of the whole period which has 
elapsed since P passed through O in the positive direc- 
tion: that is, since R was at A, O X being reckoned 
positive. The phase is thus measured by the fraction— 

Angle A O R in circular measure + 27, 

If O R! revolves at the same rate as O R, so that the 
angle R O R!= ¢ is constant, the motion of P' is 
given by 

x1 = r cos (0 + d) = rcos (27¢t/T + ¢). 

Thus the amplitude and periodic time are the same as 

that of P, and the phase alone differs by a quantity 
(2 3. 

r In the text we have not always distinguished between 

two motions which had a difference of p correspond- 

ing to half the period. This avoided much circumlocution, 

and can in none of the cases raise difficulty. 


54 


ENGINEERING. 





[Jury 13, 1894. 











harmonic variations of stress may be treated as if it 
alone existed, and its effect in vibrating the body 
determined. The total vibration will be the sum of 
all the separate results. 

In a vibrating ship the absorption of energy is 
always going on, both by the surrounding water and 
through the transformation of energy within the 
material of the ship itself. The total effect will still 
be very approximately the sum of the separate results, 
and the whole question of vibrations becomes immensely 
simplified, and easier to think of correctly by making 
such an analysis. 

For clearness we may note three facts in passing, 
which, however, have been quite fully recognised by 
naval architects. 

Any stress system such as we are considering, and 
which may be represented by K cos 2 1 t/T, where K 
is the maximum intensity of the stress, ¢ the time, 
and T the periodic time of the variation of the stress, 
will set up vibrations in a body which will— 

1, Have a periodic time T, whatever may be the 
natural period of vibration of the elastic body for the 
particular mode in which it is vibrating. Thus in the 
case of a ship, the speed at which it will be vibrated 
will depend on the speed of the engine alone, not at 
all on the natural period of vibration of the ship. 

2. For any particular value of T, the amplitude of 
displacement of each particle of the elastic body will 
be proportioned to K. For aship, or any body, vibrat- 
ing in a resisting medium this statement will only be 
very approximate, 

4, If T is considerably greater than the natural 

period of vibration, the amplitude of the motion of 
each particle will be small relatively to that which can 
be produced when the two periods correspond. As T 
becomes shorter, that amplitude changes slowly till 
it is nearly of equal length to the natural period, The 
amplitude then experiences a sharp rise which reaches 
a maximum for perfect correspondence between the 
— As T becomes still shorter, the amplitude 
alls off again rapidly. For a perfectly elastic body, 
subject to no constraints which will absorb energy, 
this maximum is indefinitely large, but in any actual 
case the amplitude is restricted. 

These facts might be illustrated by a vast variety 
of phenomena from almost every branch of physical 
science, besides the particular subject we are consider- 
ing here. Thus the third is most important in the ex- 
planation of all the phenomena of sympathetic reso- 
nance, of the absorption by transparent media with 
the greatest avidity of those particular light rays which 
they radiate most copiously, &c. 

The three statements given above may also be illus- 
trated with great clearness and simplicity by consider- 
ing the motion of a weight suspended from an elastic 
thread, We will treat this illustration at greater 
length than its importance would otherwise deserve, 
for use in the sequel, as it shows how well adapted the 
arrangement is for picking out harmonic vibrations of 
any period which may be present in a ship, for in- 
stance. By simply suspending a small weight, as a 
key, by an ordinary piece of elastic thread, such as is 
woven into cloth, holding it in the hand, or preferably 
suspending it from any convenient object in such a 
manner that its length can be conveniently varied, 
the presence of any vibration which corresponds in 
period to that of the suspended weight, can be detected 
with great ease. 

Let us suspend a mass—for simplicity, say 1 lb.— 
at the end of an elastic thread of such a strength that 
on being drawn out unit distance it will exert a force 
=, Suppose next we apply any periodic force to 
the suspended mass. This may be analysed into forces 
which vary as a simple harmonic function of the time. 
It will suit the purposes of illustration sufficiently 
if we suppose that the forces reduce to two of different 
periods ; 

Force = k, cos ¢) t -+ ke 008 ¢ (t+). 


The equation of motion evidently is 


OE + Ha hy 008 04 t + hy 008 69 (¢ + a) a ate 


where « is the displacement from the central position. 

If k, and k, were both zero, that is, if our weight 
was vibrating without any other force than that from 
the elastic thread and gravity, being applied, the 
result would be 

x= A, cosxt+ HB, sin xt, 

where A; and B, are arbitrary constants, referring 
only to the amplitude and phase of the vibration, 
which may evidently be anything we choose. The 
important fact is that if r is the natural period of 
vibration, then the solution at once shows that 
f= 2n/r. In other words, « is proportional to the 
number of vibrations per minute. 

The complete solution of (3) when /, and /, are not 
zero is 

ky 
pe —¢;7 


ec cos ¢, t + — Fe cos cy (t-+-a) + Aycos Ht + 
pe — 3° 
B, sin M¢ . . . (4) 


The last two terms on the right-hand side refer, as 





we have just seen, only to those vibrations which may 
take place independently of the exciting forces applied 
to the mass. In any actual case the energy of these 
vibrations, if they are set up in any way, will be 
quickly absorbed, therefore we may neglect them. 

We are thus left with two periodic motions super- 
posed, which have the three characteristics stated 
above. 

1, Their periodic times are the same as the periodic 
times 27/c, and 2z7/c, of the impulses, and are not 
affected by the natural periodic time 2m/y. 

2. Their amplitudes, K, /(u? — c,”) and Kg /(u?— e7), 
have not the game proportion, K, : K,, to one another 
as the maximum intensities of the forces which pro- 
duce them. But each will be larger or smaller in pro- 
portion as the value, K, or Ke, of the stress which pro- 
duces it is greater or smaller, so long as the periodic 
time of the corresponding stress, 27/c, or 27/co, remains 
constant. 

3. If c; or co are very near » ; that is, if the periodic 
time of either of the harmonic impulses agrees very 
nearly with the natural period of vibration, the corre- 
sponding harmonic motion is relatively very large. As 
we —e? (u + c,) (u«—c¢,), the amplitude of the 
vibration as given by (4), when c, is very near in 
value to u, is practically in inverse proportion to the 
difference of the number of vibrations per minute 
cossesponding to wand c,. If u = c; the solution (4) 
makes the corresponding harmonic motion infinite. 
But it does not take account of the absorption of energy 
of vibration which is always going on, both in the 
elastic thread and the surrounding air; and this will 
tell much more quickly against large than against 
small vibrations. Consequently the result will be 
limited. Indeed, in this case (4) is no longer the solu- 
tion of (3). Wemay say, however, that witha reason- 
ably long spiral steel spring, and a weight which it 
can support mite a large factor of safety, the limit 
from absorption of energy is not reached so soon but 
that the spring may be broken by the proper applica- 
tion of periodic forces, which are minute compared 
with the weight of the suspended mass. 

We have supposed the forces applied directly to 
the mass. We may, however, easily apply them 
through the elastic thread by simply giving a move- 
ment to its upper end, or suspending it from a vibrat- 
ing body, such as our ship. If the motion of the upper 
end is \; cosc, t + Ag cos cy (¢ + a), (4) isstill the solu- 
tion, but we must write «” \, and yp” dz» instead of k, 
and /, respectively. 

We would specially note that the phase of the 
motion of the suspended weight and that of the 
portion of the ship it is hanging from are the same— 
that is, where cos c; ¢ appears in one it appears in the 
other, and similarly with cosc,(¢ + a). In other words, 
the two motions pass through their central positions 
at the same time. Considering, say, \, cos c, ¢ by 
itself, we see from (4) that that passage will be in the 
same direction if 1 is greater than c,, and in the opposite 
direction if it is less. Stated otherwise, this means 
that if the exciting force, applied either to the mass 
direct or through the elastic thread, is such as to 
hurry on the motions (c, greater than «) which the 
vibrating mass would have if freed from all exciting 
force, it must assist the other forces in maintaining the 
vibration. To do this, the exciting force must 
obviously be directed towards the centre of motion. 
If the effect of the applied force is to retard the 
natural motion (c; less than u), it must be directed 
from the centre of motion. Thus, for a change in the 
period of the exciting force from a little slower to a 
little faster than the natural period of vibration, we 
have also a reversal of the direction of the force for 
each point of the path of the vibrating mass, the 
force being finite in cach case. This state of affairs 
would be modified if there were even a slight absorp- 
tion of energy ; but we leave further consideration of 
what would happen till we are treating of the actual 
case of a ship. 

Thus we see that such a vibrator will pick out, by 
largely increasing its amplitude, any simple harmonic 
vibration present to which it is suited to respond, while 
it remains nearly unaffected by all the others. It is 
not, of course, suited to measure that amplitude. 


(To be continued.) 





GOLD IN THE NorTH-West—A despatch from Winnipeg, 
Manitoba, announces the discovery of a large deposit of 
auriferous ore between Rat Portage and Port Arthur, 
70 miles south of the Canadian Pacific Railway. 





THe BIRMINGHAM ASSOCIATION OF MECHANICAL EN- 
GINEERS.—The ordinary monthly meeting of the above 
association was held on Saturday last at the Grand Hotel, 
Mr. J. Floyd in the chair. After the ordinary business 
had been transacted, the hailf-yearly balance sheet was 
duly presented, which was of a very satisfactory charac- 
ter, showing an increased balance on the half-year’s 
working of 42. per was then read on “The In- 


pa: 
fluence of Metalloids on Iron and Steel” by Mr. H. 
Sylvester, F.I.C. A discussion ensued, and at its con- 
clusion a cordial vote of thanks was duly proposed and 
carried, to which the lecturer suitably responded. 


NOTES FROM THE NORTH. 
Gt iascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was quite at a 
standstill in the warrant market last Thursday forenoon, 
and only a few lots were dealt in near tke close at the 
previous day’s prices. In the afternoon, however, the 
market was more active, about 10,000 tons of Scotch iron 
changing hands, and prices were firm. Of course, the 
chief factor in the maintenance of prices was the feeling 
that the miners’ strike would become as prolonged as it 
had become general, and of necessity the produc- 
tion of pig iron would be seriously curtailed. At the 
close of the market Scotch iron was quoted ld. per 
ton better than in the forenoon, and Cleveland and 
hematite irons were each 44° per ton up. Scotch was 
done ex-officially at 42s. 44d. one month, with 6d. forfeit 
in buyers’ option, and at 42s. cash Tuesday, with a call. 
The settlement prices at the close were—Scotch iron, 
42s, 14d. per ton; Cleveland, 35s, 6d.; Cumberland and 
Middlesbrough hematite iron, respectively, 44s. and 
43s, 44d. per ton. A fair amount of business was done 
on Friday forenoon, about 10,000 tons of Scotch iron 
being dealt in, at 42s. 2d. and 42s. 24d. per ton cash 
while a few thousand tons of hematite iron also change 
hands. Some lots of Scotch were dealt in at 42s. 54d. 
per ton one month, with 1s. forfeit in buyers’ option, 
at 42s. 14d. this week, and at 423. 14d. 14 days, 
each with a ‘‘plant.” There was rather less busi- 
ness doing in the afternoon. At the opening the tone 
of the market was rather easier on reports from Middles- 
brough, but recovered as the sitting of the “ring” ad- 
vanced. Hematite iron was again offered by a leading 
house, but only one or two lots were disposed of. Some 
6000 or 7000 tons of Scotch iron changed hands, and the 
cash price left off 4d. per ton back from the — 
The closing settlement prices were—Scotch iron, 42s. 14d. 
per ton ; Cleveland, 35s. 6d. ; Cumberland and Middles- 
brough hematite iron, 44s. and 43s. 14d. per ton respect- 
ively. Monday’s forenoon market was quiet, but very firm. 
Only some two or three lots were dealt in. Scotch and 
hematite iren each rose 4d. per ton. Only a small amount 
of business was done in the afternoon. During the day 
the principal operations were in hematite irons, but no 
large lines were dealt in. At the close Scotch and hema- 
tite irons were 4d. to 1d. per ton back from the forenoon. 
The settlement prices at the cloge remained unchanged, 
with the exception of Middlesbrough hematite iron, 
which was 14d. per ton up from Friday. On Tuesday 
forenoon there was a fair amount of business, some 10,000 
tons of Scotch iron and a few lots of Cleveland changing 
hands. Prices went a little easier in the prospect of a 
settlement of the miners’strike. Scotch iron fell in price 
2d. per ton. In the afternoon there was very little busi- 
ness doing, about 5000 tons of Scotch and a few lots of 
Cleveland ; and at the close prices were practically un- 
changed from those of the morning. Scotch iron was done 
ex- officially at 42s. one month, with 1s. forfeit in sellers’ 
option, and there was also a transaction at 42s. 14 days. 
The closing settlement prices were—Scotch iron, 42s. per 
ton; Cleveland, 35s. 44d.; Cumberland and Middles- 
brough hematite iron respectively, 43s. 104d. and 43s. 5d. 
per ton. A fair amount of business was done this fore- 
noon, close on 10,000 tons of Scotch iron changing hands. 
Prices fell back a little. Only a small business was done 
in the afternoon at barely steady prices, which fell still 
further. The closing settlement prices all showed a 
decline—to 41s. 9d., 35s. 44d., 43s. 74d., and 43s. per ton 
respectively. The following are the current quotations 
for several special brands of makers’ iron: Calder, 
52s. 6d. per ton ; Summerlee, 53s. ; Gartsherrie, 53s. 6d. ; 
Coltness, 55s.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 51s. ; Shotts (shipped 
at Leith), 55s. per ton ; Langloan and Carron out of the 
market, At the end of last week there were only 18 blast 
furnaces actually in operation, as compared with 69 at 
the same time a year ago. Out of 28 furnaces belongin 
to Messrs. William Baird and Co. in Lanarkshire an 
Ayrshire, only four are now in blast—two at Lugar and 
two at Muirkirk, which will be damped down this 
evening. Their Gartsherrie and Eglinton furnaces are 
all at a standstill. Last week’s shipments of pig iron 
from all Scotch ports amounted to 5646 tons, against 6847 
tons in the corresponding week of last year. They in- 
cluded 300 tons for Canada, 195 tons for India, 150 tons 
for Australia, 732 tons for Germany, 400 tons for Russia, 
375 tons for Holland, smaller quantities for other 
countries, and 3244 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 309,113 tons yesterday afternoon, as compared with 
309,917 tons yesterday week, thus showing for the past 
week a reduction amounting to 804 tons. 


Finished Iron and Steel Trades.—The works engaged in 
the manufacture of finished iron and steel are now practi- 
re 4 all closed for want of fuel. There is scarcely any 
fresh business offering itself. The stoppage of the steel 
works in Scotland must be causing stocks of hematite 


pig iron in Cumberland to increase, as a fair quantity 
was sent regularly to the steel works in the Glasgow 
district and other parts of Lanarkshire. A very exten- 


sive sweep is this week to be made of servants of the Steel 
Company of Scotland, who are just finishing up a fort- 
night’s or month’s notice. At the Newton Steel Works 
some 20 officials—clerks, draughtsmen, chemists, depart- 
mental foremen, &c.—are running their notices ; 27 at 
the Blochairn Works, and 20 clerks in the town offices of 
thecompany. Such a wholesale dismissal of responsible 
servants has never previously occurred during the exist- 
ence of the company. 


Glasgow Copper Market.—With the exception of one 
lot of 25 tons of copper which changed hands on Friday, 





at 39/, lls. 3d. three months, and another to-day at 
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391. 2s. 6d., there have been no business in this market 
during the past week. There have been some variations 
in price, but not of any great consequence. 


Inverness and Aviemore Line.—The Highland Railway 
Company have accepted renunciation of the contract held 
by Messrs. J. and C. Mackay for the construction of the 
final section of the Inverness and Aviemore line. Com- 
plaints were made as to the progress of this part of the 
work, extending from Inverness to Aildoich, a distance 
of some six miles, with the result that the foregoing 
arrangement was come to, and the stoppage was made on 
Saturday night. The stoppage will only temporarily 
affect the navvies who were employed, as the company’s 
engineers have made arrangements to carry on the con- 
struction of Nairn Viaduct. Tenders will forthwith be 
invited for the completion of the work. 


Nearly 350 Locomotives Laid up through the Miners’ 
Strike.—Ever since the miners’ strike started, the three 
local railway companies have found it necessary to lay up 
a number of their goods engines daily. The Caledonian 
estimate that at present they have about 200 engines 
laid up on account of the dearth of mineral traffic caused 
by the strike, and the subsequent closing of iron and 
other works. The North British fix their number at 
about 120, and the Glasgow and South-Western reckon 
they have about 30. Asan inevitable consequence, a 
great many guards have been thrown idle, but fortu- 
nately other work is being found for a fair portion of 
them during the Fair holidays. 


New Shipbuilding Contract.—Messrs. William Hamil- 
ton and Co., Port Glasgow, have contracted to build a 
tug steamer for the Clyde Shipping Company. She will 
be about 150 ft. long, and the largest and most powerful 
in the company’s fleet of towing vessels. Messrs. Rankin 
and Blackmore, Greenock, have secured the contract to 
supply for this steamer a set of their triple-expansion 
engines of 900 horse-power, with the necessary boilers, 


“ Old Glasgow’? Exhibition. — There has just been 
opened in the galleries of the Glasgow Fine Art Insti- 
tute an exhibition of portraits, &c., to illustrate the 
progress made in the way of making Glasgow and de- 
veloping the Clyde woo, By first half of the present 
and in former centuries, The collection of portraits and 
other exhibits is most extensive and interesting. Por- 
traits of eminent ironmasters, engineers, and shipbuilders 
form a prominent feature of the exhibition, but they are, 
perhaps, not quite as numerous as they might and ought 
to have been. For instance, there is no indication of 
David Napier, David Elder (John’s father), Charles 
Randolph, and other persons who played prominent parts 
in the early half of this century in making this city and 
the Clyde what they have now become. 


English Water Works Contract for a Glasgow Contractor. 
—At a meeting of the Monmouthshire County Council 
rg tenders were opened for the New Wentwood 

ater Works, when the contract of Mr. J. Young, con- 
tractor, Glasgow, at 94,596/., was accepted, which is 
about 29007. below the surveyor’s estimate. There were 
15 tenders, the other Glasgow contractors offering for the 
job being Messrs. Lawson, 118,150/.; Messrs. Watt and 
Wilson, also of Glasgow, 112,150/.; and Messrs. Patterson 
and Co., Limited, 92,6200. The works in question apply 
to the construction of new reservoirs, but did not include 
the laying of pipes from the new storage to Newport, a 
distance of six or eight miles. It is estimated that the 
whole undertaking, including the purchase of land and 
other charges, will amount to 140,000/. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the quarterly 
meeting of the northern iron trade was held here, but 
the attendance on ’Change was only small, and there 
were no exhibits. The time was when several firms 
availed themselves of the ad vantages afforded at quarter! 
meetings to advertise their specialities by showing speci- 
mens of their produce, but there was nothing of the kind 
yesterday, and, indeed, there was really nothing to indi- 
cate that the gathering was the quarterly one. The attend- 
ance was hardly so large as it usually is at the weekly 
market, and business was very limited. Buyers would 
not purchase more pig iron than they urgently needed, 
and quotations were rather weak. No. 3 Cleveland pig 
iron, however, was said to be somewhat scarce, and the 
least price named for that quality was 35s. 6d. for prompt 
f.0.b. delivery, and transactions were recorded at that 
figure. For special brands 35s. 9d. was reported to have 
been realised, and in some cases 363. was asked. The 
lower qualities were flattish, grey forge being about 34s , 
and No, 4. foundry 34s. 6d., both for early delivery. 
Middlesbrough warrants closed 35s. 5d. cash buyers. The 

rice for east coast hematite pig iron was not so good. 

ost sellers asked 43s. 9d. for early delivery of Nos. 1, 2, 
and 3, but business was said to have been done at 43s. 6d. 
Spanish ore was quiet ; rubio about 12s. 3d. ex-ship Tees. 
To-day our market was a trifle easier, but quotations for 
makers’ iron were about the same as yesterday, although 
rather less than 35s. 6d. might have been accepted in 
some cases. Middlesbrough warrants declined to 35s. 3d. 
cash buyers, with sellers at 35s. 5d. 


Blastfurnacemen and the Eight-Hours Day.—The Cleve- 
land and Durham blastfurnacemen have by a very large 
majority decided to give the necessary notice for a sus- 
pension of work for a short period at the blast-furnaces, 
in order to hold a demonstration to agitate for an eight- 
hours day. The notices are for a 60-hours’ stand, but we 
understand that the men do not wish to suspend work for 
more than 24 hours, Any stoppage, however, must mean 





considerable Joss to the employers, and it is to be hoped 
that matters may yet be amicably arranged. Many iron- 
masters state that they really cannot, with the present 
state of trade, afford to give the concession. 


Manufactured Iron and Steel.—Manufactured iron and 
steel keep quiet and dull. Some firms report a little 
better inquiry, but orders are very difficult to secure. 
Prices are practically the same as those last quoted, viz.: 
Common iron bars, 4/. 17s. 6d.; iron ship-plates, 4/, 15s.; 
steel ship-plates, 5/.; iron ship angles, 4/. 12s. 6d.; and 
steel ship angles, 4/. 15s.—all less the customary 24 per 
cent. discount for cash. Heavy sections of steel rails are 
nominally 3/. 12s. 6d. net at works. Rather less than the 
foregoing quotations might be accepted by several firms. 


Darlington Steel and Iron Company, Limited.—The 
directors of the Darlington Steel and Iron Company, 
Limited, in their report for the year ending April 30, 
1894, say: ‘It is with great regret that your directors 
have to report a loss of 3571/. 14s. 2d. during the year. 
From this has to be deducted the balance of profit brought 
forward from last year, viz., 657/. 153. 1d., leaving an 
adverse balance of 2913/. 19s. 1d., which has been written 
off the reserve account, thus reducing the amount stand- 
ing to the credit of this account to 3589/. 17s. 1ld. The 
exceedingly depressed condition of trade generally, and 
the very low prices which have prevailed in the 
steel industry especially, will have prepared you for 
the results which are now reported, and which render 
it impossible to pay the dividend on the preference 
shares. Although no amount has been written off for 
depreciation, your plant has been well maintained out of 
revenue during the year, and in addition to this a further 
considerable improvement has been effected at a cost of 
3276l. 5s. 9d. Deducting from this the amount realised 
by the sale of machinery, &c., viz., 287/. 6s., leaves a 
balance of 2988/. 19s. 9d., by which amount the suspense 
account is increased. It now stands at 89581. 83, 8d. 
Your directors regret that, owing to the result of the last 
year’s working, they are again unable to recommend any 
reduction of this amount.’ 


Shipbutlding.—Shipbuilding is quiet. One or two more 
firms are likely to have to close owing to the moulders’ 
strike, fur they cannot get engines for vessels which are 
ready for launching. Mesers. C. S. Swan and Hunter 
have for this reason decided to close their establishment 
at Wallsend. 


The Fuel Trade.—On Newcastle Exchange fuel is 
rather easier. Best Northumbrian steam coal is quoted 
11s. f.o.b., and small 5s. to 5s. 6d. Here coke keeps firm, 
and 12s. 6d. to 12s. 9d. is named for average blast-furnace 
qualities delivered at Cleveland works. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has been in excess 
of the supply, and prices have advanced 1s. per ton. The 
best descriptions have made 12s. 3d. to 12s. 6d. per ton, 
while secondary qualities have brought 11s, 6d. per ton. 
Household coal has also been firmer; No. 3 Rhondda 
large has made 10s. 9d. to 11s. per ton. Patent fuel has 
continued in good demand. Foundry coke has been 
steady at 17s. 6d. to 18s. per ton, while furnace coke 
has been in good request at 15s. 6d. to 16s. 6d. per ton. 
The manufactured iron and steel trades have been dull, 
although there has been rather more doing at one or two 
collieries. 

Welsh Coal Mining.—The directors of the Newport 
Abercarn Black Vein Steam Coal Company, Limited, 
have issued their report and balance-sheet for the year 
ending March 31 last. In the report they state: 
‘*The total output for the year was 490,994 tons, and 
the accounts show a profit of 8818/. 10s. 9d. The 
reason of the smallness of the output and of the 
profit not ae larger is the strike that occurred 
in August and September last, which not only kept 
the colliery idle for four weeks, but diminished the 


Y | output for the next few months.’ The estimated cost of 


the strike was 5461/. 3s. 10d., and this sum the directors 
have written off the reserve fund. The amount, avail- 
able for dividend, after crediting 1000/. to the reserve 
fund, 5001. to the insurance fund, and 3361. 6s. 9d. to the 
renewal and depreciation fund, amounts to 91782. 0s. 3d., 
out of which the directors recommend a dividend of 6 per 
cent. on the preference shares, less income tax, and 3 per 
cent. on the ordinary shares, leaving a balance of 
3091. 5s. 3d. to be carried forward.” 


Barry Railway.—It is reported that the construction of 
the new dock at Barry has been entrusted to Messrs. 
Price and Wills, of London, late contractors on the 
Manchester Ship Canal works. Lady Windsor will pro- 
bably be invited to cut the first sod. 


The ‘* Flora.”—The cruiser Flora, which was launched 
from Pembroke Dockyard on November 21, 1893, made her 
official trial trip on Saturday, the ship heading eastward 
up the Bristol Channel. About two hours after starting, 
a slight accident to the bearings of the starboard engine 
necessitated the disconnection of this engine, and the ship 
proceeded with one engine only. The mishap was soon 
rectified, and the trial commenced de novo, the Flora run- 
ning up Channel and leaving Lundy on the starboard hand. 
When off Ilfracombe the ship was put about and ran 
down Channel against a brisk wind and rather heavy sea, 
to the Smalls, and from thence to St. Ann’s, arriving 
at her moorings at the Weir at 9 p.m. The Flora 
accomplished 1534 knots in eight hours, and this with 
natural draught only. The Flora is 2575 tons, 320 ft. 
long, with engines of 7187 horse-power, made by the 
Naval Construction and Armaments yen ges Barrow- 
in-Furness, The machinery at the trial trip was in 











charge of their representative, Mr. T. Hamilton, the 
engines working smoothly with a pressure of 151 Ib. 

The “‘ Sybille.” —Although the Sybille, cruiser, has been 
practically completed for over two years, she has not yet 
been pl in the Fleet Reserve, owing to defects re- 
tedly developing in her furnaces. She is to take part, 
owever, in this year’s naval manceuvres. 


The ‘‘ Sharpshooter.”—The Sharpshooter, torpedo gun- 
boat, made a basin trial on Tuesday to ascertain the 
evaporative efficiency of her boilers. The mean results 
recorded for eight hours’ steaming were: 8.25 lb. of 
water evaporated per pound of coal, and 2.6 lb. consumed 
for each indicated horse-power. These results, both as 
regards evaporative power and coal consumption, were 
slightly more satisfactory than those attained by the 
vessel on her last trial. 

Bristol Docks.—The accounts for the Bristol Docks 
estate for the past year have just been issued. Under the 
head of revenue, there is an increase of over 5000/. on 
goods, and 7000/. in dock dues, and also an increased 
profit in the traffic department. The expenditure, how- 
ever, for the past 12 months exceeds the total receipts by 
nearly 40007. The total surplus of combined deck and 
city quay revenue earned was sufficient to pay 3.84 per 
cent. on the outstanding capital, as compared with 3.09 
per cent. during the previous year. The returns show a 
remarkable expansion of the grain trade. Timber shows 
an increase in the number of heads brought into port, and 
now that the dock at Avonmouth is extended, and special 
facilities are given to this industry, a further improve- 
ment is confidently anticipated. 





MonsteR AMERICAN RaiLRoADS.—The Atchison, 
Topeka, and Santa Fe Railroad Company has 7125 
miles of line in operation; the Southern Pacific, 6500 
miles; the Chicago, Milwaukee, and St. Paul, 6083 
miles ; the Louisville and Nashville, 4790 miles ; the 
Northern Pacific, 4400 miles; the Chicago and North 
Western, 4300 miles; the Chicago, Rock Island, and 
Pacific, 3500 miles; the Illinois Central, 2900 miles; 
the Pennsylvania, 2500 miles; the New York Central and 
Hudson River, 2100 miles; and the Baltimore and Ohio, 
1000 miles. 





Water Suppry or Leicester.—On Thursday the first 
sod was turned of new works at Swithland which are 
being undertaken by the Leicester Town Council. The 
first sod was turned by Mr. Alderman Wood, chairman 
of the Water Committee. The water supply of the town 
is now drawn from two reservoirs, one at Thornton and 
the other at Bradgate. These reservoirs have sufficient 
storage capacity for a population of 200,000; but that 
limit having now been reached, the Water Committee of 
the Leicester Town Council has for some years been look- 
ing out for a source from which to obtain fresh deliveries. 
Eventually the Swithland Valley was fixed upon, and 
works have been undertaken at a cost of 250,000/., which 
will supply an additional population of 100,000. The 
engineer consulted is Mr. J. B. Everard, while Messrs. 
Aird and Sons are the contractors. Mr. Alderman Wood, 
who entertained the assembled company at luncheon, was 
presented on the occasion with a silver spade by Mr. 
Everard, while the contractors also made him a present 
of a silver-mounted barrow. 





CaATALOGUES.—We have received from the Allgemeine 
Elektricitits-Gesellschaft, of Berlin, the handsomest and 
most complete catalogue of electrical apparatus that we 
remember to have seen. It contains, among other things, 
a table showing the candle-power required per square 
foot of floor area in different kinds of apartments, tables 
of accumulator plants, dimensions of boilers, of steam 
and of gas engines, with plans of installations, directions 
for preparing approximate estimates for complete lighting 
plants, working expenses, rates of freight to European, 
Asiatic, African, Australian, and American ports, capaci- 
ties and dimensions of dynamos of various types, particu- 
lars of switchboards aoe instruments, sizes of conductors 
with diagrams of fall of potential, tables of lead-covered 
eables, jute-covered cables, bare copper wires, and other 
conductors, safety fuses, plugs and strips, switches, cir- 
cuit connectors, installation and insulation materials, arc 
lamps and accessories, glow lamp fittings and electroliers, 
glow lamps, electric motors, and electric transmission 
appliances. The book is profusely illustrated and well 
printed on thick paper, with a novel and handsome bind- 
ing.— Messrs. Drake and Gorham, of 66, Victoria-street, 

estminster, send us a new catalogue devoted more 

rticularly to electric light installations for country 
ouses. It is designed to enable unskilled persons to 
form a fair idea of the requisites fer such jobs, and the 
amount of money that they will cost.—We have received 
from the Leeds and London Electrical Engineering Com- 
pany, Limited, of 15, St. Helen’s-place, London, a copy 
of their new catalogue of electrical plant. This company 
are the concessionaires of the Lowrie-Hall system. A 
large variety of station machinery and fittings are de- 
scribed and illustrated in the catalogue, the engravings 
being printed on toned paper.—Messrs. Russell and Co., 
electrical engineers and contractors, of 11, Queen Victoria- 
street, London, E.C., have also sent us a copy of their 
new illustrated price list, which is a large volume of over 
200 pages, having woodcuts on nearly every page, repre- 
senting different types of engines, dynamos, motors, switch- 
boards, and internal fittings. Full prices are appended 
in every case.—The Leeds Forge Company, Limited, 
Leeds, the makers of Morrison’s suspension furnace, have 
just issued a new illustrated catalogue describing the 
various modifications of this furnace, together with the 
formula for the admissible working pressure drawn ap by 
bo different great insurance associations and the Admi- 

ty. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shefield Trade with the United States.—The quarterly 
return of exports to the United States from the Sheffield 
consular district shows a very serious falling off in cutlery, 
and a substantial decline in steel. The total exports 
amount to 73,315l. 16s. 10d. For the corresponding 
quarter of last year they were 115,357/., a falling off of 
42,0421, The exports of cutlery were 6518/., against 
27,7801. in the corresponding quarter of last year, a de- 
crease of 21,262/., or more than 75 per cent. This decline 
is almost entirely due to the prospective tariff change. 
The new tariff is expected to come into operation on 
August 1, when cutlery will become subject to a duty less 
than under the McKinley Bill by 60 to 25 per cent., accord- 
ing to quality. 

Boring for Coal,—The boring to find another bed of 
coal underlying that of the Silkstone or black shale seam 
is now nearly exhausted. It now appears, as a matter 
of fact, that the boring has so greatly exceeded the 
distance below where it was expected to be discovered 
that the hope of finding it has been given up. There is, 
however, another seam of coal underlying the Kilburn 
bed. Boring operations to find it are now going on at an 
enormous cost. 817/, has already been expended, and 
the depth now reached by the boring has increased 
the price of it to 1/. per foot. A large quantity of gas, 
too, had exuded therefrom with great pressure and 
volume. 


Derbyshire Metallurgical and Engineering Association. 
—A well-attended meeting was held on Saturday at the 
Portland Arms Hotel, Codnor Park. Mr. J. T. White- 
house, preeident of the association, occupied the chair. 
The principal business was to have been a discussion upon 
a valuable paper read at the inaugural dinner a week or 
two ago by Mr. James Tomkins, of the Codnor Park Iron 
and Steel Works, on ‘‘ The Conversion of Pig Iron into 
Mailleable Iron and Steel,” but owing to the unavoidable 
absence of several of the prominent members of the asso- 
ciation, it was resolved that such discussion be adjourned 
until their next meeting. 


Chesterfield Institute of Engineers.—The annual meeting 
of the Chesterfield and Midland Counties Institution of 
Engineers was held in the Stephenson Memorial Hall, 
Chesterfield, on Saturday. The chairman said that 
owing to the increase of their members they were 
now entitled to 10 instead of nine representatives upon 
the Council of the Federated Institute of Mining Engi- 
neers. The expenditure is 2/, 18s, 7d. in excess of 
income, the amount of the life memberships having been 
applied in reduction of liability to the Federated Insti- 
tution. The new president, Mr. Spencer, of Leicester, said 
the miners’ risks were less than those of the sailor, and 
just about the same as those of men employed on rail- 
ways in England. The lot of the miner had been improved 
by shortened hours, improved dwellings, far greater 
facilities for education, and higher wages, while many 
necessaries of life had become decidedly cheaper. Then 
there were far more opportunities for acquiring informa- 
tion. In 1853 about the only book on one important sub. 
ject was Mr. Dunn’s ‘‘ Winding and Working of Col- 
lieries.” The Transactions of the various Institutes had 
never ceased to issue an ever-widening stream of informa- 
tion, scientific and practics!, on every subject connected 
with mining, so that the diificulty was now in the matter 
of selection. He considered there was yet every room for 
independent experiment, which could be carried on at very 
little expense. 








MISCELLANEA. 

In a paper recently aw" by the Institution of 
Civil Engineers, Mr. W. A. Smith, M.I.C.E., states 
that hardwood pavements in Sydney, N.S.W., have a 
life of 21 years. 


The water-power plant on the Canadian side of Niagara 
Falls has been commenced by the Canadian Niagara 
Falls Power Company. It will be very similar in plan to 
that on the American side, and will have three turbines, 
with provision for adding three more, 


The Department of Science and Art has received, 
through the Foreign Oftice, a despatch from Her Majesty’s 
Consul at Bordeaux calling attention to an International 
Exhibition of arts, industries, &c., which it is proposed 
to hold in that city in 1895, under the patronage of the 
French Government. 


Following American practice, Messrs. A. Piat and 
Sons, of Paris, have recently substituted pinions of com- 

ressed rawhide for mortise wheels with good results, 
The pinions work noiselessly with cast-iron wheels, are 
very strong, and wear little. They are unaffected by oil, 
but should be protected from water. 


The Sandycroft Foundry and Engine Works Company, 
Limited, of 6, Queen-street, London, have added to their 
works an electric power transmission department, which 
will be under the direction of Professor N. 8S. Keith, who 
is stated to have had considerable experience in this class 
of work in the mining districts of the United States. 


Instructions have been given that cordite ammunition 
for 6-pounder and 3-pounder quick-firing guns shall be 
issued to ships to be mobilised this year as far as the 
supplies will admit. The Admiralty also direct that the 
Havock and the Hornet are to be treated as torpedo-boats 
during the manceuvres, the former being made tender to 
the Victory, and the latter to the Excellent. 


Electric welding has been used to remedy blowholes 
in defective castings by first drilling or chipping out the 
defects and then heating the casting around the blow- 





hole in a gas or oil flame blast. Scraps of ateel are then in- 
troduced, and the electric arc is applied tomelt_them. The 
result is said to be a perfect joint, without seam or flaw 
of any kind. 


After considerable delay, the Corporation of Monmouth 
called in Messrs. Bramwell and Harris, to report on the 
17 competitive schemes submitted for the sewerage and 
sewage disporal of Monmouth. These gentlemen have 
now awarded the premiums as follows : The first premium 
of 30 guineas to Mr. W. H. Radford, of Nottingham ; 
and the second premium of 20 guineas to Messrs. John 
Parkin and Son, of Westminster. 


According to the Echo des Mines, a new explosive has 
been accidentally discovered in an unexpected quarter by 
M. Rossel], a French chemist, who found that a mixture 
of aluminium filings and sodium dioxide took fire with 
explosive violence when in contact with a little moisture. 
The preparation of the explosive is very dangerous, as, 
when it takes fire, fiercely burning particles are projected 
in all directions, the heat being great enough to fuse 
copper wire. 


The traffic receipts for the week ending July 1 on 33 
of the principal lines of the United Kingdom amounted 
to 1,633,688/., which was earned on 18,522 miles. For 
the corresponding week in 1893 the receipts of the same 
lines amounted to 1,530,208/., with 18,316? miles open. 
There was thus an increase of 103,480/. in the receipts, 
and an increase of 206 in the mileage. The aggregate 
receipts for 26 weeks to date amounted on the same 33 
lines to 37,348,595/., in comparison with 36,064,922/. for 
the corresponding period of last year; increase, 1,283,673/. 


Some experiments made on the Brotherhood engine of 
a Whitehead torpedo by Mr. F. M. Leavitt, and recorded 
in The Stevens Indicator, show that the air used per brake 
horse-power per hour varied from 61 1b. to 118 lb. The 
initial pressure of the air ranged from 425 lb. to 750 Ib., 
and the horse-power from 19 to 43, The engine had 
three cylinders 34 in. in diameter by 2? in. stroke, and 
we believe the weight is under 40 lb., so that 1 horse- 
power has been attained for less than 1 Ib. weight of 
engine. 


In the course of his excellent lectures on things me- 
chanical delivered to the students of the Stevens Institute 
of Technology, New Jersey, Dr. Coleman Sellars referred 
to the use of ball bearings for crane hooks. With the usual 
form of construction accidents to workmen are not un- 
common in swivelling a load on its hook, as there is a 
great difference between the friction of rest and the fric- 
tion of motion. With a ball-bearing swivel, however, 
there is no appreciable difference between the two frictions, 
and hooks heavily loaded are turned with remarkable 
ease. For 50-ton hooks some 250 to 300 8-in. balls of 
hardened steel are used, placed between flat hardened 
surfaces. An engraving of one of these hooks will be 
found in ENGINEERING, vol. lvi., page 781. Another 
interesting fact mentioned by Dr. Sellars is that within 
the limits of saturation commonly used in dynamos and 
motors, nickel steel has even greater permeability than 
the best Norway iron. 


Her Majesty’s cruiser Crescent, Captain R. W. Craigie, 
arrived at Plymouth on Monday last from Sydney, bring- 
ing home the paid-off crews of several ships serving on 
the Australian station. This was the Crescent’s maiden 
voyage, and the officers state that she has fully main- 
tained her reputation as a powerful and an efficient cruiser. 
She has quite beaten the service record for fast steam- 
ing, having performed the voyage to and from Australia 
in a much shorter time than has ever been accomplished 
by any of Her Majesty’s ships, the troopships not ex- 
a Since leaving England the Crescent has covered 
a distance of 25,267 nautical miles on a coal consumption 
of 6290 tons, and has been 824 days at sea. The longest 
run was made on the 5th inst., when in 24 hours she 
covered a distance of 369 miles, The Crescent has brought 
home over 500 men, a great majority of whom will be 
available for the naval manceuvres. It may be mentioned 
that the Crescent was built at Portsmouth, and completed 
there last year, and the engines, which are of 12,000 
indicated horse-power, were supplied by Messrs, John 
Penn and Sons, Limited, of Greenwich. 


The Admiralty have issued an important regulation 
with reference to interests in patents orinventions. After 
reciting the terms of section 27 of the Patents, Designs, 
and Trade Marks Act, 1883, stating that a patent shall 
have the like effect as against Her Majesty, her heirs 
and successors, as it has against a subject, the new article 
notifies that all officers or subordinates who hold staff 
appointments, or who may be now or hereafter employed 
in any administrative, instructional, manufacturing, or 
experimental department under their Lordships, or ap- 
pointed to any ship for service, are to understand that one 
of the conditions subject to which they hold such appoint- 
ment or employment is that they shall not take out a 
patent, nor seek for provisional protection for an invention, 
without first obtaining the approval of the Admiralty. 
Each application must contain a general description 
of the invention for which protection is desired. Should 
permission be granted, it will be subject to the following 
conditions, from which there shall be no appeal: (a) That 
if it be at any time desired by the Admiralty the patent 
shall be absolutely assigned to the Secretary of State for 
War on such terms as the Admiralty may decide upon, 
after full consideration of all the circumstances of the 
case ; (b) that the invention may be used by or for Her 
Majesty’s service, and that the terms of payment, if any, 
shall be decided by the Admiralty ; (c) in settling terms 
either for assignment or use will be had by the 
Admiralty to any facilities in originating, working out, 
and perfecting the invention which the inventor may 





have enjoyed by — of his official position, and all 


payments will be subject to the approval of the Treasury. 


The Russian Government have carried out some im- 
rtant experiments in the oblique attack of armour at 
khta, near St. Petersburg. The plates tested were three 
in number, two of which were 8 ft. square and 6 in. thick, 
and the other a curved plate 8 ft. square by 10 in. thick. 
This latter plate, as well as one of the former, were sup- 
plied by Messrs. J, Brown and Co., Sheffield, whilst the 
remaining plate came from the works of Messrs. Cammell. 
The plates were all Harveyised. They were attacked ef 
four improved shells. The improvement, it is believed, 
consists of a soft steel cap placed over the hardened point 
of the shell and held in place by magnetism. This device 
helps to prevent the shell breaking up, and has in prin- 
ciple already been tried some 15 years ago in England, 
and more recently in the States. In the English and 
American experiments, however, the methods of fastening 
the cap in place were faulty, weakening the shell, so that 
the full benefit of the arrangement was not obtained. 
‘ach of the 6-in. plates was attacked by four of these 
shells, the first fired normally to the plate, the second 
at an angle of 15 deg., the third at one of 20 deg., and 
the fourth at 25 deg. The first three shots passed 
through the Brown plate intact, but the fourth, though it 
passed through the plate, was broken up. With the 
ammoell plate the shot striking normally passed through; 
the one striking at 15 deg. passed through, but was 
broken up. The one striking at 20 deg. only pene- 
trated 3.3 in., and was pulverised, and practically the 
same was the case with the fourth shot. No cracking of 
the Cammell plate was caused by these oblique shots, 
though being unsupported Jaterally there was some tear- 
ing of the metal. The plate in question contains no 
nickel or other alloys. A couple of Holtzer shells without 
the caps were also fired at the plates, one normally and 
the other obliquely. The normally striking shells pene- 
trated the plate but not the backing, whilst the oblique 
ones failed to get through. Thecurved plate supplied by 
Messrs. John Brown and Co. was pie by the improved 
shells fired at a velocity of 2400 foot-seconds, when the 
angle of obliquity did not exceed 8deg. to10 deg. The 
a type of shell has failed get through this plate, 
which, after withstanding seven shots, is still free from 
cracks, 





SHiprinc Sratistics.—From an advance copy of 
‘*Lloyd’s Register Book,” which is now being issued, it 
appears that 2410 iron steamers of a tonnage of 2,763,555 
tons, and 2063 steel steamers of a tonnage of 4,347,177 tons, 
are classed in the United Kingdom out of a total of 3132 
iron steamers of 3,738,340 tons, and 2716 steel steamers of 
5,505,304 tons. Of sailing vessels 1109 iron ships of 
1,416,107 tons and 464 steel ships of 857,591 tons are 
classed in the United Kingdom ; and of wooden ships, 
including composite vessels, 659 of a tonnage of 119,486 
tons are also classed. The total number of vessels classed 
in the book for the present year is 30,721, with a total 
tonnage of 24,569,496 tons. This, compared with last 
year’s book, which had 32,010 vessels, of a_ total 
tonnage of 24,258,375 tons, shows a decrease in the number 
of vessels, but an increase in the total tonnage, from 
which we gather that the vessels added during the year 
continue to be of a larger size than formerly. Another 
table gives a list of vessels removed from the Register 
owing to loss, breaking up, &c. During the year 624 
vessels, of a tonnage of 266,820 tons, were either lost or 
broken up. In addition to these, 320 vessels, of 247,668 
tons, were also removed from the Register, of which 271 of 
225,079 tons were sold to foreigners, 17 of 20,238 tons 
transferred to British colonies, and the balance for other 
reasons. 





Tur ADMIRALTY AND CONTRACTORS.—At a conference 
of members of Parliament held at the Westminster 
Palace Hotel, on Monday, the 9th inst., to consider the 
excessive cost of the first-class cruisers, the proceed- 
ings were commenced by a statement from Sir E. J. 
Reed, who, while deprecating any general interference 
between the Admiralty and their contractors, repre- 
sented that in the case of the Thames Iron Works 
Company, Earle’s Company of Hull, and Napier’s of 
Glasgow, all of whom had been engaged upon the construc- 
tion of first-class cruisers for the Admiralty, there were 
very special circumstances which appeared to him to 
justify the interference of Parliament. Numerous ques- 
tions were asked, both of Sir E. J. Reed and of the repre- 
sentatives of the contracting firms in question. It was 
felt that the arbitration clauses of the respective contracts 
had not yet been sufficiently acted upon, and it was the 
unanimous opinion of the members present that before 
any further Parliamentary action was taken, those clauses 
should be formally enforced. Several gentlemen who 
have themselves acted as arbitrators pointed out that it 
was one thing for the Controller of the Navy to act in the 
usual Admiralty fashion in the ordinary performance of 
his duty, but quite another for him to sit as arbitrator 
under the sanction of important contracts, and to do 
impartial justice in the matter. Sir E. J. Reed reduced 
to writing this expression of opinion, which obtained the 
unanimous assent of the members of Parliament present, 
in the following terms: “That in the opinion of this 
meeting of members of Parliament the companies con- 
cerned would do well to have the formal arbitration 
clauses of their respective contracts put into operation, in 
view of the fact that the duly appointed arbitrator will be 
bound to give a full, impartial, and formal hearing to the 
companies and their witnesses, and to give a decision 
based — the evidence placed before him.” The course 
thus indicated will be pursued by the aggrieved contrac- 
tors. The members of Parliament present were repre- 
sentative of the Conservative, Liberal, and Liberal 
Unionist parties, 
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PORTABLE HYDRAULIC RIVETER. 
CONSTRUCTED RY MESSRS. RICE AND CO., LEEDS. 


We illustrate above a powerful portable or fixed 
riveting machine which has been constructed by Messrs. 
Rice and Co., hydraulic engineers, Neville Works, 
Leeds, for riveting the front plates of large land 
boilers to the tubes, The machine has a gap of 5 ft. 
1 in., and is treble-powered, being capable of exerting a 
closing pressure of 80, 50, or 30 tons, according to the 
size of rivet to be headed. As is shown in our en- 
graving, the machine is swung on trunnions, and can 
be supported from a crane hook; its weight is 54 
tons. he supply pipe passes through one of the 
trunnions, and thus the riveter can be swung round 
completely without fouling this pipe. To facilitate 
this “ae the worm and wheel shown to the right 
are provided. The hob side of the machine is made 
narrow, so that it may be passed down between the two 
tubes of a Lancashire boiler. All the valves of the 
machine are made of phosphor-bronze, and the cy- 
linders are lined with the same material. If it is 
desired to use the tool as a fixed riveter, the sus- 
pending gear can be removed and the machine bolted 
down to a foundation by a flange provided for the pur- 
pose, as shown in our engraving. 





LINDSAY’S COIL FRICTION CLUTCH. 

In a recent account of Messrs. Vosper’s oil launch 
we mentioned that the propeller could be reversed 
without reversing the engine. This was effected by one 
of Lindsay’s coil friction clutches, the power being 
transmitted wholly through the shaft when going 
ahead, and only through the gearing for reversing pur- 
poses. These coil clutches, which are useful in all 
kinds of power transmission, are made in two — 
forms. In one a steel coil encircles helically a chilled 
sleeve keyed to the shaft. One end of the coil is con- 
nected to the wheel or pulley to be driven, while the 
other is fixed to a small cone clutch, the male half 
of which slides on a feather on the shaft. Now if the 
shaft be rotating, while the driven wheel is stationary, 
the chilled sleeve evidently runs loose inside the coil. 
Bat on engaging the clutch, and forcing one end of 
the coil to accompany the shaft in its motion, the con- 
volutions of the coil instantly tighten themselves on 
the sleeve with tremendous force, and the wheel or 
ae is driven. The tension increases in each convo- 

ution, being greatest at the end next the driven 
ulley, and least at the end next the cone clutch, 
ence an exceedingly small cone clutch suffices to 








drive a great amount of power ; it maintains its hold by | P° 


friction, and there is no end thrust put on to the shaft. 
These clutches are made up to large sizes, the Coil 
Clutch and Pulley Company, Limited, of Ashton-gate, 
Bristol, guaranteeing them up to 2000 horse-power. 

In the second form of clutch the coil is made taper 
and fits over a taper sleeve on the driven part. The 
coil rotates with the driving shaft, and is thrust on 









Propeller 
160 Revs. 
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to the cone, coiling itself tightly round it, and hold- 
ing itself without any end thrust. These clutches 
can be put in gear gradually, slipping until the driven 
mechanism comes up to the speed of the driver. They 
are easily disengaged 

The annexed illustration shows a pair of reversing 
clutches fitted to a nest of bevel wheels. In this case 
the tapered clutches are connected to the wheels, and 





the sleeve is thrust into the one which it is desired to 
drive, one only being in gear at a time, of course. 
Clutches of this description have been supplied to 
nearly all the makers of oil engines, to enable the load 
to be thrown off without stopping the motor. 

A new form of this clutch has been lately brought 
out for disengaging lines of shafting in case of acci- 
dent. It can be fixed to any line of shafting in a mill 
or manufactory, and worked by a cord led round the 
walls within easy reach of hog ap ae or by a bell- 
pull hung above each machine. In case of accident to 
any operator in the room, the bell-pull or cord, being 
within reach both of the injured person and those 
immediately surrounding him or her, will bring every- 
thing to a dead stand almost immediately. The makers 
state that a pull of 4 lb. will instantly stop a 50 horse- 
power clutch, and a pull of 1 lb. stop a clutch of 250 
horse-power. 








INDUSTRIAL NOTES. 

For the moment the eyes of the industrial world are 
turned to America, rather than to the old world, 
watching with intense interest, and in most cases 
alarm, the developments which are and have been 
taking place in connection with the strikes in the 
mining regions, and those in connection with the 
immense railway system which traverses that vast 
continent. The United States used to be the “land 
of promise” to the British artisan, where the work- 
man was a citizen with full citizen rights, where wags 
were high, and where land was so abundant that there 
was a legitimate chance of owning a homestead, and of 
aspiring to the highest honours which a free State can 
bestow upon its citizens, in recognition of personal 
merit and high character. In theory that is so still; 
in practice most of the implied promises fail of realisa- 
tion. Labour in the States still commands a high rate of 
wages, and all labour is honourable. But high wages 
are neutralised by the high price of living, atm 
speaking, so that in the end the labourer is not better 
off, if so well off, as in England. But latterly another 
factor has come in, namely, lack of employment, the 
army of men out of work being enormous, havin 
regard to the natural advantages of the country, an 
its vast extent, both of seaboard and inland area 
capable of cultivation. Many causes have doubtless 
contributed to the present difficulties, the proximate 
one in chief being the financial crisis through which 
America has passed. But that crisis was due to a 
variety of causes—over-speculation, enormous com- 
mercial and financial rings, and the tariff system, 
which, while ostensibly intended to benefit America 
at the expense of all other nations, has in reality im- 
verished its own resources to an alarming extent. 
America is the one country in the world of which it 
can be said that the rich have become richer, and the 
poor poorer, to a degree which is all the more notice- 
able because the altered conditions are all of recent 
date. For the most part, all the great changes in 
social condition and industrial enterprise have taken 
place within the last thirty years, a period within 
which the masses in other countries have improved 
rather than retrograded, socially and industrially. 

The ‘‘Coxeyite” movement, though admittedly a 
fiasco, seems to have drawn into its circle not only 
the uncertain floating unskilled workers of the 
country, but vast numbers of highly skilled artisans. 
It is said that the object of the ‘‘ march” was to call 
attention to the miserable condition of the workers, 
as the Tower-hill meetings of the unemployed did in 
London some time ago. he reasons alleged are 
nearly similar, namely, that the Government and the 
press ignore the claims of the workers. Strange that 
in America, with the full free vote, the charges 
of neglect are precisely the same asin England. But 
in America the men are not so well organised as in 
England ; this is a fact well known to all who follow 
closely the labour question. One of the chief labour 
leaders of the States says that the workmen of America 
are a generation behind in organisation and discipline. 
As to the latter, it depends upon the sense in which 
the term discipline is used. In America ‘‘ discipline” 
is carried to a greater length, for one or two men 
can control an industry by commands as autocratic 
as ever found expression in the ukase of a despot, 
That kind of personal dictation is a grave danger. In 
order that it shall be effective, the great ‘‘ American 
Federation of Labour ” has no distinctive platform or 

rogramme ; it formulates its demands as events arise ; 
on there is no real advance on general lines. But 
it is stated that they are going to organise on British 
lines—“‘ are going,” this is the promise of demagogues 
all the world over. On tariff reform the wage-earners 
are hopelessly at variance in so far as the present is 
concerned. oer distress may induce them to re- 
consider the matter, but divided counsels now prevail. 
It appears that the next panacea is to be purely 
socialistic, ‘‘the taking over of all the means of pro- 
duction and distribution.” A big order, which will 
eventuate in nothing being done really to benefit the 
masses. But meanwhile there is to be a combination 
between the labour party and the capitalist classes, 
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the friends of protection. So that out of confusion 
they hope that order and progress will come. Vain 
hope! The Knights of Labour and the trade union 
mpd are now divided. The former are discredited 
or the moment, but there is no real organisation, in 
the proper sense of the term, to put in their place. Yet 
they say that the future is bright with hope. The 
facts do not point in that direction. Better, far better, 
the slower, surer progress in England than the fitful 
movements in America. 





The railway strike has practically developed into a 
civil war on a small scale, the militia and troops being 
called out, and conflicts have occurred between the 
armed troops and the strikers. The original dispute 
was merely between the Pullman Company and their 
men, but the strike has extended to the whole railroad 
system. The most serious disturbances have taken 
place in Chicago, but in California, Colorado, New 
York, and at other places the situation has been most 
serious. The burning of cars, destruction of lines, 
and wrecking of property have been most disastrous. 
One terrible case is reported where a man placed his 
own child, three years of age, on the line on a stool, 
with a small flag in its hand, in front of the train, the 
driver of which had to pull up to save the child, and 
then the train was shunted. Conflicts between the 
strikers and the troops have taken place in several 
instances, many being killed, But in some cases the 
troops, as well as the militia, have sided with the 
strikers. Indeed, it is publicly stated that the popu- 
lations affected largely sympathise with the strikers 
rather than with the railway ni and with the 
Federal Government. This would seem to indicate a 
revolt against the railways, especially at Chicago and 
in California. The strike is extending in all direc- 
tions. The most serious aspect of the struggle is the 
wilful destruction of property, and the violence of 
the strikers and their sympathisers, even the women 
taking part in the disorder. The effects of the strike 
are manifold; supplies of fuel and provisions have 
been cut off, so that there is a dearth of both, the one 
resulting in a stoppage of works, and the other in dire 

rivation, both to the strikers and the troops. The 

Vorld’s Fair buildings appear to have been almost 
completely destroyed by incendiaries, and attempts 
were made to fire the lumber yards, as well as the rail- 
way Offices, buildings, and stockyards. No such serious 
labour conflict has ever before occurred, either in America 
or the old world. It looks like a general industrial re- 
volt, without any distinctive purpose, except ostensibly 
one of sympathy with the strikers against the Pullman 
Company. But it is evidently the result of a wide- 
spread discontent. 





A very important consultation between the repre- 
sentatives of the coalowners and of the Miners’ Fede- 
ration, held towards the close of last week, has re- 
sulted in an agreement to call together the Board of 
Conciliation on a basis mutually arranged. ‘The pro- 
ceedings were to some extent informal, and were pro- 
tracted, the consultations being held jointly in some 
instances and separately in others, with the result 
that, at last, a mode of procedure was agreed upon for 
a joint meeting on the 19th instant, The proceedings 
were private, but sufficient has leaked out to give 
promise of an arrangement whereby peaceful relations 
will be restored, and probably an agreement as to 
future rates of wages for a considerable time to come, 
which will avert a strike. The main contention has 
been over the basis of wages—whether prices should 
rule, or whether some minimum should be agreed 
upon irrespective of prices. After all, this is merely 
reverting to the old principle of trade unionism of a 
minimum wage. The difference usually is as to the 
period over which that minimum shall extend, as in 
the case of the North of England iron and steel trades, 
and in the Midlands as regards the same class of 
workers. The question of a minimum wage is not 
new; it is the same old — which has been 
fought all along the line in all trade disputes. In the 
present case the question appears to be what the 
amount of wages shall be above the standard of a 

iven year, in this case the standard of 1888, in South 
Wales the standard of 1879, the latter being the basis 
fixed by the sliding scale. It is rumoured that the 
auebelle arrangement will be a reduction in wages at 
an early date, with an agreement that the rates then 
fixed shall rule for two years at least, with probably 
or possibly a further term in the shape of notices on 
either side for any reduction, and, perhaps, also in 
case of a demand for an advance. The effect of such 
an arrangement will be immense, for it will insure 
industrial peace over a long period, and will probably 
settle the Scotch strike also. The one curious out- 


come of the recent conferences has been the concur- 
rent testimony of the representatives of the men, and 
of the newspapers, which have all along taken their 
side in the controversy, to the effect that the coalowners 
have been both reasonable and conciliatory in their 
desire for a settlement of the dispute. Such testimony 


tion which was heard from the same quarters, a week 
or two ago, as to their attitude. 





The engineering trades throughout Lancashire mani- 
fest but little change, though it is satisfactory to know 
that there is no going back in so far activity is con- 
cerned. The complaint is that new business comes 
forward only in small quantities, and that competition 
is very keen to secure whatever orders come into the 
market. However, stationary engine builders are 
fairly well off for orders ; boilermakers are moderately 
busy ; and some of the machine tool makers have a fair 
amount of work on hand, more or less of a special 
kind, which is keeping them tolerably well engaged. 
But there is an absence of any real activity, which 
renders the outlook far from reassuring. The general 
run of engineering keeps rather quiet, most branches 
being but moderately well off for work. The iron 
trade continues slow in all branches, but there has 
been a hardening of prices in some cases, owing to the 
paralysis of the iron trade in Scotland by the coal 
strike. Makers generally, however, have been re- 
ducing their output by reason of the limited demand. 
In the finished iron trade business is very slow indeed, 
only a very limited weight of work coming forward, 
while prices have been weak. In the steel trade prices 
have hardened somewhat, owing to the coal strike in 
Scotland. There is a general absence of labour dis- 
putes in all branches of the engineering, iron and 
steel, and all cognate branches, and there can hardly 
be said to be any depression, though there is an 
absence of real activity in those industries. 





The strike of the ironfounders on the north-east 
voast is being felt more and more, on the Tyne, the 
Wear, and the Tees. At Sunderland the shipbuilding 
firms are nearly at a standstill, owing to the difficulty 
of obtaining castings, and on Saturday last one firm 
had to suspend about 1800 hands. At Hartlepool 
about 4000 men are idle from the same cause, including 
those on strike. Ata meeting on Saturday the men 
on strike offered to submit to arbitration, with a 
neutral chairman, but if the employers refused they 
would fight it out to the bitterend. The strike has 
lasted over 16 weeks already, and the men seem to be 
as determined as ever not to give in. The strike 
originated in a demand for the restoration of the 2s. 
per week reduction in wages which had been submitted 
to when trade was bad. The men thought that it 
should have been restored when trade revived some- 
what ; but the members of the Employers’ Association 
stated that the condition of trade did not warrant it, 
and they refused to grant it. 





In the Wolverhampton district things have been 
rather quiet pending the quarterly meetings. The 
chief business done of late has been providing for the 
supply of immediate wants, or urgent orders, for mer- 
chants and consumers ap to have been holding 
back in the hope of some abatement in prices, though 
there seems to be little prospect in this respect, as 
makers declare that prices now show only the barest 
margin of profits. Hopes are expressed that the 
volume of trade will be enlarged during the current 

uarter, though some entertain doubts as to whether 
the iron trade will be better. Steelmakers are fairly 
well supplied with orders, being well booked forward, 
but the prices do not show any improvement. The 
demands for bar iron are confined chiefly to second and 
third rate qualities, both for home consumption and 


for export. The inquiries for sheets—black, for 
galvanising purposes, and best tinned sheets—are 
fairly good. Iron plates for boiler and tank purposes 


are not so much in request, and business in hoop and 
strip iron has been below the usual tonnage at this 
time of the year; but constructive iron is in better 
request. On the whole, things have been rather quieter 
than of late, but there is no anticipation of a retro- 
grade movement in trade, rather the contrary. Labour 
disputes are conspicuous by their absence, rates of 
wages being governed by the Midland Wages Board. 





The ‘‘ eight-hours day,” or rather its equivalent, the 
48 hours per week, nominally came into force in the 
Dockyards last week, though in reality it only comes 
into full operation in the autumn. The only imme- 
diate advantage is the leaving off work at noon on 
Saturdays. The work will be reckoned for account 
purpores as 54 days per week instead of six days as 
heretofore. The working year will consist of 307 days 
for women, and of 313 days for men, the former being 
employed in the ropery and colour department chiefly. 





A very curious event has happened in Lancashire in 
connection with the eight hours for the cotton opera- 
tives. Mr. Maden, M.P., who is a millowner, offered 
the eight hours to his workpeople if they desired it. 
He left it with them to decide. A vote was taken, 
which was practically unanimous in rejecting the eight 
hours. Mr, Maden’s name is on the back of the Fac- 
tory Operatives’ Eight Hours Bill, and yet his own 
workpeople repudiate the eight hours in his mills. At 


of revolt against the union, or its officials, so much so 
that the platforms were stormed amid great disorder. 


Mr. Bryce, the President of the Board of Trade, had 
a long interview with several of the labour members, 
in one of the committee-rooms, as regards the Con- 
ciliation Bill, which is still blocked. The feeling of 
the Government is averse to any legal enforcement of 
awards, while some of the members favour it in certain 
circumstances, that is, when both the parties agree to 
have legal enforcement. Mr. Howell and Mr. Charles 
Fenwick’s names are on the back of Sir John Lub- 
bock’s Bill, and both regard the Government Bill as 
insufficient. Mr. Bryce said there was some force in 
the contention, and he agreed to take the two Bills 
and refer them to the Grand Committee on Trade, or 
on Law. 

It appears to be probable that the two northern 
counties of Durham and Northumberland will come 
into the fold of the National Federation of Miners. 
There have been differences upon the eight-hours day 
and upon other matters, but the friction caused by 
separate action has been such that steps will be taken 
to effect a compromise which will enable them to co- 
operate for all general purposes. Indeed, they do now 
to some extent, as in the case of the International 
Miners’ Congresses, and for a short time they were in 
unison on a previous occasion. If the federation is 
made effective, it will become the greatest trade union 
in the world. Its influence will be powerful and far- 
reaching, and, if governed by prudence, may be of 
advantage to all concerned ; but by a false step it 
may paralyse industry and cause widespread dis- 
aster. 

The Scotch miners’ strike has become much more 

eneral than was expected. The consequences are 
alading to be felt in numerous industries. It is 
said that nearly 160 engines are laid up by the 
Caledonian Railway Company, and from 90 to 100 by 
the North British. Furnaces have been damped down 
to such an extent that only about 35 are in blast 
throughout Scotland. Works are being stopped in 
all directions, fuel having gone up 5s. per ton. There 
was great disappointment at the close of last week, 
because of the small supply of funds, only some 30,000 
being provided for, whereas there are also some 40,000 
non-unionist miners, The strike has spread to nearly 
all the districts; in East Stirlingshire every pit is 
idle. The federation men have doubled their ie, 
from 6d. per week to ls. per week, in support of the 
men who are idle, 

It appears that a dispute is pending in the St. 
Helens district of Lancashire, which has resulted in 
the men, to the number of 500 or 600, giving in their 
notices to cease work, unless the terms demanded are 
conceded. The dispute is purely local, but the men 
are members of the federation, and will have the sup- 
port of that body. In the other coalfields of England 
matters are somewhat uncertain, but the recent deci- 
sion to meet in conference will probably have the 
effect of more peaceful relations being maintained, and 
perhaps, being perpetuated. Much will now depend 
upon the Conciliation Board, aud the way in which 
Lord Shand is able to guide its deliberations, and give 
effect to the views of both parties. 








THE ACTION OF SCREW PROPELLERS. 


On the Influence of. the Depth of Immersion and Speed 
of the Screw Propeller upon the Rupture of the Column 
of Water set in Motion by the Propeller.* 

By M. J. A. Normanp. 


WHEN a surface moves obliquely through the water, the 
water tends to fill in the partial vacuum formed behind 
the surface with a velocity proportional to the square 
root of the depth of immersion of the plane. At the sur- 
face the vacuum or hollow is formed at the very smallest 
velocities; at a depth of 1 metre (3.28 ft.) it occurs 
directly the speed has attained that necessary for filling 
in the vacuum, viz., 4.40 metres (14.43 ft.); whereas ata 
depth of 6 metres (19.68 ft.) there is a rupture in the 
ete “wg the speed of the water exceeds 10.30 metres 

.8 ft. 

This very simple law is easily verified in practice, if not 
by actual figures, by the rudders of torpedo-boats. Even 
with the helm put over to, say, 20deg., the vacuum occurs 
at the smallest s 8 on the opposite side of the rudder 
to that on which the water impinges ; it increases with the 
8 , and at high speeds it reaches the entire depth of 
the rudder, i.¢e., on the Dragon it reaches 1.60 metres 
(5.25 ft.). It is always a cause of astonishment when 
noticed for the first time that it takes the form of a wedge, 
with the apex at the bottom of the rudder and increas- 
“rae y in size until the water line is reached. 

ach superficial element of the propeller acts in exactly 
the same manner as the rudder. It moves obliquely in 
the water at various en and it is noticeable that the 
water ceases to fill in the cavity when the static pressure 
of hong water becomes inferior to a certain predetermined 
value. 
_ Whatever opinions one may hold about the propeller, it 
is evident that this action will be the more marked if the 
column of liquid acted on, and of which the axial stern- 


* Bulletin de l’Association Technique Maritime No. 4, 
Session 1893, 
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ward motion produces the forward motion, is solid. Not 
only is the mass of water acted upon diminished by the 
quantity due to the vacuum formed behind the blades, but 
again, and more particularly, the vacuum can only be filled 
in by eddies, which are a sure cause of loss of energy. 

I made on the first-class torpedo-boat No. 153 some 
stationary trials which confirm the above hypotheses. 
The stern was raised by means of a crane, so as to vary 
the immersion of the propeller. This immersion was 
successively 1.48 metres (4.85 ft.), 1.37 metres (4.49 ft.), 
1.26 metres (4.13 ft.), and 1.18 metres (3.87 ft.) 

The propeller was three bladed, with a diameter of 2.03 
metres (6.66 ft.), and mean pitch of 2.37 metres (7.77 ft.) 

The distances between the water line and the top of the 
circle described by the screw were therefore respectively 
0.465 metre (1.52 ft.), 0.355 metre (1.16 ft.), 0.245 metre 
(.80 ft.), and 0.165 metre (.54 ft.) 

The subjoined curves, of which the ordinates represent 
the squares of the number of revolutions per second, and 
the abscisse the tractive force in kilogrammes (or in 
pounds), give the results of the tests. 

One notices in the first place that the immersion is not 
of much importance at small speeds, but of considerable 
importance at high speeds. Thus at the minimum im- 
mersion of 1.18 metres (3.87 ft.) the tractive force with 








column of water acted upon is equal to the diameter of the 
propeller. 
If D = diameter of propeller in metres (or in feet), 
P = mean pitch of screw in metres (or in feet), 
n = revolutions per second. 
T = tractive force at dynamometer in kilogrammes 
(or in pounds). 


Whilst the column or cylinder of water is unbroken, its 
mass in sea water is (English measures in brackets) : 


1026 * D? Pn ( 63.92 (¢ D? **)) 
; ; iin abeas 
and the velocity imparted to it =n P. 
Therefore the power in kilogrammetres is : 


1026 ; D2 P? n® 
: - =41,1 D2 P5 n? 
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232 revolutions per minute does not exceed 4500 kilo- 
grammes (9900 lb. ), whereas at the maximum immersion of 
1.48 metres (4.85 ft.) it was 7000 kilogrammes (15,400 lb.) 
with 192 revolutions. 

One sees again that, if for the maximum immersion the 
tractive force reached 7000 kilogrammes (15.400 lb.) with- 
out a break occurring in the curve, for the minimum 
immersion the number of revolutions increases rapidly, 
and the tractive force remains practically stationary some- 
where near 3000 kilogrammes (6600 Ib.). 

At the point where this occurs the number of revolu- 
tions becomes wy irregular, other conditions remaining 
unchanged. As the number of revolutions increases, the 
irregularities decrease and the normal state of affairs sets 
in, but at a very high number of revolutions. 

It is probable that at the rupture of the column of 
water partial vacuums occur, accompanied by sudden 
accelerations, and then by sudden slowings down of the 
propeller when these vacuums become filled in, whereas 
at high speeds more or less permanent vacuums exist in 
the column. 

When the number of revolutions is small, the tractive 
force does not seem to increase with theimmersion. This 
result may arise from the fact that the tractive force was 
diminished by the absence of the amount of the current 
produced by the skin friction of the hull on the water, 
and that this increases with the immersion. At the 
maximum immersion, the flat part of the stern was at 
about 0.20 metre (.65 ft.) below the water line. 

It is interesting to see whether the actual figures given 
7 the trials are in accordance with those arrived at by 

eory. 

Whether the boat be free to move or whether it be 
stationary, the work done by the tractive force is equal to 
half the increase of the energy imparted to the cylinder 
or column of water, the speed of the columns before and 
after the impulse being measured in relation to the boat, 
supposed to be etationary. This approximate mode of 

culation supposes that the energy was imparted with- 
out shock, that all the velocity was imparted in the 
direction of the axis, and, lastly, that the diameter of the 
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The results of these trials are directly applicable to the 
case of a tug acting on a considerable mass of water with 
a small velocity. One notices that if No. 153 had been 
thus employed, the maximum tractive force that it could 
usefully exert would be: 

At the immersion of 1.18 metres (3.87 ft.), 2800 kilo- 
grammes (6160 lb.) 

At the immersion of 1.48 metres (4.85 ft.), 7000 kilo- 
grammes (15,400 Ib.) 

These limiting powers will increase with the speed of 
the tug, and a fortiori with the torpedo-boat, when at sea, 
since the mass of the column of water acted upon is then 
much larger. But the pitch of the screw in this 
cylinder is so small that only a small fraction of the mass 
of the water will receive the whole effect of the propeller 
when stationary such is not the case. 

If this essential difference did not exist, it would be 
possible to form an approximate idea from the stationary 
trials at what speed the column of water acted upon 
would be broken at sea, and when a sudden break may 
occur in the efficiency of the propeller. It is sufficient to 
ask if this effect takes place when the acceleration im- 
parted to the water by the propeller is equal to that which 
corresponds to that at which the rupture of the column 
would take place in the stationary trials, 
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The work is equal to the product of the thrust, which 
is practically equal to the tractive force T, into the dis- 
tance travelled n P. One has, therefore, 

41.1 D? P? n3 = Tn P 
(or, .779 D? P? n* = TnP), 


T= 411 D? P?2n? 
(or, T = 0.779 D2 P? n?). 

If these results are compared with the trial at maximum 
immersion, the only one where the liquid column remains 
unbroken, one finds that n? = 10 T = 6800 kilogrammes 
(14,960 Ib.). 

6800 kilogrammes = 29.3 x - metres)? x (2.37 metres)? 
x 


where 


(or, 14,960 = .558 (6.66)? x (7.77)? x 10) 


n2 = 6, T = 4200 kilogrammes (or 9240 Ib.) 
4200 kilogrammes = 30.2 x - metres)? x (2.07 metres)? 
x 


if 


(or, 9240 = .575 x (6.66)? x (7.77)? x 6). 
The formula applicable to these trials would therefore 
be about 
T = 30 D? P? n?2 
(or, T = .571 D? P? n). 





The calculations necessitate too many hypotheses to be 
of any value. A rough estimation shows, however, that 
for the torpedo-boats of the type where the immersion of 
the propeller on trial is es hae and corresponds to 
the second test—an immersion of axis at rest of 1.37 metres 
(4.49 ft.)—the maximum speed of 24 knots could be con- 
siderably increased in calm water before the rupture of 
the column would be produced, especially as the settling 
down by the stern of the boat when in motion materially 
increases the immersion. Admitting, for example, that 
the actual advance of the propeller, taking into account the 
speed of the “entrainment” of the water—namely, 0.25 
of the speed of the propeller—is equal to 

oo x 2.37 metres = 13.25 metres (43.45 ft.); 


that istosay, 0.25 x 13,25 metres = 3,030 metres (9.94 ft. ). 

According to the curve given by the second trial, the 
rupture will take place when x? = 8.5—that is, with an 
acceleration imparted to the water of 


2 
4/ 8.5 x 2.37 metres = 6.90 metres (22.6 ft.). 


On the contrary, if the immersion had been that given 
by the last trial, 1.18 metres (3.87 ft.), the rupture would 
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have taken place when n? = about 8; that is, with an 
acceleration given to the water of 


2 
J 3 x 2.37 metres = 4.10 metres (13.45 ft.). 


It is probable that in the torpedo-boat, type 153, the 
column of water acted upon remains continuous in calm 
weather, and even with a sufficiently rough sea to 
diminish the immersion as much as 0.40 metre (1.31 ft.). 
It does not follow that the immersion is too great. One 
must not forget, however, that the propeller must work 
satisfactorily in rough weather, when the resistance of the 
boat will increase the thrust, that the mass of water acted 
upon diminishes with the speed, and that the pitching 
diminishes occasionally the immersion of the propeller. 
In a large number of cases, therefore, a rupture of the 
column will take place, the speed of the boat will not be 
able to be maintained, and the consumption of the steam 
will increase without any gain, and to a very high degree. 

Satisfactory bases are entirely wanting in order to esti- 
mate the influence of the diameter of the oe ge o on 
the rupture of the column ; in fact, on one hand, for a 
given immersion, an increase of the diameter diminishes 
the acceleration, on the other hand it reduces the dis- 
tance between the water line and the top of the propeller. 

The rupture in the column of water on the suction side 
is a phenomenon observable in the majority of pumps, but 
more exactly in those which have a continuous motion, 
such as centrifugal pumps and ejectors. In a large 
number of trials which I made on ejectors to determine 
the most favourable proportions, this phenomenon was 
noticeable with a most marked regularity, and it was 
possible to fix beforehand the corresponding speed of the 
suction, 

But there exists a radical difference between the pumps 
and the propeller. The suction of the first is through 
aclosed pipe, and the rupture takes place when a vacuum 
is mene ht that is to say, when the speed of the suction 
is equal to that due to a head of 10.30 metres (33.79 ft.) 
reduced by the height of the suction and other losses. 
The omadlies, on the contrary, works generally in an un- 
limited quantity of water, and it is the height of the 
water line above the propeller which determines the rup- 
ture. One can conceive that in forming a portion of a 
tube above the propeller and the suction channel one can 
delay the ner at which the rupture takes place. In 
fact, the atmosphere can wr d penetrate into the suction 
column by passing underneath the edges of the covering, 
provided always that thie is prolonged sufficiently far 
enough aft and under the water, so that the air cannot 
penetrate by the after end. The shield experimented 
upon by M. de Benaze terminated at 0.10 metre (.32 ft.) 
in front of the propeller, and did not fulfil the necessary 
conditions, and the increased efficiency observed probably 
only proves a reduction in the centrifugal action. It was 
not the same in the Rochambeau to begin with, because 
in the coast defence boats of the.Tonnerre type made from 
the plans of our eminent President, and latterly in the 
very remarkable light-draught boats to which Mr. Thorny- 
croft applied his turbine er? the portion of the 
tube ran the whole length of the suction channel and 
was prolonged aft. It is known that the Rochambeau 
and the coast defence boats, in spite of their shallow 
draught, have attained the highest efficiency known, and 
that the efficiency of the turbine propeller is high. 

The tests have not the accuracy that is desirable, an 
important cause of error being that due to the working 
of the locks of the dock, which caused variations in the 
immersions of the propeller. However, the possible error in 
the actual figures does not prevent us arriving at this im- 
portant result, noticed perhaps for the first time, that the 
rupture of the column of water acted upon and the limita- 
tion of the thrust vary, for a given propeller, with the 
immersion, and, if my deductions are exact, with the 
speed of the vessel. 





BRriGIAN Briquerres.—The Charleroi United Colleries 
Company has just concluded a contract for 12,000 tons of 
briquettes for the Red Star Line (Antwerp). 





New SreamMer roR THE SovurH-EasterN Ratiway 
Company’s FoLKESTONE AND Bov.oGne Service.—The 
South-Eastern Kailway have placed an order with 
Messrs. R. and H. Green, of Blackwall, for a paddle 
steamer of 4000 indicated horse-power, and an estimated 
speed of 19} knots, for their service between Folkestone 
and Boulogne. ‘The engines are to be supplied by 
Messrs. Se Penn and Sons, Limited, of Greenwich, 
and will be of the three-oylinder compound diagonal type, 
of the following dimensions: 48 in., 68 in., and 68 in. in 
diameter by 72 in. stroke, with four boilers 13 ft. 8 in. in 
diameter by 10 ft. 6 in. long, with 120 Ib. working pressure. 





Tur ‘ Lucanta.”—The Cunard Royal Mail steamer 
Lucania, which left New York at 5.10 p.m. on Saturday, 
June 30, arrived at Queenstown at 12.10 p.m. on Friday, 
the 6th inst., the passage occupying 5 days 14 hours 
25 minutes. Her daily runs were as follows: June 30, 
run from 5.10 p.m. (Sandy Hook lightship) to noon on 
July 1, 392 knots; 2nd, 501 knots; 3rd, 472 knots ; 
4th, 523 knots; 5th, 505 knots; 6th, 505 knots to Daunt’s 
Rock at 12.10 p.m.; 6th, 507 knots—total, 2900. The 
average speed per hour on the whole voyage was 21.58 
knots, but during the last three days it was 22 knots. 
On the 3rd inst. the speed was reduced owing to fog. 
The ship had westerly winds and moderate weather 
during the passage. The length of time occupied on the 

was—March, 5 days 


four previous homeward er ! 
13 hours 11 minutes ; April, 5 days 13 hours 40 minutes ; 
May, 5 days 13 hours 28 minutes; June, 5 days 12 hours 


LAUNCHES AND TRIAL TRIPS. 


Tuer Belleville water-tube boilers fitted to the Sharp- 
shooter have been subjected to a test as to the evapora- 
tive efficiency. The coal consumption was limited to 12 lb. 
for each square foot of grate surface per hour, and the 
méan result of eight hours’ working of the four after boilers 
only was an evaporation of 8.7 lb. of water per pound of 
coal, the consumption per indicated horse-power 
being 2.83 lb. 


Messrs. W. Doxford and Sons launched another turret- 
deck cargo steamer from their yard on the 3rd inst. This 
new boat has been built on behalf of Messrs. Petersen, 
Tate, and Co., of Newcastle, and will be named the 
Turret Bell. 


Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on the 3rd inst. a steel screw steamer for 
the Bulgarian Trading Steam Navigation Company, of 
Varna, Bulgaria. The steamer, which is named the Bul- 
garia, is 240 ft. in length and 334 ft. beam. She will have 
accommodation for first and second class passengers. The 
engines and boilers are also being constructed by Messrs. 
Wigham Richardson and Co. 





Sir Raylton Dixon and Co., Middlesbrough, Jaunched on 
the 2nd inst. asteel screw steamer, built for Messrs. David 
MaclIver, Sons, and Co., Limited, of Liverpool, for their 
River Plate Line. This is the first of three sister vessels 
constructing for the same firm. The accommodation for 
the passengers will be fitted upin the poop. The prin- 
cipal dimensions are 305 ft. by 41 ft. 3 in. by 20 ft. 3 in., 
with a deadweight carrying capacity of over 3500 tons on 
a very light draught of water. The engines will be fitted 
by Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
the diameter of cylinders being 23 in., 37 in., and 61 in. 
by 42 in. stroke, with two large steel boilers working at 
160 lb. pressure per square inch. The vessel is named 
the Saxony. 





Messrs. David J. Dunlop and Co., Port Glasgow, 
launched on the 19th ult. a steel screw steamer named 
Taffy, for Messrs. Brundrit, of Runcorn. Length, 100 ft. ; 
breadth, 21 ft. ; depth moulded, 10 ft. ; and of about 170 
tons gross. The steamer will be supplied by the builders 
with compound engines to indicate 300 horse-power, the 
cylinders being 15 in. and 30 in. in diameter by 18 in. 
stroke. 





Messrs. Alex. Stephen and Sons, Glasgow, launched on 
the 5th inst. a steel screw steamer named Turkestan, of 
about 4000 tons gross register, built to the order of Messrs. 
Frank C. Strick and Co., Limited, London. The vessel 
is of the following dimensions : Length, 345 ft. ; breadth, 
47 ft. ; depth, 294 ft. Accommodation is provided under 
the bridge deck at the fore end for saloon and spare rooms. 
The engines are of the builders’ own construction, and 
are of the most improved triple-expansion type, having 
cylinders 25 in., 41 in., and 67 in. in diameter by 45 in. 
stroke, and will be supplied with steam from three large 
steel boilers fitted with Howden’s forced draught, and 
suitable for a working pressure of 160 lb. 





Her Majesty’s ship Charybdis, a second-class cruiser 
for the British Navy, has just undergone her official 
steam trials at the mouth of the Thames with satisfactory 
results. She isa ship of 4360 tons displacement, armed 
with 10 guns, and differs from the Apollo class in having 
an additional upper deck sheltering her main armament, 
and providing superior accommodation for her crew. Oa 
her natura] draught trial, with an indicated horse-power 
of 7109, a speed of 19.3 knots was attained, and with 9136 
indicated horse-power on the forced draught trial a speed 
of 20.5 knots. The ship has been built at Sheerness 
Dockyard, and the whole of the machinery has been de- 
en constructed, and fitted on board by Earle’s Ship- 
building and Engineering Company, Limited, of Hull, 
who have now engined five of the second-class cruisers. 


No. 97 torpedo-boat, built by Laird Brothers, Birken- 
head, went on her three hours’ full-power official trial a 
few days ago at Skelmorlie, with highly satisfactory re- 
sults. Six runs were made on the measured mile as 


follows : 
Revolu- 








Mile. Steam, Vacuum. tions, 1-H.P. Speed. 
First 176 24.5 355.3 1658 23.377 
Second 172 24.5 364.3 1682 24.000 
Third 176 25 362.3 1704 23.529 
Fourth 174 26 367.2 1732 24.161 
Fifth 167 25 360.7 1650 23.226 
Sixth 163 25 356.1 1628 23.529 

Means .. 171 24.8 361.1 1675 23.709 


The speed for the three hours was well maintained, 
showing a considerable excess over the contract speed of 
23 knots. There were on board, representing the Ad- 
miralty, Mr. Pledge, of the Chief Constructor’s Depart- 
ment; Mr. Ellis, representing the Chief Engineer of the 
Navy; and Mr. F. D. Hobbs and staff, representin 

Devonport Dockyard, who will shortly receive the vesse 
and prepare her for commission. The builders, Messrs 
Laird Brothers. were represented by Mr. J. M. Laird 
and Mr. R. R. Bevis, jun. The machinery worked with 
marked regularity and smoothness, and the officials pre- 
sent expressed their complete satisfaction with the results, 


The official full-power forced draught trial of H.M.S, 
Ferret, built b essrs. Laird Brothers, of Birkenhead, 
took place on the 10th inst. at Skelmorlie, on the Clyde, 
with of satisfactory results. The mean s on the 
measu’ 





The speed 





59 minutes, 


mile at Skelmorlie on six runs gave 27.62, the 
maximum speed attained being 28.4 knots. 





for the three hours was 27.51 knots, with 175 lb. steam 
and 361 revolutions. The Ferret is the first of the new 
class of 27-knot torpedo-boat destroyers ordered sub- 
sequently to the Hornet, and is of larger dimensions, her 
displacement on trial being 258 tons. 





The great French battleship, which was laid down at 
the arsenal of Le Mourillon. Toulon, in July, 1891, as the 
Lazare Carnot, but which henceforth, in memory of the 
assassinated President as well as of his grandfather, is to 
be called Le Carnot, was launched on Thursday, the 12th 
inst. She is practically a sister ship to the Charles 
Martel, which was launched at Brest on August 28, 1893. 
The length of the vessel is 396 ft., her beam 71 ft., her 
draught aft 274 ft., and her displacement 11,882 tons. She 
has a complete steel belt with a maximum thickness of 
17.7 in., and a curved steel deck 2.75 in. thick. Above the 
water-line belt there rises for an additional height of 4 ft. 
a steel belt of 4-in armour. The machinery of the ship 
consists of a pair of compound vertical engines with three 
cylinders, fed by 24 Lagrafel and d’Allest boilers. At 
95 revolutions with forced draught, 13,500 horse-power 
should be developed, giving a speed of 18 knots, and with 
85 revolutions, with natural draught, 9500 horse-power, 
giving a speed of about 17 knots. The machinery weighs 
1178 tons. The normal coal capacity is 860 tons, or 
enough for 4000 knots steaming, but when all subsidiary 
bunkers are full, coal for 5000 knots can be carried. 
The cosb of Le Carnot will be, for the ship 960,000/., for 
her gun and torpedoarmament 104,000/,, and for machinery 
and boilers 127,200/.; or, in all, 1,191,200. The armament 
will consist of two 11.8-in. guns, one in a 1.46-in. turret 
forward, and the other in a similar turret aft, the forward 
gun being 26 ft. and the after gun 19.5 ft. above the 
water line; two 10.6-in. guns, one in a 14.6-in. turret on 
each beam, eight 5.5-in. quick-firing guns, mounted singly 
in 3.9-in. turrets, four on each beam, four 2.5-in. quick- 
firing, 12 1,.8-in. quick-firing, and eight 1.45-in. quick- 
firing or Maxim automatic guns. There will also be four 
above water and two submerged torpedo-launching tubes. 
The most significant feature of the vessel is the enormous 
power of her right ahead and right astern fire. In each 
case this is furnished by one 11.8-in., two 10.6-in., and 
four 5.5 in., besides smaller guns. Beam fire is furnished 
by two 11.8-in., one 10.6-in., and four 5.5-in. guns, so that 
in every direction the ship is offensively strong to an 
exceptional degree. In this respect we have nothing that 
can compare with her. 


The torpedo gunboat Hussar, one of the 18 vessels of 
her class provided for under the Naval Defence Act of 
1889, was successfully launched on the 8rd inst., at Devon- 
port. Ten vessels in all have been launched at Devonport 
under the Defence Act during the past four years, the 
new gunboat completing the programme. The Hussar is 
officially described as a first-class torpedo gunboat, 
unprotected. Her dimensions are: Length, 250 ft.; 
breadth, 30 ft. 6 in.; mean load draught, 9 ft.; weight of 
hull, 555 tons ; displacement, 1070 tons; coal capacity, 
100 tons. The propelling machinery, constructed by 
Messrs. Hawthorn, Leslie, and Co., Newcastle-on-Tyne, 
consists of two sets of triple-expansion surface-condensing 
engines of the vertical inverted type. The engines are 
capable of developing a collective horse-power of 3500 on 
a three hours’ forced draught trial, and 2500 horse-power 
on an eight hours’ natural draught trial. The propellers 
are of the three-bladed type, and will make 250 revolu- 
tions a minute, which will give an estimated speed of 
19 knots with the 3500 horse- power, and 17 knots to 17.5 
knots with the full natural draught power. The arma- 
ment of the Hussar consists of two 4.7-in. and four 
6-pounder quick-firing guns, one bow torpedo tube, and 
two double revolving broadside torpedo tubes. The 
armament alone will cost 8355/. The total estimated cost 
of the vessel is 78,038/., of which 1610/7. is due to increased 
rates of paytoworkmen. Designed by Mr. W. H. White, 
Director of Naval Construction, and laid down on April 3, 
1893, she is to be completed and in the Fleet Reserve as 
ready for sea during the present financial year. 

The s.s. Strathcarron ran her official trial trip between 
Cloch and Cumbrae. She has been built to the order of 
Messrs. Burrell and Son, Glasgow, for their ace trade, 
by Messrs. A. Rodger and Co., Port Glasgow, and 
engined by Messrs. Dunsmuir and Jackson, Govan. She 
will carry about 5100 tons, and is of the following dimen- 
sions: 337 ft. by 43 ft. by 29 ft. Her machinery consists 
of a set of triple-expansion engines, having cylinders 
24in., 39in., and 64 in. in diameter and 45 in. stroke, 
and two single-ended boilers fitted with Howden’s forced 
draught, suitable for a working pressure of 170 lb. On 
trial a speed of about 12 knots was attained. 





CutnksE TELEGRAPHY.—Pekin will shortly be connected 
by direct wire with St. Petersburg, and so with the tele- 
graphic system of the world. 


en 


VictorIAN Rattways.—Mr. Richardson, the Victorian 
Minister for Railways, has arrived at the conclusion that 
it is desirable to construct railways of 2 ft. gauge in such 
localities as Gippsland as feeders to the main lines. Mr. 
Richardson argues that narrow-gauge lines may be con- 
structed cheaply, and that they may be also worked econo- 
mically. He feels that in narrow-gauge lines he has dis- 
covered the only possible means of meeting the require- 
ments of certain parts of Victoria now calling out for 
railway communication. A line from Dimboola to Teparit 
will be completed in a few days. It is about 22 miles in 
length, and passes through undulating country, following 
the main road most of the way. Up to the present the 





line has cost under 2000/. per mile. 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompitepD By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the opt of a /p 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


7617. H. B. Cox, Hartford, Conn., U.S.A. Thermo- 
Electric Generators. [2 Figs.) April 17, 1894.—This inven- 
tion relates to thermo-electric generators. The pile is built up of 
a series of rings a, each of which is composed of a series of thermo- 
couples connected together and electrically connected to include 
the entire pile in the circuit. The binding posts b are connected 
respectively by insulated wires b1 with opposite poles of the pile. 
A pile is formed of the sections of couples separated by insulating 
material c. The sections are held together and the outer and 
inner faces coated with cement and baked hard, when the pile 
becomes like a hard stone structure. The ends and outer face of 
the cylinder are then smoothed off and treated with some sub- 
stance, such as plumbago, and the open ends are temporarily 


lot, 













Fig.1. 














closed and the exterior and ends coated with a metal jacket e, 
by electro-plating. The packing gaskets g are clamped between 
the flanged end heads /, f! and the ends of the pile, The 
fire pot h at the lower end fits the flange of the lower end 
piece f, and is provided with supports. The upper end of 
the pile is provided with a hood i, mounted on the upper end 
piece f1. The outer jacket forms a water space around the pile, 
and is fitted in and clamped between the end pieces/, f!, and the 
two end pieces and outer jacket are clamped in position by the 
bolts k, passing through the end pieces and water space, so that 
all the parts are clamped together. / indicates the deflectors sus- 
pended in the upper part of the pile to distribute the heat, and 
m, m' the inlet and outlet pipes through the opposite end pieces. 
(Accepted May 23, 1894). 


13,672. A.B. Brown and W. F. King, Edinburgh, 
N.B. Transmitting Telegraphic Signals, &c. (3 Figs.] 
July 14, 1893.—This invention relates to telegraphic indicating 
apparatus in which signals are transmitted by means of electric 
currents operating on an electro-magnet, which is caused to act 
on an escapement wheel causing it to turn with its pointer 
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attached to the message, and it consists in providing means for 
insuring the accurate correspondence of the sending and receiv- 
ing instruments, in apparatus, for example, in which the move- 
ment of the receiving instrument is obtained by an escapement 


telegraph instruments of Wheatstone, the object being to effect 
the re-setting automatically of the receiving and sending instru- 
ments and once or twice during each revolution of the indicator. 
A correcting device is arranged to act at definite positions, and 
springs are provided to operate on the receiving instrument 
to move its pointer into definite positions whenever it is let go 
after being moved from it in either direction, the sending 
instrument releasing the receiving instrument at these posi- 
tions when the springs cause the two instruments to be placed 
into exact correspondence. The receiving pointer is caused 
to revolve in either direction by electro-magnets, according to 
the direction in which the sending instrument is turned. To 
allow the receiving instrument to move in either direction and 
follow the movement of the sending instrument whichever way 
the latter is turned, a wheel c is fixed on the spindle a of the 
receiving instrument, which also carries the indicating pointer b, 
the wheel having Y-shaped teeth. Three electro-magnets d, e, f 
cause this wheel to revolve by means of (V-shaped pieces of metal, 
1, 2, 3, attached to the armature of the electro-magnets. These 
V-shaped pieces on the armatures are arranged round the toothed 
wheel so that when No. 1 \Y/-piece is drawn into full gear with one 
tooth of the wheel, No. 2 is one-third of the pitch of the teeth of the 
wheel in advance of the centre of the tooth space to which it is 
opposite. Simultaneously No. 3 is one-third of the pitch behind 
the centre of its nearest space. If the three electro-magnets are 
thrown into action in succession in the order 1, 2, 3, the wheel 
revolves in one direction, but if they are thrown into action 
in the opposite order, the wheel revolves in the other direction. 
This order of sending the currents is effected by having 
studs 1, 2, 3, 1, 2, 3, &c., each connected by a wire to its 
electro-magnet, and when the connecting-piece of the sending 
instrument which completes the electrical circuit moves in one 
direction it completes the circuits of the electro-magnets in the 
succession 1, 2, 3, 1, &c., and when this is moved in the opposite 
direction it completes the circuits of the magnets in the succession 
3, 2, 1, 3, &c., causing the receiving instrument to follow the 
movements of the sending instrument in whichever direction it 
is moved. Means are provided for insuring accurate correspond- 
ence of the indicators of the sending and receiving instruments. 
(Accepted May 23, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,737. J. Walker, Leeds, and E. Leadbeater, 
Sheffield. Drills. (3 Figs.] December 9, 1893.—This in- 
vention relates to drills for metallic substances. The drill is 
formed of a parallel bar and hollowed out on the two broad sides 
at H, and is secured in the chuck A_ by two detachable 
packing pieces C which fit the hollowed sides H, and the outer 
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surfaces in conjunction with the drill fill the circular hole D, 
where they are secured by a set screw E. One side of each pack- 
ing piece is cut away for some distance from the end in an 
angular direction, and on the rotating packing pieces entering 
the hole being drilled, the cuttings are raised out by them, and 
the drill is kept clear and cool. (Accepted May 23, 1894). 


RAILWAYS AND TRAMWAYS. 


13,646. J. G. Dixon, Huddersfield, Yorks. Catch 
Points, &c. [6 Figs.] July 13, 1893.—This invention relates 
to means for controlling catch points or switches and audible 
signals on railways, and consists in combining with the catch 
ints, and audible signal apparatus, means by which the switch 
is operated by the first wheel only of the train. A train approaching 
in the trailing direction of the switch moves the points, raises the 
balance-weight d?2 and piston /, the piston is allowed to move 
rapidly upwards by the air being sucked from the side tube gl 
and the valve being drawn downwards, the air is forced out of 
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the upper side of the cylinder through the aperture h, and as long 
as the wheel is travelling between the switch and the stock rail 
the switch cannot return to the normal position, the return 
motion being retarded in consequence of the air having to esca 

by leakage from the under side of the piston to the upper side of 
the cylinder, the ball valve h! closing the aperture on the top and 
the spring closing the valve g*. In the normal condition the ad- 
justing nut e+ is on the top of the valve g2, keeping the latter 





and escapement wheel, such as is employed in the A B C 


termination e? of the My el approaches and comes in contact 
with the upper nut e5, during the remaining upward motion a 
slide is moved upward and away from the valve g?, and conse- 
quently on the return motion the latter is closed by means of 
its spring until the lower adjusting nut ¢4 comes in contact 
with the top of the valve g?, which instantaneously admits air and 
allows the final movement in the return of the switch to its normal 
position to be completed rapidly. The balance-weight d2 acts to 
return the switch and force the piston down. e upper cover 
over the cylinder (Fig. 2) acts as a balance-weight in lieu of weight 
a2, f'is a valve in the lower side of the piston which allows the 
piston to be moved rapidly upwards; the valve is closed on the 
downward motion, and the return of the switch to the normal 
position cannot take place until the air has leaked from the lower 
to the upper side of the piston, (Accepted May 23, 1894). 


7596. S. T. Dutton, Worcester. Railway Signal- 
ling. [7 Figs.] April 17, 1894.—This invention has reference to 
interlocking pull-over levers, and consists in a method of making 
one lever lock another. A signal lever a is provided with a sheave 
b, which has at one part of its periphery acurved ribe. A tappet 
d, having notches in its sides, is arranged in the same plane as 
the rib c, and is free to slide in the guide g. The next adjacent 
lever is provided with a similar tappet f, having a notch f1. A 
lock e slides horizontally in the guide g between the two tappets, 
and has bevelled corners, so that the movement of one tappet can 





move the lock to the right or left to cause it to engage with the 
notch in the other, and prevent the latter from being moved by 
the lever to which it pertains. The rib c has two lugs c? and c® at 
one end of it, which engage with a projection p on the end of the 
tappet d. On moving over the lever (Fig. 1) the lug c? of the rib 
c moves down the tappet d, and the necessary locking of conflict- 
ing levers is effected. The lever on being pulled right over 
assumes the position in Fig. 2, and on being replaced to its normal 
ep the lug c* on the return movement of the sheave b moves 
1804) the tappet d into the normal position. (Accepted May 23, 


SHIPS AND NAUTICAL APPLIANCES 


13,711. J. F. Green, London. Steam Hydraulic 
Lifeboat. [3 Figs.) July 14, 1893.—This invention relates to a 
steam hydraulic lifeboat. The engine-room is supplied with air by a 
fan b which is mounted on a transverse bulkhead and driven by a 
donkey engine c. dis the trunk by which the air enters. The 
shaft 7 has couplings which admit of either pump being discon- 
nected if it should be disabled. Each pump has a separate 
sceop-like inlet i. & are the rearwardly directed water outlets 
which are used to propel the vessel forwards. m are the outlets 
which discharge forward the water from the pumps to propel 





























the boat in a rearward direction; they are provided with valves 
n which may be coupled with the handles J), so that as the 
valves J close the valves n open, and vice versa. The lateral out- 
lets o are usually kept closed by valves p, but are opened when 
a broadside movement is required, the outlets m being simul- 
taneously closed by the same flap valve. The inlet q to the bilge 
is connected with the inlet i. The condenser s of the engine is 
connected with one of the pumps, which supplies it with the 
water needed for condensation. (Accepted May 23, 1894). 


13,706. O. L. Kummer, Dresden. Signalling Ap- 
aratus for Nautical P ses. (7 Figs.) July 14, 1893. 
his invention relates to signalling apparatus, comprising a siren 
with different sounds, by means of which the signals are given in 
successions of notes or melodies, similar to the bugle calls of the 
army. After the electromotor on the siren has been started by 
the switch, the siren is heated with steam and tuned to the 
right pitch by means of the resistance regulator, this tuning 
being tested by pressing one of the white pushes E. Then, by 
means of the left-hand switch, the electromotor d of the signal 
giver is cut in, and by the governor switch adjusted to the 
correct d. A desired signal having, by means of the crank, 





open during the upward movement of the piston, but when the 





spee 
been shown on the dial plate, the black push is pressed, which 
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closes the circuit of the solenoid, and the signal is sounded. It 
is necessary to keep the push depressed until the first note has 
sounded, in case the slot of the flange is not directly over the 
bowl, as the cylinder c must complete its revolution to allow 
the bowls to take into the slots. When the first note has 
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sounded, the push is released and the solenoid current thus 
broken, the frame descending again as soon as the cylinder c 
has completed one revolution. {f the push be continuously de- 
pressed, the signal is automatically repeated till it is released. 
(Accepted May 23, 1894). 


STEAM ENGINES, BOILERS, EVAPORATORS, 
&c. 


14,744. G. Durr, Ratingen, Dusseldorf, Germany. 
Tubular Steam Generators, (3 Figs.) August 1, 1893.— 
This invention relates to tubular steam generators having water- 
tubes placed at an acute angle to the tubeplates. A conical 








ferrule is provided, the axis of which is perpendicular to the 
tubeplate, and forms a joint between the tube and the plate. s 
are the water tubes, inclined at an angle ; m n the axis of the 
tube, and x y the axis of the truncated cone formed by the sides 
AC and BDof the ferrule. (Accepted May 23, 1894). 


5245. W.P. Thompson, Liverpool. (The Challenge High- 
Speed Engine Company, Louisville, Jeferson, Kentucky, U.S.A.) 
Rotary Engines. {9 Figs.) March 13, 1894,—This invention 
relates to an automatic cut-off, direct-acting, rotary engine. Each 
cylinder head B has an annular chamber b inits exterior face, and 
acentral opening for the p ge of the main shaft C. The cham- 
bers b are closed by removable plates D _ with stuffing- 
boxes in which the shaft C is journalled. The piston E has 
three lobes e and three intermediate Seeeatens el. Six equidis- 
tant abutment valves F, arranged radially around the piston, are 
protected by housings F' attached to the cylinder, and play 
through slots in them. Diametrically opposite valves F are rigidly 
connected by bars slotted for the passage of the shaft C, and 
to permit their longitudinal movement in the grooves b!, these 
bars causing the connected valves to move simultaneously, and 
the surface of the piston serving as a cam to actuate the latter. 
At one side of each abutment valve is a longitudinal inlet port G, 











closed at one end and communicating at the other withone of the 
ports gin one head B; and at the —— side of each abutment 
valve is a similar exit port H, closed at the end adjoining the port 
g, but communicating at the other with one of the exit ports / in 
the other head B. The inlet valve consists of three discs J, K, L; 
the first being non-rotatable, but centred on the end of the shaft 
C within the chamber }, and having six equidistant slots, adapted 
to register with the ports g; the second being similar in size to 
disc J, but having its hub splined on shaft O, and also having but 
three openings k'; and the latter being similar to the first one, 
having six slots/, and being mounted on the hubof disc K, but kept 
from rotating by a set screw L'. The disc K rotates with the 
piston, and steam is then admitted into the cylinder. The 
exhaust valve is like the inlet valve, but the intermediate disc is 





secured on the shaft C, so that steam is exhausted from one side 
of the abutment valves simultaneously with its admission at the 





other side. The disc J of the inlet valve has a segmental rack J! 
on its periphery, which is meshed by a pinion m on a stub shaft 
journalled in the head and plate, and a small pinion is fixed on 
the outer end of the shaft, and meshed by a segmental rack, 
connected with a governor which is driven from the main shaft. 
When the speed reaches the maximum point the governor rocks 
the shaft, and thus causes a slight rotation of the disc K, thus 
shortening the extent of registration of the perforations in the 
disc simultaneous'y with the slots in the other discs, and con- 
sequently lessening the supply of steam to the engine. The en- 
gine can be reversed by admitting steam at the exhaust side and 
exhausting it from the inlet side. (Accepted May 28, 1894). 


17,473. J. W. Davis, Newbury, Berks. Steam 
Generators. [5 Figs.] September 16, 1893.—This invention 
relates to steam generators. On each side of the furnace d isa 
lower water chamber a, which extends the entire length of the 
generator, a corresponding upper water and steam chamber b 
being arranged above the furnace and centrally of the lower 
chambers. A number of vertical inclined water-tubes conrect 





the lower chambers with the upper one. The water chambers 
form end walls tothe generator, and communicate with the upper 
and lower chambers, and a ber of longitudinal inclined water 
tubes connect the end water chambers. The chambers are 
formed by means of dished tubeplates f and end plates g, the 
194). being removably bolted to the former. (Accepted May 23, 
1894 





TEXTILE MACHINERY. 


7602. T. Mason, W.N. Stansfield, and J. Aldersly, 
Colne, Lancs. Looms, [3 Fiys.) April 17, 1894.—This in- 
vention relates to looms having two warp beams, in which the 
yarn from one beam is taken up into the fabric in excess of that 
of the other, as in weaving terry and crimp cloths. The rod A is 
bent at each end and secured by a set screw B to the back bearer 





C. The upper warp beam D is supported by a standard E, and 
the warp from it is carried under the rod A, the warp from the 
lower beam G being carried over the back bearer C. The rocking 
motion given to the rod is greater than that given to the back 
bearer C, and thus the warp from the upper beam will be de- 
livered into the fabric in excess of the lower warp, by which 
crimped cloth is produced. (Accepted May 23, 1894). 


MISCELLANEOUS. 


17,306. H. Glass, Hanwell, Middlesex. Iron Struc- 
tures, (5 Figs.) September 14, 1893.—This invention relates to 
portable iron structures, and comprises a socket having screw- 
threaded bosses for the reception of the ends of screw-threaded 
tubes and having apertures for the reception of rods. A hooked 
piece engages on the structure for strengthening it, and hasa 
hooked end for the reception of a desired article. A cranked Jever 
—- a swing seat, and is attached to the rods through the 
medium of a loose sleeve, the other end of the rods being attached 
to tubes working on and carried by cross-rods. (Accepted May 
23, 1894). 

13,678. W. H. Dorman, Stafford. Boot Nailing, &c., 
Machines, [4 Figs.) July 14, 1893,—This invention has refer- 














ence to machin¢s which are used for nailing, screwing, pegging, 





&e., employed in the rarufscture of boots and shoes, and relat:s 





to that part of the machine known as the horn. A is the base, B 
the column, and C the head of the machine, The horn D, which 
supports the boot, is carried upon a ‘‘ vertical post” a, which is 
supported by a spring al, and is capable of vertical moverrent in 
bearings a2, a3. The post a is connected by a link a4 to a treadle 
a5, so that by yr ay the treadle, which is it on a pin 
in the base A, the horn D can be lowered against the pressure 
of the spring a1, a screw collar a7 being provided for regulating 
the amount of the upward pressure exercised by the spring a}, 
and an indiarubber washer to lessen the shock when the treadle 
a5 is released. The horn D consists of a round socket b, which is 
clamped upon the upper end of the post @ by means of the screw 
bl, The work is supported on the table b3, and a spring b4 supports 
the boot in contact with the guard c at the time when the feeding 
of the work is taking place, at which time the post a is drawn 
down by the action of the machine. A cam e upon the main 
shaft el of the machine operates the bellcrank e? so as to raise and 
lower a rod e? and frame e+. The frame e* carries a pawl e® 
which, on its upward stroke, engages teeth formed in a rack bar 
so as to lift it, which by the rod e7 is connected to the treadle 
a> so as to pull down the post a through a short distance imme- 
diately before the feed of the work takes place, and the pawl é ig 
afterwards lowered and released when the feed movementisfinished, 
so as to free the treadle a5 and the post a. In order that boots 
having long and stiff legs may be placed upon and removed from 
horns without risk of injury, the upper bearing a? is formed with 
a curved side f, adapted to move in a race formed upon the 
column of the machine and clamped in it when the post a is in a 
vertical or other ition by means of ascrewf2. An adjustable 
stop screw f3 is also provided to exactly regulate the position of 
the table b? relatively to the nail-driver x, the lower bearing a* 
being formed with trunnions g, g' adapted to turn in bearings 
formed in a bracket carried upon the column B. By slacken- 
ing the screw,f2 the post a@ and horn D may be swung forward into 
the position of the dotted lines. (Accepted May 23, 1894). 


945. J. P. Cornett, Claxheugh, Sunderland. Beat- 
ing Engines for Pulp. (3 Figs.) January 16, 1894.—This 
invention relates to breaking or beating engines for grinding 
pulp. ais the roll, a! the plate, a? the roll spindle, a3 the vat, a4 
the midfeather, a5 the front fall leading to the plate, and 6 is the 
back fall. Just clear of the plate a! on the bickfall side an outlet 
7 is constructed in the backfall 6 for the pulp, and is connected to 
a pipe 8 which leads to a pump 9 driven by belting from the 
roll spindle. The delivery from the pump is then carried up- 
wards through a pipe sufficiently high to deliver into the vat 





Fig.1. 








at 13. The back fall is carnied up parallel with the roll, so as 
to form a continuation of roll casing 14. The power transmitted 
to the roll is utilised in beating the pulp passing between it and 
the plate, and immediately the pulp has passed the plate it is led 
away by the suction through outlet 7 and pipes 8, &a to the 
pump, whence it is delivered through the pipe 12 into the vat at 
13. The increased head at which the pulp is delivered into the 
vat is thus utilised to effect the swirling of the pulp at an increased 
velocity within the vat, the sides of which may be heightened. 
The roll bars are arranged equidistant from one another as the 
work of propulsion of the pulp is taken away from the roll. (Ac- 
cepted May 23, 1894). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Nova Scotian Coat.—It is reported that extensive dock 
roperty has been purchased at Everett, a suburb of 
ston, in the interest of a Nova Scotian coal company, 
supposed to be backed by Mr. W. C. Whitney and other 
prominent New York capitalists. The Boston and 
Maine and the Canadian Pacific Railroad are mentioned 
as the principal proposed means of distribution. 





TRANSATLANTIC TRAVEL.—A peculiar feature of Trans- 
atlantic epger traffic at the present time is that a 
larger tide of steerage travel is flowing eastward rather 
than westward, as is generally the case at this season. 
Outgoing steamers from New York are sailing with 
crowded steerages, while immigration is nob up to the 
average. This is attributed to business depression and 
comparative scarcity of employment in the United States. 





Sourn Arrican Go.Lp.—The production of the Wit- 
watersrandt district in the first four months of this year ex- 
ceeded the output of the corresponding 12 months of 1893 
by nearly 50 percent. If the comparison is extended to 
the first four months of 1892, the increase comes out at 
rather more than 75 per cent. If the rate of increase thus 
far established is continued —— 1894, the total 
output for the 12 months will be about 2,174,000 oz., of 
the value of 7,500,600/ 
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nan ae. PETER BROTHERHOOD, "=== 


GOLD MEDAL MECHANICAL ENGINEER, 


Belvedere Road, Westminster Bridge, LONDON, 82, SILVER MEDAL, 


Colle Ce" aa atanaar cata sgsnseliagilam tia tata Class 66. 


—_ IMPROVED Patent SIMPLE or COMPOUND 4 “aes ENGINES, san 














FOR DRIVING (yer 144,750 HP, anne DOUBLE-AOTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, ENGINES 
DYNADMOS, a 
HIGH-SPEED Driving Dynamos, &6., 
MACHINERY, AS FITTED ON H.M. YACHT 
AS LARGELY USED in the BRITISH ye i an “VICTORIA & ALBERT,” 
AND FOREIGN NAVIES, — ae H.M.S."*ROYAL SOVEREIGN,” &. 


Double-Acting Open Engine and Dynamo, 
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wen SUSPENSION 


UNIFORM THICKNESS. EASILY SCALED. 


BOILER FURNAGE. 


Recognised by Engineers as possessing Exceptional Advantages, including the Highest Margin of 
Safety and Quick Steam-raising Powers. 


Tue LEEDS FORGE COMPANY, Lro., LEEDS 
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WATER, STEAM, AIR, 
COLUMNS, 


STEEL TUBES “oe: 


The Sheet retains its —. tensile strength, and En. 
gineers may calculate accordin gly. 

— may depend upon the Seam holding under the highest 
“ Perfectly cylindrical, with the exception of the depression 


of the seam. 
Perfectly straight, no deflection whatever in longest Tubes 


Can be tapped for branches. 
A Special Coupling or the Ordinary Couplings supplied. 


Frank Williams & Co., 


EAGLE WORKS, WOLVERHAMPTON. 
London Address: H. PYNEGAR, 5, Dowgate Hill, E.C. 


Telegraphic Address: ‘‘ Pynegar, London.” 
A Sample Length of Tube and Coupling may be seen en the 
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' London Office, 


THE “COIL CLUTCH & PULLEY CO., LTD., 


ASHTON GATSH, BRISTOL, 
SOLE MAKERS OF 


ae COIL FRICTION CLUTCHES 


From 1 to 1000 HP. 
DISC PULLEYS AND SILENT HOISTS. 
These Clutches have the following advantages :— 


They can be set to release at any given HP. 
They can be started without shock. 

















JN | mt) iS SN 
Ay i Z, ‘= They can be put into and out of gear instantly. 


They can be fitted to Shaft in halves. 
They can be made to reverse the drive. 
No End Pressure. No Seizures. 








Lo —T . CO., Ltd., 180, St, B.C. 
The leet Coil Friction Clutch in the 20: ee 


700 HP. ON 9 in. STEEL SHAFT. Telegraphic Address: “Transmitter, Bristol.” 272 
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MoDOUGALL’S PATINT 


STEAM SAVING APPLIANCES & OIL EXTRACTOR 


For both LAND and MARINE purposes. 





OIL EXTRACTOR. No flannels or sponges employed. A separate discharge for re-usable oil, and sediment of 
metallic oxides and lime salts. No by-pass required. Cheap and effective. Analysis and report upon application. 

STEAM TRAPS. The only reliable trap under high and variable pressure. Sensitive and positive in its action. 
Adopted by the principal Electric Lighting Stations, Leading Railways and many departments of H.M. Government. 

STEAM DRYER, WATER AND DIRT SEPARATOR. Separates water from steam, and under favourable 
conditions returns it to the boiler. Intercepts bits of india-rubber ring and dirt, &c., carried from the boiler and 
picked up in the steam pipe. A simple and most useful apparatus. 

ANTI-PRIMER. Fixed inside the boiler and effectually prevents priming. The separation of water and scum 
before leaving the boiler. 

MECHANICAL STOKER. A perfect smoke burner, Savings of 25 per cent. have been effected. Full particulars 


of tests upon application. No intricate mechanism. 





SOLE MAKERS-— 


THE CHADDERTON IRON WORKS CO., Ltd., nr. MANCHESTER. 


MANCHESTER—68, Port Street. Telegrams; “ Disinfect, Manchester”; “Disinfect, London.” LONDON—10, Mark Lane, 
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NORMAND’S PATENT. 





FEED HEATER, 


20% 


FILTE 


Actual Results of Official 
Trials have shown a saving 
in Coal Consumption of 





SEVERAL GOVERNMENTS. 


ADOPTED BY THE BRITISH AND 








Illustration shows Heater weighing 
715 lb., and capable of Heating 
74 tons of feed-water per hour. 





OVER 350,000 I.HP. 
ALREADY AT WORK. 


Sizes varying from 300 to 13,500 I.HP. 
Extremely Simple & Light. 





— 
vay 


Cw LIN DEE: 


RELIEF VALVES 


For Insuring Complete Compression of Steam 
at End of Stroke, 
Heating Piston and Ports and greatly 
Reducing Steam Consumption. 








FOR PARTICULARS APPLY- 


Telegraphic Address— 
“Eyebolts, London.” 603 


LESLIE S. ROBINSON, 28, Victoria St., WESTMINSTER, S.W. 
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PLATE BEN DING” “ROLLS. 
PATENT | [[ [IRON CUTTING MACHINES and other SHIPBUILDERS’ TOOLS 


SEE LAST WEEK’S ADVERTISEMENT FOR CAMERON PUMPS. ™ 
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ABOVE NEW PAMPHLET, POST FREE, 
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Lancashire Patent Belting and Hose Co., 
MANCHESTER. eos 
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WEIGHING MACHINERY. 


Mor lp: BO bE Seva is 
Dgerlon: on truhs 
CindoouT hue: 
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Purchase, Inspect, and Ship Material 
and Machinery for Engineers and 
Contractors abroad, and act as Home 
Agents for Foreign Dockyards, 
Arsenals, Railways, Engineering 


Shops, Foundries, &, 








Telegraphic Address: 





JNO. BIRCH & CO., LIMITED, 


MERCHANTS AND ENGINEERS, 
10 & 11 QUEEN STREET PLACE, LONDON, EC. 


“ENDEAVOUR, LONDON.” 


Estimates, Plans and Specifications 
submitted for all classes of Machine 
Tools, Machinery, Sea-going and River 
Steamers, Barges, Dredgers. 
Rails and Rolling Stock provided to 


Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


CORRESPONDENCE INVITED. 


Monthly Prices Current of Engineering Material mailed free on application. * 














BAX THR's| 
xnappinag (Patent) motion | : 


STONE BREAKERS 


Already over 80 supplic supplied to Cor- 
porations, County Councils, and 
Government Departments alone. 


Received all Highest Awards for last 10 years, and 
replaced over 60 Blake and or 60 Blake and other Machines. 


W. H. BAXTER, 
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COG WHEEL BRAND 
PHOSPHOR BRONZE. 





Tele. Addreas—“‘ WEIGHING, MANCHESTER.” 








=| THE BEST AND THE ONLY GENUINE. 
























The only 
GENUINE 
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PROPELLERS, FORGINGS, &. 


Ww pill yor 


THE PHOSPHOR BRONZE CQ., 14, SOUTHWARK, LONDON, S.E. 








BABBITT'S METAL 





KINGSTON’S, FENTON’S, PLASTIC METAL, AND 
MARINE WHITE BRONZE. 


ANTI-FRICTION METALS. 
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MANGANESE BRONZE. 
PHOSPHOR BRONZE AND 
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THE WEST HIGHLAND RAILWAY. 


WHEN one recalls the enormous extent of the 
railway system in Britain, representing as it does 
one mile to six square miles of territory, it seems 
surprising that a new railway, fully 100 miles long, 
should have a route through virgin ground, far 
removed from existing railways. Yet so it is with 
the West Highland Railway, to be opened in a week 
ortwo. That part of Scotland represented by Fig. 1, 
indicating the route, is without railway accommoda- 
tion west and north of the Clyde, if exception be 
made of the Callander and Oban Railway, which 


over 400 ft. long, with engines of 2000 and 3000 
indicated horse-power, convey, with absolute safety, 
trains of 24 American passenger cars, each of 40 
tons weight, across rivers and bays, in some cases 
with 8-knot currents ; while at the same time, the 
belief in cheap transit of products as a means of 
improving the condition of the people, has been re- 
cognised by a Government Commission. Indeed, 
in agreement with the recommendations, the Go- 
vernment are now making grants to assist rail- 
ways to the western seaboard, and to help in the 
construction of harbours. Such railways, while 
convenient for the transit of cattle and sheep to 
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Fic. 1. Mar or Route anp Rartway AND STEAMER ConneEcTIONS oF West HicHLaANnD Ratiway. 


Argyllshire and the southern and western parts of 
Inverness are without railway conveniences. 

Mr. Charles Forman, recognising the extreme 
probability of cheap and ready means of com- 
munication assisting largely to solve the almost 
perennial problem associated with the poverty of 
the crofters in these parts, projected, with charac- 
teristic enthusiasm, not only the West Highland 
Railway, but also a line to pass from the west 
shore of the estuary of the Clyde across the Cowal 
district of Argyllshire, with a ferry steamer to take 
the trains over Loch Fyne to Tarbert, acentre only 
second in convenience to Oban for the traflic to the 
southern isles. For the present, however, this 
latter scheme is in abeyance, but the objection to 
the ferry system is being overcome by the experi- 
ence of vehicular ferries at Glasgow, as well as by a 
growing knowledge of the pronounced success and 
efficiency of those in the United States, where craft 


dustry, the most essential desideratum of which is 
aready market. Thus the West Highland Railway 
is to be extended to Mallaig, where extensive 
harbour works will be required, with a heavy 
breakwater, to which works we shall refer later. 
The existing Highland Railway Company, too, is 
sharing the Government po for their railways to 
the seaboard further north. ; 
The new line has a satisfactory raison d’étre. The 
surprise is that it has not been met before. But it 
must not be assumed that it is only for crofter 
traffic, which, however beneficial to the High- 
lander, might not be sufficient to insure financial 
success. At the southern end, the railway places 
within an hour, or an hour and a half’s journey, of 
Glasgow sites on the slopes of the Gareloch, h 
Long, and Loch Lomond, for the residences of 
Glasgow merchants, and these, alike for situation 
and prospect, are not to be excelled. Only the 








absence of convenient means of communication 
has militated against the extensive use of those dis- 
tricts hitherto, and it is anticipated that there will 
now bea movement to those western hills, with their 
bracing atmosphere. Again, the line runs close by 
many lochs and streams where trout and salmon dis- 
= themselves. The railway, indeed, is entitled to 

ranked as a tourist line, and here the engineer’s 
extensive acquaintance with the west country was 
of great service in laying out the route, for the line 
opens up some charming scenery, for the most part 
strongly typical of the ‘‘land of the mountain and 
the flood.” Taking Glasgow as a starting point, 
the journey is first over the North British Rail- 
way along the northern banks of the River Clyde, 
vid Dumbarton, to Craigendoran, where the river 
broadens out to the Firth, the distance by the old 
line being about 20 miles. Messrs. Forman and 
McCall are the engineers of the new railway. The 
total cost of the line is 10,0001. per mile. 

Leaving Craigendoran, and rising on a grade of 
lin 58, first over a high embankment, then through 
a heavy rock cutting, the line proceeds over the 
high ground behind Helensburgh, and thus for 
miles moves along the slopes of the hill, as much 
as possible on surface level, with cutting and 
banking alternating, so that at times glimpses are 
afforded of the Clyde, and later a panoramic view 
of the Gareloch. Here one finds almost the only 
trace on the whole line of that sylvan beauty so 
characteristic of the lowland country ; and there 
are even thus early occasional views on the hillside, 
which promise that sterile grandeur so fully realised 
in the subsequent journey. After traversing the 
whole length of the Gareloch, the line crosses the 
hills to near Loch Long—a narrow arm of the sea, 
with precipitous hills on either side, yet from the 
railway a good view is had of the loch. In a mile 
or two the railway enters Glen Mallin, a treeless 
valley, with the hills rising 1000 ft. above the rail- 
way on either side. Three miles of this valley my 
be too much for variety, but the journey throug 
it tends to greatly enhance the charming prospect 
at the head of Loch Long, with the waters 
lapping the shingly beach at the foot of great steep 
rocky slopes. On one side a few houses scattered 
on the more gently curved and wooded slopes re- 
present Arrochar, as seen from the train 400 ft. 
above the loch, the railway being formed practically 
on a bench at Craegan with precipitous slopes to the 
loch. From Arrochar the line crosses the two miles 
of glen which separate Loch Long from Loch 
Lomond, and here again one finds a softer landscape 
where nature has been more kind. At Tarbet, on 
the shores of Loch Lomond, ‘‘ the queen of Scottish 
lakes,” the railway is close to the waters, and thus 
passes for nearly nine miles to Ardlui at the head of 
the loch, crossing the while over the only arched 
viaduct on the line, and through the only tunnel on 
this 100 miles of railway. Even this tunnel is but 
47 yards long, and might, but for variety’s sake, 
be regarded as a bridge over the line. 

Continuing its way northwards, the line passes 
through Glen Falloch, spanning several deep gorges 
on the hillside. In one case, at Dubh Eas, the bed 
of the stream is 144 ft. from rail level, and the 
— 118 ft. in length. On this stretch of the line 
the scenery is indeed picturesque. The railway is 
sufficiently high on the hillside to enable a great 
stretch of Loch Lomond to be seen to the south- 
ward, while away to the north are the giant moun- 
tains of the Ben More up. Dotted over the 
valley, with its sinuous river gradually spreading 
out until lost in the loch, are great Scotch firs, 
remnants of the old Caledonian Forest. At the 
north of the glen, which is 8 miles long, the new 
line crosses at right angles over the Callander and 
Oban Railway on a viaduct 190 ft. in length, and 
over a similarly long bridge over the River Fillan. 
But there will be junctions with that railway, so that 
passengers may enjoy the journey along the lakes 
and still view some of the most beautiful of the 
scenery on the existing line—along Loch Awe side 
and through the Pass of Brander to Oban, or by 
Loch Tay and Loch Earn to Callander. The West 
Highland Railway passes to Tyndrum along the 
slopes of the hills forming the northern boundary 
of Strathfillan, while the Oban line passes along the 
southern hills. The new line here again spans several 
deep gorges, notably that over the Auchtertyre 
burn, 113 ft. below rail level, the centre span being 
101 ft. The railway has meanwhile been steadily 
rising, and at 43 miles from Craigendoran reaches 
1020 ft. above Ordnance datum. At Tyndrum the 
ways of the two lines separate, the West Highland 
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striking a direct line north, while the Callander 
and Oban Railway continues westward. 

At a point 3 miles above Tyndrum, before 
Bridge of Orchy is reached, there are some in- 
teresting works. The country in the vicinity is 
very hilly. There are three mountain peaks, or, 
as they are called in the Gaelic, Ben Doireann, to 
the north, Ben Odhar, to the south, and Ben 
a’Chaistel, between the two, but a little to the east. 
Round the base of these the line curves in a semi- 
circle. Having described a horseshoe, the length 
being about 2 miles, the line proceeds northwards, 
curving round Ben Doireann. The works continue 
light for the next few miles beyond Loch Tulla. 
Continuing its course almost in a straight line north- 
wards, with a slight curve west and then east, the 
railway passes the Black Mount, over the Moor of 
Rannoch, skirting the eastern shore of Loch Treig, 
close by several other fishing lochs and through, or 
along, one or two deer forests. The country is for 
the most part barren, of which some idea is afforded 
by our illustration of the head of Loch Treig from 
the railway (Fig. 2, page 66). For the photographic 
original of this view, as well as for the others illus- 
trating the railway, we are indebted to Mr. J. 
Bulloch, of Messrs. Forman and McCall’s staff. 

At Achluachrach, 14 miles from the Fort Wil- 
liam terminus, a difficulty, requiring great skill, 
presented itself in bringing the railway through a 
glen, a deep gorge extending for fully a mile and a 
half, and with precipitous slopes, where only the 
sturdy Scotch fir could find foothold. The stream, 
which at certain seasons comes down as a great 
torrent, has in the lapse of centuries washed a bed 
for itself, in some cases 15 ft. deep, obstructed here 
and there with great blocks of beautiful quartz 
which have withstood the rush of waters. Some 
idea of the grandeur of the view is suggested by 
Figs. 3 and 4, page 67, while to the work of construc- 
tion we shall refer later. After passing through 
Spean Glen, the line curves round the northern 
base of Ben Nevis, and reaches Fort William, the 
terminus, which is a few chains over 100 miles from 
the southern end at Craigendoran. There is a 
branch to Banavie, with a pier convenient for the 
traffic on the Caledonian Canal, while, as we have 
indicated, a line is to be made to Mallaig, as shown 
on the map, Fig. 1. This extension is primarily 
intended to assist the fishermen in conveying the 
harvest of the sea to the southern markets, as well 
as to improve the connection with the Western Isles. 
Another extension which suggests itself to any one 
studying the map of, Scotland, is clearly towards 
Inverness, 67 miles distant; and it may not be 
many years ere this new route to the capital of the 
Highlands is in progress. 

In this brief itinerary of the line, which will assist 
the reader to a better appreciation of some of the 
engineering difliculties, we have mentioned those 
scenic features which will prove attractions to the 
tourist passenger, since they have had much to do 
with the choice of route. Indeed, when being con- 
ducted over the line, the representatives of the 
engineers and contractors more frequently drew 
the attention of the writer to the many pic- 
turesque scenes than to the works in progress, 
and that, too, with something approaching pro- 
prietary enthusiasm. Their appreciation is re- 
cognised by the precedence we have given to 
this subject ; but naturally interest is greater in 
the engineering features. The railway, it may 
be first stated, is the longest undertaken under 
one contract, and only a firm of the resource of 
Messrs. Lucas and Aird, Westminster, could have 
grappled with the difticulties. The work is under 
the direction of Mr. H. B. Tarry, whose power of 
organisation is testified by the rapid progress made 
at several stages of the work. As to the works 
themselves, an interesting feature is their adapta- 
bility to the best colonial requirements. They 
have been laid out and constructed most economic- 
ally, and this circumstance wi!l, doubtless, make 
them the more interesting to our readers. New 
railways which are of moderate cost are not now 
numerous in this country, and probably our require- 
ments in the future will be more in the direction of 
the West Highland works, which are most substan- 
tial, but at the same time well suited, from the point 
of view of cost, to encourage traffic at cheap rates 
of freight at the minimum of loss to the shareholders. 
As to the method of construction, again, the condi- 
tions were, in most instances, arduous. for miles 
the line was over ground far removed from means of 
conveyance, and even General Wade’s roads were 
too far distant. In the first place, therefore, it was 








wisely determined to instal a telephone system 
over the whole route, so that at all points immediate 
and constant communication was possible between 
the head office and thestaff of contractors’ engineers, 
and thus the work progressed with the minimum o 
inconvenience. The permanent bridges had to be 
constructed of parts easily portable, and then fitted 
together close to the site, from whence they 
were launched into position by methods which we 
shall illustrate and describe later. In some cases 
they were built on the temporary bridges for the 
service line, and raised by jacks into position, but 
of this more will be said later. 

The principal difficulty in carrying out the 
works was due to the getting of the plant and 
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material on to the ground, owing to the high 
summit levels, and the rough and inaccessible 
nature of the country. On account of this, the 
contractors adopted the method of establishing 
dépéts at the most convenient points, and tele- 
scoping the line from these. The first point was at 
Craigendoran, where the new line starts with a 
junction with the North British Railway. Craig- 
endoran being on the estuary of the Clyde, sea car- 
riage was also available. The next point was at the 
head of Loch Long ; then on the shore of Loch Lo- 
mond; next at Crianlarich, where the line crosses 
the Callander and Oban Railway, to which a connec- 
tion was made by means of a short service railway ; 
and, lastly, at Fort William, the terminus, where 
all plant and material were conveniently delivered 
by sea. With such a scheme of dépdts the line 
was within 8 to 10 miles of one or other of the 
starting-points, excepting that part which has for 
mid-distance the Moor of Rannoch. This was 
30 miles from the base, and consequently the work 








here was much later in being undertaken than at 
other points. The line was divided in the first 
instance into short sections under sub-agents. 
Mr. Bloomfield Smith had charge from Craigen- 


f|doran to 12 miles, Mr. K. Macdonald from 12 


miles to 24 miles, Mr. William Mitchell from 
24 miles to Crianlarich at 36 miles, Mr+ Sturk, 
and afterwards Mr. Macrae, took charge of the 
section from Crianlarich to Gortan, about 20 miles. 
Latterly the works have been managed for the first 
12 miles under Mr. Tarry’s personal direction, and 
from 12 miles to Crainlarich by Mr. Macdonald ; 
Mr. Granger taking the entire responsibility north 
of Crianlarich. 

In describing the works in detail, it will, per- 
haps, be better to deal with it under such sections 
as excavations, banking, retaining walls, viaducts, 
bridges, stations, &c., rather than attempt any 
description in geographical sequence. Naturally, 
therefore, surface works come first. 

The railway was Jaid with a view to make the 
cuttings and embankments balance each other, and 
these, owing to the rugged nature of the country, 
are in some places very heavy. In the southern 
sections, where the cuttings are mostly of very 
hard rock and the ground very steep and sidelong, 
the banking is in excess, the deficiency being made 
up from side cutting. The-ruling gradient is 1 in 
60, the chief summit levels being Glen Mallin, 15 
miles from Craigendoran, 560 ft. ; Tyndrum, 44 
miles, 1030 ft. ; and north of Rannoch Moor, near 
Loch Ossian, 72 miles out, where the line attains 
its highest elevation, viz., 1347.58 ft. ; all these 
heights are above Ordnance datum, 

Shortly after branching off from the junction at 
Craigendoran there is a bank about 30 ft. deep, and, 
except for a short cutting about 60 ft. long, this 
bank continues for a mile, and into it has been 
tipped about 140,000 cubic yards of materials, the 
most of which was taken from the adjoining cut- . 
ting, which has a maximum depth of 42 ft., in red 
sandstone rock, and a length of nearly a mile; 
32,000 cubic yards of rock and 74,000 cubic yards 
of earth were excavated from it, the latter by steam 
navvies. The next cutting to this is at Row, halfa 
mile long and from 20 ft. to 30 ft. deep, through hard 
whin rock, all of which was excavated by the aid of 
rock drills driven by compressed air, the explosives 
used being tonite and dynamite. While these two 
large cuttings were in progress, in order to expe- 
dite the works and extend the base of operations, a 
temporary surface line was laid from Craigendoran 
to Row, which proved of the utmost service. 

The remainder of the earthwork to Gareloch- 
head is of the usual character, and through fairly 
easy ground, At Whistlefield, a mile beyond that, 
where the line crosses the ridge dividing the Gare- 
loch from Loch Long, there is a heavy rock 
cutting a third of a mile long, and 28 ft. to 30 ft. 
deep. The rock in this cutting was very hard and 
costly to excavate, and from this point north to 
near Crainlarich, the rock is composed of mica 
schist, all twisted and interspersed with numerous 
veins of quartz. It was found of so extremely hard 
and tough a nature that only explosives of the 
strongest kind—gelatine dynamite and blasting 
gelatine—were used. The earth cuttings also, from 
this point, are excessively hard and full of boulders, 
nearly all of them being moraines and hard till, and 
in many instances they also had to be blasted out. 
The line from here passes on to Finnart, 11 miles, 
where there is another large rock cutting, and then 
into and through Glen Mallin, where the earth- 
work and work generally is very light, until it 
reaches Craggan, 16 miles, where it curves sharply 
through a deep rock cutting and comes out again in 
view of Loch Long. 

From Craggan, 500 ft. above the sea, for the 
next 3 miles, the line is practically stepped out 
of the cliffs and precipitous mountain 7 ay and 
held by heavy retaining walls of concrete, with a 
batter of 1 in 8, while the rock cutting on the upper 
side is in some places from 30 ft. to 70 ft. high. 
As an indication of the steepness of the ground 
here, it may be stated that at one point a stone 
can be thrown from the line into Loch Long, 
400 ft. below, without striking against the slopes. 
This part of the line was a most intricate and in- 
teresting piece of work, and the only means of 
access to it was by inclined roads, worked by 
steam engines and wire ropes; the principal one 
being at Craggan. It was three-quarters of a mile 
long, rising 500 ft. by gradients of 1 in 3 to 1 in 15, 
from Loch Long side, where a pier was erected for 
landing material. 
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From here the line passes behind Arrochar, 
across the valley between Loch Long and Loch 
Lomond, on a bank of 30ft. to 40 ft., and containing 
upwards of 100,000 cubic yards, then along Loch 
Lomond side, where the cuttings are mostly small 
rock ones, until Craigenarden is reached, 24 miles 
from Craigendoran. This portion of the line is 
probably the most costly part, for its length, of the 
whole of the West Highland Railway, as besides 
the rock cuttings, which are from 50 ft. to 70 ft. 
deep, and composed of the hardest rock met with 
on the whole line, there is an arched viaduct of 
eight spans, over 1000 lineal feet of heavy retaining 
walls, varying from 30 ft. to 50 ft. in height above 
their foundations, and here also is the only tunnel, 
47 yards in length, on the line. All the rock ex- 
cavation was taken out by the aid of rock-drill- 
ing machinery, driven by compressed air. The 
viaduct we shall describe later. Of the tunnel we 
give a section opposite (Fig. 5). The surface level 
attained a height of 58 ft. to 59 ft., and the work 
generally proved simple, although laborious. The 
material being good whin, the lining is only of 
14 in. of concrete. The width at rail level is 15 ft., 
the maximum being 16 ft. 4in., while the total 
height is 15 ft. 6in., the radius of the arch being 8 ft. 

From this point on to Ardlui, at the head of 
Loch Lomond, there are several large banks and 
deep rock cuttings, the principal one at the Pulpit 
Rock, so named because on the immense boulder a 
pulpit was formed, from which, at stated periods, 
open-air services were held long years ago to suit 
the people of the parishes on either side of it. The 
cutting here is one-third of a mile long, and from 
10 ft. to 50 ft. deep. The gradients between Arro- 
char and Ardluiare all easy. At the latter point the 
rail level isclose to the loch. From Ardlui, where 
the line commences to ascend again, on to Crian- 
larich, the cuttings are in many places large, the 
heaviest being at the Glen Falloch Viaduct, one- 
third of a mile long and averaging 30 ft. deep, of very 
hard rock. Entering Crianlarich there is a cutting 
of mountain clay, till, and moss, half a mile long, 
and from 20 ft. to 30 ft. deep, all of which was 
deposited in the banks crossing Strathfillan, to 
the north of the Callander and Oban Railway. 

Along Strathfillan, past Tyndrum, and near to 
Bridge of Orchy, the earthworks were not very 
heavy, being mostly through mountain clay and 
good soil, while at some points there are fine via- 
ducts spanning deep glens, as at Auchtertyre Burn, 
which we shall illustrate later. At the Horseshoe 
Curve, of 2 miles length, to which we have inci- 
dentally referred, there are some heavy works 
round the base of the three peaks, and over the 
valleys separating these Bens. On a descending 
grade the railway first skirts, at a height of 100 ft. 
from the base, round a bench on the sidelong slopes 
of Ben Odhar. Thence it is carried on an embank- 
ment 60 ft. high and 100 yards long over the strath 
dividing the last-named peak and Ben a’ Chaistel, 
op the slopes of which, also, there is some heavy 
cutting. Glen Lyon, which is between Ben a’ 
Chaistel and Ben Doireann, is crossed by a viaduct 
70 ft. in height and about 150 yards long. To this 
viaduct we shall refer later. Proceeding north, the 
works are again light over the Moor of Rannoch. 

Through the moor the interesting feature of the 
surface work was the supporting of the permanent 
way on the peat moss or bog. The most important 
step in treating the moss is the arrangement of 
drainage. The moss varies very much in depth, 
and the construction had, therefore, to be varied. 
Turf was cut outside the line of the railway, and all 
inequalities in the formation level were made up, 
every effort being put forth to preserve and 
strengthen the natural surface below formation. 
Afterwards brushwood was laid down, and this was 
again covered with moss turf. The depth of brush- 
wood was regulated by the more or less springy 
nature of the ground. Generally, the brushwood 
and turf was covered with a layer of mountain till, 
unless where the line had to be embanked, and 
upon this formation the ordinary railway sleepers 
were laid as close together in most cases as was 
convenient for the packing of the ballast. The 
sleepers of creosoted timber are 9 ft. long. Mean- 
while deep ditches were cut longitudinally on 
each side of the rails, the distance from the centre 
of the line being 40 ft., while at every 30 ft. cross 
drains were cut from the line to the longitudinal 
drain, This formation is illustrated by Figs. 6 to 9, 
the latter two figures showing in detail the drain 
boxes for carrying the surface water under the rail- 
way on the moor. The gradients are not great on 








the moor, nor are the curves acute. In the centre 
of the moor a viaduct of considerable length has 
been constructed, which we shall illustrate and 
describe in our next article. Special precautions 
had to be taken in forming the approach, which is 
on an embankment nearly 40 ft. deep, over a bed 
of peat moss fully 20 ft. deep. 

A heavy piece of work was, as we have indicated, 
undertaken at Achluachrach, 14 miles from Fort 
William, as shown in Figs. 3 and 4. The glen 
illustrated is about 1} miles long, and for a height 
of several feet from the bed of the stream the width 
is from 15 ft. to 20 ft. Above this height the banks 
slope upwards on the north side to the public road, 
which is really on a bench ; on the south side there 
is a slope, more regular, perhaps, but quite as steep, 
and dotted with trees. The difficulties of securing 
a level path sufficiently wide for the railway were 
the more pronounced as the water rises very rapidly 
and to enormous heights in winter, the contributing 
area being very extensive. Some idea of this will 
be formed from the illustrations of the gorge, in- 
dicating how the water has in the ages washed the 
great rocks in the glen. The contour of the 
northern slope is more circular than that of the 
south, rendering it more suitable for the formation 
of abench. In some cases, where the ground was 
very sidelong, a cutting was made, leaving between 
the railway and the gorge a parapet of rock, but in 
other cases where the bank was less precipitous a 
bench was made, by the construction of a heavy 
retaining wall of concrete. This wall, which is of 
concrete in situ, is of a minimum thickness at the 
top of 3 ft. 

Before departing from the subject of earth- 
works, embankments, and retaining walls, it may 
be stated that throughout the line the slopes of 
embankments and of cuttings are 1} horizontal 
to 1 vertical, but in the case of solid rock the 
slopes or cuttings are } tol. The width of the 
formation is 15 ft., while at the top of the cuttings 
and the foot of embankments a space of 8 ft. 6 in. is 
left on one side, and 19 ft. 6 in. on the other side. 

(To be continued.) 





THE MONTREAL MEETING OF THE 
AMERIOAN SOCIETY OF MECHANTI- 
CAL ENGINEERS. 

(From our New York CorRRESPONDENT.) 

One of the strongest reasons for advocating the 
annexation of Canada to the United States appeared 
in the success of this meeting, held on June 4 
to 8 last, and due to the kindness and unbounded 
hospitality of our Canadian friends. But the ques- 
tion is capable of another view. Would all this 
kindness continue if we were one nation? The 
writer thinks hospitality is a part of the nature 
of our hosts, and no doubt while they were in 
existence this would last, but there might be a 
difference later. A Frenchman, after courting a 
lady assiduously for 20 years, married her, and on 
being congratulated by his friends, seemed sad. 
‘* Alas !” said he, ‘‘ where shall I now spend my 
evenings?” The general opinion was, our Canadian 
friends liked us so well and we liked them so 
much, that it would be a great pity to jeopardise 
such delightful relations by trying to live in the 
same house, and thus spoiling a good neighbour. 

The party started from New York in its own 
train, a feature which seems to be incorporated in 
the unwritten constitution of this Society. Arrange- 
ments were made with the New York Central 
Railway threugh the Vermont Central to send us 
through as a special, and to have two cars of our 
cultured Boston contingent join us at Rutland. 
The train was an extremely handsome one, con- 
sisting of vestibuled parlour cars, a combination 
smoker, and a dining car well supplied. We glided 
smoothly along the Hudson River, and presently 
found ourselves contemplating the beautiful pano- 
rama. This wasalso historical ground, for we passed 
the point where General Washington located a 
heavy iron chain designed to prevent the cruisers 
of his most Christian Majesty George III. from 
ascending the Hudson. This was not, however, a 
salutary reminiscence for those about to visit the 
domain of the British Crown, and we speedily fell 
to a contemplation of the beautiful scenery, and 
an admiration for the rapid and quieting service of 
the New York Central Railway, which was indeed 
‘*the poetry of motion.” Then succeeded the 
greeting of old friends and the meeting of new 
ones, and all enjoyed this most beautiful ride as 
only those can who are without care, and at peace 


with mankind. The Vermont Central took charge 
of us at New York, and the entire trip was 
under the supervision of their Eastern passenger 
agent, and reflected the greatest credit on his 
ability. By the time we had enjoyed an excellent 
dinner, we were flying between the hills of Ver- 
mont, which rose on either side of the track to 
the height of several thousand feet, justifying by 
their appearance the name of the Green Moun- 
tains. Scenes of great beauty were of frequent 
occurrence, and the writer could have obtained 
many photographs worthy of reproduction. It is, 
however, very difficult to select where all pictures 
are so beautiful, and no illustration can do justice 
to the surroundings. 

We reached Rutland ahead of time, and a few 
moments later greeted our Boston friends, some 
of whom we had not seen since the last meeting of 
this Society. Their cars were attached to the 
train, and soon we were again flying northward at 
a fast pace, anywhere from 40 to 60 miles per 
hour. About supper-time we had approached the 
shores of Lake Champlain, which the road followed 
for some miles, and on the opposite side of the 
lake could be seen the Adirondacks standing guard 
over this quiet and beautiful sheet of water, with 
the peaks crowned in snow. About dusk we 
crossed the line into Canada, without accident or 
incident ; indeed, one had to be told that we were 
on foreign soil ; and about nine the train rolled 
into Montreal, where we received our first welcome 
from our hosts, and were told that an inspection of 
baggage had been waived as a mark of courtesy. 
Nor did that courtesy ever abate on Canadian soil ; 
even the cab-drivers were polite to us, while the 
officials received us with a hearty welcome. 

The next morning the forces were mustered and 
made up little excursion parties around the city, 
but there was an official gathering in the afternoon, 
and the visitors were taken in carriages up Mount 
Royal to view the city. On the summit a large 
canopy had been erected, and a lunch was served 
under it of a delightful character. The Mayor and 
the public officers were present, and we received a 
semi-official welcome, to which our officers replied 
in proper style. The view from Mount Royal is 
superb, and the writer has always admired it on 
every visit to Montreal. The St. Lawrence, 
spanned by the Victoria Bridge, is 700 ft. below, 
and the Lachine Rapids can be seen, as well as a 
view of the distant Green Mountains of Vermont. 

One of the aldermen gave an amusing account of 
the origin of this reservation for park purposes. He 
had been advocating it for some time, and was 
always met by the objection that it was inacces- 
sible. So one fine day he marched a battery of field 
guns up there, and announced his presence, and the 
feasibility of the route, by firing a salute. At that 
time there were no well-defined roads, but now a 
smooth Telford road runs to the summit. In the 
winter, thousands come up here for the toboggan 
slides, and the scene is most gay and picturesque. 

The real welcome occurred that evening at the 
MeDonald Building, in McGill University. A re- 
ference to a previous article (see ENGINEERING, vol. 
lvi., Aug. 18 and 25, 1893), will be useful in show- 
ing this University, and the building in question. 

Although the night was very rainy, a large 
assemblage was present, including many ladies. 
The Mayor welcomed the Society in a most happy 
speech, and Mr. Herbert Wallis, of the Grand 
Trunk Railway, made a further address of welcome. 
Mr. Wallis rose to classical heights in his speech, 
and incidentally proposed to show us that Canadians 
did not dislike the dwellers south of the boundary - 
line, in spite of Senator Frye’s remark to this 
effect. Subsequent events proved that Mr. Wallis 
knew the Canadians far better than our senator, 
and Mr. Wallis set the example by his own hospi- 
tality. Other associations also delivered addresses 
of welcome, and, like that of the Mayor, they were 
handsomely engrossed on parchment, and presented 
to the Society after they were read. President 
Eckley Coxe made a hearty reply, quite sparkling 
with witticisms. 

These ceremonies being completed, the annual 
address of the President was the next part of the 
programme. 

The subject was a timely one, and entitled ‘‘Tech- 
nical Education.” It dealt with the problem of 
training young men for engineering and kindred 
pursuits, in a most practical and masterly manner. 
A few brief extracts are all that can be given, but 
the entire address is worthy of careful perusal and 








exhaustive study. Mr. Coxe divided engineers into 
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two classes, the successful and the unsuccessful. 
The latter consisted for the most part of men who, 
for some reason, were not adapted to the place 
they held. Sometimes the promotion of a success- 
ful engineer caused him to become unsuccessful. 


“The successful engineers—that is, those who have 
found their work and are doing it well, be they mechanical, 
civil, mining, &c.—are really either business engineers, 
constructing engineers, managing engineers, theoretical 
engineers, compilers, or teachers. These terms may not 
be strictly accurate, but they will enable me, I hope, to 
express more clearly my ideas of the great variety of the 
work that is done by the engineering profession. By the 
words business engineer, I > not mean an engineer who 
has simply become a business man, but one who not only 
understands and can take up any problem from a strictly 
technical standpoint as well as from a business one, and 
who, after carefully weighing the advantages and dis- 
advantages from both points of view, is able to determine 
what, under all the circumstances, is best to be done. 
Such men are very rare, and when once their capacity is 
known, secure good —— and command high salaries. 
None are more useful. They know that, while theore- 
tically a certain solution of an engineering problem may 
be the best, yet, from a business standpoint, another 
would be much more successful financially. Let us con- 
sider, for example, the mechanical engineer of a railroad. 
As a simple question of mechanical engineering, the 
most economical results might be obtained by construct- 
ing ten ty of locomotives, each of which would do 
admirably in the condition in which it was to be worked ; 
but, as a matter of business, two types constructed as a 
compromise between these, ten might be really much 
more satisfactory. The cost of construction of each 
would diminish as the number of types decreased. Re- 
pairs could be made more cheaply and easily, as spare 
parts of the two types (which would be interchangeable) 
could be kept on hand. The greater number of types the 
more difficult and expensive it would be to provide for 
such interchangeability, and the keeping of extra parts 
on hand. If the business increased in one direction more 
than another, the compromise engine could still be used 
economically in the new state of affairs, whereas the 
specially constructed engine would not be economical for 
any other work than that for which it was designed. The 
same remark applies to pumps, cars, machine tools, and 
hundreds of other things. 

_ ‘“Now I do not wish to be misunderstood in this connec- 
tion. Iam not referring to the engineer who is simply a 
business man, but to engineers who understand dhepoughiy 





engineering problems, and can take them up as engineers 
should in a general way, and bring to bear upon 
them a business mind and business training. Ib is this 
class of engineers who generally have to determine the 
lines along which the next class, that is, the constructing 
engineers, must work. It is their peculiar province, when 

iven the conditions of any problem, to design in all its 
Sotails the machine, furnace, rolling mill, railroad, or 
whatever it may happen to be, to decide what is best to 
be done within the lines laid out, and to see that the work 
is carried out as decided on. This requires a high order 
of ability, and in this class we would place some of the 

eatest engineers the world has known. When once this 
~ been done, it becomes the duty of the managing 
engineer to superintend the actual building of the machine, 
or erection of the plant, according to the plans of the con- 
structing engineer, or to manage it after it is constructed 
and in practical use. He comes in contact with the fore- 
man and workmen, and must understand and be able to 
cope with all the problems arising from the manage- 
ment of men. In an establishment where machinery is 
built on a large scale, his special province would be, after 
the plans and specifications had been decided on, to 
obtain proper material and to work up the same; he must 
utilise to the best advantage the men and machinery, and 
must understand the relative cost of doing the work in 
one way or another, and the effect of using high or low 

riced aoe or material; in other words, his engineer- 
ing training and ability is utilised to produce the best 
results with the least expenditure of money. This is an 
absolutely different problem from that of designing or 
laying out the work. To be successful in this requires 
a Saroleies of men and a broad view of economy, and, 
in many cases, the success or failure of an establishment 
is due more to the ability or lack of it in the engineer to 
whom is confided this part of the business than to any- 
thing else. 

‘There may be subdivisions of each of these three ty pes, 
or there may be combinations of two or more, or of parts 
of two or more of them, in the same man, as the varying 
conditions of the enterprise may require, but the business 
work of the engineer practically falls into these three 
categories. 

“The three other types of engineers whose work is nob 
always appreciated, but the value of which can hardly 
be overestimated, viz., the theoretical engineer, the 
compiling engineer, and the teaching engineer, require a 
mind of a different type and a different training. In 
ar cases, the same person may be eminently succeesful 
in all of these three branches, Under the head of theo- 
retical engineers (words which do not express accuratel 
what I mean, but which I use for the want of better), 





include those who devote their lives to working out the 
—— which lie at the basis of all good engineering. 
uch are the men who, familiar with physics, mechanics, 
chemistry, &c., often, without any hope of uniary 
reward, devote months and years to the careful study of 
the properties of materials and the manner in which they 
act under different circumstances, and discuss the results 
mathematically, deducing laws and formulas which be- 
come the guide-posts for those engaged in practical work. 
Of such a character was the work of Sir Lowthian Bell, 
upon the blast furnace; the work of Regnault, upon steam, 
liquids, elastic fluids, expansion of mercury, &c., which 
laid the foundation for the scientific study of the steam 
engine, and the work of Weisbach, upon the flow of 
liquids. I have cited only a very few of the great names, 
but in every country, and in almost every locality, you 
will find men mee in this class of work, the results of 
which are absorbed in the general literature of the pro- 
fession, while the names of those who have done it are 
forgotten by all but a very few. This work requires men 
of special training and special ability. A man peculiarly 
fitted for it turns to it even when other fields of greater 
profit are open to him. The testing departments which 
have been established of late years by some of the large 
railroads and manufacturing establishments indicate how 
this branch of engineering has come to be recognised as 
valuable and to be managed on a commercial basis. 

‘“*The compiler is another useful but not always 
thoroughly appreciated member of the profession. It is 
he who gathers data, which are so widely dispersed in 
technical literature that it is almost impossible to find 
them, or so badly set forth as to be of little use, and 
arranges them in such a way that they are easily accessible 
to the, profession or to the parties by whom he is employed. 
He is often able to obtain from private sources information 
which supplements and adds value to that which has 
already appeared, and in many cases by calling the atten- 
tion of a theoretical engineer to data that are wanting, is 
able to obtain them. 

“* Last of all, we have the teaching caginew or professor, 
by whom the work of those practically engaged in the 
pursuit of their professions as well as the information ob- 
tained by the theoretical and compiling engineer is brought 
together, digested, and transmitted to the students who 
are being trained to take the places of those now engaged 
in the management of the world’s affairs. ere is no 
branch of the profession which imposes higher duties and 
greater responsibilities, or which furnishes greater oppor- 
tunities for work, To men who realise these duties, 
responsibilities, and opportunities, and who are in love with 
their profession, there is probably no calling which gives 
more real mental satisfaction ; but where the work is not 
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one of love, where the professor is really not interested in 
the work that he has to do, and does it merely for the 
purpose of earning his living, there is very little likelihood 
of his being very successful or contented with his lot. 

** There is a third method by which engineers who live 
by their profession may be classified, which though at 
first sight may seem peculiar, is of vital importance in 
looking the problem in the face. Engineers may be 
divided into two classes, viz., those who rise more or less 
rapidly and those who do not rise at all, or, at least, rise 
very slowly. The ange, profession has been chang- 
ing for a number of years, and in co uence of this the 
condition of the younger members of the profession has 
changed also. In old times the chief engineer of a rail- 
road did practically everything. He built the road, 
built the bridges, made the frogs and switches, looked 
after the locomotives and cars, and, in fact, was supposed 
to be able to build and repair almost everything used upon 
the railroad. To-day it is different, for the chief engi- 
neer of a railroad simply decides that the company will 
use certain types of brid and buys them as he would 
buy a sewing machine; they are furnished by parties who 
make a speciality of building bridges. he switches, 
frogs, &c., with a complete system of interlocking appa- 
ratus, are purchased from firms who make a speciality 
of building them, as are also the locomotives and cars. 
In fact, the actual work of the chief engineer of a rail- 
road in full operation is often almost reduced to know- 
ing, first, what are the best articles to use and how to 
obtain them, and, secondly, how to put them together 
and use them after you have got them. In consequence 
of the consolidation of railroads, by which thousands 
of miles of road come under one head, one man can, 
and does, decide such questions for a large portion 
of the United States just as well as for a road 
100 miles long. The result is that there has been a very 
great diminution in the number of engineers employed 
per mile of road, and a great increase in the number of 
assistants compared to that of chief engineers, and that 
there are a large number of engineers in subordinate 
positions—such as chainmen, rodmen, draughtsmen, &c., 
for whom there may be little or no chance of promotion ; 
and there are many who must occupy practically the 
same positions all their lives, as there are very few men 
above them to whose positions they can hope to suc- 
ceed. The introduction of the blue-print process has 
done away with a large number of draughtsmen, and 
has changed very materially the methods of doing engi- 
neering work, A dozen blue prints are now made where 
two tracings would have sufficed ; and as the necessity of 
comparing tracings after they are made is done away 
with (the finished drawing being usually made on tracing 
cloth instead of on paper as formerly), the number and 
character of the men employed in the draughting office 
have changed.” 

Mr. Coxe then traced the course of a student 
after graduation, and said it did not make much 
difference in what speciality he had studied, pro- 
vided he possessed a mind and was carefully trained. 
He cited as a shining example of this the lamented 
Holley, who had done more towards the develop- 
ment of metallurgy in the United States than any 
one, and yet when he graduated it seemed to offer 
him less chance of success than any other. He 
considered correct training and thoroughness of 
the greatest importance, so that if a student was 
not taken over much ground he thoroughly under- 
stood the ground he had traversed. While he ap- 
proved of manualtraining, he did not believe in taking 
time to make the student a good machinist or a 
good transit-man before entering on his profession. 


‘* These things should be learned afterwards in actual 
practice. In other words, when a man receives a mecha- 
nical Me geome diploma from a first-class technical college 
it should, and does, mean — that he has pursued with 
diligence and profit the branches of natural science which 
the experience of the men who have carefully studied the 
subject has shown are most useful to those who are to 
engage in the profession of mechanical engineering. Of 
course, with it he has been given instruction in the prin- 
ciples of mechanical engineering, and has been directed 
and allowed to study in practice, as far as possible, their 
application. But this has been only in the most general 
way, as it would be utterly impossible for any one in the 
time that a student passes at college to thoroughly master 
the details of mechanical engineering. Ib takes men 

ears to thoroughly study the construction of the 
ocomotive, or of pumps, or of the steam engine. If 
I wished to employ in a large works a young man in 
an engineering position, and I had my choice between 
two of equal ability, age, and health, one of whom 
thoroughly understood the fundamental principles of 
mathematics, mechanics, physics, chemistry, and drawing, 
and the other was not as mee 9 trained in these, but 
had a college shop experience, and had gone through the 
regular courses upon the construction of locomotives, 
pumps, &c., and was able to discuss more or less intelli- 
gently all these different kinds of machinery, I should 
take the first. pen for the first year or so he might 
not understand as well as the other the details of the 
work he was engaged in, and might require more explana- 
tions and go slower, yet at the end of a couple of years he 
would be far ahead of the other, and he would make as 
useful a man in any of the branches of the engineering 
profession ; that is to say, he would, as he gained expe- 
rience, succeed as a civil, mining, or mechanical engineer, 
because the foundation of his technical training would be 
so broad jand eee that any structure which was co- 
structed upon it would be durable and solid,” 
(Zo be continued.) 
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STEAM BOILER EXPERIMENTS. 


[ 
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Fig. 61. 
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PARTICULARS AND DIME}? 
Date: 


January 23, 1889. 


Place: 
Office of the Daily Telegraph, Fleet-street, London. 


Type: 


Cornish multitubular boiler. Corrugated furnace, 


Heating Surface: 
Total heating surface (boiler) ... 


Firegrate: 
Dimensions of fire grate... 
Area of grate s 
+» air spaces 
Ratio of air space to area of grate 


», boiler surface to grate surface 


Flues: 
Ratio of total heating surface to grate surface 


Kind of flues and direction of gases... 


PRINCIPAL OBSERVATIONS, 


Time: 
Duration ... 


Steam Pressure : 


Mean steam pressure above atmosphere 
»» absolute steam pressure.. 
H Temperature corresponding to this pressure 


Feed Water: 


Temperature of feed 
after passing feed heater 
Total feed water evaporated “ 


Coal and Ashes: 


Total coal put on grate .. 
drawn.. 
* used, including ashes and clinker 
i Per cent. of ash and clinker in total coal used 
of moisture in fuel . 
Total weight of pure and dry coal used per ‘hour . 


Be % per ‘hour 


Ratio of total pure and dry coal to coal, including ‘ash, &e. 


‘Total coal used, including ash and clinker, end hour 


»» weight of ‘ash and clinker 


Stoking: 

Thickness of fires 

Number of times each fire stoked per ‘hour .. 
Temperature of Air: 

Temperature of air in boiler-house 


Temperature of Gases: 
Temperature of furnace gases at base of chimney... 


VNSIONS OF BOILER. 
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Resutts oF ExrertMent No, XX. 


Draught: 
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| Chimney draught, inches of water 
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Fig. 62. tha 
Section A.A. _<& fa 
th if ~ NS 
Sg 


Iwy 





IN 
[ffOOQOCO0O0' 
it OO GOOOOO jf 


i; OOQOIOO00O0 ; } 

















PRINCIPAL OBSERVATIONS—continued. 


























0.65 in. 
ANALYSIS, &c., OF FURNACE GASES. 
|| Analysis of Dry Furnace Gases: 
pae Weight. Volume. 
Carbonic dioxide, CO, ... «. 1862 12.81 per cent. 
| 5 oxde,,OO =... 0.06 0. - 
| Oxygen, O or 5.58 Tae ss 
804 sq. ft. | Nitrogen, N 7574 $81.84 ,, 
|| Carbon: 
3 ft. Th —_ by 5 4 6 in. | Per cent. weight of carbon to dry gases 5.10 per cent. 
: 0s | 
6.4 pe | Air: 
0.320 Pounds of dry air per pound of carbon 19.0 Ib 
40.2 | ” ” ” coal . 16.8 ” 
Ke pure ‘and dry coal | TG4 55 
furnace gases per pound of pure and dry coal 18.0 ,, 
“vs ew >. aiid | Ratio of air used to air theoretically required é 1.6 
=f bottom ; then split || Temperature of Gases: 
along sides to chimney, | Rise in temperature of gases ... 601 deg. Fahr. 
|| Carbonic Oxide: ' , 
| Per cent. of carbon burnt to carbonic oxide 0.40 per cent. 
me | PRINCIPAL RESULTS. 
|, Combustion: 
72.5 Ib. Pounds of coal burnt per square foot of grate surface per hour... 20.8 lb. 
87.2 5. | a = - heating surface per hour 0.518 lb, 
x 1 
318 deg. Fahr. | Transmission of Heat: 
| Thermal units ani ven foot of saat surface ~ hour, boiler 
45.4 deg. Fahr. only. Es 5020 
a 522 tb. Evaporation : 
3,920 ,, Pounds of water evaporated per pound of coal from feed tem- 
perature .. 9.45 Ib 
— evaporation per pound of coal from and at 212 deg. 
67... Sectveleat evaporation per pound of coal pure and dry 173 .,, 
a on” i en es square foot of grate per hour «> BOBS ,, 
"Ash 1.8, clinker 1.2 || ce . ms heating surface, boiler 6.19 ,, 
err: per cent. Factor of evaporation ots i ae Ss 1.093 
3 ng Percentage Balance Sheet of Heat. 
ve 416 lb. Nl eae 
Ash 33.5 Ib., clinker 30.0 Ib- | Heat Evolved Per Cent. Heat Absorbed. | Per Cent. 
BBi | Heat goons pure and dry coal “100 Heating and evaporating water, 66.6 
4 D.D In. os furnace gases... ... © 17.2 
-7 times Evaporating moisture in coal ...) 0.1 
I al 8.0 
| Heatinfiredrawn |. ... .... 0.1 
85 deg. Fahr. | Lost by imperfect combustion... 1.0 
Unaccounted for ... oon] 7.0 
i} aeneenenenntiinegiapibanne ‘os ———= 
... 686 deg. Fahr. Total 100 Total oad “100.0 











STEAM BOILER EXPERIMENTS. 
No. XV. 
By Mr. Bryan Donxtn, Jun., and Professor 
A. B. W. Kennepy, F.R.S. 
Experiments No. XX. and XXII, January, 1889. 
—These tests were made at the printing office of 
the Daily Telegraph, Fleet-street, London, the ex- 


| 








periments being made on one of the Cornish multi- 
tubular boilers at that establishment. In Experi- 
ment No. XX. the standard coal was used, but in 
No. XXII. the ordinary Welsh coal supplied at the 
time to the boiler-house was burnt. 

The boiler under test is shown in Figs. 61 
and 62 annexed. It is, as has been stated, of | 
the Cornish multitubular type, was nearly new at | 


‘the time of trial, and had been constructed by 


Messrs. Marshall, Sons, and Co., Ltd., of Gains- 
borough, from the designs of Mr. W. H. Maw. 
The boiler is made for a working pressure of 
100 lb. per square inch, and, as will be seen, has 
a Fox’s corrugated furnace 3 ft. 9 in. in diameter 
inside the corrugations. From this furnace 52 
‘tubes, 4 in, in diameter outside, and 7 ft. 2 in, 
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STEAM BOILER EXPERIMENTS. 


Resvutts oF ExrerRIMENT No. XXII. (Not StranpARD Coat). 


PARTICULARS AND DIMENSIONS OF BOILER. 


Date: 
January 25, 1889, 


Place: 
Office of ths Daily Telegraph, Fleet-street, London. 


Type: 


Cornish multitubular boiler. Corrugated furnace. 


Heating Surface: 


Heating surface of boiler alone 
No economiser. 


Firegrate: 
Dimensions of firegrate ... 
Area of grate es 
5) _ air spaces ‘i ils ees 
Ratio of air space to area of grate ... 
“e boiler surface to grate surface 


Flues: 
Ratio of total heating surface to grate surface 


Kind of flues and direction of gases... 


PRINCIPAL OBSERVATIONS. 


Time: 
Duration 


Steam Pressure: 


Mean steam pressure above atmosphere 
», absolute steam pressure... 8 cs 
Temperature corresponding to this pressure 


Feed Water: 


Temperature of feed __.. des ne es 
im a after passing feed heater 
Total feed water evaporated 2 ‘ 


” 
Coal and Ashes: 


Total coal put on grate ... 
drawn... cs ais ca gaa 
used, including ashes and clinker 
of ash and clinker in total coal used 

Be moisture in fuel ... ise on a 
Total weight of pure and dry coal used per hour ... 


aS “ per hour 


” 


” 
Per cent. 


Ratio of total pure and dry coal to coal including ash, 


Total coal used, including ash and clinker, per hour 


3, Weight of ash and clinker 


Stoking: 
Thickness of fires... bes ats ve ees 
Number of times éach fire stoked per hour ... 
Temperature of Air: 
Temperature of air in boiler-house ... 


a outside house 


Temperature of Gases: 
Temperature of furnace gases at base of chimney... 


long between tubeplates, pass to the rear end of the 
boiler. The latter is 19 ft. long by 7 ft. in dia- 
meter at the front end, the rings of shell plates 
being placed telescopically, so that at the rear end 
the diameter of the shell is 6 ft. lin. As will be 
seen from Fig. 62, the furnace is placed on one 
side of the centre line, this arrangement giving 
readier access to the lower part of the boiler for 
cleaning, &c. The boiler is set on side walls, like 
an ordinary Lancashire boiler, the gases, after 
leaving the tubes, passing first under the boiler 
and then dividing and traversing the side flues to 
the chimney. 

It was not, unfortunately, possible to make 
a radiation experiment, on account of interfering 
with the day and night work of the large printing 
establishment to which the boiler belongs. The 
boiler was worked rather hard, as will be seen from 
the high temperature of the gases and from the fact 
that 21} lb. of coal were burnt per square foot of 
fire-grate, and (in the second trial) 5.4 Ib. of water 
evaporated per square foot of heating surface. The 
evaporating result was high, viz., over 10 lb. from 
water of 212 deg. Fahr. in both trials, the standard 
coal giving slightly the higher result. 

The trials were continuous and quite complete, 
and no difficulty occurred. The feed water was 


carefully measured in a large tank carefully cali- 
brated. The steam made was supplied to one of 
the non-condensing steam engines used for driving 
the printing presses and other machinery. The 
pressure of steam required was easily maintained. 








| Draught: 





PRINCIPAL OBSERVATIONS —continued. 











Chimney draught, inches of water 0.75 in. 
| ANALYSIS, &c., OF FURNACE GASES. 
| Analysis of Dry Furnace Gases: 
pen Weight. Volume. 
Carbonic dioxide, CO, ... .. 18.88 13.00 per cent. 
va oxide, CO as Qs Oa , 
Oxygen, O... 5.85 Ge | « 
804 sq. ft. || ‘Nitrogen, N 74.93 81.09 5, 
|| Carbon: 
Per cent. weight of carbon to dry gases 5.29 per cent. 
3 ft. 74 in. by 5 ft. 6 in. | ' 
tna 20 sq. ft. || Sees ; 
6.4 ,, Pounds of dry air per pound of carbon 18.3 Ib. 
0.320 - ae ee coal ... aaa oF 16.2 ,, 
40.2 | ms a % pure and dry coal... is 16.8 ,, 
a furnace gases per pound of pure and dry coal 17.4 ,, 
Ratio of air used to air theoretically required aA 1.56 
ee Pye 40.2 | 
Through tubes, under || Temperature of Gases: 
a bottom; then split | Rise in temperature of gases ... 646 deg. Fahr. 
along sidestochimney. | 
| Carbonic Oxide: 
Per cent. of carbon burnt to carbonic oxide 2.65 per cent. 
7 hours | PRINCIPAL RESULTS. 
|| Combustion : 
74.0 Ib. Pounds of coal burnt per square foot of grate surface per hour... 21.5 Ib. 
88.7 vas af ‘a Pe a heating ,, ee a0 0.534 ,, 
319.3 deg. Fahr. || peansmission of Heat: 
Thermal units per square foot of heating surface per hour, 
47.5 deg. Fahr. boiler only aa — <a Pe oa me ae 240 
1, 141 tb. Evaporation: 
4,020 ,, Pounds of water evaporated per pound of coal from feed tem- 
| perature ... Preece aa Jan wad si ae aed 93.6 1b. 
Equivalent evaporation per pound of coal from and at 212 deg. 
3084 Ib. fabr. ... ae aa ad ee oe pi aad mn 10.15 ,, 
76 ,, Equivalent evaporation per pound of coal pure and dry 10.60 ,, 
: a a » Square foot of grate per hour WS « 
1.8 and 1.3 za $s aa heating surface 5.42 ,, 
a Se 1.15 Factor of evaporation ce 2 ss 1.084 ,, 
aes eu 412 lb. | 
&e. 0.957 | t 
- <I 499.6 ib. | Percentaye Balance Sheet of Heat. 
54.5 lb. ash, 40.5 lb. clinker 
Heat Evolved. Per Cent, | Heat Absorbed. | Per Cent. 
3 in. to 4 in. Heat Panny pase and dry coal 100 Heating and evaporating water} 65.8 
6 | Heating furnace gases... .. | 18.0 
| Evaporating moisture in coal ... 0.1 
| Radiation aie ees 8.0 
86.4 deg. Fahr. (Not standard coal) Heatin fire drawn ... ... ... 0.1 
47.0 ss | | Lost by imperfect combustion.. 16 
| Unaccounted for ... me ei 6.4 
732 deg. Fahr. | Total 100 Total ... ...| 100.0 


The efficiency of the boiler was 66 per cent., as will be 
seen in the Tables. The stoking was done by hand 
by the usual stoker. The feed water was heated 
by a tubular heater through which the exhaust 
steam passed from the main engine. The number 
of thermal units passing each square foot per hour 
of this feed-water heater were from 4775 to 5170, 
and, curiously, about the same number of thermal 
units passed through the boiler-plates per square 
foot per hour. 

Mr. Rogers, the manager of the machine depart- 
ment of the Daily Telegraph, gave great assistance 
during these tests, and was present during the whole 
time, with one of the authors. 





THE SEABURY BREECH MECHANISM. 

Tue Seabury breech mechanism now being tested by 
the United States Government, which we illustrate on 
page 70, is so designed that, as in the Canet system, 
the continuous motion of a lever from left to right 
unlocks the block, withdraws and swings it out of the 
way for loading. The swinging of the lever in the 
opposite direction closes and locks the piece. Since 
metallic ammunition is to be used, as far as the breech 
mechanism is concerned, the piece belongs to the 
rapid-firing class. The various parts of the mechanism 
are as follows : 

A hinge bracket A (Figs. 1 to 5), attached rigidly 
to the breech of the piece, has two projecting arms 
bored to receive the main pivot or hinge pin B", 
thus serving indirectly to support the crank B, the 
retractor G, the tray M, and the extractor lever Q. 





C is a rack whose downward projecting teeth engage 








in corresponding teeth in the faceplate F, which is 
rigidly attached to the rear face of the breech block. 
The rack moves in a horizontal direction, being guided 
in this motion by the guide slide E, which is rigidly 
attached to the breech face of the gun. This horizontal 
motion of the rack causes the revolution of the block, 
and unlocks the block preparatory to its being with- 
drawn. The horizontal motion of the rack is caused 
by the rotation of the crank B, the motion being com- 
municated by means of the rack link D. Fig. 3 shows 
the details of the crank B. It is a lever with two 
arms. To the longer arm is attached the handle B'. 
Through the shorter arm passes the crankpin B"', 
which serves to connect the rack link D to the crank. 

The retractor G has also two arms, which embrace 
the upper arm of the hinge bracket A. These two arms 
are bored to receive the main pivot B"™ about which 
it swings. 

The rotation of the retractor about the pivot B" 
withdraws the block from the gun. 

The retractor is caused to rotate by the lever B. 
The first movement of this lever causes the block to 
rotate, and so unlocks the screw threads. The instant 
that the block is unlocked, a pin projecting from 
the underside of the lever B comes in contact with 
the retractor G and causes it to revolve, and this revo- 
lution withdraws the block on the guide rails of the 
tray M. The reverse motion of the retractor G would 
push the block into the breech. Since the pin Bv 
merely rests against the retractor while withdrawing 
it, the pin would be of no service during the reverse 
motion. To provide for this reverse motion, through 
the arms of the retractor G near the pivot B™ are 
holes which serve as guides for the return bolt H, 
which has a vertical motion through the holes, Fixed 
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THE SEABURY BREECH MECHANISM FOR 
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at right angles to this bolt is a short arm which works | way that the former will not be affected by the axial 
in a cam slot A! cut in the upper arm of the bracket | rotation of the latter. To accomplish this the breech 
A. As the retractor is revolved away from the breech, | of the block is bored out, and in it is inserted the 
this arm, working in the cam slot, causes the return | retractor box I, Fig. 4. Through the retractor box 
bolt to rise. The crank arm B, causing the retractor | s the retractor box bolt J, each end of which 
to revolve, is at this instant ia such a position that ais squared. 
hole in it is directly over this return bolt, which, | greater than the diameter of the retractor-box, so 
rising into this hole, locks the retractor G to the| that the squared ends project beyond the box. 
crank arm B. By this means, when the crank arm is | These ends work in a groove between the rear face of 
revolved toward the breech, it also causes the retractor the breech block and the faceplate F. In this way 
to revolve in the same direction, thus shoving the the block can revolve axially without any motion of 
block back into the breech of the gun. the retractor box, but the longitudinal motion of both 
Just as the block is shoved home, the return bolt H, | must be the same. 
by means of the short arm H' acting in the cam A',| The exterior diameter of the retractor box is 3.99 in., 
is withdrawn from the crank arm B, whose motion | while the interior diameter of the faceplate is 4 in., 
then becomes independent of that of the retracter G. | so that the former could pass through the latter were 
A short coiled spring is placed around the return | it not for the projecting ends of the retractor-box bolt 





The length of this bolt is a little’ 





bolt, forcing it upward, thus allowing for the wear on|J. In order to allow the retractor box to be removed, | 
the short arm H'. Since the retractor G has rotation there are in the faceplate two slots, diametrically | 
only about B™, and since the breech block has an axial | opposite, through which the retractor bolt may be 


portion of the 


















































only when the retractor box is disconnected from 
the retractor G, or when the latter is disconnected 
from the pivot By". 

Since the retractor G has a rotary motion, while the 
block has a motion of translation, it is necessary to use 
the retractor link K (Figs. 1, 4, and 7) to connect the 


two. The connection is made by the'retractor bolt L. 
When the block is withdrawn it is supported upon a 
tray M, resting on the lower arm of the bracket A, and 
revolving about the pivot B". This tray is of the 
ordinary pattern ; it is latched to the gun by means of 
the tray latch N, Fig. 1, which engages in a locking 
stud O. 

The extraction of the cartridge is done by means of 
an extractor plate P. This plate, when the breech is 
open, has a longitudinal motion in a guide recess 
below the lowest screw blank in the gun. The plate 
at its forward end has two projections or collars, 
P! and P! (Fig. 7). The longer one P! embraces a 

ead of the cartridge case, while the 


rotation in addition to a longitudinal motion, it is| withdrawn when the retractor box is turned in the shorter one P" fits into a corresponding slot in the 
necessary to connect the retractor and block in such a | position to allow this withdrawal, This can be done | breech block. When the breech block is being unlocked 
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LIGHT TOWER AT CAPE CHARLES, VIRGINIA, U.S.A. 
ERECTED BY THE UNITED STATES LIGHTHOUSE BOARD. 
(For Description, see Page 72.) 
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it is moved to the rear a distance equal to one-sixth of] without causing any further motion of the extractor | pivoted at R (Fig. 6). To this lever is pivoted on its 
the pitch of the screw threads, and carries the ex-| plate. The ejection of the cartridge is accomplished upper arm an extractor hook Q’ which engages ina 
tractor plate with it, thus starting the cartridge from|as follows: Q (Figs. 5 and 7) is an extractor lever | slot cut upon the sleeve of the tray M belowits hori- 
its seat. When revolved to its unlocked position a| with two arms which embrace the lower arm of the| zontal web. 

longitudinal slot in the block comes opposite the pro-| bracket A. The lever is connected with the ex-| On the extractor lever bolt R is an extractor spring 
jection P”, which allows the block to be withdrawn tractor plate by means of the pin Q’. The lever is| R/ (Fig. 4), which tends to cause the extractor lever 
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STABILITY CALCULATIONS FOR LIGHT TOWER AT CAPE CHARLES, VA. 
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to revolve towards the breech, After the block is 
withdrawn upon the tray and the latter is being swung 
around, the shoulder formed by the ending of the slot 
M’ catches the hook Q’, causing the extractor lever to 
revolve from the breech, withdrawing the extractor 
plate P, and throwing the cartridge out of the gun. 
During this time the spring R’ is being compressed. 
When the cartridge is thrown out of the gun the hook 
Q’ is automatically thrown out of connection with the 
slot shoulder, and the spring R’ causes the extractor 
lever Q to revolve toward the gun, forcing the extractor 
plate P back to its original position. The block has 
an axial firing-pin 8S. During the unlocking of the 
block the firing-pin is forced to the rear by the cocking 
cam T (Fig. 4) secured to the bottom of the recess in 
the breech block. The firing-pin moving to the rear 
compresses the main spring S’ which is riveted to its 
shoulder, and which works against a recessed shoulder 
in the retractor box I (Fig. 4). 

The sear U (Fig. 4) projects horizontally through the 
left side of the retractor-box I, and is encircled by 
a C-spring, which constantly tends to force the sear 
outward. 

The arm of the firing-pin passes through a hole in 
the sear, and has on its inner side a notch so placed 
that when the firing-pin is forced back by the cocking 
cam to its cocked position, the notch is directly in line 
with the sear, which, being forced outward by the sear 
spring, engages in the notch and retains the firing-pin 
in its cocked position. 

The trigger V, pivoted in the trigger-case which is 
secured to the breech face, has a nose V! which, when 
the breech is closed, is in line with the end of the sear 
U. When the trigger is pulled, this nose presses on 
the sear and releases the firing-pin. A spring draws 
the trigger away from the sear. The piece can be 
fired only when the block is closed and locked, on 
account of the safety bolt W. The safety bolt passes 
through the guide slot in the trigger plate, and is 
notched transversely to permit the passage of the 
trigger toe V"”. This notch is not in line with the 
trigger toe until the block islocked. When this occurs, 
a locking-lug B’' on the crank B engages a stud W’ on 
the upper end of the safety bolt W, and lifts the latter 
so that the notch in it is in a position to allow the 
pop of the nose V’ of the trigger V. On the crank 

is pivoted in a slot the locking latch Y. This latch, 
when the breech is closed, acts by gravity to engage 
the locking stud X on the breech. 

The locking lug B’ on the crank B also bears 
against the locking stud X. The crank B also has a 
shoulder which bears against the faceplate F. In this 
manner, when the piece is discharged, any turning 
thrust is taken up, and relieves from all strain the 
teeth of the rack C and faceplate. If it is desired to 
retain the mechanism in an open position, a hook Z, 
pivoted to the breech above the rack C, is dropped 
over the end of the latter. 

To open the breech the handle B’ of the crank B is 
grasped with the right hand. By pressing against 
the down projection of the locking latch Y the latter 
is lifted, and the crank can be swung around through 
an arc of 274 deg. During the first 95 deg. of revolu- 
tion of the crank the rack C is moved to the left, un- 
locking the block, cocking the firing-pin, and starting 
the cartridge from its seat. The next 46 deg. with- 
draws the block upon the tray ; the rest of the revolu- 
tion swings the block clear of the gun, and ejects the 
cartridge. To close thebreech the crank B is swung back 
to theleft. The first 179 deg. swings the tray against 
the breech, and forces the block into the breech ; the 
remaining 95 deg. revolves and locks the block. 





LIGHT TOWER AT CAPE CHARLES, 
VIRGINIA. 
In our issue of September 29, 1893, we published 
very complete illustrations of the details of the light- 





ing station exhibited at the World’s Columbian Ex- 
position by the United States Lighthouse Board. 
Through the courtesy of Captain Mahan, engineer 
secretary to the Board, we are enabled to publish 
on page 71 the latest design of the Board, which has 
been prepared for erection at Cape Charles, Virginia, 
and is believed to be the highest of its type in existence. 
As will be seen, the tower is in form an octagonal pyra- 
mid, built up of one vertical central tube surrounded by 
eight tubular struts thoroughly braced together. The 
foundation is hard sand, which, in spite of a popular 
impression to the contrary, makes an excellent founda- 
tion when it is prevented from spreading. At Cape 
Charles the stratum is so hard that it is impossible to 
drive a 1}-in. iron bar more than 6 ft. into it under the 
impact of a heavy sledge-hammer. Fig. 2 is a stress 
diagram for the tower, showing the /ocus of the centres 
of pressure and of core points under a wind pressure 
of 60 lb. per square foot. As will be seen, the total 
height of the tower is divided into eight sections, for 
each of which the amount and direction of the resultant 
pressure is determined. Some details of the calcula- 
tion are given in the annexed Table. 

A similar tower is also to be erected at Hog Island, 
Virginia, where the wrecks are said to average one in 
every six weeks, 





BRIQUETTE-MAKING MACHINERY. 

Tue Société Anonyme des Forges Usines et Fon- 
deries de Gilly, in Belgium, shows at the Antwerp 
Exhibition some briquette-making machinery, which 
we illustrate on page 74. The coal is brought by 
wagons to the hopper A, into which it is discharged, 
and passes into the revolving screen beneath, which 
divides it into three sizes. Of these, the two larger 
are marketable coals, and the third class is raised in 
buckets up the trunk B and delivered upon the vibrat- 
ing screen C, which separates it again into three new 
classes, the two larger of which are delivered to the 
washing apparatus D. When washed, the coal is 
lifted from the tank E by the elevator F into the 
drying chamber G. The smallest coal is not washed, 
but is elevated direct into a storage hopper. An 
archimedean screw passing beneath the drying 
chamber transports the washed and — 
dried coal into the hopper in which the elevator 
works. It will be noticed that the washed and un- 
washed coal can be used separately or mixed, so that 
different qualities of fuel can be produced. By the 
elevator I the coal is discharged into the receiver J, 
under which is the mixing chamber K. Here the 
desired proportions of coal and tar are combined, and 
the mixture is carried forward by buckets to the ‘‘Carr ” 
grinder M. After thorough incorporation and reduc- 
tion, another bucket and chain raises the mixture to 
the mixing machine N, where steam is added to re- 
duce it to a paste ready for agglutination. This paste 
passes through two openings in the bottom of the 
mixer to the compressing machine for making balls on 
the one side, and to the distributor R for the briquette 
press S on the other side. From the latter the fuel 
is delivered continuously on to the cutting table T, 
where it is separated by hand. 

Fig. 2 shows the arrangement of the ball fuel press. 
Beneath the hopper on the top of the machine are 
placed two pairs of broad and heavy wheels on parallel 
axles, and mounted in contact. Between each pair is 
a toothed wheel as shown. One axle receives move- 
ment from the pulley and belt, and the second is 
driven by the geared wheel. In the broad faces of 
the four wheels, cavities are formed as shown, and as 
the soft paste is fed from the hopper the cavities are 
successively filled, the contents compressed and dis- 
charged into a hopper, or on a wagon. The fuel balls 
thus made weigh 40z. or 50z. In the face of each 
wheel are 96 cavities, and the speed of working is 
24 revolutions per minute ; 15 horse-power are required 





to drive the press. Figs. 3 and 4 illustrate the 
briquette press, and show the arrangement clearly. 





AMERICAN LOCOMOTIVES. 

On our two-page plate we illustrate two types of 
locomotives constructed at the Pittsburgh Locomotive 
Works, Pittsburgh, Pennsylvania, and shown at the 
Columbian Exposition. The upper engine, Figs. 1 to 
4, is a 10-wheeled passenger locomotive for the Terre 
Haute and Indianapolis Railroad. The lower one, 
Figs. 5 to 8, isa ‘‘ Mogul” compound locomotive for 
the Columbus, Hocking Valley, and Toledo Railway. 

The former weighs 138,000 lb., of which 110,000 Ib. 
are on the drivers, and the remainder on the truck. 
The driving wheel base is 13 ft. 4 in., the total wheel 
base 23 ft. 8in., and the extreme length of engine 
and tender 61 ft. 64in. The cylinders are 20 in. in 
diameter by 26 in. stroke, and have the steam chests 
on the top. The diameter of the boiler at the smallest 
ring is 64in., and at the back head 70in. It con- 
tains 300 tubes of 2in, diameter by 13 ft. 2 in. length; 
the firebox is 114in. long by 403 in. width, and is 
surrounded on the sides, back, and front by a 4-in. 
water space. The total heating surface is 2236 square 
feet, of which 2078 ft. are inthe tubes, and 158 square 
feet in the firebox. The diameter of the driving 
wheels, outside the tyres, is 72in., the leading pair 
having no flanges. The weight of the tender empty 
is 29,300 lb., and fully loaded with fuel and water, 
76,000 lb. It is carried on 36-in, chilled plate wheels. 

The hauling capacity of the locomotive at 40 miles 
an hour is 565 tons on the level, 400 tons on 1 in 400, 
300 tons on 1 in 200, 235 tons on 1 in 133, and 180 tons 
on 1 in 100. At 20 miles an hour the capacity is 
390 tons on 1 in 80, 330 tons on 1 in 66, 280 tons on 1 
in 57, 240 tons on 1 in 50, and 180 tons on 1 in 40. 

The ‘‘ Mogul” engine is of 116,200 1b. weight in work- 
ing order ; of this 100,500 lb. are on the driving wheels. 
The driving-wheel base is 13 ft. 2 in, ; the total wheel 
base, 20 ft. 10 in. ; the total wheel base of engine and 
tender, 48 ft. 4 in. ; and the extreme length 59 ft. 44 in. 
The height from the rail to the top of the stack is 
14 ft. 7 in., and the distance from centre to centre of 
the cylinders, 88 in. The diameters of the cylinders 
are, high-pressure 19 in., and low-pressure 29 in., 
both with a stroke of 26 in. Its hauling capacity is 
as follows : 

At 20 Miles an Hour, 


Tons. 
Level ... eis Ss eee i oa 1910 
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At 10 Miles an Hour. 

1,, 80 os ae oe ian ses 545 
1,, 60 os RG ies oe \ ee 
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THE “BLANCO ENCALADA.” 

On page 78 we give an illustration of the Blanco 
Encalada, copied from a photograph with which we 
have been furnished by Messrs. Sir W. G. Armstrong, 
Mitchell, and Co., the builders of the vessel. The 
photograph was taken during the forced draught trials 
of he tvessel, when she ran at the speed of 22.78 knots, 
this speed being the mean of means of six runs with 
and against the tide, under the same conditions as 
those imposed by the British Admiralty. It had been 
expected that the vessel would have attained a speed 
of 23 knots, and had the weather been more favour- 
able there can be no doubt that she would have done 
so, but, as will be seen on reference to the illustra- 
tion, there was sufficient sea running at the time to 
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send clouds of heavy spray over the forward parts of 
the ship, and make her pitch and roll at times through 
considerable angles. Under the circumstances, there- 
fore, the attainment of 22.78 knots must be registered 
as a very splendid achievement. 

We gave a description of the vessel and accounts of 
her gunnery and steam trials in our issues of the Ist, 
8th, and 22nd ult,, and will not repeat these particulars 
here, but we will remark that satisfactory as the forced 
draught trial above referred to may be regarded, we 
consider the results attained at the natural draught 
trial, viz., the speed of 21? knots during a run of 12 
hours’ duration, as still more satisfactory, as this speed 
could be maintained as long as the coal supply lasted. 

In our opinion far too much importance has been 
given in the past to forced draught performances, and 
in many cases the capabilities of the vessel with 
natural draught have been reduced in order to obtain 
the best possible forced draught performance. We 
cannot see any justification for such a course, as in 
actual war the chances of being able to use forced 
draught at all with advantage would be but few, and 
commanders would have to depend on their natural 
draught speeds. 








WATER-TUBE BOILER. 

To the large number of types of water-tube boilers 
which have recently appeared in our columns, we now 
add another (page 75) constructed by Messrs. Parting- 
ton and Co., of Thornton-road, Bradford. It will be 
seen that it differs in many respects from any previous 
designs in this direction, as the downcomers branch 
from near the centre of the steam and water drums, 
and feed two sets of inclined tubes. One set of tubes 
—that over the grate—includes two groups, while the 
other set has three groups. Hach succeeding group is 
of smaller diameter than that which precedes it, the 
effect being that the tubes in which the ebullition is 
most active offer the easiest outlet for the escape of 
steam. The products of combustion first pass upwards 
through the first two groups of tubes, and then down- 
wards, through the remaining three groups, to the 
flue. At the bottom of the downcomer is a mud drum, 
— with doors at each end, and fitted with two 

low-off pipes. Connected, also, with this drum are 
tube boxes, into which are fixed tubes formed the cas- 
ing of the boiler. These tubes end at their upper 
extremities in other tube boxes connected with the 
steam and water drums (Figs. 1 and 5). 

To enable the tubes to be cleaned, the headers are 
provided with doors (Fig. 1) fixed in place by bolts, 
arranged in two horizontal and five vertical rows. 
The three intermediate vertical rows of bolts are 
secured to strong loose crossbars of cast steel. These 
bars bear on the edge and flange of the angle-ring to 
give support to the door at three points in its length. 
Attached to these crossbars are strong bar stays, ex- 
tending to and secured to the tube-plates. These 
stays are not shown in our engravings, and neither 
are the stays between the tube-plates at each side 
of the downcomers. The parts of the doors between 
the vertical rows of bolts are pressed into dome- 
like form to reduce the flat area. The headers 
are carried downwards in two tubes to form supports 
for the boiler at the firing end. The bottom of 
each tube has a planed surface, and rests on a cast- 
iron foot with a planed surface. Between the two 
planed surfaces are inserted parallel rollers about 1 in. 
in diameter. These rollers are placed at the same angle 
as the tubes, so as to relieve expansion and contrac- 
tion ; asimilar bearing is also provided at the back end. 

The openings in the boxes and connection to steam 
drum are sufficiently large to admit of internal 
examination without taking the doors off the headers, 
as access can be had by loosening the top and bottom 
manholes. A description of the safety valve appeared 
in our issue of May 25, page 680. 

The heating surface is 3850 square feet, and the 
grate surface 56 square feet. There are 70 tubes, 4 in. 
in diameter by 6 ft. 3 in. long, in the first nest; 70 
tubes, 34 in. in diameter by 6 fi. 24 in., in the second 
nest ; 122 tubes, 3 in. in diameter by 4 ft. 24 in. long, 
in the third nest; 170 tubes, 24 in. in diameter by 
4 ft. 2 in. long, in the fourth nest; and 260 tubes, 
2 in. in diameter, in the fifth nest. The vertical side 
tubes are 2 in. in diameter. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 12, 1894. 

TuE railroad strike, following closely on the heels of 
the coal strike, and at a time when autumn orders 
begin to flow in, has given another set-back to expec- 
tations. The contest has assumed alarming’ propor- 
tions. The iron trade is at a standstill. Railroad 
managers have arbitrarily postponed the placing of 
some orders voted by their companies in June. Loco- 
motive builders report the postponement of orders for 
engines, or a reduction in the number first wanted. 
Foundrymen are picking up good business, also makers 
of cast pipe and girder rails. Bar, sheet, and plate 
mills are doing very little. The scale question is dis- 





posed of, and non-unionism is virtually, though not 
absolutely, triumphant, after 30 years’ domination of 
unionism. Prices are weak, and very little business is 
being done. Building operations for the half-year in 
the larger cities run from 20 to 30 per cent. below the 
first half of last year. Billetsare under active inquiry, 
but mills are only starting. Pig-iron production is 
increasing slowly. Makers of iron and steel are not 
anxious to fill up now, when prices are little better 
than cost. The real fight on the Tariff Bill is now on, 
and there is trouble ahead. 








BOILER EXPLOSION AT CONGLETON. 

A FORMAL investigation, under the Boiler Explosions 
Acts, has been held at the Congleton Town Hall, re- 
specting the cause of a fatal explosion which occurred at 
the works of the Astbury Lime and Stone Company, near 
Cengletcn, on Thursday, May 17. The Commissioners 
were Mr. Howard Smith, barrister-at-law (presiding), and 
Mr. F. J. Pilcher, consulting engineer. Mr. Gough 
conducted the inquiry on behalf of the Board of Trade, 
and Mr. Wade, solicitor, Kidsgrove, represented the 
owners of the boiler. 

Mr. Gough, in opening the proceedings, stated that 
the boiler in question was of the single-flued Cornish 
type, made in the year 1854 by Messrs. Fernihough, of 
Stalybridge, for Mr. T. P. Barlow, silk manufacturer, 
of Congleton. It was 16 ft. in length by 4 ft. 6 in. in 
diameter in the shell, and 2 ft. 4 in. in the furnace tube. 
The plates were 3 in. thick, and the boiler was made 
to withstand a pressure of about 50 lb. to the square 
inch. It was worked by Mr. Barlow until 1861, when 


he obtained a new one from Mr. Scragg, of Buglawton, ' 


who took the boiler which had now exploded, in part 
discharge of the cost of the new one. The history of 
the boiler from 1861 to 1881, Mr. Gough said, was dif- 
ficult to trace, but in the latter year Mr. Sharp, cabinet- 
maker, Congleton, took possession of some premises in 
Victoria-street belonging to a wood-turner named Green. 
Mr. Green died some time since, but it had transpired 
that for many years before 1881 this boiler was in his 
possession, and had been used by him. Mr. Sharp found 
that the boiler was unfit for use, and therefore dis- 
carded it for a new one, storing the old one meanwhile 
in the rear of his premises. He kept the firedoor, bearing 
the name of Messrs. Fernihough and the date 1854, but 
in 1882 he sold the boiler for 9/7. to Mr. Cliffe, who was 
then manager to the Astbury Lime and Stone Company. 
Mr. Cliffe had it examined by a boilermaker or mechanic, 
and subsequently the two ends were taken out, and two 
new ones fitted. The cost of these repairs was 54/., and, 
in the opinion of the boilermaker, the boiler was then fit 
fur a working pressure of about 30 lb. on the square inch. 
The boiler which exploded differed slightly from the one 
made by Messrs. Fernihough in 1854, but the discrepancies 
=e have been accounted for by the alterations which 
had been made by the order of Mr. Cliffe. From 1881 to 
the time of the explosion it did not appear that the boiler 
had been thoroughly examined by any engineer, although 
an insurance company, it was stated, had endeavoured to 
obtain an insurance upon it, and their inspector had madea 
careful examination of two other boilers on the works, but 
only a superficial, or external, examination of the onewhich 
had exploded. The inspector’s report was communicated 
to the company at the time, but as it was not intended to 
work the boiler at once, it was not insured, nor had any 
subsequent examination been made. Mr. Bithell, at one 
time manager of the works, would inform the Commis- 
sioners that the inspector told him the boiler would work 
safely at 25 lb. pressure. The boiler was fixed in a some- 
what damp position, and was exposed to the weather. 
The safety valve blew off at 40 lb., and the boiler worked 
only two or three days a week, and was cleaned once a 
year. On May 17 steam was got \“" at six o’clock 
in the morning to a pressure of 20 lb. by the gauge. A 
man named George Whitehurst appeared to have been 
the person who was using the boiler, that was to say, he 
was under contract with the Astbury Lime Company to 
produce a certain quantity of bricks and pipes, and for 
that purpose they let him have the use of the boiler. It 
was being worked in the ordinary way at nine o’clock, and 
Whitehurst went to look at it, and to get some clinkers 
out of the fire, when at that moment the boiler burst, so 
severely injuring him that he died the nextday. Mr. 
Wishart, of the Board of Trade, had made an examination 
the result of which he would state in evidence, but he 
(Mr. Gough) would only say, in brief, that the plates of 
the shell were found in places to be much corroded, and 
only the thickness of a ~ of paper. 

After Mr. Gough had concluded his introductory 
remarks, a number of witnesses were examined, who con- 
firmed the statements he had made. Among them was 
Mr. Cliffe, manager of the Astbury Company, who 
deposed to having no mechanical training except ‘* what 
he had picked up.”” He had examined boilers, having had 
40 years’ experience. He purchased the boiler which had 
exploded, from Mr. Sharp. When it reached their works 
they had it looked to by a mechanic, who removed the 
ends and examined the shell. Witness also examined the 
shell; it was in very good condition, and he could not 
knock holes in it. He fixed the working pressure, there 
being no signs of leakage. When they were making drain 
pipes they wanted a pressure of 40 lb., but for other work 
25 lb. would suffice. He thought as he could not knock 
holes in it that it was safe for 40 lb. 

The President : Then because it did not “burst” you 
thought it safe ? 

Witness replied that he found there was no danger. 

The President : Why do you say there was no danger ? 

Witness : Because there was no sign of any part giving 
way. 





Mr. Wade, on behalf of the Astbury Company, inquired 
whether the witness knew that his son had worked the 
boiler at 50 lb. pressure ? 

Witness replied that one occasion he found that his son 
had pushed the weight to the end of the lever, and he was 
so upset by the discovery that he urged his son to “‘ get 
out of his sight, or he would kill him.” Asked by the 
President the reason for being so put about, witness gave 
the somewhat paradoxical reply that ‘‘he was the only 
son he had,” 

Mr. Warburton, secretary to the Astbury Company, 
said they had three boilers, none of which were insured. 
They had been examined by an inspector from an insurance 
company, who condemned two of them, in consequence of 
which they ceased to work them. If the other had been 
condemned, they would have stopped that also. 

Mr. J. Wishart, engineer surveyor to the Board of 
Trade at Liverpool, gave a minute description of the 
boiler. The thickness of the shell at the point of fracture 
was only a knife-edge. The corrosion was very extensive, 
and ran along the whole length of the boiler. The shell 
was torn into four irregularly shaped pieces, and was 
ripped both circumferentially and horizontally. The 
three first rings with the front end plate were projected 
about 30 ft. forward; two rings were thrown 40 ft. to 
the right ; three rings he found lying behind the original 
position of the boiler; while the last ring and the back 
end plate adhered, at the bottom, to a part of the angle- 
iron of the internal flue tube. The tube, which appeared 
to be uninjured, had been partially turned round. to the 
right, and the front of it moved somewhat to the left. 
With the exception of the back end ring, all the other 
rings had been more or less straightened by the force 
of the explosion. The brickwork seating and the 
chimney were injured, but beyond this and the destruc- 
tion of the boiler no other damage to property was done. 

This closed the evidence, and Mr. Wade addresssd 
the Commissioners on behalf of the Astbury Company. 
He wished to express, in the first place, the appreciation 
of the directors of the fair way in which Mr. Gough 
had conducted the inquiry. They had wee reason to 
deeply regret the sad occurrence. The boiler, he con- 
tended, was to all appearance a good and sound one 
before the explosion. If it had been stripped of brick- 
work the corrosion would have been seen, but it was not 
usual to do this in the case of boilers. He thought that 
all reasonable care had been taken. The capital of the 
company was 7000l.; there were but a few shareholders, 
and it had only within the last few years paid a divi- 
dend. He submitted that Mr. Gough had not proved 
the identity of the boiler which exploded with the one 
bought in 1854 from Messrs. Fernihough. He called 
Benjamin Woodworth, an engineer, who had examined 
the exploded boiler, and who said he did not think the 
situation of the boiler was at all damp, though the cause 
of the explosion was undoubtedly corrosion of the plates 
at the bottom of the shell. 

The inquiry was then adjourned for a short time to 
enable the Commissioners to make an inspection of the 
fragments of the boiler, and on the reassembling of the 
Court the President gave judgment. He went carefully 
over the evidence that had been given, and, referring to 
Mr. Cliffe, said that he had fixed the pressure, but how 
he arrived at that pressure he was unable tosay. Mr. 
Cliffe had had no mechanical training, although he 
deposed to having looked after boilers for many years. 
A blacksmith who had not given evidence had examined 
the boiler, and it had also been examined or sounded by 
Mr. Cliffe with a hammer, his notion of examining a 
boiler being very extraordinary, for he told the Court 
that he was satisfied with the condition of the plates 
because he could not knock holes in them. The Court 
had no hesitation in saying that the boiler had not been 
examined by any competent person since 1881, or nearly 
14 years ago. The Court were not disposed to attach 
blame either to Mr. Cliffe, the former manager of the works, 
or Mr. Bithell, the present manager, but they were of 
opinion that both were incompetent to superintend the 
management of the boiler, though they had fulfilled their 
duties to the best of their skill and knowledge. Mr. 
Warburton, the secretary, had omitted to have the boiler 
examined by a competent person, as he ought to have 
done, but he appeared only to have gone to the works 
about twice a year. The Court declared that the Astbury 
Lime and Stone Company were seriously to blame and 
were liable to be fined very heavily, as they had taken no 

roper measures to secure the safe working of the boiler. 

here had been a lamentable want of supervision of the 
boiler, which must have been worked for a considerable 
time under circumstances of the greatest possible danger. 
The company did not seem to have exercised the slightest 
supervision, worth the name, over the plant and machinery, 
and therefore the Court had no hesitation in finding them 
to blame for the explosion. 

Mr. Wade appealed for leniency on behalf of the com- 
pany. It was only, as he had already said, a small one, 
and had not been very prosperous, so that any levy the 
Court might inflict would fall very hardly on the share- 
holders, 

Mr. Gough requested that a portion of the costs of the 
investigation, which amounted to a total of about 120/., 
should be paid by the Astbury Company. 

The President said the customary procedure was to 
make an order for payment of half the expenses, but 
under the circumstances named by Mr. Wade, and con- 
sidering the facilities he had afforded the Court in laying 
before them the true facts of the case, they were disposed 
to deal leniently with the company, and would therefore 
only order them to pay 49/., which was one-third of the 
total costs. The President having referred in compli- 
mentary terms to the able manner in which Mr. Wade 
had conducted the case for his clients, the somewha 
lengthy inquiry terminated, 
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WATER-TUBE BOILER. 
CONSTRUCTED BY MESSRS. PARTINGTON AND CO., ENGINEERS, BRADFORD. 
(For Description, see Page 73.) 
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UTH YORKSHIRE. | special meeting of the council of the Yorkshire Miners’ 
en en ae SHEFFIELD, Wednesday. | Association — held at toe yo nee At the 
Meeting of South Yorkshire Colliery-Owners.—On Mon- | meeting on the previous Monday the delegates were in- 
day ry hh Yorkshire coalowners met at Sheffield to | structed to return to their branches, pew ee peepee ls 
discuss the situation in the coal industry. Mr. A. M. to the consideration of their members, and obtain their 
Chambers, president of the Coalowners’ Association, was , Views upon the matter, in order that the voice of the 
in the chair, and the attendance was representative and | Country could be made known. by Leer har & re- 
influential. The proceedings were conducted privately, Presentative one. Mr. - poner? i — Ww” Pan on 
and lasted for 24 hours. At the conclusion of the meeting , the chair; Messrs. P Le ha 2 an At ‘arro 
representatives of the newspapers were informed by Mr. Were also present. Fr vonn Fri bean a de od te 
Parker Rhodes, the secretary, that no information could to illness. The meeting De an Rg ’ — uc : ~ 
be communicated to the press. The discussion, he said, Private, and commenced at 10 o’clock, terminating closely 
had included recent developments and the prospects of fter four o’clock. At the close the press representatives 
the future—in fact, the whole subject had been under con- Were officially informed that on the question of the wages 
sideration. The result of the deliberations would, he) os after ee the result of the bo of bn 
added, be communicated to the Conciliation Board. It is | branches, the following resolution was passed : at this 
understood that the coalowners are by no means council meeting agrees that the compromise suggested by 
as to the advisability of the course suggested in the the coalowners and workmen’s representatives on t e Board 
circular issued, and the whole matter will have to be | Of Conciliation be adopted. 
thrashed out at the board. | Colliery Extension at Wharneliffe Silkstone. — The 
Yorkshire Miners and the Compromise.—The adjourned directors of the Wharncliffe Silkstone Colliery Company 
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have decided to put down a new shaft from the surface 
to the Winn Moor seam of coal at their collieries, 
Tankersley, near Barnsley. The Winn Moor seam lies 
ata depth of about 60 yards underneath the Silkstone 
bed, and at Wharncliffe Silkstone the coal is about 3 ft. in 
thickness. Some time ago the colliery company put 
down a shaft from the workings of the Silkstone seam 
to the Winn Moor, and the coal won from the latter was 
for some time drawn up the new shaft to the Silkstone 
level, and thence up the Silkstone shaft to the surface. 
The proposed new shaft will be put down a short distance 
from the present Silkstone Pit, immediately over the 
shaft originally sunk from the Silkstone to the Winn 
Moor seam. ‘The erection of an engine-house is in pro- 
gress, and the work of sinking will be put in hand sbortly. 
The Winn Moor is practically a virgin coal, and under- 
lies the whole of the area hitherto worked by the Wharn- 
cliffe Silkstone Collieries, 


Stove-Grate Workers’ Strike at Rotherham.—At Messrs. 
Skelton, Corbett, and Co.’s, Rotherham, a number of 
members of the National Union of Stove Grate Workers 
have turned out en strike against members of another 
organisation reoantly started, called the Stove-Grate 
Workeis’ Union. his latter organisation has been 
formed as a protest against the action recently taken 
against Mr. H, Sanders, the founder and general secre- 
tary of the former union. Feeling runs so high that the 
old union members have turned out against the men who 
support Mr. Sanders. At a meeting of Mr. Sanders’ 
executive, held on Monday night, the minority are urged 
to stand firm and maintain the right to belong to what 
union they think proper. It is possible that eventually 
the strife may extend to other firms, and some hundreds 
of men turn out, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was thin, and the tone of the market was 
flat. Quotations had a downward tendency, and only a 
small amount of business was transacted. The general 

uotation for prompt f.o.b. delivery of No. 3 g.m.b. 
Chovelend pig iron was 35s. 6d., and a few parcels were 
disposed of at that price, but several buyers endeavoured 
to do business at a rather lower figure. Forge and 
foundry iron were quiet, the demand being slacker. 
Grey forge was obtainable at 34s., and No. 4 foundry 
at 34s. 6d. There was very little doing in Middles- 
brough warrants, and they were steady throughout the 
day at 35s. 4d. cash buyers. East coast hematite 
pig iron was quieter. Few inquiries were reported, and 

usiness was done at lower figures than those quoted last 
week. For early delivery of Nos, 1, 2, and 3 transactions 
were said to have occurred at 43s., but business was also 
done at 43s. 3d., and several sellers would not listen to 
less than 433. 6d. Spanish ore was cheaper, freights being 
somewhat lower. Rubio was quoted 12s. ex-ship Tees for 
average qualities, and purchases were reported to have 
been made at a little less. To-day the market was very 
little changed. Prices for makers’ iron were the same as 

esterday, but there was, if anything, a slightly better 
alen Buyers, however, were not anxious to operate. 
Middlesbrough warrants were a little stiffer, and advanced 
to 35s. 5d. cash buyers. 


The Difficulty with the Blastfurnacemen.—A deputation 
from the blastfurnacemen waited on the ironmasters 
at Middlesbrough on Monday, with a view to obviating 
the necessity for giving formal notice to terminate their 
engagements prior to stopping for 24 hours for the pur- 
pose of holding a demonstration. The following minute 
was agreed upon by the employers: ‘‘ The Cleveland 
ironmasters, having very carefully considered the various 
communications they these received from the Blast- 
furnacemen’s Association with regard to the proposed 
demonstration, have come to the following conclusions: 1, 
It is within the power of the men employed at the iron 
works to put themselves in a position to secure a stoppage 
of 24 hours. The ironmasters have already protested 
against the course which it is intended to follow. They 
repeat their protest : should the men in their employment 

rsist, no further opposition will be offered, but if the 
ironmasters do not insist upon the men taking the steps 
which the law requires, their action must not be inter- 

reted as indicating a willing acquiescence in a course 
loos which they strongly dissent. 2. The ironmasters 
have already stated that, in their opinion, the stoppage 
will involve very far-reaching and serious loss. In their 
judgment this will amount to fully 10,0001. in wages in 
the north of England, which would be earned on the day 
on which the stoppage occurs, and they believe the loss 
in wages to and consequent upon preparing the furnaces 
for a stoppage will more than double this very large sum. 
In the present condition of the district, and with the large 
number of men now out of work, they jecline to be in any 
way responsible for such conduct. On the contrary, they 
place on record their protest against a loss of such 
magnitude being incurred. 3. The ironmasters have not 
hitherto mentioned the loss they will themselves sustain, 
and if they allude to it now it is only because they desire 
to say that loss inflicted on them will always prove a dis- 
advantage to the large bodies of men for whom directly 
and indirectly they find employment. 4. Finally, they 
think that the proposed demonstration will not affect the 
matter in favour of which it is to be held. The ground on 
which the ironmasters are opposed to the eight-hours 
shift will not be weakened by demonstrations. The iron- 
masters have been and still are ready to discuss this ques- 
tion with the men or their representatives. They repeat 
that the present state of the trade renders it most impru- 
dent to agree to any course which increases the cost of 


making iron, and they believe it is the direct interest of 
both employers and employed at this juncture to refrain 
from promoting any change which has this effect. They 
are convinced that the aie hones day must do this, and 
they are prepared to give to the men or their representa- 
tives the fullest information of the grounds of this con- 
viction.” 


Manufactured Iron and Stcel.—These two important 
industries are just about as dull as they possibly can be. 
Many orders are suspended owing to the unfortunate 
closing of shipyards, caused by the moulders’ strike, and 
new work is very difficult to obtain. Some firms find it 
no easy matter to keep their establishments going. Price: 
have a decided downward tendency, but producers are 
very loth to reduce their quotations, stating that they 
really cannot afford to do so, and market quotations are 
hardly lower than those named a week ago. Common 
iron bars are 41. 17s. 6d. ; iron ship-plates, 4/. 15s. ; steel 
ship-plates, 47. 17s. 6d. ; iron ship-angles, 4/. 123, 6d. ; and 
ateel ship-angles, 4/. 15s.—all less 24 per cent. Heavy 
steel rails are nominally 31. 12s. 6d. net at works. 


The Fuel Trade.—Fuel keeps steady. On Newcastle 
Exchange best Northumbrian steam coal is quoted 11s. 
f.o.b., second qualities 10s., and small about 5s, Gas 
coal is reported in fair demand at from 7s. 6d. to 7s. 9d. 
Here average blast-furnace coke is put at about 12s. 6d. 
delivered at Cleveland works. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during June were 
as follows: Cardiffi—foreign, 956,516 tons; coastwise, 
146,706 tons ; Newport—foreign, 242,702 tons; coastwise, 
99,439 tons; Swansea—foreign, 100,707 tons; coastwise, 
64,204 tons; and Llanelly—foreign, 17,465 tons ; coast- 
wise, 5832 tons. The aggregate shipments of the month 
were, accordingly—foreign, 1,317,390 tons; coastwise, 
316,181 tons. The shipments of iron and steel from the 
four ports during June were: Cardiff, 3925 tons; New- 
port, 231 tons; Swansea, 31 tons; and Llanelly, ni ; 
making an aggregate of 4187 tons. The shipments of 
coke from the four ports in Juue were: Cardiff, 5918 
tons ; Newport, 476 tons; Swansea, nil; Llanelly, nil ; 
total, 6394 tons. The shipments of patent fuel from the 
four ports in June were: Cardiff, 22,311 tons; Newport, 
4853 tons; Swansea, 36,299 tons; Llanelly, nz/; total, 
63,463 tons. The ag regate shipments of coal from 
the four principal Welsh ports in the six months 
ending June 30 this year were as follows: Cardiff, 
7,140,069 tons; Newport, 1,822,297 tons; Swansea, 
874,857 tons; Llanelly, 108,855 tons; total, 9,946,088 
tons. The aggregate shipments of iron and steel from 
the four principal Welsh ports in the first six months of 
this year were : Cardiff, 18,837 tons ; Newport, 9851 tons; 
Swansea, 574 tons; and Llanelly, 5 tens; total, 29,267 
tons. The aggregate shipments of coke were: Cardiff, 
56,089 tons; Newport, 2885 tons; Swansea, 1406 tons; 
Llanelly, nil; total, 60,380 tons. The aggregate ship- 
ments of patent fuel were: Cardiff, 195,993 tons; New- 
port, 22,505 tons; Swansea, 143,185 tons; Llanelly, nil ; 
total, 361,683 tons. 

Professional Appointments.—Mr. W. E, Riley, super- 
intendent civil engineer at Malta, is to be transferred to 
Devonport, as successor to Mr. Colson, who recently took 
up his appointment as assistant director of works at the 
Admiralty. Mr. Riley will receive a salary of 600/. per 
annum, with a house allowance of 75/. a year. 


The ‘*Speedy.”—Owing to defects in her condenser 
tubes, the Speedy, the largest vessel fitted with tube 
boilers, has been taken over by the Dockyard hands, and 
has been withdrawn from the list of ships to be mobilised. 


Cardif.—The demand for steam coal has continued 
active; the best descriptions have made 12s. 3d. to 
12s. 6d., while secondary qualities have brought 11s. 6d. 
per ton. There has been a fair demand for household 
coal, and current supplies have made good prices; No. 3 
Rhondda large has been quoted at 10s. 9d. to 11s. per 
ton. Coke has shown little change, foundry qualities 
making 17s. to 18s., while furnace descriptions have made 
15s. 6d. to 16s, 6d. per ton. Iron ore has been slightly 
easier. The tone of the manufactured iron and steel 
trades is good. There are numerous inquiries for steel 
rails, and a better demand for Bessemer steel bars is 
anticipated. 


The Severn.—A circular has been issued by the secre- 
tary of the Severn Commissioners to the mortgagees of 
the commission, asking for their consent to reduce the 
tolls now payable on the river and canals connected with 
the navigation. It is pointed out that if this were done 
a considerable increase in the traffic would probably 
follow, and that the revenue of the commission would be 
materially improved. Under the Severn Navigation Act, 
1842, no reduction in tolls can be made unless the consent 
has been obtained of mortgagees holding three-fourths of 
the mortgage capital. 


Water Supply of Newport.—A tender of Mr. Young, of 
Glasgow, has been accepted for the establishment of 
certain new works at Wentwood. The amount of Mr. 
Young’s tender is 94,596/. 2s, 4d. The work undertaken 
by Mr. Young is expected to extend over five years. 

Growth of Cardiff.—The population of Cardiff has just 
been officially estimated at 155,233. A corresponding 
estimate made 12 months since arrived at an aggregate of 
147,495. 

Barry Railway and Dock.—The construction of the 
Barry new dock, the first section of which will cover an 
area of 20 acres, has not been pressed forward actively 





at present, the contractors, Messrs. Price and Wills, 





having been delayed somewhat through waiting for the 
completion of working plans, which will probably be 
ready in a few days. 

The Bute Docks.—Opposition of the Taff Vale Railway 
Company to a proposed Bute Dock extension has been 
overcome, and a Bill promoted by the Bute Docks Com- 
pany, empowering them to construct an extensive dock 
upon the Cardiff foreshore, has now been passed by both 
Houses of Parliament. The amount of capital autho- 
rised is 1,000,000/., with power to borrow a further sum 
of 330,000/. 


The Rhymney Valley.—Sinking operations are being 
successfully carried on at the Universal Coal Company’s 
collieries in the Aber Valley; pits on hand have now 
been sunk to a depth of upwards of 150 yards. No.1 
pit of the Cardiff Steam Coal Colliery, Llanbradach, is 
being worked steadily, and 600 tons of coal are being 
raised daily. The No. 2 pit is expected to commence 
working shortly, and the output will then be carried to 
1000 tons per day. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—In consequence of the occur- 
rence of the Glasgow Fair holidays, the pig-iron market 
has been almost a complete blank since last report. On 
Thursday the ‘‘ring” only held a forenoon sitting. The 
market was steady, but the amount of business reported 
was small, not exceeding 5000 tons. Scotch warrants 
were done at 41s. 10d. per ton cash, and the close was 
buyers over at 41s. 104d. Cleveland was dealt in 2d. up 
at 35s, 5d. cash, leaving off at 35s. 44d. per ton buyers. 
The settlement prices at the close were—Scotch iron, 
41s, 104d. per ton ; Cleveland, 35s. 44d.; Cumberland and 
Middlesbrough hematite iron respectively, 43s. 9d. and 
43s. per ton. No market was held either on Friday 
or on Monday. Business was resumed on Tuesday 
forenoon, but the dealings were limited to some 1500 
tons of Scotch iron, and prices were weak, being 4d. 
to 1d. per ton lower than those of Thursday. In 
the afternoon business was almost at a complete stand- 
still, and the market might as well have remained closed 
for all that was done. Only 500 tons of Scotch and a 
similar amount of Middlesbrough hematite iron changed 
hands. The tone continued dull in the absence of deal- 
ing. The price of the last-named iron dropped 3d. per 
ton, and Scotch $d. At the close the settlement prices 
were—Scotch iron, 41s. 9d. per ton ; Cleveland, 35s. 44d.; 
Cumberland and Middlesbrough hematite iron, 43s. 9d. 
and 42s, 9d. per ton respectively. Business was very in- 
active to-day, both forenoon and afternoon, but prices 
were firm. Thesettlement prices were—Scotch, 41s. 104d. 

r ton; Cleveland, 35s. 6d. ; Cumberland and Middles- 

rough hematite iron, respectively 43s. 9d. and 42s. 9d. 

er ton. The prices of special brands of makers’ iron 

ave very generally been advanced in price, owing to 
scarcity of supply and the almost total cessation of make. 
Langloan No. 1 is quoted at 60s. per ton, Coltness at 
57s., Gartsherrie at 55s. 6d., and Calder and Summerlee 
at 53s. 6d. per ton. At the end of last week there were 
only 17 blast furnaces in actual operation, as compared 
with 61 at this time last year. Four were making basic 
iron, and the rest were making ordinary iron. Every 
one of the furnaces belonging to Messrs. William Baird 
and Co. in Lanarkshire and Ayrshire is damped out. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 308,605 tons yesterday afternoon, 
as compared with 309,113 tons yesterday week, thus 
showing a reduction for the week amounting te 508 tons. 


Finished Iron and Steel Trades.—The whole of the 
works engaged in making finished iron and steel are now 
closed, and only in very special cases will any of them 
open after the Fair holidays are at an end. 


Glasgow Copper Market.—No business was done in 
copper last Thursday, when prices were easier, being 
quoted 1s. 3d. per ton down at 38/. 6s. 3d. cash buyers. 
One lot of 25 tons was sold asin A at 38/. 11s. 3d. cash, 
with sellers at 39/. 2s. 6d. three months. The settlement 
price at the close was 38/. 10s. per ton. No business was 
— to-day, but prices were nominally 1s. 3d. per ton 

tter. 


The ‘* Peebles” Process of Oil-Gas Enrichment.—The 
Young and Bell process of enriching poor coal-gas by gas 
made from mineral oil, which was first worked out suc- 
cessfully at the Peebles Gas Works, is now in operation 
and giving satisfactory results in upwards of 30 gas works 
throughout Scotland and England. At the annual meet- 
ing of the North British Association of Gas Managers, 
which is to be held in Glasgow next week, the subject is 
again to be brought prominently forward. Two papers 
will be read upon it, one of them by the manager of the 
Allan Gas Works, where some exceedingly good practical 
results have been obtained during the past year. The 
other will be on further developments of the process, the 
author being Mr. William Young, one of the inventors, a 
most original worker in the department of destructive 
distillation. 


Painting the Forth Bridge.—The painting of the Forth 
Bridge, which is certainly no light undertaking, is again 
in progress. So vast is the structure that it takes some- 
where about 50 tons of paint to give it one coat, the area 
that has to be dealt with being something like 120 acres. 
It 9 said that about 200 trains pass over the bridge every 
24 hours, 


Some Gas Notes.—The balance-sheet of the Greenock 
Corporation gas supply undertaking for the year ending 
June 30, shows a total revenue of 38,862/. 18s. 3d., as 
against a total expenditure of 37,460/., Os. 5d., thus giving 
a balance to the credit of the Gas Trust and for Police 
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Board purposes of 14027. 17s. 10d. The balance to the 
good for the preceding year was only 57/. 0s. 9d. At the 
beginning of the past financial year the ony gas 
was reduced 14d. per 1000 cubic feet. amilton is 
now claiming that it has the cheapest gas of any 
town in Scotland, as the price has just been reduced to 
23. 1d. per 1000 ft., while the illuminating power is as 
high as 25 standard candles. At Alloa, where the price 
has for some time past been 33. 4d. per 1000 ft., the Gas 
Commissioners have lately resolved on reducing it to 3s. 
That reduction seems to be due to the success of the 
“ Peebles” process of enrichment, which has been quite 
up to their most sanguine expectations. The past year’s 
work at the Arbroath Corporation Gas Works has been 
fairly successful, but the Gas Commissioners do not feel 
warranted in reducing the price at this time, which is 
4s. 2d. per 1000 ft. During the past year the average 
illuminating power was 25.47 standard candles. The 
make of gas during the past financial year at the several 
works belonging to the Glasgow Corporation Gas Commis- 
sione:s was 4,273,274,700 cubic feet, as compared with 
4,282,354,400 ft. in 1892-93, and 4,163,006,000 ft. in the 
year 1891-92. 


Contract for Steel Bridges.—Messrs. P. and W. 
MacLellan, of the Clutha Iron Works, Glasgow, have 
just received an order for 29 steel bridges for the Royal 
Siamese State Railways. 


Contract for Water Pipes.—The Glasgow Corporation 
Water Commissioners have agreed to accept the offer by 
Messrs. R. Laidlaw and Son, Glasgow, for the supply of 
400 tons of cast-iron pipes, it being the lowest. The 
amount of the tender was 18171. 4s. 


New Water Supply for Inverness.—It has recently been 
resolved by the Town Council of Inverness to bring in a 
new supply of water from Loch Duntelchaig, the cost of 
which will probably be not less than 31,7000. 


Railway Earnings and the Miners’ Strike.—The loss in 
railway earnings in consequence of the miners’ strike has 
been very large. For the three weeks closing last Satur- 
day the total loss was 45,489/., fully one-half being the 
amount of the Caledonian Company’s loss, as compared 
with the same period of last year. 








MISCELLANEA. 

Tue traffic receipts for the week ending July 8 on 33 
of the principal lines of the United Kingdom amounted 
to 1,543,593/., which was earned on 18,522? miles. For 
the corresponding week in 1893 the receipts of the same 
lines amounted to 1,534,172/., with 18,316? miles open. 
There was thus an increase of 9421/7. in the receipts, and 
an increase of 206 in the mileage. 


Electricity has been used throughout the Chilian war- 
ship Capitan Prat for manceuvring the heavy guns and 
ammunition hoists. The Capitan Prat, which is of 
6828 tons displacement, and carries 9.45-in. and 4,72-in. 
guns, has been built by the Forges et Chantiers de la 
Mediterranée. The motors used are of the Manchester 
type, and have been provided by Messrs. Savatier and 
Lagabbe, who have worked out all the details of the 
plant. 


The opening of the Tower Bridge to traffic has done 
much to relieve the congestion of London Bridge. The 
returns of the first few days after the opening are as 
follows: On Thursday last week 72,650 foot passengers 
passed over the Tower Bridge, on Friday 50,860, on Satur- 
day 88,140, and on Sunday no fewer than 147,380. With 
respect to the vehicular traffic, 4473 vehicles passed over 
on the Thursday, 6498 on Friday, 6231 on Saturday, and on 
Sunday 742. 


In our issue of April 27 last we referred to the rate 
war inaugurated against the steerage traffic across the 
Atlantic from British ports by the principal Continental 
lines. The North German a , for instance, booked 
passengers from London through to New York for 50s., 
and the Hansa Line took passengers from London vid 
Antwerp to Canada for 40s. Some of the British com- 

anies have met this by reducing their rates to 40s. to 
Time York, and the American Line has decided to make 
the rate 36s. vid Southampton. 


A model of an electrically propelled submarine vessel 
which it is proposed to use as a torpedo blockade runner or 
salvage vessel was recently exhibited at Sydney, N.S.W., 
by Mr. C.S. Allen, M.I.M.E. The submersion of the 
vessel is attained by power, as was done by Nordenfeldt 
some years ago, and not by weight. The boat has a false 
keel, equal in weight to that of the water sufficient to fill 
one of the water-tight compartments into which the boat 
is divided. In case of accident this keel can be dropped. 
Several Navy officers were present at the demonstration, 
in the course of which the boat is stated to have attained 
a speed of 10 knots. 


The trade and navigation returns for June show exports 
amounting to 17,909,155/., a decrease of 876,116/., or 4.6 
per cent., on the corresponding month in 1893; the im- 
ports amounting to 34,250,033/., an increase of 2,380,441/., 
or 7.4 per cent. The value of the iron and steel exports 
was 1,644,622/., against 2,053,106/., a decrease of 19.8 
per cent. ; and of the coal and coke exports 1,512,365/., 
against 1,383,186/., an increase of 9.3 per cent. The 
imports for the six months ended June amounted to 
211,031,597/., against 197,681,660/. in the same period last 
year, being an increase of 13,349,937/. The exports for 
the six months were 106,883,476/., against 107,777,9401., 
being a decrease of 894,465/. 

At the Court of Record, Manchester Assize Courts, on 
Monday, June 25, Mr. James Horsfall, of Gorton, brought 
an action against Messrs. Beyer, Peacock, and Co., 
Limited, of Gorton, for damages for breach of contract 






and wrongful dismissal. Mr. Langdon, instructed by 
Messrs. Mann and Rooke, appeared for the plaintiff, and 
Mr. Bradbury and Mr. Dodson, instructed by Mr. John 
Leigh, represented the defendant company. The principal 
point at issue was whether a leading draughtsman is 
entitled to a month’s notice or salary. The plaintiff 
succeeded in proving this point to the satisfaction of 
the Court, and the jury at once returned a verdict for 
the plaintiff for a month’s salary with costs. 


We note in the Electrical Engineer of New York 
that a submarine cable has recently been laid across 
the Narrows at Vancouver, British Columbia. The 
harbour about the Narrows is 3.16 miles long by 
3 miles wide, whilst the Narrows is but 1200 ft. wide 
by 60 ft. deep at its deepest portion. ‘There is, more- 
over, the same phenomenon of double tides for which 
Southampton Water is famous. The current runs 
through these Narrows at a speed which as a maxi- 
mum reaches about 7 miles per hour, and the cables 
originally laid were Y psone. destroyed. There is, how- 
ever, a water-pipe laid across this channel which has heen 
successfully maintained, and it was finally decided to 
draw the cable through this pipe, which was accordingly 
done, and no further trouble has been experienced. 


The last report of the Cape Government Railways 
shows that 2253 miles are now open, the gauge bein 
3 ft. 6in. Curves are being eased and gradients flatten 
as opportunity offers, but it is not thought advisable to 
push forward this work to any large extent until the 
increase of traffic makes it more economical to do so than 
to pay for the extra engine power required. Up to the 
present the lines have cgst about 8800/7. per mile, and the 
gross revenue is 11361. per mile, the operating expenses 
being 59 per cent., thus leaving a substantial balance to 
pay interest on capital, and for further improvements to 
pone way, on which the 45-lb. flange rails originally 
aid are being gradually replaced by 60-lb. and 70 lb. 
rails. The lines have 352 locomotives, 435 passenger 
carriages, and 5463 goods cars. The total white popula- 
tion, including that of the Orange Free State, is but 
485,000, so that there is one mile of line to every 215 
white inhabitants. 


From a report drawn up by a committee of the 
American Master Carbuilders’ Association, it appears 
that compressed air is being pretty extensively used 
for power transmission Bo in many car-shops and 
yards in the States. The Westinghouse pump, being 
used on the lines of railroad in the country, is generally 
employed in their yards to compress the air needed, 
a3 many as three of these pumps being employed in some 
cases, all discharging into one receiver. The most 
common use of the compressed air is for operating pneu- 
matic jacks and lifts, but it is also used for dusting the 
cushions of the cars, it having been found that an air jet 
does this very effectually. Thus equipped, it has been 
found that two men can clean 200 seats in an average of 
from 27 to 33 seconds per seat, whilst the common 
method of cleaning by beating and brushing takes, it is 
found, 3 to 4 minutes per seat. Another purpose for which 
compressed air has been used with great successs is for 
whitewashing buildings, &c., by placing the wash ina 
small reservoir and spraying it over the surface to be 
whitened by a jet of compressed air. 


The facts that the Admiralty applied to an Italian 
company to raise the Sultan, and to a German company 
to salve the Howe when the latter went aground in 
Ferrol Harbour, have given rise to general comment, as 
itseemed extraordinary that a country which owned such 
an enormous preponderance of the world’s tonnage should 
have to apply to oo to raise her sunken warships. 
A company is now, however, being formed, under the 
name of the British Salvage Company, which will remove 
this reproach to British enterprise. This company pro- 
poses to build four ‘‘ camels” or pontoons, each of which 
will be capable of lifting 1000 tons. The process of raising 
a ship by these camels is as follows: One or two camels 
are placed each side of the steamer to be raised, and a 
number of ropes are then gradually worked underneath 
the hull of the sunken vessel. his work is usually 
somewhat tedious, and it is necessary to send through a 
thin rope first, which serves to work through a some- 
what thicker rope, until finally the heavy lifting cable 
is -gob underneath the hull, and up to the second 
pontoon. A sufficient number of these cables are 
passed to support the weight, and the tension on each is 
adjusted by hydraulic jacks or other suitable means, 
until each carries its proper proportion of the load. 
The ship is then raised by pumping the pontoons out, 
and the camels with their load are towed into shallower 
water, where the ship is again beached and a fresh haul 
taken on the cables. In this way the ship’s deck is 
gradually raised above the water level, and then if its 
leaks are stopped it can be pumped out by the powerful 
plant with which the camels are provided. 


It appears that a lifting bridge was completed in Sep- 
tember, 1890, but it does nob compare in dimensions with 
that erected over the Chicago, which was described in our 
issues of June 15 and July6 last. The bridge in question 
has been erected over the Canal de Bourgogne, in Dijon. 
The reasons for adopting this form of bridge were to 
avoid the necessity of grades on the approaches, which 
would interfere seriously with adjoining house property, 
whilst at the same time a headway of 12.3 ft. was 
required as a maximum below the bridge. As con- 
structed, the bridge has a clear span of 32.3 ft., and in 
its lowest position the headway underneath it is 8 ft., 
which is sufficient for a large proportion of the barges 
using the canal. The structure is of steel, and is 20 ft. 
wide between parapets. By means of hydraulic gear it can 
be raised bodily a height of 4.3 ft. nder the ends of 





each main girder hydraulic jacks are permanently fixed, 





which are geared together by shafting and spurwheels 
so that they must move uniformly, The whole four are 
connected to the same accumulator. This accumulator is 
of peculiar construction, It is loaded by cast-iron 
weights, insufficient to give a pressure equal to raising 
the bridge, and hence under normal conditions the 
bridge rests in its lowest position and the accumulator 
ram in its highest. Fixed to this ram and surrounding 
the cast-iron weights, is, however, a large annular vessel 
of sheet metal which can be filled with water. When thus 
filled the total weight on the ram is sufficient to over- 
come the weight of the bridge, which accordingly rises 
to its highest point. he actual weight of water re- 
quired is found to be 14 tons, but for safety, provision 
has been made for 2.4 tons, or 537 gallons. 


Messrs. Matheson and Grant, in their half-yearly engi- 
neering trades’ report, just issued, make the following 
observations on the state of trade generally: “‘ Strikes 
and labour troubles are among the main causes which at 
present hinder and postpone the improvement in trade 
which has been so long expected. Harvest prospects are 
favourable, and in other respects also there are numerous 
signs of recovery from the dulness of the last three years, 
which has restricted almost every kind of engineering 
enterprise. The heavy trades have specially suffered, for 
while in many branches activity has never ceased, railwa 
construction, shipbuilding, and other industries whic 
demand large quantities of steel and iron have been 
unduly depressed. But it is evident that the present 
accumulation of idle capital cannot for long remain 
unemployed, and it is likely to be used in coun- 
tries and for purposes which are more under the con- 
trol of the British investor than has been the case in 

revious periods of revival. Railway enterprise in the 

nited States has in the past absorbed a large share of 
British capital without directly benefiting British engi- 
neers or manufacturers. The destruction of confidence in 
the management of such railways, and the heavy losses 
incurred by the investors in them, may, together, tend to 
divert investments to India and the colonies. In India 
alone there are ample opportunities for remunerative 
railways ; the traftic is waiting, plant and material can be 
bought cheaply, and the capital is available if proper 
facilities and permissions are granted. Even on existing 
railways expenditure on maintenance has been unduly 
restricted, and there will be much leeway to make up in 
the renewals of rolling stock and other plant, which will 
be manufactured here. In South Africa the output of 
gold is largely and steadily rising, and with such increase 
will come the need for more railways and more mining 
machinery. And every new railway will assist in opening 
out a field for extensions and further development of 
mines, 








BELGIAN LOCOMOTIVES FOR Ecypt.—The Franco-Belgian 
Company has just secured a contract for 24 tender loco- 
motives for the Egyptian Government railways. The 
ge are to be built at the company’s works at La 

rozere, 





SouTHERN RaILRoaps.—A gigantic consolidation of rail- 
road interests in the Southern States is in contemplation. 
A new company is to be formed which will comprise the 
Richmond and Danville, the East Tennessee, Virginia, 
and Georgia, and the Cincinnati Southern systems. 


THe “ Marine Review” (CLEVELAND, OxI0).—The 
Marine Review has issued a double number devoted prin- 
cipally to the twin-screw passenger steamer North-West, 

articulars of which are given on page 94 of this issue. 

he publication contains seven two-page plates, and 
36 pages of letterpress interspersed with numerous en- 
gravings, and is a capital specimen of journalistic enter- 

rise on the Lakes. The Marine Review does us the 

onour to mention our Campania edition as the ideal it 
aspires to attain to, and we must admit that it has proved 
itself an apt and capable scholar. 





New Norwicn City Encrneer.—On Tuesday Mr. A. 
E. Collins was appointed city engineer of Norwich, in 
succession to Mr. Bucham, who has resigned by reason of 
ill-health. Mr. Collins was born at Lostwithiel in 1856. 
He was articled to Mr. R. Hodge, formerly an assistant 
of Brunel, and later on borough engineer and surveyor of 
Plymouth. Mr. Collins afterwards entered the service of 
Messrs. Tangye Brothers, of Birmingham. He assisted 
in the construction of the pumping machinery used during 
the progress of the Severn Tunnel, and he was also 
similarly occupied with temporary pumping machinery 
for the Mersey Tunnel. Mr. Collins later on acted as 
assistant to Mr. Jacob, borough engineer of Salford. In 
1888 he was appointed town surveyor and water engineer 
of Weston-super-Mare, and in 1891 he became borough 
engineer and surveyor of Reading. 





Darton Water Works.—The laying of the line of 
mains with service reservoir, required to enable the 
Darton Local Board to use water obtained from the well 
aeeeng, the Penistone Local Board, is now com- 
pleted. The distance from the well to the reservoir is 
between 9 and 10 miles, and the pressure on the mains 
equals 425 ft. head. The works are now being used. The 
two contracts, for iron pipes and general work, amounted 
to 30007. 17s. 6d. and 2150/. 15s. respectively, or a total of 
51512. 12s. 6d. The actual cost of the works, after adding 
extras and making deductions, has been 2707/. 15s. 1d. 
and 22261. 13s. 6d., or a total of 49347. 8s. 7d. The works 
have, therefore, been carried out for 217/. 3s. 11d. less 
than the total contract amounts, and considerably below 
the engineer’s estimate. The engineer to the scheme is 
Mr. W. H. Radford, C.E., of Nottingham, 
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FACTORIES AND WORKSHOPS REGU- 
LATION REPORT. 


THE effect of recent legislation, and of administra- 
tive changes introduced by the present Home 
Secretary, is abundantly manifest in the report of 
the Chief Inspector of Factories and Workshops. 
The report has suddenly expanded from a thin 
volume of about 150 or 160 pages to a big volume 
of 602 pages, and from the price of about 1s. 2d. or 
1s. 6d. to 10s. Always providing that the inspec- 
tion is really needed, that it is not meddlesome, 
and that the industries required it and will bear 
it, the work performed seems to have been done 
effectively and well. The staff has been largely 
increased, and ‘‘two lady inspectors” have been 
appointed, while two others are to be, if they have 
not already been added. The Chief Inspector states 
that Royal Commissions and Trades Union Con- 
gresses have commended the work accomplished, 
and the mode of administration, while at the same 
time they have urged further reforms, Mr. Glad- 
stone and Mr. Goschen are quoted in support of 
the progressive and extending character of the 
work, and it is suggested that manufacturers must 
have been more favourable than formerly, or the 
measures introduced into Parliament could not have 
been carried. There is little doubt as to the 
accuracy of such a conclusion. Many men who 
were formerly opponents of factory legislation, now 
support it, though not always for the particular 





z| trade in which they are individually concerned, 


Nevertheless, there is a more enlightened opinion 
generally as regards inspection, which, after all, is 


2] only a mode of administration. The Acts without 


inspection would be useless. But effective inspec- 
tion, which often amounts to supervision in some 
processes, could not be carried out by the inspectors 
unless the employers were generally more or less 
favourable to their work. That this is so is shown 
by the comparatively few prosecutions under the 
Acts. 

The reports of the two lady inspectors seem to 
show that the treatment of women workers is still 
very bad in many cases, and that the worst treat- 
ment comes from female employers. But, apart 
from bad treatment, the hours are longer, and the 
pay very small. General cases are given of em- 
ployment from 9 a.m. to 7 p.M., with only one 
break for meals from 1 to 2 0’clock. That makes 
a four hours’ spell before 1 o'clock, and a five 
hours’ spell from 2 till’7. They appear also to be 
more subject to deductions, which is thought to be 
an infringement of the Truck Acts, but only one 
prosecution has been ordered. Insufficient ven- 
tilation and overcrowding are reported, but it is 
added that improvements have been effected in the 
latter case when attention was called to the sub- 
ject. As regards yentilation, it appears that the 








local authorities seldom interfere ; but they have 
done so upon representations being made to them. 
Some instances are given as to how the inspector 
is baulked in his visits by the secretion of the 
women or girl workers in the bedrooms until he 
has left the premises. Miss Abraham suggests, 
among other things, that the abstracts of the Acts 
shall be simplified and rendered less technical ; and 
Miss Paterson suggests that the workrooms be 
entirely emptied of workers during the meal-times, 
so as to be thoroughly ventilated. The difticulties 
of the overtime question are commented upon, as, 
for example, waiting for work all day and then 
getting some late at night to be brought home early 
in the morning. Those two inspectors are compli- 
mented upon their assiduous work, and, indeed, it 
appears to have been well done, and over an ex- 
tended area. Their operations extended over 
London, Bristol, Gloucester, Ipswich, Manchester, 
Liverpool, Leeds, Hull, Rothwell, Dublin, Cork, 
Belfast, and parts of Scotland. The task was, 
therefore, not an easy one, and must have been 
perfunctory in most cases. 

Mr. Lakeman specially reports upon London, and 
particularly as regards the work of the assistant 
inspectors of workshops. Nine of those assistants 
were appointed by Mr. Asquith. These visited 
10,423 workshops in the course of the year, and 
also 3825 outworkers and 2054 domestic workshops. 
At these there were employed 14,247 men, 24,952 
women, 1820 males and 8723 females under the age 
denominated as ‘‘ young persons.” Only 26 children 
were employed, an equal number of boys and girls. 
The total number of complaints made was 444, of 
which 168 were of overcrowding, 140 dirty condition 
of premises, and 63 of insanitary conditions. The 
other complaints were not so serious ; 19 required 
lime-washing, 10 better ventilation, and seven de- 
fective roofs. In 33 cases, the drains, water-closets, 
or water supply were complained of, but they 
seem not to have come under the term ‘‘insani- 
tary condition.” If we add the complaints made 
to the medical officer of health, the total would 
only be about 464 out of 10,423. This represents 
very favourable conditions as compared with what 
we were led to expect when the demand was made 
for more inspectors. Every complaint made seems 
to have been dealt with. The number of firms 
prosecuted was 71, involving 242 cases ; of these 
14 were dismissed. The total penalties inflicted 
amounted to 203/. It appears that there was some 
friction at first, but on the whole the work has 
been performed with success. Medical officers of 
health co-operate, and employers, also, to a con- 
siderable extent. The general result of the inspec- 
tion has been good. The provisions of the Public 
Health, London, Act are being put into operation, 
and better conditions prevail as to overtime, meal- 
times, overcrowding, ventilation, and general 
sanitary conditions. The condition of the Jewish 
outworkers is, however, still very bad, and the pay 
is described as being disgracefully low. The sani- 
tary conditions are also bad generally. 

The most remarkable development of factory 
inspection is under the head of dangerous trades. 
These are reported upon under no fewer than 25 
heads, including a variety of branches of lead 
manufacture, and processes in which lead is used, 
and lead substitutes. Then follow electric accu- 
mulator works, enamelling iron plates, tinning, 
iron hollow ware, various chemical works, lucifer 
match works, explosives, earthenware and china, 
quarries, flax mills, and linen factories. The re- 
ports under all those heads are so voluminous that 
no general synopsis can be given of them. But 
they go into every detail of the process or manu- 
facture in which danger to health is present, with 
the result that greater care is being taken to insure 
the safety and health of the workers, male and 
female alike. Perhaps there is no country in the 
world in which these processes are carried on to the 
extent they are in England; but certainly it is safe 
to say that in no country are the conditions of health 
better safeguarded than they arenowin this country. 
It may take some little time before all the best ap- 
pliances can be brought into full operation, but the 
work is steadily and surely going on in this direc- 
tion, and will be ere long completed. 

Closely connected with this part of the subject is 
the report on accidents and fencing of dangerous 
machinery. Onthis point the report states that a 
lamentable amount of suffering is still caused by 
unfenced machinery, in spite of all efforts to pre- 
vent it. This calls for unceasing watchfulness and 
activity on the part of inspectors, In the Walsall 
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district alone there were 252 accidents during the 
year, of which 13 were fatal. Nearly the whole of 
these were in connection with the iron and steel 
trades and cognate industries. A total of 239 
persons were injured, of whom 26 were females and 
213 males. Altogether 8186 persons were injured, 
of whom 422 were killed, while most of the others 
weie seriously injured, amputation being neces- 
sary in 1388 cases. 

Attention is called to the necessity for increased 
powers by the Secretary of State for making special 
rules. Such powers can only be conferred by statute. 
Whether Parliament is just now in a frame of 
mind to grant extended powers is questionable. 
In all cases great care is needed in granting such 
powers, as though they have to be nominally con- 
firmed by Parliament, in reality that is only a form, 
for the regulations are seldom seen except by the 
authority by whom they are drawn. Then follows 
an extended report respecting the Cotton Cloth 
Factories Act, 1889. The new schedule of the 
maximum limits of humidity of atmosphere, at 
given temperatures, is set forth in full under four 
heads, in columns of great nicety, as gazetted on 
July 25, 1893. This Act had reference to the 
health of the workers in weaving sheds, and was 
passed at the instance of employers and em- 
ployed. It is stated that excessive steaming is 
now extremely rare. The death-rate previously was 
large ; from 55 years of age and upwards the death- 
rate was higher by 97 per 1000 than in the rest of the 
borough quoted. Mr. Birtwistle’s report as to the 
particulars clause is described as satisfactory. He 
visited over 1000 weaving factories, and saw that 
the workers were supplied with the particulars as 
required by the Act, and tested their accuracy. 
Mr. Birtwistle states that the opposition to the 


provisions of the Act has died out. Now the Act] - 


works very well, and there is little difficulty in 
getting all the particulars required. Perhaps a 
good deal of this smoothness of working is due to 
the inspector appointed. He was well known to, 
and was respected by, the employers of Lancashire, 
as an able, painstaking official of the workpeople’s 
union, and they had full confidence in his honesty, 
integrity, and impartiality. 

The report is full of interesting information re- 
specting the different branches reported upon, and 
in several cases very excellent diagrams and illus- 
trations are given to make clear all the points. 
These are well designed and well executed, 
and they add greatly to the value of the report. 
For reviewing purposes, the reports are very 
voluminous, and really require an index to em- 
phasize the salient points. The one feature which 
comes out more forcibly than heretofore, is that 
the whole of the inspectors have caught the spirit, 
so to speak, of the present Home Secretary, and 
seem to be imbued with a desire to make the in- 
spection as complete and effective as possible. 
There is, so to speak, more humanity in them, 
which gives a freshness to the volume. It is at 
once an evidence of activity and of progress, the 
desire being to carry out the law and to bring about 
a closer co-operation of employers and employed so 
as to make the administration of the provisions of 
the several Acts a cheerful duty, instead of trying 
to evade the provisions, as was once the case. 





THE SHIPBUILDING TRADE. 

THE outstanding features in the shipbuilding 
trade at the present time, as reflected in the returns 
compiled by Lloyds’ Registry, are the practical col- 
lapse in the building of sailing ships, and the 
comparatively small number of orders being booked 
at present. We have, on one or two occasions dur- 
ing the past few months, indicated the decreasing 
tendency to order sailing ships, but not since steam 
gained the ascendancy has the percentage of sail- 
ing tonnage to the total been so low as at 
present. Of the 400 merchant vessels building 
throughout the kingdom, only about 30 are sailing 
vessels for the merchant service, and including 
yachts, &c., the total number of sailing craft is but 
61. Moreover, the tonnage makes but 7.3 per 
cent. of the aggregate. Three months ago the ratio 
to the total was 8.5, and at the beginning of the 
year 9.95 percent. One recognises an almost steady 
decrease in the ratio over two or three years, and 
the same condition is borne out by reference to the 
number of vessels in the initial stages of construc- 
tion, or ordered within the past month or two. 
Here the ratio of sail to the total tonnage is 6.16 
per cent., as against 8.85 per cent. three months 





ago, and 12.7 per cent. at the beginning of the year. 
The inference is obvious that with the modern 
steamer, equipped with economical engines, and 
with large cargo-carrying capacity, a 10-knot 
uniform speed is more eflicient financially than the 
fitful speed and uncertain time of tbe sailer, for 
after all the general result, so far as the shipbuilding 
industry is concerned, is determined by the freight 
offered to the tramp. 

This decrease in the number of sailing vessels, 
too, is concurrent with a general improving ten- 
dency in the industry, for not since the summer of 
1892 has the tonnage of merchant vessels building 
been so great—a fact clearly shown in our tabular 
statement below. Then the total was 60,000 tons 
greater, and at that time, too, there were almost, if 
not quite, as many warships building as at present. 
During the quarter two Japanese warships have 
been ordered,* so that the total displacement of 
warships is now 318,000 tons. This, added to the 
gross measurement of merchant vessels, gives a 
total of 1,036,000 tons, which must be regarded as a 
satisfactory result. Again, the horse-power is 
greater than it has been for many years, for two 
years ago the sail tonnage was a fifth, now it is 
but 74 per cent. In other words, the steam 
tonnage now is 665,584 tons—practically the 
same as three months ago, and quite as large as 
it was two to three years ago. With the enor- 
mous aggregate power of machinery for war- 
ships, about 370,000 indicated horse-power, the 
total units of power in all cannot be far short of 
1,000,000. So that the marine engineers as well as 
shipbuilders have nearly nine months’ work on 
hand. 





Merchant Vessels under Construction in the United 
ringdom. 
— Number Tons. Percentage 
% < of Sail. 

July, 1894 .. Pe 398 718,204 7.3 
April, 1894 .. os 414 725,208 8.5 
January, 1894 a 333 641,981 9.95 
October, 1893 es 326 616,560 18.5 
July, 1893 .. os 352 609,120 15.3 
April, 1893 .. ea 354 621,668 13.9 
January, 1893 Be 306 570,741 11.2 
October, 1892 ne 885 678,780 | 14 
July, 1892 .. os 447 778,462 19 
April, 1892 .. oe 493 843,078 23.2 
January, 1892 ne 494 793,913 25 


As we have indicated, however, there appears to 
have been a sudden check to the number of vessels 
ordered quite recently. The number of vessels 
launched during the past quarter is 197, and the 
tonnage 299,271 tons, which is rather above the 
normal; and as the tonnage of vessels in hand 
shows a decrease of 7000 tons, it is evident that the 
vessels ordered during the quarter make a total of 
292,000 tons, a fairly satisfactory result, and quite 
up to the average of the past few years. In the April 
quarter there was a much greater number ordered, 
and a result was that a very large number of 
vessels were then in the initial stages of con- 
struction, more than at any period since January, 
1889. Indeed, more than one-third of the total 
tonnage was being laid down. Now the proportion 
is less than a fourth. In other words, while the 
work on 122 vessels of 271,308 tons had to be 
started in April, all but 80 vessels of 165,933 tons 
are at present considerably advanced towards con- 

Vessels in Initial Stages of Construction. 











| 
| Percentage 
_ Number. Tons. | Percentage to Total 
of Sail. T 
‘onnage. 
July, 1894 .. 80 165,933 | 6.16 23 
April, 1894 .. 122 271,308 | 8.85 37.6 
January, 1894 103 176,621 | 12.7 28.45 
October, 1893 87 189,197 | 10 30.6 
July, 1898 .. 64 120,768 | 16 198 
April, 1893 .. 75 126,974 | 23 20.4 
January, 1893 75 154,869 | 19.2 27 
October, 1892 40 72,716 | 30 6 10.9 
July, 1892 .. 77 123,249 | 24.5 15.8 
April, 1892 .. 118 223,27 | 22.6 26.4 
January, 1892 145 299,516 | 80.7 37.7 
| 








struction. There is, therefore, no doubt that the 
work to do represented by the tonnage in hand 
now is not so great as it was three months ago, and 
it is extremely doubtful if it was not greater at the 
beginning of the year, notwithstanding the lesser 
aggregate tonnage on the books. The totals in 
this respect fluctuate considerably ; and it would be 
a mistake to base any generality upon the decrease ; 





* See ENGINEERING, vol. lvii., page 726, 





but it can scarcely be assumed that the miners’ 
strike in Scotland and the tendency to restlessness 
in labour circles is conducive to the establishment 
of that confidence necessary for the development 
of trade. 

As to the distribution of the work, the ports on 
the north-east coast seem generally to have im- 
proved their position since April, and also since 
January last, excepting the Tyne. The Clyde, on 
the other hand, has decreased 12,000 tons since 
April, although still standing considerably higher 
than for some time. Moreover, it has a larger 
share of the Government work than any other port, 
a circumstance which, we hear, has resulted in 
much heart-burning and of representations to the 
Admiralty Board. Whether or not these are 
prompted by political considerations need not be 
considered, since the Admiralty have decided to 
make some public statement on the subject. Their 
position should easily be justified, for it is recog- 
nised that the most favourable tender is, as a rule, 
the lowest. If the Board would give a list of the 
tenderers, and the amount of the tenders for each 
contract, within the past few years, the return 
would be interesting, if not entertaining, as we 
understand that in some recent cases the amount 
of the difference between the highest and lowest 
tenderers for second-class cruisers was sufficient 
for a good-sized craft itself. But probably even 
the disappointed ones would not care for the 
honour of such publicity. This, however, is 
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1893. 1893. 
| vessels; tons tons tons _—tons 
Clyde .. sie oo)  2aE 239,196 | 203,227 | 218,502 | 156,929 
Tyne .. oe re 60 131,018 139,352 113,523 80,561 
Wear .. ee - 45 | 111,725) 96,722 79,443) 69,215 
Tees .. du ie 82 | 69,125 | 44,571 | 44,€06 111,409 
Hartlepool & Whitby, 20 | 53,740 43,619, 33,425/ — 
Mersey ae ee 4 | 940 3,680! 6,005 10,675 
Barrow, &c. .. . 1s | 28,088 — 33,425 — 
Ireland “ me 14 | «(56,260 | 75,227 | 80,095 
' i | 





a digression. The Clyde, as we have said, with 
121 vessels of 239,196 tons, is favourably situated, 
especially as it has over 60,000 tons of Govern- 
ment work. The Tyne is building 60 vessels of 
131,018 tons, to which should be added a Japanese 
battleship and some torpedo-boat destroyers, which 
makes the total as large as it has been for some 
years. The Wear, too, is better off, with 45 vessels 
of 111,725 tons, than for a long time, while the 
Tees shows an improvement on recent totals, 
although far behind the aggregate of 18 months 
ago. Hartlepool maintains the total of three 
months ago, and there is a gain of 10,000 on the 
tonnage of January last. There is a serious decline 
at the Mersey ; but happily Messrs. Laird are well 
engaged on Admiralty work. Barrow’s position is 
not so satisfactory, although the merchant tonnage 
indicated in the Table above falls to be augmented 
by two cruisers and three torpedo-boat destroyers. 
In Ireland the total of April is maintained, but it 
is still less than it has been for two or three years. 








THIRD-CLASS DINING COACHES. 

ANOTHER important step in the evolution of the 
railway carriage has been taken by the Great 
Northern Railway placing on their line some new 
third-class dining carriages; and certainly the 
thanks of railway passengers are due to the officials 
of the company for the notable advance here made. 

On Thursday of last week a trial trip was run 
between Doncaster and Lincoln with a train con- 
taining two of the new coaches; and we may 
say in passing that it is to be hoped the good 
English word ‘‘ couch,” which is so suggestive 
of the origin of the railway passenger vehicle, 
will never be altogether superseded by the 
more modern name of ‘‘car,” adopted from across 
the Atlantic, and which is more suggestive of 
a jingling tramway vehicle than a well-built rail- 
way carriage. The third-class carriages referred 
to have been constructed in the Great Northern 
Railway Company’s shops at Doncaster, from the 
designs of Mr. Patrick Stirling, the locomotive 
superintendent of the line ; the work being carried 
out under the direction of Mr. F. Howlden, the head 
of the carriage department. They are 52 ft. 6 in. 
long and 9 ft. wide, whilst the canopied roof is in 
the centre 8 ft. 2 in. above the floor level. It will 
be seen, therefore, that they are of large dimensions, 
and great ingenuity has been shown in taking ad- 
vantage of the full limit of width within which the 
designer was able to work. In order to compass 
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this end the coaches are barrelled considerably ; 
that is to say, the sides, in place of being carried 
up vertically, or almost vertically, are curved. 
This feature gives quite an unusual appearance to 
the train, but is one that is certainly pleasing. In- 
deed, these new coaches are very handsome vehicles. 
They are, after the manner of the Great Northern 
stock, constructed of teak, and run on two four- 
wheeled bogies. In regard to running, Thursday 
week’s trip proved that the motion was exceedingly 
easy at a speed of 55 to 60 miles an hour, although 
the vehicles were very lightly loaded; indeed, we 
experienced no difficulty in jotting down our notes, 
by pen, with only two other persons in the coach, 
when running at the best speed. As is well known, 
it is not easy to get freedom from short quick 
motion of vibration, and at the same time avoid 
the longer swinging motion, which is hardly less 
objectionable, and it is only by studying the question 
of spring adjustment very closely that this end is 
attained. As a general rule, American railway 
carriage builders have been more successful than we 
have in this respect ; doubtless the exigencies due to 
permanent way forcing the matter more closely on 
their attention than has been the case in this 
country of expensively constructed lines. Per- 
haps, too, in the United States car-building has 
been looked on more as a separate art, and has 
received closer attention, whilst in England it may 
be that the passenger stock has been a bit over- 
shadowed by the more attractive study of the loco- 
motive. Atany rate, we have improved immensely 
in this country during the last few years, and cer- 
tainly the Great Northern officials have nothing to 
reproach themselves with, for in these carriages the 
elliptic springs are well balanced, and the running 
is, as stated, exceedingly good. 

Each carriage will seat 42 passengers. There are 
two rows of tables, with a passage-way between 
them, each table in one row affording accommoda- 
tion for four diners, whilst each table in the other 
row will take two. It will be seen, therefore, 
that three persons are seated abreast, and with a 
9-ft. carriage this gives ample width, the space 
allotted to each seat being 2 ft. lin., which should 
be enough chair and table width for the fattest and 
hungriest passenger. 

In regard to decoration and fittings the new 
carriages are equally worthy of commendation. In 
the first place, heating, lighting, and ventilation 
have been specially considered. For the former the 
Gold system has been introduced, so that passengers 
travellirig north in winter may depend ona pleasant 
temperature. In regard to lighting, the sides are 
well glazed, whilst for artificial illumination com- 
pressed oil gas is burned in steatite burners of anew 
design, which give a steady mushroom-shaped flame. 
For keeping the atmosphere wholesome, Mr. Stirling 
has adopted the torpedo ventilator, by means of 
which the vitiated air is extracted by an induced 
current, set up by the motion of the carriage. The 
decoration is in excellent taste, and is none the 
less pleasing that it is not of the gorgeous, not to 
say barbaric, nature which has been gaining footing 
in this country for railway carriage ornamentation, 
The varnished teak has been retained for the prin- 
cipals and mouldings, whilst the panelling is either 
polished sycamore or plate-glass mirrors. The con- 
trast between this simple decoration and the gor- 
geous picture panels and meretricious gilding of 
the older ‘‘ palace cars” is very pleasing ; indeed, one 
can apply the highest praise to the decoration of 
these carriages, and say it is in good taste. 

These new carriages—which are third class only 
in regard to fare—are intended for the east coast 
service between King’s Cross and Edinburgh, and 
we are not surprised to hear that since being in 
use they have been always full; although, we be- 
lieve, there are still a few eccentric people who take 
first-class tickets. 





NOTES. 
Tae Hook or Hoitanp Rovte. 

Tue Great Eastern Railway Company show their 
enterprise in the service between Harwich and the 
Continent by way of the Hook of Holland, and 
have this week had a fourth vessel launched for 
the route, and like her predecessors, the Chelms- 
ford, Berlin, and Amsterdam, she is thoroughly 
typical of the modern high-speed Channel steamer. 
All have been built by the Earle Company at Hull. 
The new vessel, the Vienna, is 302 ft. long, 36 ft. 
beam, and 16 ft. 3 in. depth of hold. Under a long 
partial awning deck amiidships—in the best part of 





the ship—are the first-class dining saloon, ladies’ 
room, state-rooms, and the accommodation for 
officers, with all the other features demanded in 
the perfectly equipped passenger vessel. Forward 
of the machinery again on the lower deck are more 
state-rooms. Indeed, 218 first-class passengers 
may be carried, while in the poop there is aceom- 
modation for 120 second-class passengers. The 
minimum of cargo is carried, but three winches 
with derricks are provided for dealing with it with 
despatch, and in ’tween-decks a large number of 
horses may te stalled. The Vienna is fitted with 
two entirely separate sets of triple-compound 
engines, designed to develop 5000 horse-power and 
give the vessel a speed of 18 knots. Steam is sup- 
plied by five large steel boilers. Fans have been 
provided in the stokehold for use in calm weather. 
One advantage of the twin-screw arrangement is 
that should one of the engines become disabled, 
the vessel will still be able to reach port with the 
aid of the remaining engine, although at a reduced 
speed. 


Tre Norra Sra-Bartic Canal. 

The lighting scheme of the North Sea-Baltic 
Canal is a very comprehensive one, and the contract 
has been placed with the Helios Lighting Company 
of Cologne. At every 800 ft. there will be placed 
incandescent lamps on both sides of the canal, on 
poles 12 ft. high, the power of the lamps being 
25 candle-power, and of these lamps there will be 
altogether 884. In addition to this there will be 
68 lamps for the lighting of the 13 ferries and the 
four bridges. The locks will each be lighted by 12 
arc lamps, of which those at the entrance will have 
a special colour. Where the canal passes through 
lakes, which happens at two places for distances of 
respectively 4000 ft. and 19,000 ft., there will be 
buoys with gas-oil lights. The electric machines 
will be located at Holtenau and Brunsbiittel, and 
the whole installation is to be ready by the spring 
of next year. At Brunsbiittel a so-called ‘‘Pegel” 
tower is in course of construction ; it will be 50 ft. 
high, and will show the level of the water in the 
Elbe, at the Brunsbiittel lock and in the canal. 
The east pier at Brunsbiittel is completed, and the 
west pier in course of construction ; the piers are 
covered with blocks of basalt from the Hiffel 
Mountains, and will have large lighthouses of 
iron. Of the two harbours at Brunsbiittel the 
inner one is almost completed ; it is 1700 ft. long 
and 570 ft. broad, and is intended for the ships of 
the Germany Navy. The other harbour is for 
merchant vessels, and is over 2300 ft. long and 
330 ft. broad. Although the works are being 
pushed ahead in all directions, so much still 
remains to be done that the canal can hardly be 
expected to be opened on May 1, 1895, as at one 
time expected, nor is it possible to foretell when it 
will be opened for shipping. 


Hicu-PressurE WarTER FOR Fire Extinction. 
The installation of works for the supply of high- 
pressure water for operating hoists, presses, &c., in 
all our large towns—London, Glasgow, Liverpool, 
Manchester, Birmingham, Hull, &c.—gives oppor- 
tunity for the augmentation of the usual methods 
of fire extinction at little cost. The high-pressure 
pipes being laid alongside the ordinary supply mains, 
there is fitted in connection with both an injector 
hydrant, through which, by the operating valves, a 
small quantity of high-pressure water passes, and 
acts both as suction and force in propelling the 
water from the ordinary main through the hose 
and nozzle, and thus a pressure equal to almost any 
emergency may be got. A jet may besent to the top 
of the highest building. At Hull, the water on one 
occasion had to be conveyed through hose a dis- 
tance of about 400 yards, and still the pressure 
was sufficient for saving a great part of most 
valuable property. In Manchester, again, it is 
estimated that the introduction of the high-pres- 
sure and hydrant system had reduced the losses by 
fire to the extent of one-seventh. By putting 
down 36 such hydrants in each square mile it 
would, therefore, be possible to concentrate eight 
to twelve hydrants on a single fire, and it should 
here be noted that as a rule the hydraulic supply 
in cities is for the most part in the business 
centres, where fires frequently break out, and are 
asa rule most destructive, so that the utilisation 
of the hydraulic supply would be an important 
element in the system of fire extinction. The 
cost of fitting a double-injector hydrant is put at 
601., and the upkeep at 2} per cent. At Hull 
the charge for water is 5s. per quarter per hy- 
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drant, 2l. for the first hour’s use, and 10s. each 
15 minutes thereafter. For each examination and 
testing 10s. is charged per hydrant. In London, 
where many such hydrants are fitted privately for 
special buildings, the minimum charge is 10s. per 
hydrant per quarter, 51. for the first three hours’ 
use, and 2/. per hour thereafter, with the 10s. charge 
for examination. 


Tux MAcuHINERY OF THE UNITED STATES 
War- VESSELS. 

In a paper lately read before the American 
Society of Naval Architects and Marine Engineers, 
Mr. George W. Melville, Engineer-in-Chief of the 
United States Navy, discusses the machinery of 
some of the latest American war-vessels. The 
difficulty of obtaining a fairly economical engine, 
both at full power and at cruising speeds, is felt as 
keenly in the United States marine as in ours. In 
Gunboat No. 7 the following plan has been adopted. 
About two-thirds of the boiler power is obtained 
from water-tube boilers, which weigh only one- 
half as much as cylindrical boilers of equal 
capacity. The engine is designed for quadruplex 
working at full power, the steam being taken 
from the water-tube boilers at 250 lb. pressure. 
The cylindrical boilers, which make up the remain- 
ing third of the whole boiler power, are connected 
by a reducing valve to the first intermediate re- 
ceiver. At reduced power the large low-pressure 
cylinders are disconnected, and the remaining 
eylinders worked as a triple-expansion engine, with 
steam pressure at 160 lb. per square inch, this 
steam being furnished by the cylindrical boilers. 
In the matter of forced draught Mr. Melville 
prefers to use a closed ashpit rather than a closed 
stokehold, where this can be conveniently done, 
which is seldom the case in a warship, where a 
thorough ventilation of the stokehold is essential 
to prevent the atmosphere becoming impure. 
In the care of the Brooklyn and Iowa, Mr. Mel- 
ville wished to get the requisite draught by using 
funnels 100 ft. high, which he claims have several 
advantages over fan draught. Within recent years 
the weights of both engine and boilers per indicated 
horse-power have been substantially reduced ; in 
the latter case by the adoption of coil boilers, and 
in the former by using higher piston-speeds, and by 
substituting steel for the wrought and cast iron 
formerly used. By still further increasing the 
speed, and possibly by using nickel steel, Mr. 
Melville thinks that the weights of the engines may 
be still further diminished in the course of the next 
few years. 


PARLIAMENT AT PoRTSMOUTH. 

On Saturday last there was held what has be- 
come one of the annual functions of the year, 
namely, the visit of members of Parliament to 
Portsmouth Dockyard. It is decidedly a good 
thing that those who vote the money for the Navy 
should see something of the spending of it, and 
there is no better place than Portsmouth for this. 
It is a question, however, whether Chatham should 
not occasionally be given an innings, and in that 
case members might embark at their own stairs, 
and go all the way by water. No doubt their 
passage by river through London would partake 
somewhat of a national character, especially if a 
few torpedo-catchers and other small craft were to 
join in the procession. The chief points of interest 
in the Dockyard last Saturday were the new line- 
of-battle ship Majestic, and the second - class 
cruiser Eclipse. The latter vessel has been built 
at a very rapid rate, having been a little over seven 
months in construction. This is a contrast indeed 
to the former methods of procedure in Her 
Majesty’s Dockyards, and it is very questionable 
whether the matter of speed in building may not 
have been overdone. Asa tour de force, no doubt 
it is valuable to have an example of this kind, in 
order that we may know what we could do if the 
need arose. But it is doubtful whether the need 
for lightning construction ever could arise. In time 
of war the Royal Dockyards would be fully em- 
ployed on repairs, and, even if it were not so, it 
would hardly be wise to concentrate all energies 
on to one vessel. Of course, it is pretty for the 
Dockyard people to be able to say they have beaten 
the record, but from the taxpayers’ point of view 
it would be far better they should just make so 
much haste in building as may be conducive to 
economy. We donotsay this has been exceeded in 
the present case, but if people once get an itch for 
breaking records, sordid details of finance are apt to 
be forgotten. After lunch in the Mould Loft—and 
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we are glad to see the time-honoured quarters were 
adhered to—members were taken afloat to be shown 
the manceuvring of the torpedo fleet. The craft 
that attracted most attention was the Yarrow tor- 
pedo-boat destroyer Hornet, which is the fastest 
vessel in the British or any other Navy. Her sister 
ship, the Havock, was also under way, as well as 
various other craft, including six first-class boats and 
two torpedo gunboats. The destroyers had little 
difficulty in ‘‘ making rings” round the boats, and 
if the evolutions are to be taken as typical of any- 
thing likely to happen in real war, the chance of the 
torpedo-boat appears a pretty slim one. However, 
it must be remembered that the torpedo-boat is a 
weapon of surprise, and it is its particular business 
not to be found out. Doubtless soon we shall 
have torpedo-boai destroyer destroyers, and so on 
ad infivitum—inversely like the small and still 
smaller fleas—until we have the 50-knot cruiser. 
On the whole, the Portsmouth Parliamentary 
Picnic of this year was decidedly a success, but we 
hope Chatham will be given a turn. Devonport 
and Pembroke are, of course, too far off, and the 
latter is not very interesting. 


THe ReEpUCTION OF ALUMINIUM. 

Mr. A. H. Bucherer contributes an interesting 
article to the Engineering and Mining Jowrnal (New 
York) on the reduction of aluminium as a scientific 
process. By extending the second law of thermo- 
dynamics to chemical reactions, it is now possible, 
he states, to predict what will happen under 
definite conditions of temperature, pressure, and 
mass, and to treat any chemical or electrolytic 
problem with the same precision and definiteness 
as an algebraic equation. This fact permits him to 
state that the production of aluminium has been 
solved as a scientific question, and if it be found 
expedient to depart at all from the present 
method, it will only be to adopt one of the prin- 
ciplesalready known. The energy theoretically re- 
quired toreduce alumina tothe metal is 3300calories, 
or about 5 horse-power hours per pound. This re- 
duction can be effected directly by means of the 
carbon in the electric furnace, but the results are 
not good. It is therefore better, by means ofa 
double reaction, to transform alumina into an anhy- 
drous halogen salt, or into the sulphide of the metal. 
The halogen salts can be reduced by the metals of the 
alkalis, but at the present priceof sodium thismethod 
cannot compete with the electrolytic processes. 
The sulphide can be reduced by tin or iron, but the 
product is impure and worthless. Coming to the 
electrolytic methods, it is quite possible to reduce 
aluminium from aqueous solutions, but the method 
is very uneconomical, energy being wasted owing 
to the high voltage required, and to the small 
output, resulting from recombination of the metal in 
the bath. The polarisation is, moreover, excessive. 
In electrolysing molten salts, it is necessary to 
make the electrolysing vessel the cathode, and as 
the carbon cylinders forming the anode have a small 
surface, the current density at the cathode is neces- 
sarily comparatively small, and many failures have 
thus arisen. When cryolite is used in the bath, 
the best results are obtained when the current 
density at the cathode is large and there is an 
excess of aluminium fluoride. One difficulty met 
with in the earlier attempts to electrolyse molten 
salts was their corrosive action on the containing 
vessels, Thus at a dark red heat molten common 
salt will pass through the walls of a cast-iron vessel 
lin. thick. This difficulty has been overcome by 
applying electric heat internally and keeping the 
electrolyte in fusion by making use of its own 
resistance to the passage of the current. In prac- 
tice it does not pay to electrolyse molten halogen 
talts, as the reduction of the oxide dissolved in a 
suitable medium is cheaper. Borax, cryolite, and 
lithia, when molten, will all dissolve alumina. 
Borax and lithia are, however, both unsuitable, as 
with the first the borax is reduced at the same time 
as the aluminium, with which it forms an alloy ; 
and with the second no success has as yet been 
attained. Cryolite, therefore, is at present used 
exclusively, the energy expended with the plant 
now in use being about five times the theoretical 
amount. Aluminium sulphide can also be reduced by 
electrolysis when molten, but as yet has not shown 
any commercial advantages over the other methods 
in use. 





More and More Go.ip.—The United States Mint 
Bureau estimates the production of gold throughout the 
world last year at 30,000,000. The corresponding pro- 
duction in 1892 was valued at 27,772,000/. 





THE TORPEDO-BOAT DESTROYER 
‘* FERRET.” 

Tue third of the large fleet of torpedo-boat destroyers 
built for the British Government has just completed 
her official trials, and like Messrs. Yarrow in the case 
of the Havock and Hornet*, the builders, Messrs. 
Laird, of Birkenhead, have to be congratulated on a 
highly successful issue. The Daring,t the first of 
Messrs. Thornycroft’s craft, will shortly go on 
official runs, and doubtless in this case also the 
onerous conditions will be fully realised. This is the 
first occasion on which Messrs. Laird have constructed 
this type of vessel, and the results are the more satis- 
factory. Of course they have had experience of high- 
speed vessels of the type of Her Majesty’s ships Rattle- 
snake, Onyx, and Renard; the Almirante Lynch and 
Almirante Condell for the Chilian Navy, and the 
Espora and Rosalio for the Argentine Navy, and in 
building of the machinery they fitted to Her Majesty’s 
ships Skipjack and Speedwell. And this experience 
has been availed of to the fullest extent in designing 
the hull and machinery. 

The Ferret is 194 ft. leng between perpendiculars, 
with 19 ft. 3 in. beam, the ratio being, therefore, about 
1 to 10, and at a draught of 5 ft. the displacement is 
220 tons. The hull is divided into 12 main compart- 
ments by water-tight bulkheads, and a water-tight 
lower deck is built forward of the machinery space, 
below which there are eight separate water-tight 
magazines and store-rooms, and a water-tight flat is 
fitted aft of the machinery space. Abaft the machinery 
40 ft. is devoted to the wardroom and cabins where 
the officers are berthed, and the crew is accommodated 
forward. The bunker capacityis 70 tons. ‘The arma- 
ment consists of one 12-pounder and three 6-pounder 

uick-firing guns, one pair of torpedo tubes on the 
p nora and one tube in the bow. She carries the new 
18-in. torpedoes. 

The engines are of Messrs, Laird’s fast-running tri- 
omen type, the cylinders being 19 in., 29 in., and 
43 in, in diameter by 18 in. stroke, and it is worthy of 
notice that all parts of the engines are accessible when 
working at full speed, as Messrs. Laird have been able 
to arrange a goo remy at the back of the machinery, 
which will no doubt be found of great advantage com- 
pared to the ordinary torpedo-boat type of engine- 
room. The two circular condensers are placed forward 
of the main engines instead of in the wings, which in- 
volves an increase in length of engine-room, but gives 
a wider platform between the engines and a good 
passage all round, as indicated. 
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When considering the design of the boat it became 
necessary to adopt the water-tube type of boiler on 
account of the saving in weight which it admits of as 
compared with the locomotive or any other type, and, 
after careful consideration, Messrs. Laird decided to 
adopt the Normand type, which have been proved in 
the numerous torpedo-boats built by Messrs. Normand 
at Havre to give excellent results, The Ferret’s per- 
formance has mons 4 justified the selection, no difficulty 
being experienced throughout the three hours’ trial in 
maintaining the steam at the intended pressure. There 
was no indication of priming either on the official or 
any of the preliminary trials, and therefore one of the 
principal difficulties of the water-tube type has been 
overcome. 


* See ENGINEERING, vol. lvii., pages 72, 295, and 394, _ 
+ Ibid., page 850. 





The official trial took place on the measured mile 
at Skelmorlie, on the Clyde, on Tuesday, the 10th 
inst., in the presence of Mr. Deadman and Mr. Pledge, 
representing the Constructor’s Department of the Ad- 
miralty, and Mr, Ellis, the engineer-in-chief, and Mr, 
Hobbs, of Devonport Dockyard. The builders were 
represented by Mr. J. M. Laird and Mr. R. R. Bevis, 
jun. The preceding Table gives the results as re- 
corded for the runs on the mile, and for the three hours’ 
continuous steaming, and the regularity of the per- 
formance throughout is specially worthy of notice. 

The three-hours’ trial was commenced at 10.15 a.m., 
the vessel having on board her full normal weight, the 
coal in bunkers being 26 tons, and the average speed 
for the whole time was found to be 27.51 knots with 
361 revolutions. After the run the usual trials as to 
manceuvring were made—the helm was put from hard 
over to hard over both ways in less than 12 seconds 
each at full speed, and the steering was proved to be 
entirely satisfactory. There was a remarkable absence 
of vibration when running at full speed, and no hitch 
of any kind occurred in the machinery. The speed for 
the six runs on the measured mile is the highest ever 
yet recorded by any vessel for Her Majesty’s Navy on 
the Admiralty official trial, and, seeing that the speed 
of the engines was only 361 revolutions per minute, there 
seems no likelihood of there being any difficulty in 
maintaining this at future times when the vessel is in 
commission. 


THE VIBRATIONS OF STEAMSHIPS. 
By Joun H. Macatrrne and H. C. Fioop. 
(Continued from page 54.) 

THE very primitive method above described was em- 
ployed by ourselves with perfect success on board 
the Anchor Line steamship Circassia on the voy- 
age from Glasgow to New York, in the latter half of 
August, 1892. Indeed, after a little experience it is 
hardly necessary to use any means for magnifying the 
amplitude of the vibrations, It becomes quite simple, 
after the ‘‘ vibration sense” is educated, to fix the 
mind onany particular period of vibration and count 
its rate, while merely standing still on the deck. 

We found, as was anticipated, that the vibrations 
present were : 

(a) One with a period the same as the period of re- 
volution of the engine. 

(b) One with half that period. 

(c) One with a fourth of that period. 

The vibrators never gave any indication of vibra- 
tions with periods intermediate to these. 

A glance at equation (1) makes the reason for this 
obvious. The term cos @ gives rise to (a), the first 
period. The terms involving cos2@ and cos 40 give 
rise to()) and (c), which we shall term the second and 
fourth periods, It could easily be shown that so long 
as the shaft revolves uniformly, no terms could present 
themselves which would contain cosines of odd mul- 
tiples of 6. Indeed, except that involving cos @, all 
the terms must contain cosines of some even multiple 
of 6. But the higher multiples have a very small 
maximum force. 

On the Circassia, under the conditions of loading on 
this voyage, the second period vibration was much the 
most prominent, as the engines were usually run. At 
about 57 revolutions the intensity of this vibration 
gained its maximum ;. and then, although the Circassia 
would quite rightly be considered a steady ship in this 
respect, its range would have had to be increased very 
slightly to cause considerable annoyance and discom- 
fort in those parts far removed from the nodes. Ata 
very slightly slower speed of engine than that which 
gave maximum intensity to the second period vibration, 
the fourth period gained its maximum. At such times 
the shaking of the ship near the after end of the saloon, 
where our seats at table were (and of course at other 

arts between the nodes), became most disagreeable. 

t would have been unbearable had it lasted throughout 
the voyage, instead of occurring very occasionally and 
for a minute or so at a time. 

There were two nodes, or rather, points of minimum 
vibration for the second period vibration. The after 
one occurred near the middle of the saloon ; its exact 
position was difficult to determine within a few feet, 
for reasons to which we shall revert farther on. The 
ship is thus seen to have been in that state of vibration 
to which Herr Schlick refers as of the I order. 

We found these nodes by attaching a vibrator, of 
proper length to respond to this period, to the top of 
a walking-stick, and holding the point against any 
part of the deck which we wished to sound for this 
particular vibration. The nodes for the fourth period 
were discovered appproximately in the same way. 
Corresponding to the first period there were no nodes, 
the ship apparently rising and falling as a whole, no 
doubt with flexure, in its attempt to keep the centre 
of gett | of the whole structure, including the mov- 
ing weights of the engine, at a constant height in 
pe of the vertical movements of these weights. This, 
of course, it would have done exactly if not interfered 
with by the variable pressures of the water which the 
vibration itself induced, 
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Let any one on shipboard on a calm day notice the 
sounds arising from the slapping of the rigging, the 
vibrating of the lighter fixtures, &c., where these are 
slow enough to count at all, and compare their rate 
with the speed of the engine. He will find that, where 
the sound occurs oftener than once per revolution, 
it is an even multiple of this rate. Although our 
elastic vibrators were not suited to show the periods 
higher than the fourth, as the thread then became too 
short, by such observations of the various sounds we 
could often get reliable indications of the presence of 
the sixth and eighth periods. This was extremely in- 
teresting as confirming theory, though in no way im- 
portant so far as the comfort of steamships is con- 
cerned. 

One more observation which we made will prove 
of interest. The engine of the Circassia is a two- 
cylinder compound with the cranks at right angles. 
Let us neglect for the moment the fore-and-aft dis- 
tance between the cylinders, so that we need only 
consider the vertical inertia stresses, not the couples. 
Let us call the moving masses for the low-pressure 
and high-pressure cylinders m, and mz, and consider 
primarily only the first period. Suppose the engine 
running in the direction which will give the lead to the 
high-pressure crank. Then if 9 is the angle by which 
the low-pressure crank has passed top stroke, the 
high-pressure crank will have reached an angle @ + 


3 from the vertical. 


Equation (1) at once gives for the total upward 
force : ‘“ 


9 = mM, cos 6 + my cos (0+ 5 ) 
wr 2 


=m, cos 0 — masing = 7 {m? + my? } 
co3 (9 + -) 
where 
my 
cos @ = J {m,2+m2?} 

(Of course if the high-pressure crank were following 
the low-pressure, instead of 6+ we would have @—®@). 

Thus the effect is the same as if the cranks (supposed 
in one plane) were replaced by a single crank of the 
same radius between the high-pressure and low-pres- 
sure, making with the low-pressure the angle 9%, and 
actuating a mass equal to 


\{ m,? + Me? i. 


The vibration caused in the ship should thus come 
to its upper limit, if there are no nodes, between the 
times of the low-pressure and high-pressure cranks 
passing the bottom centre—the bottom, not the top 
centre, as might at first sight be supposed, since the 
height of the centre of gravity of the whole structure 
has to be kept approximately constant. 

Now consider the second period, and for simplicity 
take a, in equation (1), equal to .25. 

We have 
Fo. 2540 { m, cos 2 6 + mz cos 2 (6 +3) } 


= .2540 (m,—m g) cos 2 4, 


Thus, since m, is greater than m., the force for the 
second period will be upwards when the low-pressure 
crank is at the top or bottom, and downwards when 
the high-pressure crank is in these positions. The 
ship was vibrating with two nodes, the engines being 
nearly in the centre of the ship. Now, as we have 
already seen in the case of the elastic vibrator, when 
there is no absorption of energy, if the speed of the 
engine was such that it forced the ship to vibrate 
more quickly than the natural period for two nodes— 
that is, if the engine was hurrying on the motions of 
all parts of the ship—the exciting force must always 
have been directed towards the centre of motion. 
Consequently all parts between the nodes would be 
at their upper limit when the force was at a maximum 
downwards, which occurs when the high-pressure 
crank is on top or bottom centre. If the engine was 
going so slowly that the natural motions of the ship 
were being retarded, the case would be exactly re- 
versed. 

For the fourth period, since the combined stress is 
— .0041 (m, + m,) cos 4 0, the force will be down- 
wards when either crank is on either top or bottom 
centre. Whether the various parts of the ship will be 
at the greatest or least elevation at these times will be 
settled by similar considerations to those put forward 
in the case of the second period. 

The point which we particularly wish to make clear 
just now is that at any portion of the ship the range 
for the second and fourth period will have reached its 
maximum high or low value when a crank is on the 
centre, while for the first period this value is reached 
when the crank is not on the centre, always supposing 
no absorption of energy. 

When these vibrators were _— 


up together in an 
part of the ship suited to respon 


to the first, second, 


and fourth periods respectively, this coincidence of 
the times at which the vibrators for the second and 





fourth periods reach their maximum or minimum 
heights, was most marked, as was also the non-coinci- 
dence with those of the times of maximum elevation 
of the vibrator of the first period. Indeed, it is quite 
simple, by using vibrators for the first and second 
periods, to tell, from any part of the ship at which 
they will both respond, whether the high-pressure or 
low-pressure crank is leading. As promised, we will 
revert to the points raised by this last observation 
when treating of the effect of the absorption of energy 
on the vibrations. 

Thus, in all the above particulars, except the doubt- 
ful point, to be further considered, in connection with 
the last observation, the result of observation perfectly 
coincided with what theory pointed out with respect 
to the various orders of vibration, all of which, except 
the first, have their rise in the finite length of the con- 
necting-rod. 

In an interesting conversation with Mr. Yarrow, 
one of us pointed out that the vibrations of the 
higher orders would probably be present. This 
seemed to Mr. Yarrow at once to explain the 
peculiarity of sharp crests and well-rounded hollows 
which had been noticed in the waves produced by the 
boat. Whether he referred to the waves of the vibro- 
meter tracings, or those on the water, could not be 
definitely determined on thinking over the conver- 
sation afterwards. But no doubt the same peculiarity 
would be present in both cases. 

The observations on the Circassia were made to 
verify the truth of the prediction as to the vibrations 
of higher orders. 

As is well known, a ship, or any elastic body, may 
be made to vibrate in many different ways or ‘‘ modes,” 
each having its proper natural period. When treating 
of any one kind of vibration, say the vertical trans- 
verse vibrations, these modes may be distinguished by 
the number of nodes or stationary points, appearing in 
each if the vibration is nodal. We will see further on 
that the vibrations of a ship differ essentially, though 
in most cases perhaps slightly, from nodal vibrations. 
But we shall neglect this in the meantime. If the 
ship was freed from all exciting or restraining forces, 
such as the inertia stresses of the engine and the re- 
sistance of the water, then slightly deflected to any 
form near its position of equilibrium and suddenly re- 
leased, vibrations would take place, probably in several 
modes at once, and for each mode there would be nodes 
at perfectly definite positions in the ship—positions 
difficult, no doubt, to determine, but still definite. If 
the ship was treated in the same way when afloat, the 
positions of the nodes, and the natural periods, could 
not fail to be altered; and besides that the nodes 
themselves would be a little blurred, there would be 
no point absolutely without vibration. This becomes 
clear if we remember that the law of variation of re- 
sistance from the water, induced by the vibrations, is 
different from the law of the elastic forces in the ship. 
The first could be completely expressed as a function 
of the velocity and acceleration of the change of shape 
of the ship, while the other depends almost entirely on 
the amount of flexure, We will notice, further on, 
this same blurring effect arising from other causes. 

If only one periodic force is present, the vibration of 
each point of the ship would be a simple harmonic 
motion of the same period, if we had only the elastic 
stresses to deal with. But the varying resistance of 
the water, following another law from the elastic 
stresses, will make the vibration of the ship depart 
slightly from simple harmonic motion. We do not 
aie that this difference could.ever be very sensible, 
and will refer to it no further in this paper. But if 
it did appear, it could be analysed into simple harmonic 
motions of higher periods, as has been done with the 
irregular motion oft the piston in equation (1). This 
then is a second, but probably insensible cause of 
vibrations of higher period than the first. 

Take now the actual case. The vibrations are excited 
and maintained by the rapid vertical motion of masses, 
by no means incomparable with the total mass of the 
vessel, moving through a space of, a several 
feet. It seems certain that the positi6n of the nodes 
will, in many cases, be powerfully affected. So many 
elements enter into the problem that it is difficult to 
arrive at any useful approximation to this effect. The 
only way, perhaps, of estimating it is to solve the 
elastico-hydrokinetic problem involved ; and the con- 
ditions subject to which the general differential equa- 
tion of motion would have to be solved in the actual 
case are profoundly different from those in the rela- 
tively simple problem we started with of the ship 
vibrating under the action of no exciting or retarding 
forces—relatively simple, but no mathematician has 
been found strong! enough to solve it symbolically. 
Mechanically it can be solved by a method discovered 
by Lord Kelvin, using the beautiful and simple integ- 
rating machine invented by his late brother, Dr. James 
Thomson. 

This much seems clear— 

1, The nearer the engine is to the position which 
the node would occupy if the exciting forces were ab- 
sent, the greater will be the effect of the inertia 
stresses on the shift of the node. 





2. This shift will be different in the case of a single 
exciting force, from that of an exciting couple. 

3. There will be a progressive shift of the node as 
the speed of the engine is gradually increased. 

This will be more easily appreciated after we have 
considered the relation between the time at which the 
exciting force comes to a maximum, and that at which 
each part of the ship reaches its maximum displace- 
ment. 

Whether, for a constant speed of engine, the node 
would shift sensibly, if the intensity of the exciting 
force was changed, seems more doubtful. 

It may be objected that, when harmonics are pro- 
duced on a violin string, the positions of the nodes seem 
to be wonderfully constant, in spite of variations of the 
force from the bow and the position of contact. We 
should like much to hear what a violinist has to say 
on the subject. But we should think that for the pro- 
duction of harmonics, the exciting force from the bow 
must always be minute compared with the tension of 
the string ; and also that the point of contact of the 
bow must always be well away from any of the nodes 
induced. 

As then the effect of couples in producing vibrations 
is different, and may be widely different, from that of 
the forces, it is almost necessary to treat them entirely 
apart. Such a division greatly facilitates clearness of 
thought on this most fascinating but complex subject. 
Indeed, perfect accuracy demands that we treat each 
force separately at its point of application, but that is 
perhaps an over-refinement in the present case. 

In making this division, of course the line of action 
of the force should always be taken as that of the 
resultant of the vertical forces when these reach a 
maximum; and the moment of the couple as the 
moment of the vertical forces round any point in this 
line. The expression for these forces and couples can 
easily be written down and their values determined in 
any special case. But without doing this, it at once 
becomes evident that when the resultant force reaches 
its maximum, the couple of corresponding period will 
be zero, and vice versd. 

Thus any attempt to place the engine on a node, 
either considering the forces alone or in conjunction 
with the couples, must prove as futile as chasing the 
will-o’-the-wisp, even if the position of the node could 
be determined beforehand with sufficient accuracy, 
for at the moment of their maximum intensity the 
force acts alone, and at its point of application the ship 
must yield. Whether it will yield much or little is, of 
course, a question of synchronism, the flexibii‘ty of 
the ship, the intensity of the force, the positior. «i the 
point of application of the force among ‘+ye nodes 
induced in the ship, and also the number of nodes 
present. 

If we havea couple alone, it is evident that wherever 
the engine is there must a node induced in the neigh- 
bourhood. One has only to try to imagine a rod being 
vibrated by a varying couple to feel how impossible it 
is even to think of the point of application of the couple 
as nearly central between two nodes which are induced 
by it, as at this point there is little angular yield of 
the centre line. The experiments of Herr Schlick by 
means of his models, as to the effects of forces and 
couples applied at various points of the vibrating 
board, are exceedingly interesting and instructive, 
but it will be possible to draw any general conclusion 
from them only when they have been made under 
the same large variety of conditions which occur in 
different cases in practice. It is also not uninstructive 
to try the exceedingly simple experiment of vibrating 
a long flexible wand, first by holding it between the 
finger and thumb of one hand, and applying periodic 
transverse forces at various points of its length, and 
next applying couples, as near as can be judged, when 
holding it lightly by both hands at a little distance 
apart. 

There is one point near the middle of every ship, 
exactly the middle if the ship is exactly symmetrical in 
every respect fore and aft about this central point, 
where couples applied to it can only induce a state 
of vibration with an odd number of nodes (since this 
— must itself be a node). On the other hand, the 
orces either induce no node, as in the case of the 
Circassia for the first period, or an even number of 
nodes (since for them this point cannot be a node). 
Consider for simplicity only those states of vibration 
for which there are two and three nodes; and sup- 
pose there is present only a varying force of one 
period, and also a couple of the same period. Over 
a certain range of speed of the engine the only marked 
vibrations will be those with two nodes—that is, the 
forces only will be effective. If the engine revolu- 
tions are gradually increased, this mode of vibra- 
tion will reach its maximum and die away; but 
after a sufficient increase of the revolutions, the vibra- 
tions with three nodes will oe Ane and the couples 
alone be important. For the latter mode the ship is of 
course much stiffer, but the maximum moment of the 
couples has been increasing as the square of the speed 
of the ee) so that it will depend on the particular 
case which of these will be most important in consider- 





ing the safety and comfort of the ship. We notice in 
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the report in ENGINEERING of the discussion on Herr 
Schlick’s paper, Mr. Mallock has generally found on 
warships this mode of vibration with three nodes. 
What we wish particularly to emphasise is, that it is 
by no means evident, or easy to determine beforehand 
in this case, and in many others, whether the forces or 
couples will play the most important part in causing 
vibrations, 

If we could suppose the engine gradually shifted 
from the centre of the ship, it would soon become easy 
for the couples to produce the mode of vibration with 
two nodes. We should soon reach a position where the 
forces and couples would co-operate powerfully to 
produce this kind of vibration. Then the two after 
nodes, that for the forces alone and that for the 
couples alone, would not be far distant; and the 
same would hold for the two forward nodes. This 
co-operation of the forces and couples is, perhaps, the 
principal reason why ships are more easily vibrated 
when the machinery is placed aft. Since the force 
vanishes when the couple is a maximum, they could 
not produce effects which would even approximately 
counteract one another however the machinery was 
placed in relation to any part of the ship. 

We have speken above of different pairs of nodes 
for the ‘‘ couple vibrations ” and ‘‘ force vibrations,” if 
we may coin the terms. It will be objected that there 
are never four nodes for this kind of vibration, occurring 
near one another in pairs. We reply that in the strict 
sense of the term there cease to be any nodes. That 
is, there is no part of the ship quite free from vertical 
vibrations of the same period as the forces and couples. 
Between the positions where the nodes for the couples 
and those for the forces would be, if either were acting 
alone, there is a point of minimum, but finite, vibra- 
tion. As we pass a little forward or aft of this point, 
the range of vibration does not sensibly change, but 
there is a change of the ‘‘ phase” of the vibration. 

As this is a point of some importance, we will devote 
a few lines to making it clear. — the after node 
for the forces and that for the couples were at a dis- 
tance a apart, so small that we may neglect any bending 
of the ship between them. Then, measuring from the 
node for the forces towards that for the couples, we 
may represent that partof the motion of a point whichis 
due to the forces, by xi, sin 6; where 2 is the distance 
from the node, /, proportional to the angle through 
which the centre line of the ship moves at the node, 
and @ is proportional to the time. Similarly, the motion 
of the same point due to the couple vibration will be 
(a—2) ke cos 6, since one vanishes when the other is a 
maximum. The whole motion then is xi, sin 6 + 
(a—x) ky cos 0 

= v4 x? ky? +(a—x)? ky} sin (8+), 
where 


cos = 

ad {eke + (a— a)? k,? | 

This combined motion cannot be zero, but is a 
minimum when zv=a k,2/(k,2+h,7). As we move 
slightly forward or aft from this point of minimum 
vibration, the only change is a slight change of ¢, that 
is, of the phase of the motion. Thisis a second reason 
for the blurring of the node which we referred to 
before. 

(To be continued.) 





THE BREUER-SCHUMACHER FORGING 
PRESS. 

In our issue of February 16 of this year we illus- 
trated and described a 1200-ton combined steam and 
hydraulic forging press which had been — by 
Messrs. Greenwood and Batley, Limited, of Albion 
Works, Leeds, to the Chinese Government. This 
press has now been in use for some time in forgin 
gun tubes and projectiles in one of the Imperia 
arsenals, and has given very excellent results. At the 
present time a press of a similar nature has just been 
completed, and on the occasion of a recent visit we 
paid to Leeds, we had an vy of seeing it at 
work. This press, which is capable of exerting a total 
pressure of 700 tons, has been made for use in the 
Albion Works, where it is placed in the smithery, and 
will do a large part of the work hitherto carried out 
by the steam hammer. [It is being used for forging 
crankshafts, railway carriage and wagon buffers, and 
swaging and forging various articles, and also for pro- 
ducing forged articles of any description from steel 
blooms up to 12 in. square. On the occasion of our 
visit the press was engaged in forging crankshafts and 
railway carriage buffers. The mostremarkable feature 
about this press is the quickness with which it can be 
manipulated. We witnessed a steel slab 9 in. by 44 in. 
drawn down, and in the finishing process, the press 
was made to work at a speed of over 40 strokes per 
minute. It will be remembered that, in the descrip- 
tien contained in our former issue, we made reference 
to the manner in which the change was effected from 
longer and slower strokes, necessary in the earlier parts 
of the work, to the quicker and shorter motions desirable 
in finishing. The advantages of combining these two 








qualities in one machine were very apparent in the 
work we saw on our visit. The press in question has 
certainly the merit of simplicity, and is entirely self- 
contained. In the general arrangement of the press 
there is, in place of the usual pumping engines, a 
large steam cylinder, the piston of which is pro- 
longed and acts as a ram for exerting hydraulic pres- 
sure on the forging tools, through the medium of a 
second hydraulic cylinder. There are, it will be re- 
membered, also two steam cylinders placed over the 

ress to lift the forging crosshead, by which the upper 
wort teol is carried. When it is desired to work in 
the ordinary way with heavy pressure, the admission 
and exhaust of steam in these lifting cylinders is con- 
trolled by the same lever which regulates the admission 
and the exhausting of the steam in the large driving 
cylinder, but for quick working direct and uninter- 
rupted communication is established by means of a 
separate cock between these lifting cylinders and the 
boiler. In this way there is then always the full 
boiler pressure beneath the cylinders, tending to 
keep the crosshead and upper tool at the top of 
the stroke, but the main steam cylinder, which puts 
on the forging pressure — through the hydraulic 
mechanism—is of so much greater area than the 
combined area of the two small cylinders, that 
the crosshead is pressed down with considerable 
force ; although, of course, with less force than if the 
two lifting cylinders were exhausting in the usual way; 
in fact, the main cylinder has to work against a back 
pressure equivalent to the total steam pressure exerted 
on the area of the two lifting cylinders. It will thus 
be seen that the two lifting cylinders are, in this 
method of working, always endeavouring to lift the 
crosshead, and immediately pressure is released from 
the main cylinder they can do so. At the same time 
the pressure on the work is reduced, and thus a 
very quick, though somewhat lighter, motion is ob- 
tained. As an example of the value of this feature it 
may be mentioned that a crankshaft can now be forged 
in one heat which would have formerly required three 
heats. The steel slabs 9 in. by 4 in. are cut and 
sliced round and then drawn to 24 in. in length and 
3 in. in diameter within six minutes of being placed on 
the anvil of the press. With regard to the forging of 
railway carriage buffers, the part to form the head is 
54 in. in diameter and 6 in. long, to which is attached 
the 2? in. diameter shank. The head is formed from 
the solid within two minutes from being taken out of 
the furnace to the time of leaving the forging dies. 
The heads as finished are 14 in. in diameter and § in. 
thick at the periphery, and, of course, thicker in the 
centre. 

There are many other interesting machines at these 
works, to some of which we hope to make further 
reference at a future date ; amongst them may be men- 
tioned a pneumatic forging hammer, which contains 
some new points. The very sensitive arrangement 
for regulating the force of the blow is a valuable 
feature here, and the ability to stop instantly when 
working at high speed, is also a great help to 
the operator, A nut and bolt head finishing 
machine, which we saw at work, is also interest- 
ing. There are two serrated cutters, between which 
the nut is forced to descend by pressure. The teeth of 
the cutters are set at an angle to the line of descent. 
The nut is held in a carrier which acts as a guide, two 
faces being cut ata time. In this way great accuracy 
of shape and size is obtained. The finish of the work 
is of high quality, and the machine works with con- 
siderable rapidity, the standard of production being 
over 200 hexagon-headed bolts per hour, with two boys 
as operators. 

Thesmithy is provided with anelectric travelling crane 
with longitudinal and cross traverse, and capable of 
dealing with pieces of metal 5 tons weight. The current 
for driving the crane is furnished by the central light- 
ing and power station of the works, at the pressure of 
100 volts, and electrical connection is maintained while 
the crane is travelling by trolley wheels, held in contact 
by springs, with the bare overhead mains hung in in- 
sulators from theroof. The frame and magnets of the 
motor, which is of special compact construction, are 
of cast steel. The motor is shunt-wound, and started 
by a three-way switch, with resistance fixed on the 
crane, and worked by a chain and wheel from the 
ground. The motor is of 10 horse-power, and 
runs at 800 revolutions per minute, driving the 
first motion shaft by a treble geared worm with 
a reduction of 8 to 1. The motion shaft transmits 
the moving power through reversible clutches and 
bevel gear to the three motions of the crane, and gives 
the following speeds : Raising and lowering, 8 ft. per 
minute; cross traverse, 28 ft. ; and longitudinal traverse, 
58 ft. The motor is of ample power for the crane, and 
is provided with carbon brushes specially supported, 
and runs absolutely sparkless at all loads, and the 
wear on the commutator is inappreciable. The adop- 
tion of electric motive power ior the crane is proving 
itself very handy as well as economical, the crane 
being always ready for use, independent of whether 
the works are running or standing, as the current is 
always on from a large reserve of storage cells, which 





would, if necessary, supply current for running the 
crane a whole day. 

Another feature that attracted our attention was 
the system of cutting bevel wheel gear pursued in these 
works. In place of milling between the teeth, as is 
often done, the work is carried out by means of a 
single-pointed shaping cutter. There is a former or 
copy on a larger scale, which gives the contour of the 
tooth. The machine has a shaping machine action, 
the motion of the cutter being always towards the 
vanishing point. In this way teeth of mathematically 
correct curves are produced. 

A good deal of electrical driving is done in these 
works, the motors made by the firm being largely 
used in many positions. For instance, the pneu- 
matic hammer, to which reference has been made, 
was driven in this way, whilst the joiners’ shop, 
the screwing department, the fitting-shop, and other 
places are driven by electricity, as well as a 
number of machine tools. The experience of Messrs. 
Greenwood and Batley is that electric power trans- 
mission is gaining in favour, and they have now 
on order a large number of motors for this 
purpose. Amongst the most interesting of these 
motors were some of small size, calculated for domestic 
work or shopkeepers’ purposes. These are extremely 
neat and well-made. machines, being turned out in 
large quantities by special plant, all parts being inter- 
changeable on the modern system. The smallest of 
these motors are rated at § horse-power, and are now 
being made in large quantities. It has been found 
by experience that to run a motor of the smallest kind 
generally takes no more current than is required for a 
single incandescent lamp, under ordinary conditions of 
many small businesses, such as hairdressers, grocers, 
meat-chopping, &c. Naturally } horse-power requires 
more current in a given interval of continuous work 
than a single lamp, but there are in most small busi- 
nesses few occasions where power is continuously 
required, 





ROYAL ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpiTor or ENGINEERING. 

Sir,—The accompanying article from the Pioncer of 
June 9 on the subject of the difference between Royal and 
Civil Engineers may be of interest to your readers in con- 
nection with the letters which you have been publishing 
lately. It represents, I have reason to believe, the fair 
state of the case, so far as concerns the employment in 
_ Indian Public Works Department of engineers of both 
classes. 

The following is the present proportion of the classes, 
very nearly, in the engineer grades : 


Royal Engineers ose wae sae oi 60 
Staff corps and other military survivals... 10 
Civil engineers recruited in Europe sar | Be 
a a Europeans from India ... 191 

me 5 natives of India ... i 66 
Total ... ae see ats 686 


The Royal Engineers, who form less than one-eleventh 
of the whole, are now making strong efforts to again 
monopolise the chief administrative posts as well as the 
managerships of railways, and this activity on their part 
is strongly resented by the civil engineers, y whom by far 
the most important share of the great public works and 
railways of the country have been carried out. 

Yours faithfully, 
A “STANLEY” ENGINEER. 

[The article sent by our correspondent is too long for 
reproduction in full, but we give the following extracts, 
which show its drift.—Ep. E.] 


**R, E. versus C. E.—The letters on the subject of the 
relative merits of military and civil engineers which have 
for some weeks past been appearing in the columns of some 
of the English technical and other journals, are not very 
edifying. The subject, however, is one which is very 
much better understood in India than in England, because 
in this country the two classes of engineers have been 
working shoulder to shoulder now for several decades, 
each class yee | in command of or subordinate to 
the other, as dictated by the chances of promotion in a 
service in which, theoretically at least, both stand upon 
the samefooting. The fact isthat there are good men and 

bargains in both branches of the service, and it may 
be safely asserted that in years gone past the proportion 
of good men to bad bargains was greater in the military 
than in the civil side of the service, though these con- 
ditions undoubtedly no longer exist. While the 
large reductions of 1879-80 got rid of a number of hard 
bargains from amongst the civil engineers of the Public 
Works Department, the same class of men in the Royal 
Engineer side of the service were left untouched alto- 
gether, or in a few cases given a year or two of com- 
wagceid leave, until the agony should have been overpast. 
n this way it came about that conditions were reversed, 
and that in recent years the —— of hard bargains 
amongst the military engineers has, perhaps, been greater 
than that amongst their civil professional brethren in the 
Indian public service.” 

The Pioneer (Allabad) then goes on to show that in 
social status and professional education the two classes of 
engineers are about on an equality, with this distinction, 
however, that the one devotes its attention more to mili- 

than to civil engineering. It notes that the social 
status of the civil engineer has been somewhat impaired by 
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recruiting in India, both of English and native engineers. 
It then continues : 

** It is between the older men of the two classes, and 
more particularly between those of both classes whu have 
been, are now, and in future will be responsible for the 
administration of a great Civil Works Department, that 
the main differences of opinion, as to what things are and 
what things are not suitable qualifications for advance- 
ment, are to be met with. Inthe opinion of the average 
Royal Engineer officers it is anathema maranatha that a 
major should be commanded, even on purely civil duties, 
by a captain, or a colonel by a major. The average civil 
engineer contends, on the other hand, that length of ser- 
vice or military rank has no more to do with the question 
of who is best qualified to come to the front, than has the 
length of a man’s nose or the girth of his belt. . . 
During the last four or five years, that is, since the civil 
engineers have had a chance of guiding the fortunes of 
the Department, selection, especially from the executive 
to the administrative grades, has been the rule instead of 
the exception. . . The constant tendency, on the 
other hand, of the system of almost undiluted seniority, 
so long favoured by the Royal Engineer administrators, 
in whose hands for many years was the management of 
the Department, is that, age being the sole qualification, 
the service shall be pervaded with rottenness at the top 
by reason of the number of indifferent men who climb 
by force of longevity into high places, and with rottenness 
at the bottom by reason of the hopelessness certain to fall 
upon the best of the junior men who see no opportunity 
for getting to the front, and no object in working at a 
higher pressure and to a better standard than the average. 
. . . There are several blots even now upon the Royal 
Engineer escutcheon, and they ought to see to the wiping 
of them out. One of these is the tendency of their officers 
to find their way to the higher appointmerts without 
having taken a fair share of the hard knocks and chances 
of practical outdoor work. Through the easy doorways 
of the consulting engineers’ branch, or of the Revenue 
Department of State Railways, or the Secretariat, Royal 
Engineer officers are now in no inconsiderable numbers 
finding their sure and certain way up to the higher ad- 
ministrative appointments, seated in comfortable office 
chairs, in some cases in the same office chair since the very 
commencement of their service : engineers only in name, 
it will yet fall to the lot of these men to command men 
of large practical engineering experience, and this is not 
as it should be. Let the Royal Engineer officers see to 
it. . . All that is wanted now is a steady, honour- 
able, and unbiassed continuity of the policy of the selection 
of the best men for civil duties, and discouragement of 
the practice, now only too rife amongst Royal Engineer 
officers, of trying to creep up to the top without under- 
going the usual and necessary routine of outdoor practical 
experience in what is essentially an outdoor and practical 
profession.” 





To Tue Epitor or ENGINEERING. 

S1r,—Now that your lengthy and remarkably clever 
correspondence on “ Military Engineers and Civil Ap- 
pointments” is drawing to a close, I write to tender you 
my best and most hearty thanks for the support you have 

iven us. The disclosure has had effect already, for Mr. 
anbury and other M.P.’s, during the debates on the 
Army Estimates, got up and attacked the Royal En- 
gineers, and the Secretary of State for War could only 
ive lame and evasive replies. This was reported in the 
issue of the Standard for the 7th inst. It would be really 
worth your while to write a leader on it. 

The Royal Engineers were fools not to think that the 
inevitable exposure would surely take place, but till lately 
no one has been energetic enough to raise a cry. They 
are so ignorant of how things are managed in outside civil 
engineers’ and architects’ offices that they imagine that 
civil engineers do nothing but ‘‘ boss,” whe the drudgery 
is done by assistants; they think it infra dig. to draw. 
I have constantly known Engineer officers who reported 
to their chief officer that they could not prepare certain 
plans because they had no draughtsmen. 

Colonel Moore, R.E., stated that if the Royal En- 
gineers would not quickly reform, they would fall; other 
officers have expressed the same opinion. If a reform 
should occur, you will have the satisfaction of knowing 
that it was mainly through your instrumentality it took 
place. Such a change is needed—not for the benefit of 
the Royal Engineers themselves, not for the benefit of 
the Royal Engineer Civil Staff, not for the benefit of civil 
engineers or architects, but for the good of the State. 

Again thanking you most heartily for your support, 
and wishing your journal all success, 

Believe me, yours sincerely, 
ASSISTANT Surveyor, R.E. 

July 14, 1894, 





PROPOSED LIGHT RAILWAYS FOR 
ENGLAND. 
To THE EpiTor or ENGINEERING. 

S1r,—The article in ‘‘ Notes,” in ENGINEERING of this 
date, enumerating the instances in which narrow-gauge 
railways have met with approval on the Continent, sug- 
gests that the committee, appointed with Mr. Storey as 
chairman, should very carefully consider the disad vantages 
which would occur if a break of gauge should be adopted 
for the proposed light railways for England. Our rail- 
way system, as regards the highways of traffic, is excellent, 
but totally inefficient in bye-way facilities, which could 
be made valuable feeders for main line traffic, provided 
the standard gauge was adhered to. 

TI have had considerable experience in Ireland as to the 
expenses of transhipment of goods when a break of gauge 
occurs, and am aware that an allowance of as much as 
20 miles cf the rates charged his to be made to the com- 





pany undertaking the work ; this, in addition to the time 
which must be lost in forwarding such goods, should be 
sufficient argument to assure the retaining of the 4 ft. 84 in. 
gauge. ; 

In the agricultural districts of England the highways 
are usually wide enough to admit of a light railway run- 
ning at the side of the road, which should be constructed 
on the same system as some of the lines made under the 
Tramways and Public Companies (Ireland) Act, 1883, 
the rails being of the ordinary T-pattern, and, where run- 
ning through villages or crossing roads, fitted with timber 
or steel cheek rails. This would allow ordinary railway 
wagons to run over the light lines, and would only neces- 
sitate a change of engines. 

Turning to the benefits to be derived by the agri- 
culturist, I have not seen the question of cheap manure 
mentioned in any of the numerous suggestions under the 
heading of ‘‘ agricultural depression.” 

The yield of crops, owing to the poverty of the land, is 
comparatively small, and by increasing its fertility crops 
could be nearly doubled. Experience shows that the 
ordinary method of manuring by sheep and stall-fed 
cattle is not sufficient to meet requirements. Why not 
make arrangements to carry town’s manure in quantities? 
It would be an easy way for large towns to overcome 
an ever-pressing difficulty by providing a cheap means of 
disposing of their refuse, and would greatly benefit the 
country at large, and might also induce landlords to 
abandon the old-fashioned rules of rotation of crops, and 
allow tenants to grow and sell in the best markets the 
crops they find most profitable. 

Yours truly, 
Gro. Conarty. 

Oldbury-road, West Smethwick, July 13, 1894. 





INDIAN RAILWAY CONTRACTS. 
To THE EpiToR oF ENGINEERING. 

Sir, —The account of the episode between Sir A. Hick- 
man, M.P., and the India Office has been read out here 
with the most profound astonishment. He charged the 
India Office with wishing, or intending, to order certain 
material abroad because it could be obtained 25 per cent. 
cheaper than in England, and the India Office actually 
defended themselves from this imputation as from acrime, 
instead of replying that Sir A. Hickman had overlooked 
the fact that they were not British funds in question ; that 
in the adjustment of accounts England does nothing for 
India, but rather drives a hard bargain, and that simple 
honesty demanded the purchase of the material in the 
best market. They might also have pointed out that 
Parliament takes the greatest interest in the welfare 
of the poor Indian when it is a case of making factory 
laws for his protection, and that certainly such a bene- 
volent interest would not approve of the purchase in the 
dearest market, especially in the present critical state of 
Indian finances. I forget just how it was shown that the 
exclusion of cotton goods from the tariff was to the advan- 
tage of the poor Indian. 

Have the English people any conscience, and are they 
content to be accused of the vilest hypocrisy in pretending 
to govern India for the good of the people and in not 
having anything to do with their financial arrangements, 
while a representative of any British trade interest can 
have these arrangements upset to suit his book as a matter 
of course? Be at least honest and say, §‘‘ Yes; we just 
govern India for what we can get out of it, and the 
interests of any tinker in England must stand before those 
of the people of Endia.” 

AN INDIAN ENGINEER. 





THE POHLE AIR LIFT PUMP. 
To THE EDITOR OF ENGINEERING. 

S1r,—I notice in your last issue you give a description 
of the Pohlé air lift pump. I have lately been reading 
an old Lyng giving a description of a similar pump 
patented by Henry Adcock in 1845 or 1846, which was 
tested at Wightwick’s Colliery, Tipton, Staffs, in 
September, 1846, giving, according to the testimony of 
several engineers, very good results. 

Yours truly, 
; M.I.M.E. 

Handsworth, Birmingham, July 14, 1894. 

[The patent referred to by our correspondent is, we 
find, No. 7648 for the year 1838, and is dated May 22, 
1838. Perhaps some of our readers may be able to give 
some further information as to the use of Mr. Adcock’s 
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invention.—Eb. E. 





CAPITAL AND LABOUR. 
To THE EpiToR oF ENGINEERING. 

Sir,— “J. M.” has replied to my request, and his 
panacea is ‘‘thrift.” I shall not enter far into this sub- 
ject, as I believe it has little real connection with the 
subject under discussion. Still, as “J. M.” and very 
many others look to it as a mee and he has a right to 
my views on his suggestion which I called forth, I will 
convey my opinions in a few remarks which may be 
worth thinking over. 

When society is as perfect as human intelligence can 
make it, it will not be the large amount of thrift, but the 
limited—in fact, exceedingly small—amount that will be 
a matter of surprise. At the present time thrift is 
nothing more or less than a salve for the diseases pro- 
duced by capitalism and landlordism, and, of course, the 
greater the troubles the more salve we are told to use. 

‘J. M.” has had a course of 40 pd thrift, and appears 
to me very like a man who has had 40 years of medicine, 
viz,, even if the treatment has been successful, 40 years 
good health would have been preferable. I own I have 





to follow exactly the same course as ‘‘ J. M.,” because, as 





I have to cave in to landlordism and capitalism, or starve, 
I am obliged to doctor the evils they produce in me with 
large and continual doses of their only antidote, ‘‘ thrift,” 
pe I know all the time under any decent system a 
small pill at intervals would suffice. ankind at heart 
has a | setters antipathy for thrift, and this fact alone 
is sufficient to raise doubt and inquiry as to whether 
thrift is everything that is desirable. Men will work 
hard and continuously, almost slave, and yet really like 
work. The same men can only be induced by great pres- 
sure to practise a little thrift. Many fail ertirely, and 
those who succeed, if they spoke their minds, hate it. 
The fact is, it is instinctive in mankind that work is good 
and right for them, and it is equally instinctive that 
thrift is bad and wrong. Education schools many to take 
this medicine philosophically, and babit makes it second 
nature, until at last, like “‘J. M.,” they would have us 
believe they really like it, although in his admission there 
is a tinge of a moan. Your readers will understand it 
will not do to abandon thrift so long as society 
suffers from its present afflictions, any more than a 
rson still an invalid should throw away his medicine 
ttle. As soon, however, as society removes or recovers 
from its afflictions, men will be astonished at the small 
amount of thrift that will suffice and the small number of 
contingencies it should legitimately cover. If this is 
admitted, it only shows we are going from bad to worse, 
farther and wider from perfection, when “J. M.’s”” remedy 
of more medicine is the only alternative. I am for pre- 
vention ; “J. M.” is for cure. I do not deny the efficacy 
of his medicine, but simply say, if the evils were removed 
the medicine would not be required. The thrift of to-day 
amounts to millions more than 40 years ago, yet its effect 
is inappreciable, and the unemployed problem remairs 
not even partially solved. Can “J. M.” tells us the sum 
total of thrift that will solveit? The fact is the enormous 
amount of thrift of to-day just counteracts the ravages of 
capitalism and landlordism, and barely that, as we are 
told to use more. This sort of thing cannot goon for always. 
If you will excuse a paradox, in order to live we shall 
have to give up the luxuries of eating and drinking and 
the idleness of sleeping. Ido not practise thought read- 
ing, butif ‘‘ J. M.” will take us into his contidence I will 
make a safe guess that during his long experience he has 
often wondered whether certain of his actions were to be 
accounted for by thrift or by parsimony. He cannot, 
I feel sure, divide the two. Thrift is the twin brother of 
miserliness, and both are direct opponents of generosity. 
Both these extremes cannot be virtues, so which is ? 
“ J. M.” has been familar with thrift for 40 years, but 
I may remind him that clever men have often demon- 
strated that things we are most familiar with we fre- 
quently know least about. If there is anything in my 
remarks new to him, it is by no means too late to use his 
thinking cap, and if his views undergo any alteration I 
hope he will record it. 
Yours truly, 
July 17, 1894. F. G. W. 





To THE EpitorR oF ENGINEERING. 

Srz,—I cannot reply to the somewhat unparliamentary 
language of your correspondent ‘‘J. M.” in any better 
manner than by referring him to the well-merited reproof 
given him by Mr. D. Macdonald;in your issue of the 6th inst. 
I really do not see what he wants me to answer. I cannot 
go into purely local questions about ground rent in Glas- 
gow, as I know nothing about that city, but I am perfectly 
willing to believe that land is much cheaper in Scotland 
than in England. I am sorry my term “ public works ” 
should be misunderstood, but I used it in perfectly good 
faith, and have hitherto always been under the impression 
that factories were strictly private works, and I must say 
I should like to refer to some better authority than a 
Scotch newspaper before I 72 this fe, gee 

Your correspondent “F. G, W.” d with the sub- 
ject of capital and labour in a very able manner, but en- 
tirely on the lines of Mr. Henry George. I have studied 
this author very carefully, and admire his system of 
political economy, but Ido not think that his proposal 
of confiscating rents is either necessary or desirable. 
Mr. Henry George’s own country furnishes a striking 
example. There were about four million negroes to be 
liberated. The price of an able-bodied negro was about 
1501. ; some cost more, others less ; but taking an average 
it would be safe to say they could be bought free for 
about 600,000,0007. The Northern States would not follow 
the example of England and pay the slaveowners for 
their slaves, which they certainly bad acquired lawfully, 
however much we may abhor the laws that allowed them 
to doso. The consequence was a civil war that cost the 
States more than three times the value of the slaves, 
besides thousands of human lives and an enormous loss 
in property and trade. In the case of land the matter is 
much more favourable for the public, because it represents 
actual value. To redeem it on similar terms, as it is now 
actually done under Lord Ashbourne’s Acts would not 
result in a loss, but in an immediate and very considerable 
profit to the public. 

On the only condition that there should be no speculat- 
ing in future values, but that only actual values should be 
paid for, the amount required to redeem 200,000,000/. rent 
at 20 years’ purchase would be 4,000,000,0002. To pay 
interest of 2? per cent., and to repay this sum in 35 years 
would, according to the usual rules for amortisation, re- 
quire 179,228,000/. per year, and there would, therefore, 
be an immediate surplus of about 20,000,000/. As land 
increases in value this amount would no doubt increase 
year by year, and after 35 years, when every landowner 
would have been paid cash in full, the whole amount of 
rent would go to defray public expenditure. 

All the advantages which are claimed by Mr. H. George 
for his single tax can in this manner be secured in a per- 
fectly just and legitimate manner. The most essential 
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thing—namely, perfect security for all improvements, 
and the unhindered use of all het, would be secured at 
once, and I feel sure that there would be no serious oppo- 
sition of landowners to such a settlement. 

Yours truly, 


East Dulwich, July 17, 1894. 


A. HANSSEN, 





BALANCING OF LOCOMOTIVES. 
To THE EpiToR OF ENGINEERING. 

Srr,—On my return to England I only yesterday found 
time to read ENGINEERING of July 6, and, with your kind 
permission, will answer some of the pointsin ‘J. D. T.’s” 
letter herewith. 

1. Misuse of Terms ‘‘ Dead Point” and ‘* Mid-Stroke.” 
—Will ‘‘J. D, T.” kindly say in what manner I reverse 
the usual signification of these expressions ? 

In my letter of June 16, published in your issue of 
June 29, I said: ‘‘At the dead points the mass of the 
counterweight is in excess of that required to balance the 
revolving parts alone... ”—the leverage of the crank 
with respect to the reciprocating parts, telen then equal 
to zero. And further: ‘‘ At mid-stroke the counter- 
weights are in defect...” the reciprocating parts then 
acting at the full radius of the crank. 

This, I take it, is self-evident, and I fail to see how I 
employ the terms in question in other than their usual 
sense. 

2. Considerationof the Fore-and-Aft-Motion.—“J.D.T.,” 
I think, reverses matters when he says, ‘‘The changes 
in the vis viva of the moving parts are effected by this 
external force... .” Surely, is not this ‘‘ alternating 
force which comes into play at the wheel tread ” the con- 
sequence and not the cause of the variations in momentum, 
otherwise accelerations and retardations, of the moving 
parts ? 

If we imagine the axles to be spun round, the engine 
remaining stationary (say by being suspended), the whole 
mass wil sapere, entre autres, longitudinal oscilla- 
tions, called the fore-and-aft motion. he frequency of 
the forces causing such oscillations increases with the 
speed, and unless their period is an exact multiple of the 
period of oscillation of the whole engine, such successive 
oscillations will overlap and interfere with each other. 
At every recurrence of the disturbing forces, the oscilla- 
tion determined thereby will partially neutralise the pre- 
ceding one, and be itself partially counteracted by the 
next. Thus, in a word, and with the above reservation, 
the higher the speed the less able is the engine to follow 
the fore-and-aft motion; or, putting it otherwise, this 
motion gets drowned at high speeds. 

3. Limit of Speed due to Slip caused by Action of Re- 
ciprocating Parts.—I venture to suggest that a simpler 
explanation than that given by your exteemed correspon- 
dent will satisfactorily account for such slip. Slip takes 
place whenever the tractive force, at any given moment, 
exceeds the adhesion. Adhesion depends, ceteris paribus, 
upon the weight on wheels, and it has been shown that 
the excess centrifugal force of the counterweights, at 
certain parts of the stroke, tends to lift the wheels from 
the rails, or to press them down with increased force, as 
the case may be. 

It, therefore, follows that there is a certain speed, 
variable with each different engine, and with the value 
of the coefficient A, at which the driving wheels will be 
lifted bodily from the rails at one moment, to descend 
with increased violence the next. This is, of course, the 
extreme case, but the instance of the old Crampton 
engines nevertheless proves it to be a practical one. In 
these engines it was sought to entirely neutralise the 
sinuous motion, and the coefficient A was taken equal to 
1, t.¢., the whole weight of reciprecating parts was 
balanced in the counterweights, The result was as above 
stated, and the weights had to be reduced. 

4. Partially Balancing Reciprocating Parts in Coupled 
Wheels.—“* J. D. T.” asks, why not, seeing that an excess 
of counterweight—at certain points of the stroke—is 
**not object to” in the drivers. Iam afraid the 
**non-objection” is very much of the nature of Hobson's 
choice, and that such excess must be put up with asa 
aeeeny evil, if the reciprocating parts are to be balanced 
at all. 

And I venture to say that these parts should not be 
partially balanced in the coupled wheels, for the following 
reasons ; , 

First, because it throws an unnecessary strain upon the 
coupling-rods and pins. 

Second, because it quite gratuitously aggravates the 
tendency to pitching and rolling motion. 

Third, because if you go to the trouble of putting in 
counterweights at all, it is surely worth doing properly, 
instead of following the example of the doctor who was 
engaged to mend a dog’s broken leg. which he did, but 
broke two others in so doing, and t..en sent in a bill for 
mending three broken legs. 

Add to which that ‘‘ J. D. T.” makes out no case why 
the counterweights should be equally divided between 
driving and coupled wheels. 

And, further, if you once admit the principle of balanc- 
ing in one set of wheels the moving parts belonging to 
others, why not put the counterweights, which properly 
belong to the coupled wheels, in the drivers, the more so 
as these weights are light and cause less disturbance than 
those due to the reciprocating parts ? 

5. Construction of Driving Gear.— Whilst I quite agree 
with “J.D, T.” that “ patriotic sentiment and appre- 
ciation of prettiness” in engine building must give way 
to more solid considerations, I still see no necessity for 
bad na or needless unsightliness. In my humble 
opinion the “ cheap and nasty” system is the very worst 


to work on in locomotive building, and the engine with 





rationally designed driving gear and counterweights, 
even if a little dearer to buy, will soon show her supe- 
riority, and prove cheaper in the end than the track- 
tearer loaded with the ponderous cast-iron pistons and 
enormous reciprocating parts (and therefore counter- 
weights) to which I have previously referred. 

The kind of work the Midland or North-Eastern, for 
instance, put on their engines, and their general get-up, 
would very likely be condemned as reckless extravagance 
by some, but it is instructive to compare such an engine 
with one, say, of the Wurtemberg State Railway, after 
20 years of service each. The British locomotive is a 
harmonious whole, pleasing to the eye as she is efficient 
in service, and I still maintain that of two otherwise 
equally efficient engines, the ‘‘ beauty ” will be the best 
groomed, and therefore prove the better in the long run. 

I am, yours faithfully, 


NovoyE VREMYA, 
London, July 17. 





THE HOLYHEAD AND KINGSTOWN 
SERVICE. 


To THE EpitoR oF ENGINEERING. 

Sir,—The times of transit in above service, as stated 
in ENGINEERING to-day, viz., 4 hours 7 minutes and 
4 hours 2 minutes, include time necessary for embarking 
and landing mails; and as the latter often amount to 700 
bags, besides scores of parcel-post baskets, this is very 
considerable. The time allowed for actual sea passage, 
i.e., Holyhead Breakwater to Kingstown Pier, viz., 
3 hours 30 minutes, is seldom exceeded, even by the old 
boats. In May I crossed in the Leinster in 3 hours 
21 minutes—northerly gale and heavy sea; this day 
week—strong head ne adverse tide and some sea—in 
the Connaught in 3 hours 19 minutes = 17 knots; and 
the Ireland is some 20 minutes faster. A speed of 
20 knots, including time taken in handling mails and 
luggage, is thus a ‘big order.” But on the lan 
service a great acceleration is possible. The Irish mail 
trains are the slowest of any long-distance trains on the 
North-Western line, although they do not carry third- 
class passengers, and express fares are exacted—the 
only instance of such north of the Thames. Indeed, 
more than one third-class train (at ordinary fares) is 
faster than the Irish mail between Euston and Chester. 

July 14, 1894. AN As 





THE PROBLEM OF FLIGHT. 
To THE EDITOR OF ENGINEERING. 

Srr,—Respecting the article which appeared under the 
above heading in your issue of July 13 last, I would just 
like to point out that Professor Langley’s very ingenious 
theory of wind pulsations, and which we know does play 
a very important part in the problem of sailing, is wea’ 
in the case of the bird supposed to be progressing in the 
same direction as the wind. Moreover, his theory does 
not explain spiral soaring, nor why some species of birds 
are sailers, and others of — size can glide, but cannot 
soar. We now know that the pulsations of the wind and 
its general movements are far more complicated than 
even he supposed. From experiments made by Mr, A. 
F. Zahn during January, 1893, in a level locality between 
two clear meadows of 100 acres each, with a wind vane 
recording the vertical as well as the horizontal currents 
of the air, it would a r that the wind, blowing over 
even an open plain, follows a very wavy and irregular 
path indeed, varying as much as 20 deg. or 30 deg. on 
either side of the reference line, and that the alterations 
are not decidedly synchronous. The variations of the 
vertical component decrease, however, with the altitude. 
Measurements made by Mr. S. P. Ferguson, of Blue Hill 
Observatory, at Readville, Mass., indicate that the wind 
(at a fairly high altitude from the ground) plays upwards 
and downwards with very frequent alterations, but that 
(at an altitude on an open plain) the wind’s horizontal 
component is much greater than its vertical one. With 
regard to the vertical component, as to whether the up- 
ward or downward pulsation is the greatest, much depends 
on the nature of the surrounding locality, birds always 
choosing, whenever possible, that locality where the up- 
ward pulsations are a maximum, and the downward ones 
@ minimum, and never passing through the latter if iv can 
beavoided. On thatside of a mountain or cliff which faces 
the direction of the wind, a powerful — trend is found, 
continuing, according to the size and steepness of the hill, 
to a considerable distance above its summit. On the lee- 
ward side a downward current is found; its intensity 
is, however, often feeble. Again, the velocity of the wind 
increases with the altitude, the mean velocities of the 
wind, as measured by the anemometer on the top of the 
Eiffel Tower (altitude 994 ft.), being about three times 
greater than those recorded at the Weather Bureau, dis- 
tant about a quarter of a mile (altitude 66 ft). From 
observations made at Blue Hill Observatory, it appears 
that at about 5 miles high the velocities of the clouds are 
about three times as fast in summer and six times as fast 
in winter as compared with currents close to the earth’s 
surface ; and that the mean velocity of the highest clouds 
is 100 miles an hour, the maximum 230 miles an hour. It 
would thus appear that the upper currents are much more 
rapid over America than over Europe, which possibly 
explains the greater velocity of storms in America, 
Aeronauts in England have, however, been known to 
travel from 50 to 70 miles an hour when a comparative 
calm reigned at the surface of the earth. These facts 
serve to explain, I think, the lofty soaring or sailing of 
certain birds in (to us) perfectly calm weather. For a 
bird to soar the wind must vary either (1) in velocity, 
(2) in direction, (3) or must have an upward trend. Now 
the wind does not only one but all of these three things, 
and the gyrating sailing bird, feeling (unconsciously, as it 





hee a pulse of the wind in a similar manner to that in 
which the expert cyclist maintains his equilibrium, makes 
all these in turn, or it may be simultaneously, servitors 
of his flight. Professor Langley’s “— is given in full 
in the Philosophical Magazine of May last. 
I am, Sir, yours truly, 
V. E. Jounson, M.A. 
Magdalen College, Cambridge. 





WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE Epitor oF ENGINEERING. 
Srr,—Setting aside the question of the accuracy or 
otherwise of Mr. Howden’s personal remarks concerning 
myself, which are rather irrelevant to the discussion, the 
uncontested and incontestable fact remains that boilers 
of under 8000 indicated horse-power worked on Mr. 
Howden’s system, and built to rd of Trade require- 
ments for 160 1b. pressure, weigh inclusively over 546 tons, 
and not 361 tons as estimated in Mr. Howden’s paper. 
This is the point I wished to bring out. 
I am, Sir, yours faithfully, 
C. Humpnrey GILBERT. 
24, Weltje-road, Ravenscourt Park, W., 
July 17, 1894. 





THE STEAM PIPE EXPLOSION ON THE 
GERMAN IRONCLAD “BRANDENBURG.” 
To THE Epiror oF ENGINEERING. 

Srr,—Your correspondent ‘‘R.N.,” whose letter of 
inquiry appears on page 860 of your issue of June 29 last, 
is not alone in his desire for information respecting the 
cause of the explosion which recently took place on board 
the German warship Brandenburg. On this side of the 
Channel information has also been wanted, but so much 
reticence has been displayed by the authorities, that 
German engineers generally are as much in the dark about 


d | the matter as those in England. 


Under these circumstances, and in view of the disastrous 
results of the explosion, I have been at some pains to get 
a clue to the jealously guarded mystery, and the facts I 
give below will, I believe, be found to be in the main 
correct, although some details may be wanting. 

The sketch inclosed will give an idea of the arrangement 
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which led to this accident. B is a copper steam pipe about 
10 in. in diameter bolted at its lower end to the cast-iron 
flange of a shut-off valve or some other part of the engine, 
while the upper end entered a stuffing-box. When steam 
was got up, the bottom joint began, I understand, to leak 
on thesidea—as it ought to havedone, seeing that the steam 
pressure exerted on the area of the pipe was acting at G 
with a leverage of some 6 ft. or 8ft. Then I am told 
that some one drove in a thin wedge at a! to try and stop 
the leak (!), with the result that the cast-iron flange parted 
from its body at b, and there being nothing to hold the 

ipe B in place, it was simply blown out of the stuffing- 
i, providing a free escape for the steam, with the conse- 
quences we all know. 

It is certainly difficult to understand how such an 
arrangement as I have described came to be carried out. 
Perhaps the publication of this letter may lead to further 
information being me. | 

ours truly. 


An ENGLISH ENGINEER IN GERMANY. 
Berlin, July 10, 1894. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RalIL- 
way.—Although the proprietors have not taken up the 
new extension stock at all freely, a semi-official intimation 
has been made that there will be no delay or difficulty in 
proceeding with the extension to London. The Man- 
chester, Sheffield, and Lincolnshire system has been one 
of the costliest established in Great Britain, the outlay on 
capital account having averaged 99,5921. per mile. This 
heavy capital outlay and the absence of any terminus in 
pest have hitherto rendered it a matter of extreme 
difficulty to provide a regular dividend upon the com- 

y’s ordinary stock. The extension to London is 
co , however, to produce a great change in the fortunes 
of the undertaking. 
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GEAR-CUTTING MACHINE. 
CONSTRUCTED BY MESSRS. LISTER AND CO., ENGINEERS, KEIGHLEY. 


WE illustrate above a gear-cutting machine which 
has been constructed by Mesars. Lister and Co., of 
Keighley, for cutting the teeth of spur, bevel, and 
worm wheels. The maximum size of wheel for which 
the machine is intended is 30 in. in diameter by 7 in. 
wide on the rim. The machine has a lathe bed sup- 
ported by a foot at one end, and with an open pedestal 
fitted with shelves for tools at the other. A bracket 
projects beyond this pedestal, and serves to support 
the cutter frame. This frame is pivoted on the 
bracket, and can be secured at any angle to the bed by 
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A CURIOUS GROWTH. 

A.mosT every one has seen the so-called lead or 
silver trees, which form a beautiful and interesting 
experiment in chemistry, but the accidental formation 
of such trees is somewhat unusual. In our engrav- 
ing, however, we illustrate a lead tree formed on 
H.M.S. Rodney last November, for particulars of 
which we are indebted to Mr. J. J. King-Salter, 
Assistant Constructor. It appears that along the after 


| bridge two electric light leads are fixed, as indicated 
|in the engraving. The insulation of these conductors 


bolts working in circular T-slots. This device is in- | had given way, and thus an “earth” was established. 














tended to be used in cutting bevel wheels. The tool 
slides are in turn pivoted on the vertical frame already 
mentioned, so that the cutter can be turned to cut at 
any desired angle to the horizontal, as required in the 
case of wormwheels. The slide, which carries the 
cutter, is fitted with automatic feed and a throw-off 
gear, which stops the feed at the end of a cut. The 
cutter arbor runs in a very long bearing, and is arranged 
so that the cutters can be adjusted to the centre of the 
work without requiring the use of a vertical slide, 
which would decrease the rigidity of the tool. It 
is driven by a spurwheel keyed at its top, but if 
a high speed is required, as in cutting wood or 
in driving an emery sharpening wheel, this spur- 
wheel can be replaced by a rope pulley, and driven 
direct from the countershaft. The worm dividing 
wheel is 30 in. in diameter, and is arranged so that it 
can be thrown out of gear with its worm. A pulley is 
fitted on its spindle, by which it can, when outof gear, 
be driven at a high speed if it is desired to true up a 
wooden wheel before commencing to cut the teeth. 
The worm runs the whole length of the bed. The 


dividing is effected by means of the change wheels 
shown to the left of the machine, and can be made 
automatic if required, 








Some sea-water spray had been thrown up over 
the leads repeatedly during a — of days, and, 
thus assisted, the current managed to find its way 
through the white-lead paint which covers the boards 
of the bridge. This paint, decomposed, produced the 
curious growth of lead shown in our illustration. The 
length of the tree is about 21 in, Along the branches 
the paint is completely decomposed, but elsewhere it 
is only slightly affected. Apparently the lead car- 
bonate of the paint has been reduced to metallic lead 
by electrolytic action. Some difficulty was found in 
taking the photograph from which our engraving was 
cco. 4 as the camera had to be turned lens down- 
wards and focussed with the operator in a prone 
position. 








NORMAND’S FEED-WATER HEATER. 

WE illustrate on this page a type of feed heater 
which has been adopted by M. A. Normand on the 
fast torpedo-boats, of which he has supplied so many 
to the French and other Governments. The former 
Government pay particular attention to the question 
of fuel economy, as in addition to the full-speed trials, 
the radius of action of a boat is tested by ascertaining 


by direct experiment the amount of coal required 
to run the boat 1800 nautical miles at a speed of 
10 knots. Any device which reduces the coal con- 
sumption is of special importance on these low-speed 
trials, but even at high speeds M. Normand finds that 
there is a net gain, the small additional weight of the 
feed heater being fully compensated for by the in- 
creased efficiency of the machinery. The new 30-knot 
boat, which he is now building to the order of the 
French Government, will, therefore, be provided with 
these heaters. In its essential features the heater 
consists of a cylindrical vertical vessel fitted with tube- 
plates at each end. The tubes are straight, and the 
water to be heated is passed through them, whilst steam 
taken from the low-pressure valve casing surrounds 
them. As this steam condenses it is drawn off by an 
automatic trap, which has been proved to work well 
even under such trying conditions as those obtain- 





ing in torpedo -boats. The heater is placed be- 
tween the feed pumps and the boiler, so that the 
pumps have to pass comparatively cold water only. 
As originally constructed, the tubes used were ordinary 
plain tubes, and with them the differerence between 
the temperature of the water after passing through 
the heater and the steam supplying the heat was 
20 deg. Fahr. at low speeds, and 63 deg. Fahr. at high. 
By putting baffle plates in the tubes, whilst still re- 





} od ich Consumption of Coal perl 
oe ay end Knot in Pounds. 





the Consump- | Ratio of 
— tion is Re- an Aer __| Consump- 
duced in Knots} | tion. 
per Hour. Without With Feed 
Feed Heater, Heater. 
No. | Ib. Ib. 
149 10 15.20 | 12.03 1.26 
152 10 | 17.00 | 12.90 1.31 
164 15 | 35.90 | 31.80 1,13 
153 15 85.20 27.00 1.30 
Mean ratio .. | 1.25 








taining the straight form on account of its mechanical 
advantages, M. Normand has succeeded in reducing 
this temperature difference to 4 deg. Fahr. at low 
speed, and 15 deg. Fahr. at high, and has supplied the 





eed at a temperature of 240deg. Fahr. This has resulted 
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in a marked economy of fuel, as is shown in the 
preceding Table, in which are recorded the results 
obtained in trials made, independently of M. Normand, 
by officers of the French Navy. 

The practice of taking steam from the valve casings 
of triple-expansion engines has been repeatedly 
proved to be economical in practice, though it savours 
rather of ‘frobbing Peter to pay Paul.” It has, how- 
ever, to be remembered that nearly the whole of the 
heat remaining in the steam when it is passed into 
the heater, is utilised, whilst by far the larger pro- 
portion of the heat of the steam passing through the 
low-pressure cylinder is thrown overboard in the 
circulating water. 

Mr, Leslie S. Robinson, A.M.I.C.E., of 28, Victoria- 
street, London, S.W., is M. Normand’s English agent. 





INDUSTRIAL NOTES. 

Tue “ great industrial war in the United States” 
has collapsed. After inflicting untold misery, after a 
conflict in which many lives have been lost, much 
valuable property destroyed, and all industry brought 
to a standstill, the mandate has gone forth that the 
strike isatanend. The one thing in connection with 
the whole of this disastrous affair which is unmistak- 
ably obvious, is that in organisation, in a clear per- 
ception of facts, and principles, and gona issues, 
the labour leaders of America fall below the labour 
leaders of England, even those who have had the least 
experience, the new men from four to five years 
old in labour movements. We have had some hasty 
and disastrous movements, but, on the whole, there 
has been a commendable absence of violence, even 
in instances where violence was advocated, and 
in no instance was there a widespread conspiracy to 
_ destroy property or injure persons. Even the in- 
quiry at Sheffield only disclosed the fact that some 
three or four men were really implicated in outrages, 
and a similar number in Manchester among the 
brickmakers, and one or two in Nottinghani. In the 
recent American labour war the spirit of revenge was 
rampant in large areas, extending over many States of 
the Union; wrecking trains, firing buildings, and 
blowing up mines hardly evoked remonstrance, in so 
far as the leaders were concerned—at least, their con- 
demnations have not been reported. The one disastrous 
element in American labour disputes is the one man 
element--the dictatorship reposed in an individual 
backed by a small directorate. But in this instance 
the power of the leaders was circumscribed, for their 
commands were only of limited avail. They either did 
not know of the provisions of the Federal law by 
which the President acted, or, knowing them, they wil- 
fully disregarded them. In either case they acted with 
precipitation, and brought down upon the heads of 
their followers the penalties of disobedience—death, 
in many instances, arrests in others ; and then came, 
almost suddenly, a total collapse. 

The effects of the recent strikes, and collisions with 
the authorities, will not pass away quickly. A new 
element has been introduced, which will develop and 
extend. Labour disputes on a large scale will come 
more and more under Federal law. he consequences, 
industrial, social, and political, will be greater and 
more far-reaching than many suppose. Martial law in 
the United States is almost unknown; hitherto it has 
only been remembered in connection with the Civil 
War, which threatened the very existence of the Union, 
In this country it is becoming a thing of the past ; in 
America it is just beginning to be exercised. The men 
who were the cause of its development will have reason 
to rue the day when it was provoked. And, after all, 
what was it all about? Simply because the Pullman 
Car Company and their employs had a dispute over a 
reduction in wages. The mere fact that a purely local 
dispute has led to such disastrous consequences shows 
that there is some real danger lurking below the 
surface, and that it is necessary to probe the thing to 
the bottom. It appears that the President has con- 
sented to an inquiry. This is well. The more com- 
plete the investigation, the better. In this respect the 
United States are usually more thorough than we are. 
Their reports are marvels of completeness, which we 
might well copy. Their labour bureaux have supplied 
Europe with facts, figures, and conclusions. But even 
the investigations seem not to have touched the under- 
lying currents of industrial life. Europe has been 
misled to some extent as regards the real life of 
labour organisations in the United States. They are 
on the surface. They are spasmodic in action. ‘They 
seem not to be governed by any permanent principles. 
It is essential for the peace of America that the founda- 
tions upon which the labour federations, the Knights 
of Labour, and the labour unions are built, and the prin- 
ciples by which they are regulated, should be known. 
Publicity will help to cure the evils in connection with 
their management, and to place them upon a footing of 
peaceful security for the future. 





The general statistics of employment, as issued by 
the Labour Department of the 


ard of Trade, show 








that not only was there no material change for the 
better during the month, but that the tendency on the 
whole was rather downward than otherwise. The two 
great disturbing causes have been the strike on the 
north-east coast of the ironmoulders and pattern- 
makers, and the coal strike in Scotland, the latter bein 
accentuated at one time by the attitude of the Nationa 
Federation in connection with the Conciliation Board. 
In the 52 unions which reported, having an aggregate 
of 367,223 members, the total unemployed was 23,175, 
or 6.31 per cent. of the whole. The percentage is only 
slightly above that of the previous month, but the dis- 
appointing fact is that the curve line in the chart turns 
the wrong way at the busiest portion of the year. 
The returns from 1000 collieries show that 248,062 were 
employed, more or less, on an average 4.76 days per 
week, but this does not imply that they were all at 
work the full number of days, as stated, but only that 
the 1000 collieries were working this time. The iron- 
stone miners were working 5.94, or nearly six full days 
wd week. In the iron and steel industries there has 

een a slight falling off in the average employment. 
In the engineering trades generally the number of 
unemployed has risen from 8.3 per cent. to 9 per cent., 
while employment in the shipbuilding trades stands at 
13,2 per cent., as against 13.3 last month. The per- 
centages in both those extensive and important indus- 
tries are very large for the time of year. In the build- 
ing trades there is a slight increase of unemployed, 
3.5 per cent., as against 3.3 per cent. last month. The 
furnishing and wood-working trades have increased 
their unemployed from 3.3 per cent. to 4.4 per cent., 
and the printing trades from 6 to 6.4 per cent. In the 
textile trades things are not so rosy as they were, and 
in the clothing and boot and shoe trades there is less 
activity. The seamen shipped have fallen off, but 
dock and riverside labour has improved. In the 
agricultural districts the labourers are generally busy, 
but in some districts the work is irregular. The total 
number of strikes was less, only 85 having been noted, 
as compared with 118 last month, but the number of 
persons involved shows an increase. Of the total dis- 
putes 67 were connected with the building, textile, 
and mining industries, seven with the iron, steel, and 
metal trades, and one only with eg On the 
whole, the review is unfavourable, for the best months 
of the year are passing away, while the bad season 
looms in the near distance. 





The blastfurnacemen of Durham and Cleveland have 
voted for an eight-hours day by a very large majority. 
Some 2600 voted for giving in notices, while there 
were only 12] in opposition. Perhaps no class of men 
have greater need of a short day than these opera- 
tives, working under great heat, and often under 
bad conditions. It is to be hoped that a peaceful 
arrangement will be effected, so as to avert a strike. 
The terrible struggle of a year or two ago reduced 
their numbers and nearly broke up their organisation, 
but the men have a real claim to consideration. 





The changes in wages during last month show a 
large preponderance of increase as against reductions 
in wages. In no fewer than 53 instances, embracing 
nearly as many branches of trade, there were advances, 
the building trades heading the list in 30 places. In 
19 places there were reductions, mostly in the mining, 
textile, and seagoing branches. The reductions, ex- 
clusive of the miners, affected very few men, while the 
advances affected a large number. There was a reduc- 
tion of working hours in 25 places, affecting some 
27,000 men. On the whole, the progress has been on 
the side of labour all along the line. Considering the 
state of trade, the upheavals in America, the disturbed 
state on the Continent in many cases, and the decline 
of general exports, the progress of the British working 
classes — favourably with that of any other 
country in the world. 





The condition of trade generally, in the engineering 
districts of the kingdom, is not by any means so good 
as it was untielgenel it would be at this season of the 
year, usually the very best period even in times of de- 
“severe he Amalgamated Society of Engineers 

ave to report a large increase of members on donation 
benefit ; and there is an unusually large number on 
travel for this society. The total number of members 
is now 74,624, of whom 10,686 are on the three chief 
benefits, namely, on donation, 6583; on sick benefit, 
1700; on superannuation allowance, 2403. The total 
cost to the society was 4416/. 7s., equal to 1s. 5}d. 
per member per week. The payment from the con- 
tingent fund is but small, only 215/. 5s. 6d., though 
there appear to be disputes more or less trifling in 
connection with some 38 branches. The state of trade 
generally, and the fact of an increase on donation of 
614 as compared with last month, leads to the conclu- 
sion that the outlook for the remainder of the year is 
very gloomy, and causes fear as to any real revival in 
the near future. But much of the discouraging 
feature in the present aspect of the engineering trade 
as a whole, is due to the fact of the protracted strike 
of ironfounders and patternmakers on the north-east 


coast, which has affected the entire engineering in- 
dustries on the Tyne, the Tees, and the Wear. The 
disquietude in the coal trade has also affected the engi- 
neering industries, and also the prolonged spell of 
bad trade in America and Australia. The present con- 
dition of affairs is causing some anxiety to the execu- 
tive council, for the long-continued depression, the 
enormous outlay, and the gloomy prospects, are tell- 
ing upon the funds, and they do not see their way 
clear to increase the contributions. The levy for 
benevolent purposes of 6d. per member was carried 
by an overwhelming majority, for only 85 voted 
against it. The dispute at the Whitehead Torpedo 
Works is referred to, but this in reality is more or less 
between the two societies, the Amalgamated Society 
of Engineers and the Scientific Instrument Makers, 
but the dispute is rather costly to all concerned. The 
a a from Canada and America ‘‘ show that trade 
is bad enough, with no indications of a revival.” In 
* Australia trade continues bad, there being an in- 
crease of members on donation.” The contingent fund 
is overdrawn, and efforts are being made to improve 
its position by alevy. Altogether the outlook, both 
at home and abroad, is not encouraging, though some 
of its worst aspects are due totemporary causes which 
may at any moment disappear. 





The monthly report of the Ironfounders’ Society is 
able to state that ‘‘ trade is no worse; indeed, if any- 
thing, it is a little better.” The returns of the state 
of trade show that there are on donation benefit 1348, 
as against 1434 last month, a decrease of 86. There 
is also a decrease of 10 on strike, and of 25 on the sick 
list. But there is an increase of 32 on travelling relief, 
&c., and of eight on superannuation. The total on the 
funds was 3582, as against 3663 last: month, a total 
decrease of 81. The total number of members is 
15,171; a year ago the total was 15,076, showing only 
a very slight increase during a whole year. But if we 
look at the financial position there is a great difference. 
At present the funds in hand amount to 23,277/. 3s. 2d.; 
at the same period last year they were 40,039/. 5s. 
The decrease in the two corresponding months was 
7221. 14s. 4d. in 1893, and 2722/. 3s. 6d. in 1894, On 
examining in detail the reports as to the state of trade 
in all the districts where the society has branches, 
they show that things generally have improved. In 
55 places, were 6132 members, trade was from 
good to slack; last month this condition of things 
applied only to 47 places, with 5739 members. Taking 
the returns for the places where trade was from very 
dull to very bad, there were 67 places, employing 9039 
members, as compared with 75 places, employing 9371. 
The improvement is not great, but it is spread over a 
number of places, Perhaps the reason why it is not 
better is the long dispute on the north-east coast, 
where mainly the whole of the 977 on strike are being 
supported. That dispute shows no sign of settlement. 
There was a conference of the employers and the re- 
presentatives of the men, but it ended without any 
agreement. The employers offered that the men 
should be taken back on the old terms, and that a 
board of conciliation be formed ; but the men rejected 
the proposal by 1336 to 10. The employers declare 
that trade is worse, rather than better, and they further 
stated that, if anything, instead of an advance there 
should be a reduction. Without offering any opinion 
on the merits of the dispute, it is safe to say that the 
effects are most disastrous to all concerned. Trade 
cannot improve until the matter is settled ; and if it 
is now worse thanit was at the commencement of the 
strike, that is due mainly to the strike itself. The 
output on the Wear, where mainly the dispute 
occurred, had increased in the first six months of this 
year from 21 vessels, of 49,594 tons, in 1893, to 39 
vessels, of 87,798 tons, in 1894, showing a very sub- 
stantial increment. 





The report of the Ironmoulders of Scotland for July 
regards the position of the trade as fairly good com- 
— with other trades. Reviewing the work of the 

rst half of the present year, it shows that while the 
total income has been 12,241/. 5s., the expenditure has 
been 13,043/. 10s. 9d., the loss to capital account only 
8027. 5s. 10d. decrease. But the rate of decrease 
ended some time since, so that the balance is gaining 
on the right side. The total balance in hand is now 
27,3211. 13s. 4d. The claims for the first six months 
of this year have been—out of work, 2518/.; funerals, 
688/.; superannuation, 1228/.; total for benefits, 
44341. 7s, 2d., exclusive of strike pay and all other 
outlay. The number of idle members was 809, of 
whom 491 were on the funds. There were also 262 
on superannuation, out of a total of 6366 members. 





During the past: week great efforts have been made 
to pave the way for passing a measure dealing with 
arbitration and conciliation in the case of labour 
disputes. In the first place, Mr. Bryce, the President 
of the Board of Trade, called together the labour 
members and a few others, in order to see what could 
be done to facilitate the passing of a satisfactory 








measure, It was explained that it would be impossible 
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unless the Bill of the London Chamber of Commerce 
was taken with the Government Bill, and both referred 
to the same Committee. Mr. Bryce fully concurred 
with this suggestion; but one member, Mr. Austin, 
one of the Labour Commissioners, was not quite so 
satisfied, and he opposed the Bill. This attitude, 
however, was evidently the result of a misconception, 
which Mr. Bryce and others tried hard to remove, 
The idea is that the Bill provides for compulsory 
arbitration, or reference to conciliation. On the con- 
trary, it simply supports voluntary reference, but when 
once both parties agree to apply the Act, it enforces 
the decision or award—which is a very different thing. 

On a later day Mr. Bryce received a very strong 
deputation at the Board of Trade on the subject, Lord 
Onslow, who has charge of a similar Bill to that of Sir 
John Lubbock, Lord Brassey, and a numerous array 
of members of the House of Commons, representing 
both sides of the House, being present. The details of 
the Bill were explained by several speakers, all of 
them urging that something should be done to carry a 
measure this year. The working men leaders were 
especially anxious for time to be given to discuss and 
carry a@ measure. One step in advance is doubtless 
insured. Mr. Bryce has thoroughly mastered the two 
Bills. He is not so impressed with the notion that the 
two are absolutely opposed to each other, as his pre- 
decessor at the Board of Trade was. But there is still 
more difference of opinion as to the compulsory pro- 
duction of books and accounts, of the subpcena of wit- 
nesses, and of penalties for non-fulfilment of the 
award. But all these depend upon the voluntary sub- 
mission of the parties to the dispute. There is no 
compulsion. They may prefer conciliation and arbi- 
tration without those powers of enforcement. But 
with all the striving, the interviews, the deputations, 
and the lobbying, it does not appear that a measure 
will pass, for anyone can stop progress by a mere nod 
of the head, or by the expression, ‘‘ I object.” So the 
question is hung up, unless an agreement can be made 
by all parties to allow both Bills to be read a second 
time, and be referred to the same Committee. 





The condition of affairs in the coalmining industry 
is not very satisfactory, looked at from any point of 
view. It appears that the compromise suggested, and 
partially acquiesced in by both parties, involves a 10 
per cent. reduction ; yet the federation has denounced 
any reduction all throughout, and those who agreed to 
it, as a matter of policy in some districts. It is not 
surprising, therefore, that there are incipient signs of 
a revolt. The strikes now on hand are for the restitu- 
tion of reductions previously accepted ; nevertheless, 
if the Conciliation Board agree to a reduction, the 
reductions accepted will be more or less confirmed. 
The first place to show signs of revolt is in the dis- 
trict of Barnsley, where practically the headquarters 
of the federation are situate. Moreover, in Scotland 
the federation is giving financial support to the men 
on strike, while practically paving the way for a 
general reduction. The policy is tangled, and there 
seems to be no guiding principle init. Perhaps out 
of this muddle some order will be evolved by the action 
of the Board of Conciliation, with Lord Shand at its 
head. The Scotch strike seems to have affected some 
80,000 men, the bread-winners to some 400,000 per- 
sons, the strike pay to whom was, in some districts, 
8s. per man, in others only 3s. 8d. The unmarried 
men get 6s, to 3s. each. The attempt to federate 
the Durham and Northumberland men in the National 
Federation has, so far, proved abortive. The conference 
at Newcastle broke up in confusion, the meeting stand- 
ing adjourned for a month. There seem to have been 
hopeless differences as to the policy to be pursued, and 
the discussions degenerated into personal squabbles 
of no edifying kind. But while all those differences 
are being fought out, there are some 80,000 men on 
strike, notices are threatened in other districts, and 
differences are arising as to future policy, which after 
all may lead to a dispute of large dimensions, all 
the more disastrous because of its being unauthorised 
by the responsible leaders. The best hopes are now 
fixed upon the Conciliation Board, as the only means 
of extricating the mining industry from degenerating 
into hopeless confusion. If the compromise can be 
accepted, the men will have time to reconsider their 
whole policy, and evolve order out of chaos. The 
federation has been able to postpone a reduction up 
to the present ; a fruitless strike might still further 
postpone it for a few weeks, but only at a great cost 
and much misery, Any such step would be suicidal 
to all concerned. 





Gas at Rio DE JANEIRO.—The quantity of gas sold at 
Rio de Janeiro in the first half of this year was 8,395,000 
cubic metres, as compared with 8,602,000 cubic metres in 
the corresponding period of 1893. A reduction of 207,000 
cubic metres occurred Capea in the company’s sales 
in the first half of this year. Considering the political 


vicissitudes to which Rio de Janeiro has been exposed of 
late, it is surprising, however, that the falling off was 
not much more considerable, 








CARBURETTED WATER GAS. 
A First Season’s Experience of Carburetted Water Gas.* 


By J. Sretrox, of Belfast. 


I BELIEVE it is an open secret that the gas works which 
I have the honour to control, may fairly be allowed to 
compete for first place in the matter of congestion, 
with a very rosy chance of being awarded first prize ! The 
enterprising citizens of Belfast have been so dazzled by 
“the light of the future” that they have been unable to 
realise the requirements of the present; so that for 
several years past every retort in the place has been in 
action for five or six weeks at midwinter, for seven days 
each week, and twenty-four hours each day. As the 
result of strenuous exertion on the part of my official 
staff, the plentiful use of cannel, and the mercy of 
Providence—I will not attempt to say in what propor- 
tions these factors should be credited—we have for so far 
managed to keep the city alight. The anxiety thrown 
upon all <a officers has, however, been ve 
great; and 
to the future. 

Three years ago I was permitted to commence the 
erection of a new retort-house on the only remaining bit 
of unoccupied ground—a corner which had been originally 
laid off for extension of purifying plant. I was anxious 
to make the most of this extension, as it seemed to be 
the last chance of increased gas production on the 
existing site. Accordingly, in preparing the plans, I 
arranged to carry the retort-house as far as the boundary- 
line of the ground would permit; and to build an 
annexe to this of barely half the width of the larger 
building. It was in my mind in this ‘“‘extension house,” 
the inside measurements of which are 60 ft. by 31 ft., to 
make an installation of inclined retorts; and the dimen- 
sions of the building were in accordance with the views 
of the promoters of that system atthe time. Later on 
there seemed to be a difficulty in getting retorts fixed in so 
narrow a house; and, while the subject was under consi- 
deration, I had the good fortune to make the acquaintance 
of Mr. A. G. Glasgow, who had recently arrived in this 
country with a view to the introduction of the Lowe system 
of making carburetted water gas, which is so extensively 
used in the United States. I need hardly say that, 
among various schemes I had thought of for increasing 
our production of gas, this system had not been over- 
looked. The reports which were available did not seem 
to warrant very sanguine anticipations of favourable 
working results, as compared with those obtainable with 
coal gas. The one advantage, however, seeming to rest 
with the newer method—viz., the large make of gas 
possible on a small floor-space, was of primary impor- 
tance in my case. I had hoped for a yield of about 
250,000 cubic feet per diem from the small bench of 
“‘slopers;” and when Mr. Glasgow offered me a guarantee 
to produce 1,500,000 cubic feet per day on the space 
which this bench was to have occupied, and when I 
considered that, in. producing this large volume of gas, 
not only would no coke be produced, but a quantity of 
that made in the adjoining retort-house utilised, the 
temptation was irresistible. I at once enlisted the 
sympathy of my chairman, Mr. C. C. Connor, whose 
intimate knowledge on the subject of producer and 
water gas generally was most helpful; and the result 
was that in October, 1892, I was authorised to accept 
the offer of Messrs. Humphreys and Glasgow for the 
erection of the plant. The guarantee given us by the 
firm was that each of the two sets forming the installa- 
tion should produce 750,000 cubic feet per 24 hours, of 
24-candle gas, with a consumption per 1000 feet of not 
more than 45 lb. of coke (including boiler fuel) and four 
gallons of the oil known as Russian “Solar Distillate.” 

During the early summer of 1893, I began to feel 
uneasy as to the completion of the plant in time for use 
during the ensuing winter ; and when September came, 
and not a single plate or rivet was on the ground, I 
gave up all hope. Mr. Glasgow, however, with charac- 
teristic determination, would not admit defeat. From 
about the middle of September, the material was sent in 
and erected rapidly, and in such a manner as to entitle 
Messrs. Piggott and Co., the contractors, to the most 
unbounded credit. By the second week in December, 
one set of the apparatus was practically completed ; 
but the operating floor was unfinished, and I decided 
to endeavour to pull through the season without 
attempting to call the new plant into requisition. 
This determination was, however destined to be upset. 
When the heaviest week of the year came to be faced, 
it found us with a full week’s supply of the worst 
material which the prolonged coal strike had compelled 
us to purchase; and, though our gasholders were full on 
Monday afternoon, b ednesday night iy 4 were 
almost empty. On the Thursday morning I had an 
interview with Mr. Glasgow, the result cf which was 
that the completed set was lighted up at about 11.30a.m., 
and by 5 o’clock we made our first run of the new gas. 
Unfortunately, owing to the discovery of a very serious 
leak in one of the pipes in the exhauster-house, we 
were unable to start the machinery, and after filling the 
small relief gasholder, which stores about 75,000 cubic 
feet, we were reluctantly compelled to cease work for the 
night. Next morning (Friday) we started about 10 a.m., 
and worked continuously until 5 p.m. the following 
(Saturday) afternoon. During these 31 hours we made 
1,100,000 feet of about 25-candle gas. As I drove home, 
taking the circuit of the business streets on my way— 
noting the brilliant lighting of the shops, and reflectin 
that but for the timely aid of the new plant there woul 
have been a condition of semi-darkness—I breathed my 
first benediction on the little stranger, My very earliest 


have had the most gloomy forebodings as 
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practical experience of water gas was thus the substitu- 
tion of “A Happy Christmas” for one which had 
threatened to be dolorous in the extreme. 

So much has been said and written about carburetted 
water gas that it may seem unnecessary to illustrate or 
describe the apparatus. Nevertheless, in case any member 
present fmt 5 not have had the opportunity of seeing a 
plant at;work (a year ago that was my position), I venture 
to occupy your time for a very few moments in describing 
the simple method of operating it. 

The apparatus consists mainly of three vessels—gene- 
rator, carburetter, and superheater. Coke in the generator 
is brought to a high temperature by means of a powerful 
blast produced by a fan or blower. The oxygen of the 
air, in contact with the heated carbon, combines there- 
with, forming carbonic acid, a portion of which in its pas- 
sage through the deep fuel bed is reduced to carbonic 
oxide. These gases, with the nitrogen, pass into the 
carburetter, on entering which a supply of secondary air 
is afforded by means of a direct-acting valve, the result 
rt or the whole of the car- 
bonic oxide (depending on the amount of air supplied). 
The products pass on to the superheater, at the entrance 
to which secondary air is also admitted so as to complete 
the combustion of the carbonic oxide (in case this has not 
been effected in the carburetter), the final products pass- 
ing away through the stack valve and flue. The car- 
buretter and superheater are filled with chequerwork of 
firebricks, so laid as to leave about 2-in. spaces between 
the bricks, a few layers of iron bars being placed on the 
top of the bricks in the carburetter, as it was found that 
the latter became disintegrated by the action of the oil- 
spray. By the combustion of the carbonic oxide in the 
superheater, this chequerwork soon attains a high tem- 
perature, which is regulated in the two vessels by the 
judicious use of the secondary air valves. When a suffi- 
cient temperature has been reached (say, about 1700 deg. 
Fahr.), the operation of blowing is suspended, the secon- 
dary air valves being first closed, and the main blast being 
subsequently shut down. Steam of about 100 lb. pressure 
is then admitted into the generator and the stack valve 
closed. A very similar action to that of making the 
generator gas now takes place; the oxygen of the water 
combining with the carbon as carbonic oxide, and liberat- 
ing hydrogen—the mixture of these gases in almost equal 

uantities forming ‘* water gas” in the upper portion of 
the generator. This gas, having no illuminating power, 
enters the upper portion of the carburetter. Here a spray 
of oil, | pre by passing through a reservoir placed in 
the outlet of the superheater, is discharged on to the hot 
iron bars, the oil vapour thus produced being picked up 
by the non-illuminating water gas. The water gas thus 
carburetted passes on through the body of the carburetter, 
and subsequently through the superheater, the effect pro- 
duced being the permanent ‘‘cracking” or “‘ gasification” 
of the oil. On leaving the superheater the gas forces a 
passage through a hydraulic seal in the small washer, and 
passes on through a scrubber, through which a stream of 
water flows into the washer, and so on to the condensers. 
In order that the oil may be thoroughly utilised, the 
supply is cut off shortly before the expiration of the time 
of “‘running ” or making gas ; so that for the last minute 
or so of each run only plain water gas is made, which 
absorbs in its passage through the carburetter and super- 
heater the last traces of oil left in these vessels. At the 
close of tha run steam is shut off, the stack valve opened, 
and the blowing once more resumed for a brief period. 
About once each hour, a fresh feed of coke is supplied to 
the generator—an operation which only occupies about 
half a minute; and twice in 24 hours the grate of the 
generator requires clinkering. Thisis the only portion of 
the work which is of a disagreeable character. A special 
gang of men come in to attend to it. The time occupied 
is about 15 minutes. The gas from the producer- 
house jc = a condenser, and is discharged into a regu- 
lator gasholder, from which it is taken by a special 
exhauster which forces it through the purifying vessels, 
and on to the holder. 

The production of gas is remarkably rapid, as will be 
seen from the following details of two runs of seven 
and eight minutes’ duration, with only one set working : 


No. 1 Run No. 2 Run 


—7 Min. —8 Min. 

Cub. Ft. Cub. Ft. 
1st half-minute ... 1064 982 
2nd “< oe ve aa 818 858 
3rd re oun wae _ 818 818 
4th ee 736 777 
5th a 736 777 
6th 99 736 736 
7th ‘ 736 736 
8th = 736 572 
9th : 572 572 
10th si 572 531 
11th 2 572 531 
12th - 410 410 
13th ia 328 205 
14th a 164 205 
15th a ne xd 205 
16th aad ‘aa 205 
Total make in run 8998 9120 


The question will be asked, “ Has the system any ad- 
vantages over that of coal gas?” I have no hesitation in 
saying that the advantages are numerous, though the 
extent to which they may be enjoyed will differ widely 
according to the geographical position of the district to 
be supplied, and the difficulties to be overcome in provid- 
ing an efficient supply of gas. It will therefore be under- 


stood that I treat the subject as it is presented to me in 
Belfast, and must leave others to make the necessary 
allowance for local circumstances. 

I begin with the convenience in obtaining supply of 
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raw material. We have provided two tanks, each 56 ft. 
in diameter and 36 ft. high (which are about half a mile 
from the works), and one on the works 30 ft. in diameter 
and 20 ft. high, which cost us, with concrete foundations, 
3665/. These tanks together hold about 1,160,000 gallons 
of oil, which will represent 386,000,000 ft. of carburetted 
water gas of 20 candles illuminating power—equal to the 
production from (say) 45,000 tons of gas coal. This 
would represent 90 steamer cargoes of 500 tons each, to 
arrange for which would involve an immense amount of 
trouble, even as regards mere freightage, as well as a 
constant worry in getting the coal from the ships to the 
stores and thence to retort-houses. The latter task would 
require (assuming an hourly delivery of 40 tons) over 1100 
hours of actual work of a filthy and laborious character. 
In my first cargo of oil, which weighed 1930 tons (the 
equivalent, in gas yield, of nearly 20,000 tons of coal), 
the cargo was discharged in 36 working hours by the 
steamer’s pump, through two miles of 6-in. main ; and no 
one but the harbour officials and our own knew that the 
vessel had come and gone. 

There is great economy of space required for yonteaing 
plant, &c. Enlarging on figures already given, we fin 
that 45,000 tons of coal would cover nearly three acres to 
a height of 15 ft. The equivalent in oil is easily accom- 





would afford more relief than twice the expenditure on 
gasholders ; and a further economy of ground space is thus 
rendered possible. 5 
There is with water-gas appliances but a comparatively 
small outlay on capital account. Complete manufacturing 
plant for the production of 2,000,000 cubic feet per day of 
carburetted water gas, including machinery, boilers, 
buildings, plant, chimney, tar settling vessels, scrubbers, 
&c., all complete, can be provided for 12,5001. A new 
stage-floor retort-house for producing that quantity of 
coal gas, and including drawing and charging machinery, 
has been lately completed at the Belfast Works at a cost 
of upwards of 28,000/., to which must be added, for com- 
parison, the cost of boilersand scrubbers. To keep on the 
safe side, I will take it that the saving in outlay on plant 
for producing that quantity of gas is 15,000/. ; the interest 
on which sum, at 4 per cent., amounts to 600/. per annum. 
Assuming that the apparatus would be at full work an 
average of 180 days in the year, the gas made by a plant 
of this capacity would 360,000,000 cubic feet per 
annum, on which the 600/. per annum would be .4d. per 
1000 ft. in favour of water gas. The further economy in 
coal storage must not be overlooked. I suppose that 





three months’ supply at maximum consumption would not 
be too much for safety (chough doubtless many managers 


operations as water-gas makers we are entitled, as 
already stated, to the credit of the extra price realisable for 
coke, according to our books this credit would go to the 
coal-gas accounts, and we should be called upon to pay 
the increased rate if the enhanced price of the fuel is to 
be fully realised. It is, therefore, difficult to put a value 
in figures on the benefit to be derived from the use of the 
former process—the more especially because, as the price 
of coke is raised in this way, the quantity for sale is 
diminished. We may, indeed, so far extend the water- 
gas plant as to use up all the surplus coke from the coal 
gas, in which case there could be no claim that we had 
effected any extra profit in respect of coke sales. The 
point which I wish to emphasise is, that it would be 
within the power of a manager having the two systems at 
command to exercise a wise discretion as to their relative 
use. He will be guided by conditions, seasons, prices, 
stocks, &c. Should the coke market be brisk, the pro- 
duction of water gas can be reduced ; but should stock, 
on the other hand, tend to accumulate, the production of 
coal gas can be checked, and correspondingly larger de- 
mands made upon the water gas plant. In this way, 
the necessity to dispose of large stocks, either by a general 
reduction of prices in the district (which often means the 
disposal of more fuel for less money), or by the sacrifice 









































modated in two vessels occupying my | one-fifth of an 
acre, including ample room all round the tanks. The 
space requi for producing the water gas may be put 
down as one-fifth that needed for retort-houses. his 
estimate is most moderate, as from my own results I should 
be inclined to say that at a pinch the proportion might be 
taken as one to eight. 

These figures deal only with the ground required for 
gas-making. It must be remembered that there is no 
production of coke in the manufacture of water gas, and 


. not only is the large extent of ground required for dealing 


with this important residual dispensed with, but a home 
market is provided for a portion of the coke produced in 
the coal gas apparatus, thus reducing the quantity for 
sale in the open market, and avoiding the necessity for 
lowering prices so as to get rid of stock. I assume that 
in the United Kingdom the manufacture of coal gas will 
always go on hand in hand with that of water gas in all 
cases in which the latter is installed, because, g anthra- 
cite coal being scarce and dear, the production of coke 
becomes a necessity. This being so, it is possible to so 
balance the use of the two processes that, if found advis- 
able, only as much coke need be produced by one process 
as will provide the necessary carbon for the other. My 
short experience shows that, with good coal-gas settings, 
a production of 25 per cent. of coal and 75 per cent. 
of water gas would exactly balance, leaving no residual 
coke. These proportions could, of course, be varied or 
modified to any extent. I submit, further, that money 
spent in water-gas plant, which would be capable of being 
brought into use promptly in case of sudden emergency, 





have to put up with less), and with a plant of the extent 
mentioned above this would represent for oil an outlay of 
1800/., and for coal, if substantial sheds are to be provided, 
at least 18,0007. The interest on the difference, calculated 
at 4 per cent., would come to .43d. per 1000 ft. If to 
these economies we add the value of the difference in 

und space required, we may safely assume that there 
is @ saving in interest on capital of quite 1d. per 1000 ft. 
in favour of water gas. 

When there is anything like a good demand for coke, 
an enhanced price is obtainable for that residual by the 
use of water gas. In my own case, since early in the 
spring I have been able to sell all the surplus coke at 
= ie 18s. 6d. per ton; the price paid for coal being on 
the average about 15s. per ton. This result was mainly 
due to the fact that, while producing about 60 tons less 
coke per day than in former years, we were at the same 
time using in the water-gas plant about 18 tons per day. 
We had thus about 78 tons per day, or upwards of 500 
tons per week, less to dispose of. The extra receipts thus 
obtained for coke will, in due course, go to the credit of 
the coal account. It is, however, certain that the in- 
creased price (2s. 6d. per ton) would not have been ob- 
tained but for the use of the new process. As each ton 
of coal yields, for sale, more than 10 cwt. of coke, the 
extra price obtained represents at least 1s. 3d. for the 
coke —_ each ton of coal, or 1.5d. per 1000 ft. of coal 
gas made. 

Of course, it must not be forgotten that, in operating a 
water-gas plant, we become ourselves customers, as it 
were, to our coal-gas department; and though, by our 


of the surplus quantity unsaleable in the district for ex- 
port to other places, is avoided. It would have been 
uite possible for me to have supplied the city with gas 
rom April 1 till the end of September without making a 
single bushel of coke for sale. In past years, when sur- 
plus stocks left each season had accumulated to a trouble- 
—— extent, this control would have been of immense 
value. 

The readiness with which a water-gas plant can be 
brought into action or held in abeyance, and the certainty 
with which the quality and yield of gas can be maintained, 
are points very strongly in its favour. Recently, it being 
thought desirable to change from one set to another, we 
commenced to blow on the off-set at 11.30 a.m. ; and by 
3.30 p.m. we were making gas—thus bringing into use 
within four hours a plant capable of giving upwards of 
800,000 cubic feet per diem. With still greater facility, 
the process of gas-making is suspended. By keeping the 
plant only partially in use at ordinary times, and re- 
serving its full power for = of sudden emergency, 
the maintenance of a full supply is insured more cer- 
tainly, as I have already said, than by additional gas- 
holder storage. There would, of course, be some extra 
cost for coke in this method of working, but not to an 
extent at all equivalent to the advantage gained in the 
control of the pene | make of gas. 

As to the regulation of the quality of the gas, the 
system is perfect. Most of us know too well the difficulty 
of securing this important end in ordinary works, when 
coal is not quite up to the mark, or heats are down, or it 





is pay-night, or the exhauster-man has been too much in 
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earnest. With water-gas plant there can be no over- 
drawing ; the material used is from day to day the same; 
the required heat is easily maintained in the vessels ; the 
oil for each ‘*run” is accurately measured in, and the 
quantity can be at once increased or diminished. Thus 
we can change from (say) 18-candle gas to 30-candle in a 
few minutes, not by the substitution of an expensive 
article, such as cannel, for a cheaper one, such as coal, 
but by the use of a little more of the same article ; and, 
whereas in the former case the change in quality must of 
necessity be slow, in the latter it is immediate. 

In this connection, and without desiring to anticipate 
the question of the cost of the finished gas, to which I 
shall refer later on, it may be well to compare the cost of 
enrichment by water gas with that by cannel. Figures 
will vary according to circumstances; but I think I am 
safe in assuming that (in England and Ireland at least) 
the cost of each candle-power produced by the use of 
cannel is more than double that of a candle obtained from 
a good coking coal. My own experience would lead me 
to put the difference as 2.5 t01. Assuming that coal gas 
(with a small admixture of cannel) can be made of 17- 
candle power for about 13.5d. per 1000 cubic feet into the 
pore tay which is the result of my own working, I 
should have to put on at least 1.75d. for each candle added 
to the illuminating power by the use ofcannel. Thus the 
cost of 24 candle-power gas into the gasholder would be 
increased by 12.25d. per 1000 ft. The same difference in 
illuminating power could be made up in the case of water 
gas by the use of an extra gallon of oil per 1000 ft., costin 
2.5d. It is thus evident that the tendency of the use o 
water gas is to increase the standard of illuminatin 
power of gas supplied. It is also probable that the usua 
ideas as to purification are likely to undergo a change. 
The necessity to eliminate carbonic acid, when its pre- 
sence means the loss of two candles of illuminating power 
which have to be made up by cannel, cannot fora moment 
be doubted. Where the retention of the impurity only 
means the use of a very small extra in oil, or the reduc- 
tion of the illuminating power from, say, 24 to 22 candles, 
the question assumes a vastly different appearance. As 
the impurity in carburetted water gas includes but a very 
small quantity of sulphuretted hydrogen, it may seem 
desirable to use only oxide in purification. The introduc- 
tion of a very little air would keep the sulphur purifiers 
going for an indefinite period, and the carbonic acid would 
pay for its enrichment with oil, whereas if the enricher 
were to be cannel it would be out of the question. 

The nature of the work in the operation of water-gas 
plant is very different from that required in the manu- 
facture of coal gas. A member of the press has very 
fitly called it ‘‘a kid-glove process.” There is no severe 
labour, and an operator may keep himself as clean and 
tidy as the engine-driver of a model mill. Few men not 
in good physical training could face the work of an ordi- 
nary gas-stoker, because, even if ‘‘ the spirit were willing,” 
the flesh (especially about the hands) would be very weak. 
In case of emergency, I should not hesitate to undertake 
the work allotted to three men in the ordinary routine of 
the water-gas operations ; and any active workman could 
do, and continue to do, the same for an indefinite time. 
The employment is, therefore, open to any man of ordi- 
nary physique; and carefulness, steadiness, and intelli- 
gence are the characteristics to be looked for in the 
operator, rather than mere brute strength. 

_ The scientific beauty of the process, and its absolute 
pean. must excite the admiration of every one. The 
smoke, flame, and steam of the ordinary retort-house are 
quite dispensed wish; and one is apt to forget that a 
great volume of gas is being produced in the quiet corner 
where the plant is being operated. The oil, which has 
been put into tanks at Batoum or Philadelphia, never 
comes to the light again, but is passed on by means of 
pumps through every stage. The crudeness of the ordi- 
nary operations of a gas works are strikingly noticeable 
after seeing the new form of plant at work. 

To the responsible manager it will be a great relief to 
think that the system is one of simple gas-making. He is 
relieved of the business of the coke merchant; and, with 
the exception of a small quantity of tar (amounting to 
about 10 to 15 per cent. of the oil used), the whole of his 
raw material is converted into gas, and placed straight- 
way to his credit on the consumers’ meters. When we 
remember that residuals, as a rule, give far more trouble 
to a manager than all the rest of his work, the absence of 
this worry cannot but be regarded as a valuable lighten- 
ing of his responsibility. 

Among minor advantages, the napthalene difficulty 
seems likely to be completely solved by the use of water 

aS 


The saving in labour is immense. Working only eight- 
hour shifts, and giving each man only one set, each 
operator will make from 250,000 to 300,000 cubic feet ; so 
that to produce 6,000,000 cubic feet per diem, the services 
of 20 to 24 operators would be required. To make this 
ape A of coal gas, we last season employed 340 stokers. 

n submitting these figures toan pocechar of gas managers, 
comment is, I think, needless. I may, however, go farther 
than this, and say that any willing man could operate two 
sets ; and, as the work is light, he could easily continue to 
work 12-hour shifts. In this way, it would be quite within 
the power of eight active men to operate plant producing 
6,000,000 cubic feet per day. 

We must not forget to consider the very important 
question of the possible and probable price of oil, for upon 
this important factor depends to a very great extent the 
future of carburetted water gas. Some people contend 
that the larger demand for oil will have the effect of rais- 
ing the price. My own opinion is contrary to this; and, 


though I do not profess to propbesy, I will submit my 
reasons for believing that a large demand will reduce the 
selling price. It must be borne in mind that petroleam— 
especially Russian petroleam—is a product which flows 





naturally from the earth, and, on the spot, is of no real 
value. It is said that at Baku it is much cheaper than 
water. The cost is therefore made up of : 

Cost of refining. 

Carriage to seaport. 

Freight, 

Profit. 


The Solar oil, so far chiefly used in water-gas making, has 


been hithertoa waste product, coming between the kerosene | 


and the lubricating oils, and no provision has, therefore, 
been made for transmitting it to the place of shipment. 
With increased demand, means to effect a great saving in 
transit would undoubtedly be adopted; and if the traffic 
were to grow to such dimensions as to warrant the laying 
of a pipe-line, the economy, as compared with present 
methods, would be very great. Then tank steamers to 
carry oil have been few; and very large freights have 
been obtained. Increased demand for oil will bring about 
competition in this respect also, so that, as regards both 
transit on land and freight, there is every reason to expect 
a considerable reduction ; and, as the Solar oil appears to 
have no value save for the purposes of gas making or boiler 
firing, it is not likely any action will be taken calculated 
to check the sale. I have referred to the Russian product 
because I am more familiar with the facts concerning it 
than with those affecting the American distillate ; but, 
doubtless, similar considerations will operate in connec- 
tion with the latter. At any rate, so long as the price of 
the one — down, the other must follow or lose its 
market. I think, on these grounds, it is reasonable to 
expect that the price of suitable oil will be lowered, 
though I am not disposed to look for a supply of refined 
petroleum at 1d. per gallon—a price stated to be quite 
within the range of possibility by an American Consul in 
Russia, whose views were given at length in the columns 
of the technical papers a few months ago. 

But no matter how nice the process may be, it cannot 
be expected to make its way unless it can show a 
commercial claim for its existence. I, therefore, present 
for your information such results as, os my short 
experience, I have been able to obtain. In the prepara- 
tion of these, I have endeavoured to avoid even the 
faintest semblance of ‘‘ making a case” for the claimant. 
On the contrary, I have discarded many slight advantages 
which, together, would form an important factor in judg- 
ing of the value of the system ; believing that its merits 
are so great as nob to require the enumeration of every 
trifling matter in order to establish its claim. 

During the period which has elapsed since its introduc- 
tion jnto this country, it has been very difficult, if 
not impossible, to obtain reliable information as to its 
cost—in fact, until a month ago, the only definite pro- 
nouncement on the subject was contained in the paper of 
Messrs. Goulden and Paddon in 1892. The former gentle- 
man having publicly said that the statement therein 
given as to the cost of production was not to be relied on, 
it having been obtained under unfavourable conditions, and 
with unsuitable materials, one would have expected that 
it might have been allowed to rest in the grave to which 
its author had consigned it. This, however, was not to 
be ; and, on various occasions, it has been ‘‘ resurrected,” 
and taken about in the dim light which has till recently 
surrounded it as a “‘ bogey.” Only a month ago, this 
thrice laid ghost was treated to another “ dander ;” but 
surely this will be the last, as it would scarcely be decent 
to raise it again after the funeral service solemnly ‘Pe - 
formed over it by Mr. Paddon on the occasion referred to. 

It would be manifestly unfair to charge the system with 
what we may call preliminary expenses. Of course, in 
the early stages of all undertakings, there must be extra 
expenditure—such, for instance, as the employment of 
two or three men to do the work of one, in order to secure 
trained hands. The figures which I give are derived from 
experiments arranged as follows: 

A gasholder, of 14 million cubic feet capacity, was spe- 
cially laid off for the reception of the water gas. The work- 
ing of the plant was stopped, so as to admit of the mea- 
surement of the oil in the tank.- The make of gas was 
then proceeded with, and continued until the gasholder in 
question was full, when work again stopped, and the 
contents of the oil tank were again ascertained. The gas 
was eee tested continuously while passing from 
this gasholder to mix with the general supply. The coke 
used is charged at 15s. per ton, which was the price 
realised when the system was started. 

I regret that the figures —s to the fuel account 
are not as satisfactory as I could have wished, either as 
regards the supply to the generator or to the boiler. With 
respect to the former, it is only fair I should state that 
much more economical results were obtained prior to the 

riod of making these special experiments. The change 

as been produced by alteration of the steam supply 
pending the fixing of a new form of gratein the generator ; 
it having become apparent that the one at present in use 
causes a cutting action in the firebrick lining at certain 
places near the cleaning doors. In connection with the 
change in volumeof steam, it was also thought desirable 
to make but one down run in eight, instead of one in 
three, which is the ordinary method of working. Fur- 
ther, owing to slight leakage in the oil heater, the oil has 
been supplied cold, instead of being pre-heated. There 
is not a shadow of doubt that we shall not only accom- 
plish as good fuel results in the future as in the past, but 
shall excel them. Nevertheless, as the trials were spe- 
cially arranged, I have thought it right to make my cal- 
culations on the figures actually obtained. 

As affecting the boiler fuel, we have not yet had the 
boilers or steam pipes ‘‘ lagged,” as I preferred to wait 
until all the work had been thoroughly tested. As regards 
the character of the fuel used, I may say that it has been 
of varied quality, including common Scotch slack, un- 
screened breeze, the pickings of the generator refuse, and 








even pan breeze from the stokeholds of coal retort set- 
tings. In addition to all this, our feed-water heater gave 
way ; and as, unfortunately, I had not duplicated the fix- 
ture, the feed has been cold throughout all the experi- 
ments. With this mention of dmtasios, I now submit 
the results obtained : 


Experiment No. 1.—Russian ‘‘ Solar Distillate.” 
(From 3 p.m. on April 23 till 11 a.m. on April 25—44 


ours. ) 
Gasmade_... ie ea .-- 1,507,000 cub. ft. 
Oil used (3.977 gallons per 1000 
cubic feet) ... me 5994 gallons 


Illuminating power (average of 23 
tes 








ee oe a ... 26,22 candles 
Illuminating power per gallon of 

as en as ang 
Illuminating power per gallon of 

oil per 1000 cubic feet... “se 
Coke used for generator ... ; 57,484 lb. 

29, ” per 1000 
cubic feet ... rats A a 38.14 ,, 
Cost of Gas. 

: & s &482:4¢ 
Oil, 5994 gallons, at 2.5d. ... 62 8 9 
Coke, 25 tons 13 cwb. 1 qr. 

at 15s. os aa tae aoe @ 

Less 2 tons 10 cwt. gene- 

rator refuse (valued at the 

same price as breeze), at 

4s, aa aS «et O39 

i ———. 1813 9 
Boiler fuel (Record lost; 
en same as No, 2)... $43 
Wages: 
Operators, 54 shifts, at5s.6d. 110 3 
Boilermen, 33 shifts, at 4s. 014 8 
Exhauster-men, 33 shifts, at 

4s, 6d. pe ail ma 016 6 
Cokemen, 33 shifts, at 3s.... 011 0 
Clinkering, two days at 5s. 010 0 

4265 
87 11 8 
d. 
Cost per 1000 cubic feet for above items 13.95 

» Water (by meter) ... cas waa 019 

» purification (estimated) ... rif 050 

»» Wearand tear ,, ae a 0 50 

15.05 


Less value of tar (15 per cent. on quan- 
tity of oil, at 1.25d. per gallon) __... 0.74 


Net cost of gas per 1000 cubic 
feet into holder aca i 14.31 
Experiment No. 2.—Russian “‘ Solar Distillate.” 
(From 3.17 p.m. on May 18 till 1.16 p.m. on May 20— 
46 hours. ) 
Gas made... ny os ..- 1,499,000 cub, ft. 
Oil used (3.10 gallons per 1000 
cubic feet) ... eas 4599 gallons 
20.445 candles 


Illuminating power (average of 
33 tests 
2” s 
1332 


61,872 Ib. 
41.27 ,, 


Tiree power per gallon of 
al -... acai a ces aed a 
Illuminating power per gallon of 
oil per 1000 cubic feet... ane 
Coke used for generator... a 
” ” per 1000 

cubic feet ... aia pes 


Cost of Gas. 

£a da £ sd. 
Oil, 4599 galJons, at 2.5d. ... 47 18 6 

Coke, 27 tons 12 cwt. 1 qr. 
20 lb., at 15s. ee .. 2014 5 
Less 4 tons 0 cwt. 1 qr. 16 1b. 
generator refuse (valued at 
same price as breeze), at 


4s. 6d. 0 18 





1916 4 
Boiler fuel : 
5 tons Scotch slack, at 8s.... 
14 tons unscreened breeze, 
at 4s, 6d... aa aa 


20 0 
6 9 





Wages (time taken as 48 hours) : 
Operators, 6 shifts, at 5s.6d. 1 13 
Boilermen, 4 shifts, at 4s.... 0 16 
Exhauster-men, 4 shifts, at 

4s. 6d. ose aa a 
Cokemen, 4 shifts, at3s. ... 012 
Clinkering, 2 days, at 5s. ... 0 10 


coo feo 


490 


74 * 7 
Cost per 1000 cubic feet for above items 11.93 





», Water (by meter) ... es “3 0.10 
»» purification (estimated) ... i 0.50 
+» Wearandtear ,, pa aa 0.50 
13.03 

Less value of tar (15 per cent. on quan- 
tity of oi], at 1.25d. per gal’on) __... 0.57 
Net cost of gas per 1000 cubic itd 
feet into holder... ona pred 12.46 
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Experiment No. 3.—Russian “‘ Solar Distillate.” 
(From 10,45 a.m. on May 24 till 10.52 a.m. on May 26— 
48 hours 7 minutes. ) 

Gas made... ais ci ... 1,496,000 cub. ft. 
Oil used (3.138 gallons per 1000 
cubic feet) ... 


ce ae “ 4694 gallons 
Illuminating power (average of 25 











tests) Gi ne ae : 21.5 candles 
Illuminating power per gallon of 
“gee ts an pos oe 6.851 ,, 
Illuminating power per gallon of 
oil per 1000 cubic feet ie 1370 ,, 
Coke used for generator ... : 62,188 Ib. 
» ” per 1000 
cubic feet ... cen ws oa 41.56 ,, 
Cost of Gas. 
£ad £s d. 
Oil, 4694 gallons, at 2.5d. ... 48 17 11 
Coke, 27 tons 15 cwt. 1 qr., 
at 15s. AP ne oe ae 5 
Less 5 tons generator refuse 
(valued at the same price 
as breeze), at 4s. 6d. i a Be 
— 191311 
Boiler fuel, 14 tons 15 cwt, generator 
refuse, at 4s. 6d. co wo 2 ea 
Wages (same as No. 2) ... 49 0 
76 7 2 
d. 
Cost per 1000 cubic feet for above items 12.29 
5» water (by meter) eee 0.10 
»» purification (estimated) ie 0.50 
», Wearand tear ,, 0.50 
13.39 
Less value of tar (15 per cent. on quan- 
tity of oil, at 1.25d. per gallon) << 0.59 
Net cost of gas per 1000 cubic 
feet into holder ae she 12.80 


Experiment No, 4.—American Distillate. 
(From 12.60 a.m. on May 27 till 11 p.m. on May 28—46 
hours 10 minutes, ) 
Gas made... soe ea ... 1,437,000 cub. ft. 
Oil used (3.234 gallons per 1000 
cubic feet) ... aes phi ... 4648 gallons. 
Illuminating power (average of 21 
tests < bes ae ... 21.65 candles 
aeonting power per gallon of 


me ti a sss ~ 6.695 ,, 
Illuminating power per gallon of 
oil per 1000 cubic feet - 1339 _ ,, 
Coke used for generator... mee 59,575 Ib. 
” ” per 1000 
cubic feet ... a ses 41.46 ,, 
Cost of Gas. 
£ ad. € 4.4, 
Oil, 4648 gallons, at 2.5d. .. 48 8 4 
Coke, 26 tons 12 cwt., avl5s. 1919 0 
Less 5 tons 15 cwt, genera- 
tor refuse (valued at the 
same price as breeze), at 
4s, 6d. > ies » 2 ba 
——— 1813 1 


Boiler fuel, 11 tons 5 cwt. unscreened 


breeze, at 4s, 6d. see 210 8 
Wages (same as No. 2) ... 490 
421 

d. 
Cost per 1000 cubic feet for above item: 12.368 
»» Water (by meter) ... = ae 0.100 


») purification (estimated) ... e 0.! 





» Wearandtear ,, 0.500 
13.468 
Less value of tar (10 per cent, on 
quantity of oil — American — at 
1,25d. per gallon) ee ap 0.400 
Net cost of gas per 1000 cubic 
feet into holder as is 13.068 


Experiment No. 5.—Refined Kerosene (Russian.) 

(From 1.0 p.m. ou June 11 till 9.30 a.m. on June 13— 
hours. ) 
Gas made ___... ss a ... 1,496,000 cub. ft. 
Oil used (2.95 gallons per 1000 
cubic feet) ... a i ... 4414 gallons 
Illuminating power (average of 25 
21.47 candles 


tes ose ose one eve 
epee power per gallon of 
oi 


te ‘ie ne eve ed 7.98 
Iiiuminating power per gallon of 
oil per 1000 cubic feet... sco? “RO Se 
Coke used for generator . . 65,540 Ib. 
” ” per 1000 
cubic feet .., as ae ie 43.81 ,, 


Cost of Gas. 

ta. & 28: @ 

Oil, 4414 gallons at 2}d.* .. my. F 
Coke, 29 tons 5 cwt. Oqr. 

20 Ib., at 15s. ne ‘ 

Less 3 tons 19 cwt. 1 qr. 

generator refuse (valued 


21 18 11 





* This experiment was made in consequence of refined 
kerosene being offered to us at 2}d. per gallon. 





at same price as breeze), at 
4s, 6d. = és 6 MQETIO ; 


Boiler fuel, 9 tons 18 cwt. 


slack, at 8s. ae ae 319 2 
Wages (same as No. 1 ex- 

peritnent) ... a ek 42 5 

7010 3 

d. 

Cost per 1000 cubic feet for above item 11.31 

», water (by meter) ... oa ae 10 

», purification (estimated) ... 50 

»» Wearandtear ,, a 50 

12.41 


Value of tar not ascertained. 


In the foregoing calculations, I have made no allow- 
ance for supervision or management, and no doubt there 
will be from time to time trifling expenses which, toa 
small extent, may affect the accuracy of my figures. On 
the other hand, I am aware that there are economies to 
be effected which may be fairly set against these unknown 
possibilities. Thus not only the fuel account, but the 
cost of wages, would be relatively less if the full plant 
were at work, and less again with a more extensive plant. 
The conclusions I have formed, and which I submit are 
warranted by the figures, are: 

1. That carburetted water gas of 21-candle power can 
be produced for less money than 17-candle coal and cannel 
gas, and this without taking into consideration the saving 
in interest on — and the increased revenue from coke, 
not to speak of the many advantages and conveniences to 
which I have not ventured to attach a money value, 

2. That the enrichment of water gas within the range 
of from 17 to 26 candles, or even higher, can be effected at 
a cost of not more than 0.33d. per candle. 

Before closing, let me say that I have carefully avoided 
any reference to other systems of gas making and enrich- 
ment, because I wished to confine myself to the subject of 
my paper. It must not be assumed from this that I am 
in any way prejudiced against these methods, or that I 
fail torecognise their merits. In one respect only do I 
consider at least one of them as inferior in usefulness to 
that of carburetted water gas; but the reservation is a 
very important one. It is that, whereas all the other 
systems are mere enrichers of gas, water gas is seen ab its 
best when quantity as well as quality is required. A 
large power of enrichment by the use of retorts making a 
small quantity of 90-candle gas would not do much to help 
us through a week of darkness and scarcity of gas. At 
such a time, a large volume is the one thing needful ; and 
if this can be had promptly, and of a quality of anything 
up to 30 candles, the benefit of enrichment is obtained to 
a considerable extent along with an enormously increased 
supply. On this ground, therefore, I believe carburetted 
water gas holds the field against all comers ; and, given a 
supply of oil at not exceeding present prices, it is bound 
to have a prosperous future, 





Tue ‘‘ CrincinNATI.”—The engines of the New United 
States cruiser Cincinnati have had a dock trial in the 
Navy Yard with satisfactory results. The Cincinnati was 
designed and built by American Government officials. 
Her engines develop 10,000 horse-power, and are expected 
to make over 20 knots per hour on her official trial. 





Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The half-yearly meeting of this Associa- 
tion was held in the K room of the Cannon-street Hotel 
on Saturday, the 7th inst., at 7 p.m., when the President, 
Mr. W. H. Ball, occupied the chair. The balance-sheet 
for the past half-year was submitted, showing the total 
amount standing to the credit of the Association on June 
30 was 4816/. 128. cg and the net increase during the 
half-year 124/. 9s, 1d. The auditor reported the books 
well kept and the accounts correct, and the President 
having expressed satisfaction with the result, the balance- 
sheet was adopted unanimously. After some general 
business was disposed of, a lecture was given by Mr. W. 
T. Coates, Past-President, on ‘‘ Modern Technical Educa- 
tion.” Mr. Coates said he had attended the recent con- 
ference in the County Council Offices, and was disappointed 
with the result, so far as it concerned the training of 
engineers. As at present conducted, technical education 
was a misnomer, as it did not make those taught better 
workmen, but more often caused foremen much trouble in 
their endeavour to get work done in a reasonable time, as 
in schools and colleges the teachers did not appear to con- 
sider the time element at all. He was strongly in favour 
of youths and men being taught the principles of their 
trade, chemistry, mathematics, drawing, &c., so as to 
improve their intelligence and increase their aptitude for 
receiving and carrying out instructions ; but was decidedly 
against actual work being undertaken, especially under 
the tuition of men with little workshop experience, 
Several members ee opinions on the subject more 
or less in accord with the views of the lecturer, the general 
feeling being favourable to the old method, by which a 
youth worked in the shop during the day, learning to use 
his hands and tools, and in the evening attended: classes 
where he learned to use his brains and utilise them in the 
assistance of his hands. One gentleman stated that the 
facilities for obtaining instruction were now so , and 
the conditions of labour so much improved since his youth, 
that if men did not learn to be good workmen it must 
either be because of natural inability, indifference, or 
disinclination to make the extra exertion required from all 
who would obtain knowledge. The panualinne closed by 
a hearty vote of thanks being awarded to Mr. Coates for 
the way he had brought the subject before the meeting. 





ON THE AMPLITUDE OF ROLLING ON A 
NON-SYNCHRONOUS WAVE.* 


By M. E. Bertin, Directeur de l’Ecole d’Application 
Maritime, Member. 

I po not think that I do any wrong to the various 
authors who have treated the question of rolling on a non- 
synchronous wave, when I say that the calculations which 
have been hitherto attempted have not greatly advanced 
the question. Naturally I make no exception in favour 
of what I have hitherto accomplished myself; but, at the 
same time, I risk a new attempt, in the hope of being 
more successful. I propose to show how the problem is 
susceptible of —- solutions, which, if not very easy 
to obtain, are at least pretty simple and easy to under- 
stand. 

In order to facilitate the comprehension of the subject, 
and to indicate the exact signification of the symbols, I 
will first remind my readers of the value of the maximum 
amplitude, &u, of rolling on a synchronous wave: 


o.«K J/To=K ve po ae 


N (of which I, the coefficient of “‘ clisity,” t is simply the 
reciprocal) is the coefficient of decrease of the artificial 
rolling in calm water, which, when we know by experi- 
ence the law of this decrease, can be calculated by the 


empirical equation : 
. So=NG. . (2) 


@ is the inclination of the waves at the point of inflexion, 
after the corrections have been made which are rendered 
necessary by the fact that the ship is not the infinitely 
small floating body to which the simple formula would 
apply. K is a coefficient which takes account of all that 
is unknown; it is probably constant and greater than 
unity. A very simple caloulation permits us to give it, 
as a first approximation, the value 


/z 
= 

It is very easy to establish or to prove formula (1). It 
has in its favour the very suitable agreement between the 
values of &y , to which it leads, and the maximum ampli- 
tude of the rolling as observed. 

The amplitude on non-synchronous waves ought evi- 
dently to depend on the coefficient N, which is theoreti- 
cally proportional to the ratio of the moment of resistance, 
M, to the moment of inertia of the ship, = mr?, and 
which, consequently, is suitable for expressing the influ- 
ence of the passive resistances. . 

This amplitude depends also, in a high degree, on the 
ratio which the period of the waves 2'T bears to the 
period of the rolling 2T». It can easily be explained, 
by means of the influence of this ratio, expressed as a 
factor of the form - 

— 3 
T, (3) 
how it is that the rolling of a vessel A, which is less on 
certain waves than that of a vessel B, will on other 
waves be ten to fifteen times as great as that of the 
latter, a fact which always creates astonishment, although 

it is well known by experience. 

The factor (3) is inversely proportional to the number 
of double rolls 2 m, or to the number of simple rolls 4 m, 
which makes up the complete series of oscillations, at the 
end of which the difference between the periods 2 T, — 
2 T having been repeated 2 m times, its accumulation is 
equal to 2 Tn, and the agreement between the move- 
ments falls back to the same point as at the start. In 
fact the equality 


(2 Tr - 2T)x2m=2T, 


2n= en 2 
b A Pra: ie . * . 
Tn 

It is possible to say, then, that the amplitude @ on a 
non-synchronous wave depends on N or I, and onm; 
that is to say, upon the “‘clisity” and the agreement 
between the two periods. 

The attempts which have been made to express it 
mathematically have generally consisted in the integra- 
tion of the differential equation of the rolling. In order 
to render the integration possible, very variable coefticients 
are assumed as being constant. oreover, the passive 
resistance is neglected, or else inadmissible assumptions 
are made about it which falsify the effect of the ‘‘ clisity.” 
I was led to attempt a graphic method of solution by the 
difficulties of obtaining exact results algebraically, and of 
establishing, for example, by help of the calculus, in what 
manner the number of: rolls forming an increasing or 
decreasing series depends upen the passive resistance, 
and, consequently, upon N, and at the same time upon 
the ratio of the two periods. 

In what follows I will only proceed upon considerations 
analogous to those which have served to establish for- 
mula (1). The facts, however, to which they must be 
applied are more complex. I take for granted, as is 
usually done, that the period of a roll T, is constant, no 
matter what its amplitude may be, although the law of 
isochronism is not always so exact as the first observers 
of rolling considered it to be. This is the only funda- 
mental hypothesis necessary in order to establish the 
calculations which follow. 


1 


gives 


. (4) 





* Paper read before the Institution of Naval Architects. 

+ For the meaning of the word ‘‘clisity,” see ‘‘ Naval 
Science : Notes on Waves and Rolling,” by E. Bertin, 
vol. iii., page 334. ‘‘The fault of being liable to reach a 
large angle of roll may receive the name ‘ clisity.’” 
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We must remember what are the modes of agreement 
between the waves and the rolls, which produce in some 
cases an increase and in others a decrease of the ampli- 
tudes, 

The question of the passive resistance being reserved 
for consideration later on, the passage of a wave tends to 
increase the amplitude when the axis of the ship and the 
normal to the surface of the water turn in the same sense 
during the return to the position of equilibrium, and in 
the opposite sense during the departure from this posi- 
tion. The passage of the wave tends to diminish the 
amplitude when the axis and the normal turn in opposite 
directions during the return to the position of equilibrium, 
and in the same sense during the departure from this 
position. 

Let us denote by y the amplitudes which would be 
attained in a non-resisting medium; their maximum will 
be denoted by ¥. 

Let us take, for simplicity, as the point of origin of 
time, the instant when, in a series of increasing rolls, the 
conditions are most favourable for an increase of the 
amplitude—that is to say, the middle of the series. The 
vessel is, for example, in the position a (Fig. 1, page 94), 
on the summit of a wave, at the moment at which it com- 
mences its return swing in the direction of the rotation 
of the normal, in such a manner as to commence the fol- 
lowing departure swing in passing over the point of in- 
flexion at which the direction of the rotation of the normal 
changes itssense. The first oscillation thus accomplished 
will be followed by a series of others in which, as the two 
periods 2 T and 2 Tn differ from one another, the initial 
accord will be realised less and less, and consequently the 
conditions will be less and less favourable for increasing 
the amplitudes. 

In order to take account more accurately of the manner 
in which the coincidences of the two periods succeed 
each other, we must trace the curves of the angles 
described by the ship and the normal, at the same time 
following a rather complicated rule for the signs. For 
abscissze let us take the times, and for ordinates the angles 
described by the ship from the commencement of the 
return swing to the end of the roll, and those described 
by the normal from the summit to the hollow of the wave, 
and from the hollow to the summit. In order that the 
angles described by the normal—in opposite senses from 
summit to hollow or from hollow to summit—may be 
added to, instead of subtracted from the ordinates, the 
rule of the signs must be reversed at the points of inflexion. 
So we shall count as positive the totality of the angle 
described by the normal from a to 6 and c, and as nega- 
tive the totality of the angle described from c to d and a. 
The angles described by the ship are always marked off 
with their proper sign. By means of this convention the 
agreement between the periods tends to increase the 
amplitude of the rolls during the intervals of time that 
the two curves are on the same side of the axis of abscisse, 
and tends to diminish the amplitude when the two curves 
are on opposite sides of the axis. P 

In Fig. 2, and in the whole study of the question which 
follows, it is presupposed that T» is greater than T, The 
case in which T is greater than T» is treated in the same 
manner. 

If we call the effects which tend to increase the ampli- 
tude positive, and those tending to decrease it negative, 
we see at once, on Fig. 2, starting from the point O, that 
there are: During the first roll a positive effect during 
the interval T, and a negative effect during T, — T; this 
is the condition corresponding to the maximum of 6 y. 
During the second roll there is a positive effect during 
T -— (Tn —T) =2T — Tn, and a negative effect during 
2(Tn — T), and, in the same, during the rest of the series. 
During the nt» roll there is a positive effect during T — 
(n —1) (Tn — T), that is to say, omnes T-(n—-1)Tr, 
and a negative effect during n (T, — T). 

We thus find that the resultant effect becomes equal to 
zero, and that the amplitude has consequently attained its 
maximum when for n we have the value m, obtained by 
the equation 

mT — (m = 1) Tr =m (Tr = Th 

whence . ‘ 
m= sh = : 
4 T, -T 4 a: 4 

Tr 
this number m represents only the second half of the 

series of increasing rolls; the total series is got by the 
equation 
iar a 1 
sas ——— = > . (4) 
a. 
Tn 


and the complete series, leading back to the initial con- 
ditions, is 
1 


t — 





4m = 2 e e (4a) 


as 
Tr 

We thus find by another method the value of the 
number 2 m of the rolls, as pointed out at the commence- 
ment of the paper ; always, be it well understood, without 
taking any account of the passive resistances. 

Let us now consider the successive values of the in- 
creases of amplitude, 5, Y, 5, ¥, d2¥.... dn produced 
by the different waves, or, rather, this relation to the 
maximum amplitude A ¥, which would be caused by a 
synchronous swell, and which is only approximately 
=" on one or two waves of the non-synchronous 
swell. 

I will suppose that if during one roll T,, the effect of a 
wave is | se beter ta the fraction q of Tn, and negative 
during the fraction 1 — q, the total effect 5 will bear to 
the maximum A y the ratio that the difference q- 


(1 —q) = 2q — 1 bears to unity. Thus the value of A y 
being given by the well-known formula in the theory of 
rolling on a synchronous swell, 


Ay=Ke@, . - (5) 
where K has the same meaning as in (1); we get for 5 yw 


the expression 
é~y=(2q-1)K?0. . . (6) 


Let us remark immediately that this proportionality of 
5 y to A Wis by no means necessary. If later we find for 
the ratio a more exact expression than (2 q — 1), either an 
algebraical expression or one simply expressed by a curve 
of a function of g, nothing would prevent us from adopt- 
ing it; the curves which follow would not thereby be 
rendered more complicated. 

The fraction q, for the rolls which commence at the 
origin of time on Fig. 2, has just been found, by the help 


of that figure, to be precisely equal to n . - (n — 1). 


Its successive values are 
HY 2T-T, 3T —3T, nT —(n—1)Tx 
~~ i ° ~ = ° oe a 
otherwise expressed thus ; 


T . ¥ yy 
~ =e 3 —-2... —(n— 1), 
2 oR T. ‘es 
from which we deduce from the successive values of 
2q-1, that is to say, of 2n —. — (2n-— 1), which enter 
into formula (6) 
Hl ¥ . 
a= —\, 4-—§ 6¢ 
~~ Tr 
until the value of n = m. 
These values form the terms of a series. Their sum is 
easily got, and, if we double it, in order to add the effect 
of the waves which have passed before the origin of time, 
in Fig. 2, to the effect of those which have passed after 
it, we get the maximum amplitude of the rolling which 
would be reached on a non-synchronous swell and ina 
non-resisting medium. 
We have 


T 
(Qt A+ G+... . + 2m) Ho —-F(14¢34+54... 


= Ine — (2n—1), 


+@m—1)=m(mit) 2 - m?, 


Replacing = by its value in terms of m, drawn from 
n 


equation (4) by 
- 26-1 
Tr 2m 


= (2q-1)=4(m—1); 
and doubling this, in order to express the effect of 2m 


rolls, we get 
VY=K°O(m--1). . ° » (7) 


The only interest of this expression for the amplitude 
attained in a non-resisting liquid, like that of all others 
of a similar character, is one of pure curiosity ; the ad- 
vantage pertains to it over the others of having been 
arrived at in a very elementary manner, and it applies 
neither better nor worse than they do to the true rolling. 

If in formula (7) we vary the coefficient m from 1 to 5, 
which causes the factor (m + 1) to vary from 0 to 4, we can 
see on the following Table that the values corresponding 


to the ratio 3 , for which y passes through very different 


we obtain 


values, are all comprised between very restricted limits, 
which are easily attained in practice. 


Tr 


m—1, 


3 
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For T= 5 seconds it is only necessary for T, to 
vary from 7.75 seconds to 5.55 seconds, in order that 
m —1 should vary from 0.4 to 4 (that is to say, from 


1 to 10) while = varies from. 1.55 to 1.11. When 


be passes from 1.71 to 1.11, Y varies from 1 to 20. With- 


out attributing more importance to these numbers than 
they merit, we can see at least that they explain the very 
great differences of the amplitudes of the rolling of vessels 
which differ from each other but slightly when steaming 
on the same swell. 

In considering the true rolling in a resisting medium, 
we will limit ourselves to the consideration of a particular 
case, viz., that of a vessel having 8 seconds for the half 
period of rolling, placed on waves of 7.2 seconds, which 
gives 


m=} 8 = 5. 
0.8 
For this case equation (7) gives (K* being made equal to 


5 = 16), 
V=16x40=6.40. 
Thus, for@ = 10 deg., we would have Y = 64 deg.; and 





for K? © = 10 deg., Y = 40 deg. 





Let us first assume for this particular case the results 
perp to rolling in a non-resisting medium, considering 
not only the maximum amplitude W,-but also the ampli- 
tude y, for each successive roll. Each amplitude y is 
equal to the sum of 6, corresponding to the rolls pre- 
ceding the one under consideration from the instant that 
y equalled zero. We know how to calculate the values 
of 5 y from equation (6). 

We will suppose K? © = 10 deg. 

We will trace the curve of the values of dy and of y 
‘corresponding to the different rolls which follow one 
another, fixing the origin of time not, as in Fig. 2, on the 
roll, which gives the maximum positive effect, and, con- 
sequently, 6¥ = Ay; but, on the roll commencing an 
increasing series, with 5 ¥ equal to zero; and we will 
su e , as well as 5 y, equal to zero at the origin. 

Thus, in Fig. 3, the point of the axis of abscissz, start- 
ing from which the values of n are to count, is not the 
origin O, but the point 5. 


Since we have supposed 
T -009, 
Ty 
the successive values of 2q¢—1 are 
For the roll 5 po 2x 0.9—1=0.8 
»  rolls6and 4 4x 0.9—3=0.6 
~ ieage i 6 x 0.9—5 = 0.4 
ae arcs 8x 09-7 =0.2 
9 0. 


The successive values of (2 g — 1) K? Gare then, starting 
from the origin— 
Deg 0 246886420 
For the rolls No. 1 2 3 45 678 9 10 


the curve which represents them (Fig. 3) is composed of 
the two straight lines A, A. 

This is evidently only an approximation. If one knew 
the true values of 5y, they would rather form, I think, 
an undulating curve, having its ordinates equal to zero at 
the points 0 and 10, and its maximum ordinate at the 
point 5, after the manner of the curveaa. Wecan study 
this point later on, but, from the practical point of view, 
the straight lines A A are quite sufficient for the present. 

Let us now add together the successive ordinates of the 
broken line A A— 


ie a as -n  e  aee, 
dV +30 still: om apeleiiets nee 
SOGREtES: i mr er 


£$+&¢%. ses OO 
and let us set up from the points 0,1, 2,3, . .. . nthe 
ordinates thus obtained, which at first go on increasing— 
deg. deg. deg. deg. deg. deg. deg. deg. deg. 
0 2 6 12 20 28 34 38 40 
until we reach the maximum ¥ = 40 deg., and thence go 
on diminishing— 

deg. deg. deg. deg. deg. deg. deg. deg. deg. 

40 38 34 28 20 12 6 2 0 
Taking these sums as ordinates, we obtain B B, the curve 
of amplitudes y successively attained in a non-resisting 
medium (Fig. 3). 

We have now to deduce from this curve the unknown 
amplitudes ¢ in a resisting medium, knowing that the 
effect of the resistance is carried on from one roll to 
another in a diminution of the amplitude 59 given by 
equation (2) of the artificial rolls in calm water— 

ig = NG, er « (2) 
The values of N indicated by experience are generally 
comprised within the limits 0.008 and 0.012, Let us adopt 
the mean value, 0.01. 

The curve of 59%, on Fig. 2, may be obtained by succes- 
sive trials, conducing to more and more ae 
curves. The condition to be satisfied is the following : 

Let CC be the curve of 5¢, which we have got to de- 
termine, and which we will suppose to be known. Let 
us get the sum of the ordinates— 

50? 

doo + 3,9? 

. . . a 

59d + 5; p+ . . . on b3 
and let us set up these ordinates at the points 0,1, 2,.. 
... 7, exactly as we did before, in order to deduce B 
the curve of rolls y from the curve A (broken line) of 6p. 
The new curve D D thus obtained represents a series of 
what we may call negative amplitudes of a roll @ x which 
does not exist, but the amplitudes of which, representing 
the cumulative effect of the resistances, starting from the 
origin, must be cut off from the amplitudes y, in order to 
give the true amplitudes 9. 

Thus the curve C, and consequently the curve D, being 
supposed to be exact, the difference M N between the 
ordinate of B and the ordinate of D for any given roll 
having the number n represents the true amplitude ¢ of the 
rolln. If we take at the same point n the ordinate PQ 
of the curve C, we ought to have, according to equation (2) : 

MN = 0.01 PQ?. 
When this condition is not satisfied, the curve C must 
be corrected by increasing its ordinates if the values of 
MN, which we have just found, are too great, and by 
diminishing them if the values are too small. © 
operation must be repeated until condition (2) is satisfied 
with sufficient accuracy, The pdint of intersection of the 
two curves B and D determines the abscissa, for which 
the amplitude © — zero, and consequently the true 
number of rolls included in a complete series of increasing 
and decreasing oscillations. This number is always less 
than 2 m, and may be much less. Consequently the true 
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number of rolls which composes the first half of the series, 
that during which the amplitude ¢ goes on increasing, is 
— diminished. 

_ Thus the influence of the passive resistances makes 
itself felt in two ways, and twice in the same sense, in 
diminishing the maximum amplitude, #, of the rolls com- 
pared to the maximum amplitude ¥, which would be 
attained in a non-resisting medium; on the one hand it 
diminishes the sum 3 3 ¥ constituting the angle ¥ by a 
quantity equal to the sum = 69 corresponding to the 
same number of rolls; on the other hand, it even 
diminishes the number of the differences 5 y, which enters 
into the sum = 6 y, and, consequently, enters into V. 
There is 4 certain amount of interest about this point to 
which I draw attention, because the old theories give no 
| memati to it, or even are founded on hypotheses in 

agrant contradiction with it, 
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series is a fact proved by observation, but it is right to 
say, in order to explain this phenomenon, that other 
causes contribute towards producing it, besides that 
which the consideration of the effect of the passive re- 
sistances has just revealed. y 

Fig. 3 has been obtained with the aid of the trials 
which have just been described, and which in — 
take nea: ly half the -~_ work of a skilful draughtsman, 
for each case considered. 


The value of - is 0.9 in the figure; the value K?0 


is 10 deg. ; the coefficient N has received the three suc- 
cessive values of 0.008, 0.010, and 0.012, which, according 
to formula (1), correspond with the three following values 
of _ maximum semi-amplitude @x on a synchronous 
swell, 
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AAA Broken line representing the successive values 


given to 6 y for the rolls Nos. 1, 2, 3, &c. 
aaa Curve of the same total area as AA i 


A, giving 


values for 5 which are probably more exact. 


BB Ourve of the amplitudes of rolling ¥ in a non 
resisting medium. 


CC Curve of the diminutions of amplitude 5¢ due 


to resistance. 


a 


DD Curve showing the integration of 59; the 
| joa are to be subtracted from those of 


EE Curve of rolls @ with resistance = difference 
between B B and DD. 

FF Curve CC reproduced, the scale of the ordi- 
nates being doubled. 


Notr —The ordinates must be converted into degrees by applying the formula p¢—Nmn* The total area 
comprised between the curve CC and the axis of abscissa equals the area of A A A on the left of the ordinate H H 


drawn as shown in the figure. 


When the two curves B and D have been obtained, 
nothing is easier than to trace EK, the curve of amplitude 
¢, on which one can follow the law, according to which 
the rolls succeed each other, better than by consulting the 
distances M N between the curves B and ». 

a from the point where the curve E intersects 
the axis of abscisse, a new series of rolls, characterised by 
a new curve E!, commences. The two series startin 
from dissimilar initial conditions, the two curves E an 
E! are necessarily unlike. Thus the passive resistances 
cause the mode of concordarce between the wave and the 
roll at the commencement of each series to vary from 
series to series ; they thus introduce a cause of irregu- 
larity which prevents the roll« from being repeated in 
uniformly periodic series, even on a regular sea. More- 
over, the origin and the extremity of the curve E E diffe 
completely from one another. he irregularity of the 


N Py 
deg. 

0.008 35.4 
0.010 31.6 


0.012 28.9 

The variable amplitude* of the rolls, on the given non- 
synchronous swell, is given in Table A, according to the 
curves E. 

The three curves of rolling with resistance differ very 
much from the three curves of rolling without resistance ; 
but they differ little amongst themselves. The effect of 
the coefficient of decrease N is notably lessened by that 


| of the coefficient of agreement m. 


* Amplitude is here the angle described from the posi- 
tion of equilibrium ; more exactly, it is the semi-ampli- 
tude of a roll. 


The indicated maxima ® for the rolls with resistance 
are very much the same as those observed in the usual 
conditions of the sea. 

The three maxima ¢, which are respectively 22.7 deg, 
21 deg., and 19.9 deg., differ only by 2.8 deg., while for 
the roll %u the difference between the least and the 
greatest attained is nearly 6.5 deg. 

The number of rolls for a complete increasing and de- 
creasing series has been reduced from 18 to 13, counting 
the last amplitude as nil, as the succeeding one was nega- 
tive. The change of value of N has a certain influence on 
this number, but not a sufficient influence to make it 
vary by one unit under the conditions we have con- 
sidered ; in order to reduce the total number of rolls of a 
complete series to 12, we should require, according to 
ac 3, to attribute a value to N which it would only have 
if bilge keels of very large surface were used. 

If, instead of keeping, for N, to the small variations 
which are found to exist in ships very nearly similar to 
each other, we en extreme cases; such, for 
instance, as the value 0.04 observed on the Elorn, fitted 
with —_ keels, and the extraordinarily low value 0.04 
observed on the Sultan, then the coefficient N would have 
exercised a pronounced influence on the whole law of the 
motion. e total number of rolls in the first case would 
have been only 12; it would have been 14 in the second 
case. At the same time, the two maxima of ® would have 
been respectively 12.8 deg. and 27.8 deg. Fig. 3 only 
gives the extremity of the two curves D, corresponding 
to the two extreme cases. 














TABLE A, 
Semi-Amplitudes of the Successive Rolls. 
Number of | ? with Resistance. 
Rolls. W without 
Resistance. | | ‘i 
| N= 0.008, | N =0.010. | N= 0.012. 

No. deg. | deg. deg. | deg. 
1 0 | 0 0 | 0 
2 2 1.85 1.80 1.7 
3 6 5.6 5.4 5.2 
4 12 10.6 10.3 10.0 

5 20 16.4 15.8 15.3 

6 28 20.8 19.6 18.7 

7 34 22.7 21.0 19.9 
8 38 22.6 20.7 19.3 
9 40 21.0 19.0 17.6 
10 40 18.2 16.2 15.0 
11 38 14.3 12.4 11.2 
12 34 9.5 7.6 6.6 
13 28 3.5 1.9 0.9 
14 20 3.5 1.9 0.9 
15 12 3.5 1.9 0.9 
16 6 3.5 1.9 0.9 
17 2 | 3.5 1.9 0.9 
18 0 | 3.5 1.9 0.9 














We should have had to draw Fig. 3 for several properly 
chosen values of the coefficient of agreement m; and, 
moreover, we should have had to cause K? © to vary, and 
in order to do this it would not have been sufficient to 
change the scale of the ordinates. We should thus obtain 
pretty easily a collection of data relating to non-syn- 
chronous rolling, complete enough to correspond with the 
actual state of the experimental data which we possess on 
the subject of N . m and K? 0. 


LAUNCHES AND TRIAL TRIPS. 

THERE has just been completed in America an interest- 
ing screw steamer for the lake service, which is fitted 
with the Belleville water-tube boilers, and the United 
States Government attach so much importance to the 
installation that the officers of the Bureau of Steam Engi- 
neering in connection with the Navy are themselves to 
make a series of exhaustiye tests with the boilers and the 
engines with the view of arriving at an accurate estimate 
of the efticiency of this t of boiler, which, as is well 
known, has been adop or the British cruisers Terrible 
and Powerful. There are 28 boilers. The total grate 
area is 812 square feet, and the heating surface 25,760 
square feet, the ratio being 1 t0 31. The total weight of 
the boilers is 400 tons, and the space occupied by each 
boiler 7 ft. 9 in. by 6ft.6in. Thesteam pressure allowed 
is 267 lb., and the engines are of the quadruple-expansion 
type, developing 7000 indicated horse-power, having 
ps ow 25 in., 36 in., 514 in., and 74 in. in diameter by 
42 in. stroke. With 1000 tons of coal on board, 800 of 

mgers and crew combined, the load displacement 
is 4482 tons, the draught being 14 ft. The — is 
174 knots with the engines running at 120 revolutions. 
There is a four-bladed propeller of 13 ft. diameter and 
18 ft. pitch. Of course she is a twin-screw, and is re- 
garded as the finest lake steamer yet built. Her name is 
the N rth-West, and her dimensions are 360 ft. on the 
load line, 44 ft. breadth moulded, and 44 ft. depth 
moulded. 


On Wednesday, July 4, p ive speed trials were 
made with the steam launch Tetera, owned by Mr. R. 
R. MaclIver, designed by Mr. Charles Livingtone, and 
engined by Messrs. W. Sisson and Co., Gloucester. She is 
70 fb. by 8 ft., and the machinery consists of a set of com- 

und non-condensing engines, 9in. and 134 in. in 

iameter by 9 in. stroke, with a locomotive marine boiler, 
175 lb. working pressure. The highest speed attained was 
15 knots, with the engines running at 385 revolutions. 
On Thursday, July 5, a similar series of trials were 
carried out with the fast steam launch Phantom, 60ft. by 
8 ft. 1}in., designed and owned by Mr. A. R. Sladen, and 
fitted with a set of machinery similar to that of the 
Tetera, and by the same firm. The highest speed attained 











was 17.8 knots, the engines running at 415 revolutions, 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Ongies v Specifications may be obtained at the Patent Office 

‘ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the pt of a pplet. 
—— is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Ojice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


14,202. L. Pyke and E. §. London. Dy- 
namo Electric Generators. [3 Figs.) July 22, 1893.— 
This invention relates to multipolar continuous-current dynamo- 
electric gene: ators, and has for its object to avoid unequal mag- 
netisation of different parts of the armature and the attendant 
counter-electric action due to differences in magnetic power of 
the several field-magnet poles and to the unequal air space re- 
sistance consequent on any want of truth in the relative position 
of the field poles and armature. A single exciting coil A is em- 
ployed, contained within a deep annular channel formed in a 
single magnetisable mass B B! of steel, by which the coil is sur- 
rounded on three sides. Within the channel in front of the coil 
are two sets of polar extensions C, C! of magnetisable material in 
the form of laminated plates bolted together and held in place 
against the walls B, B' of the magnetisable mass by brass rings 
¢, c', 80 that the polar extensions are under the direct influence of 
the exciting coil A. The one set of field poles C is of opposite 
polarity to the other C!, and those of each set are regularly alter- 
nated with those cf the other. The armature D revolves in the 
annular gap between the two sets of polar extensions, so that 
whilst the same degree of magnetic strength is insured in all the 
poles, the outer surface of the armature is under the influence of 
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polar extensions of one polarity and the inner surface under that 
of polar extensions of opposite 5 olarity, the magnetic effectin any 
one part being equal to the magnetic effect in any other. The 
armature core is formed of annular lamine d of sheet iron 
radially toothed on their inner and outer << so as to form gaps 
d\in which the conductor coils are wound. These lamiow are 
bolted together and to the rim of the wheel E of gun metal fixed 
on a shaft F, a few only of the ends of the coils being attached to 
the corresponding segments g of the commutator G. The shaft F 
has its bearing in the centre of the field magnet B, the end of the 
shaft which projects beyond the armature carrier E carrying the 
commutator G. Besides this segmental commutator for the com- 

tation o! ti currents, an additional commutator may 
be placed upon the shaft, consisting of two insulated metallic 
tings connected to the armature winding s> that an alternating 
current may be collected from them, whilst the brushes H are 
carried by a crosshead pivoted in a bridge-piece I attached to 
arms fixed upon the outer portion B! of the field-magnet. This 
bridge-piece is pivoted at one end to its arm so as to admit of 
being swung aside along with the brushes, when it is desired to 
remove the armature from the machine. The other end of shaft 
F is provided with a coupling, the field coil A being either ina 
shunt, orin series, (Accepted May 29, 1894). 


6742. Siemens Brothers and Co., London, and 
G. 8. Grimston, Westcombe Park, Kent. Electric 
Switch, [2 Figs.) April 4, 1894.—This invention relates to an 
electric switch, which is worked so as to open and close a circuit 
by currents of electricity transmitted from a distance. The sole- 
noid has its coil connected to a source of electricity and switch 
at a distance, and the core B linked to one arm of a lever, the 
other arm of which carries a spring pawl C and is loaded by a 
weight so asto overbalance the core. On the spindle E, on which 
the pawl lever turns, is fixed a ratchet wheel D, having four 
teeth, with which the pawl C engages, and on the same spindle 
E, within a casing G closed air-tight, are fixed insulated two arms 
F, in the form of staples, both limbs of each staple having their 
front edges sharp as knife edges. In the lower part of the casing 
G are fixed insulated two ae containing mercury M, above 
which in each case isa layer of sand S. The cups are made with 
tenminals H, to which are connected the conductors for the 
circuit governed by the switch. When an electrical current is 
transmitted from a distance to the coil of the solenoid A, the core 
B is attracted downward, and the pawl C causes the ratchet 











wheel D to turn one quarter round. The arms F are thus brought 
round toa horizontal position, both out of the mercury M, so 
that the circuit of H is opened. After this movement, the pawl C 
descends in obedience to the weight acting on it, and engages 
under the next tooth of the ratchet D, so that when another 
current from a distance excites the solenoid A, the ratchet being 


late which also carries the rails between which it swings. It 
8 Operated by a lever E, as is also the end of the main track A so 
as to place this to correspond with the set position of the angular 
rail that is either to be in line with the main track or with 
the switch rails, the double operation being performed simul- 
t i ion of the two lever mechanisms. The 



































6742 


turned another quarter round, the other of the arms F is im- 
mersed in the mercury, again closing the circuit of HH. The 
sand lying over the mercury prevents sparking when the arms 
leave it, and — it against oxidation. As the arms F are 
knite-edged, they enter and through the mercury and sand 
without causing much disturbance. (Accepted May 29, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,161. S. Straker, London. Lubrication of Bear- 
ings. [7 Figs.) July 22, 1893.—This invention has for its object 
to _ a continuous system of circulating oil automatically in 
and around a journal or spindle and bearing. Oil is poured into 
the oil-box until sufficient is circulated as to fall to the bottom of 




















the oil catchers d, d1, when, if the spindle is set in motion, the 
disc flys the oil into the cup, the lubricant passing through 
the orifice into the strainer, through which it percolates and feeds 
the bearing, returning into the catchers for recirculating. (4c- 
cepted May 29, 1894.) 


SHIPS AND NAUTICAL APPLIANCES. 


10,398. G. C, L. Lenox, London. Effecting Elec- 
trical Communication with Vessels, &c., at Sea. 
{1 Fig.] May 26, 1893.—In this invention the electrical cable is 
brought toa central buoy or vessel unencumbered with moor- 
ings, but attached to two buoys which carry the latter. Each 
buoy is anchored by two chains extending to an angle of not 
less than 45 deg. apart, extra weights being suspended to the 





attachments between the central and the mooring buoys to retain 
the former. a is the central buoy to which the electric cable b is 
led. This cable bis a short length connected to a sinker ¢ to 
which the main cable d is led ; the portion b of the cable, which 
is most exposed to wear, can be thus repaired. e are two buoys 
secured by moorings f, and g are chains by which the buoy a is 
fastened to the buoyse. (Accepted May 29, 1894). 


RAILWAYS AND TRAMWAYS. 


15,672. H. and E. Rich and W. W. Barcus, Mus- 
kegon, Michigan, U.8.a. Railway Switches. (3 
igs.) August 18, 1893.—This invention relates to a construction 
of railway switch in which the ordinary frogs and guard rails are 
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need with, and a swinging angular rail piece pivoted at one 
ere it is wide enough to connect two rails, the other end 
Wethe width of an ordinary rail, so that in one position it 


dis 
ep 
havi 


serves as part of the main track, and in another as part of the 
end ona 


switch track, The angular rail is supported at eac 


parallel valle Al constituting the swinging portion are held in 
ties. (Accepted May 29, 1894). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,330. J. Grove, London. Heating Lamps Ap- 
licable to H bon s. (5 Figs.) June 

, 1893.—This invention has for its object the combustion of a 
heavy petroleum for the purpose of jucing a flame of intense 


calorific energy, and to provide means by which the flame is kept 
pew y treme pg flickering. A tube is bent at its up; 
fitted a small burner, above which is arrang: 


rend, and 


into it a deflector. 














The other end of the tube is affixed to ye into a reservoir 
containing the supply of petroleum and compressed air. In 
communication with the reservoir isa pump which supplies the 
air drawn from the atmosphere to ihe reservoir. The piston 
of the pump is actuated automatically by the compression and 
explosion of the charge in the motor cylinder, which is placed in 
commubpication with the pump piston by a pipe. (Accepted 
May 29, 1894.) 


STEAM ENGINES, BOILERS, EVAPORATORS, 
&e. 


12,456. J. Leveque, Herstal, 

Cylinder Engines. (4 Figs.) June 24, 1893.—This inven- 
vention relates to six-cylinder engines disposed concentrically 
round the axle, and consists in an application of the compound 
principle to effect an economy of fuel and to obtain the re- 
gularity of action and the speed of rotation attained by these 
he ses Each cylinder is double, the axis of the cylinder B 
being a continuation of the axis of the cylinder C. The distribu- 
tion is effected in the double series of six cylinders by a ring D 
for the small cylinders, and another ring D! for the large cylin- 
ders, opening alternately the inlet and outlet of each cylinder. 
The two rings D, D' are made with cylindrical bosses which fit 
into each other with tight joints formed by piston springs 
lodged in grooves, and an eccentric V, formed by an enlargement 
of the main shaft S, drives the rings ; the ring D serves for the ad- 
mission and exit of steam for the six small cylinders through 
the ports Z; it rests on a crown K movable vertically in a groove 
and provided with a boss which forms a double wall fora chamber 
E containing the steam supply, and for another chamber H into 


Belgium. Six- 








which passes the exhaust steam. The interior of this ring is in 
communication with the steam supply chamber E, so that the 
upward pressure exerted on the ring may be balanced by the 
downward pressure exerted on the ring D by the steam con- 
tained in the annular space C between the six small cylinders 
and the bosses of the rings D, D'. This chamber, into which 
exhaust the small cylinders, acts as areceiver. The steam which 
it contains enters the large cylinders through six ports which are 
successively uncovered by the ring D’, which also allows of the 
escape through its interior into the exhaust chamber H of the 
steam from the cylinders the pistons of which have reached the 
end of their stroke. The cylindrical extension of the ring D is 
double, as is also that of the ring D!, and the annular space G 
formed by it acts as an insulating jacket between the receiving 
chamber C and the exhaust chamber H, so as to diminish the 
cooling of the steamin the receiver C. The cylinders are inclosed 
in a cylindrical casing, and the space which exists between 
them and the casing serves both ss a reservoir and a jacket 
for steam. The steam inlet pipe is provided with a butterfly 
valve controlled by a governor. (Accepted May 29, 1894). 


12,878. J. Robinson, Huddersfield, Yorks. Feed 
Water Purifier. (3 Figs.) July 1, 1893.—This invention 
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relates to a method of supplying boilers with feed water, and the 
object is to increase the heat of the feed water before it 
enters into the boiler. Inside the boiler a and arranged longitudi- 
nally close to the top is a pipe d which is bent down at the front 
of the boiler and coupled to the valve c, the opposite end of the 
pipe being closed. The pipe d is supported by brackets e secured 
to the tie-rods f, and at intervals apart it is —- on its 
upper side, and over each perforated portion is placed a metal 
hood which is secured to the pipe by set-screws 7 and lock nuts j. 
The feed water for the boiler is admitted through the valve c to 
pipe d, and is discharged from the latter through the perforations 9, 


Fig.t. 










































































on issuing from which itimpinges upon the interior walls of the 
hoods h and is thereby deflected into the boiler. As nearly the 
whole of the pipe d is situated in the steam space of the boiler, 
and is therefore always —- in live steam, the water ad- 
mitted to the pipe being heated to a high temperature before it 
comes into contact with the water already in the boiler, and 
with very little heat will, if not previously vaporised, be con- 
verted into steam, by which sudden contractions of the metal by 
contact of cold water will be avoided. A check valve k is em- 
ployed in connection with the pipe d which will act in conjunction 
Pith the valve ¢, should the latter from any cause fail to act, and 
it also enables the valve ¢ to be repaired when the boiler is under 
pressure. (Accepted May 29, 1894). 


5648, W. H. Jenks, Brookville, Jefferson, Penns., 
U.S.A. Fluid Pressure Engines. [9 Figs.) March 17, 
1894.—The object of this invention is to provide means for re- 
lieving the pressure in the cylinder of an engine, where steam is 
admitted to the cylinder through piston valves. The cylinder A 
has ports a, a! at —— ends, communicating with exhaust 
ports B, B', and with the steam chest C. The steam chest is 
provided with a case D for the relief valves E, through which 
the reciprocating valve F extends. The ports a, a’ communicate 
with openings /, f! leading into the steam chest, and with open- 
ings b, b' leading to the exhaust passages B, B'. The sleeves E, E! 
are each formed with an annular head ¢ adapted to rest against a 
seat el, at the opening f or f1, and each is also provided with a 
socketed head, and with openings e3, through which the steam 
passes from the steam chest into the bore of the sleeve. The 
sleeves form a part of the valve cylinder, and lie loosely in the 
supports D, which are bored to receive them, and hold them con- 
centric with the openings b, b!, At their outer ends, the sleeves 








are faced to form steam-tight joints with the seats surround- 
ing the openings /, 1. They are held against these seats by the 
springs and by the pressure of the steam in the steam chest. The 
central portion of the valve acta merely as a support to help carry 
the weight of the valves, and it is made hollow to reduce its 
weight as well as to give a freer passage to the steam. The port a 
(Fig. 1) is closed to the admission of live steam, while the port a! 
isopen. The exhaust at b' is closed, while the exhaust at d is 
open. Steam passing through the openings enters the cylinder 
» aol the port a!, while steam is exhausted through the port a 
and opening }, into exhaust e B. As the piston nears the 
end of its stroke, the valve F, moving in the same direction, first 
closes the exhaust opening b, and then, ep onry its motion, 
admits steam to the port a, from the steam chest C. If, during 
the period of compression, the pressure in this end of the cy- 
linder rises too high, thie pressure acting on the exposed end of 
the sleeve E forces it back from its seat, and thus relieves the pres- 
sure in the cylinder, (Accepted May 29, 1894). 


6658. W.N.Morriss, Moonee Ponds,and R.H.Smith, 


South Earee, Victoria. Feed-Water Heater. [4 Figs.) 
April 8, 1894.—This invention relates to a feed-water heater for a 








boiler. The apparatus is placed in the kebox of al tive 
over the exbaust steam pipe H so far in front of the boiler tubes 
J that the draught is not interfered with. Water from afeed pump 








by a pipe A and check valve B to the upper chamber C, 

rom which it flows by tubes D into a lower chamber E, and 
thence by a pipe F bent round the smokebox through the valve G 
into the boiler. The exhaust steam passes from through the 
spaces within and between the tubes D, ay sees at the 
top by the nozzle I. The hot gases from the boiler tubes play 
upon the outer casing of the apparatus, so that the feed water 
flowing through the apparatus becomes highly heated before 
entering the boiler. Means are provided wr tte ny | the ap- 
paratus from becoming overheated. (Accepted May 29, 1894). 


14,745. G. Durr, Ratingen, Germany. Steam 
Generators, [4 Figs.) August 1, 1893.—This invention 
relates to water-tube boilers, and consists of a water chamber 
situated in front of the tubes, and serving as a means of com- 
munication between the tubes and the main water reservoir, a 
steam and water collector, and the water-tubes. The steam 
arising from the water in the collector first into a tube a 
provided at the top with a longitudinal slot, and thence strikes 
against the front wall b of the pocket m, and rises up into the 
inner tubes c of the superheater. After having through 
the inner tubes c the steam returns to the front end through the 


Fig.2, 
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outer tubes. The water chamber, situated in front of the boiler 
tubes, is divided into two compartments by a vertical parti- 
tion, the front half communicating with the inner tubes, while 
the rear com ment communicates with the outer tubes. 
The steam arising from the outer tubes can escape through 
the rear compartment directly into the steam collector, thus 
avoiding excessive heating of the tubes. The front wall of 
the boiler is provided with holes placed in the axes of the tubes, 
which are closed by plugs having the shape of a bell, in order that 
the plug may take part in the expansion and contraction of the 
front wall, and will remain steam-tight without any special pack- 
ing device. The pocket m serves to receive the inner tubes c of 
the superheater. (Accepted May 29, 1894). 

12,967. J. Boddy, Newport, Mon. Metallic Packing. 
{1 Fig.] July 3, 1893.— This invention relates to metallic packin 
for the stuffing-boxes of piston-rods, &e. A number of male an 





female segments M and F are inserted into the stuffing-boxes, and 
have conical surfaces on one side, and are so arranged that as the 

land is forced in, the male segments are set up against the 
nterior of the stuffing-box. (Accepted May 29, 1894). 


14,059. A. Collmann, Vienna, Austria. Valve Gear 
for Engines. [8 Figs.) July 20, 1893.—The object of this 
invention is to provide for a positive but sudden closing of the 
admission valves for any expansion of steam. The cam D is 
either rocked on its axis x (Fig. 1) or reciprocated along a guide 
(Fig. 2), where a roller R in the former case or a head R! in the 
latter connected with the valve stem v is so actuated that the 
valve V is first slowly raised a little and then very rapidly to the 
full height of its stroke, in which position it remains approxi- 
mately tiil the moment of closing. When the trigger gear re- 
leases the reciprocating cam D at any desired moment, the 





cam D is suddenly moved backwards either by a weight or 
spring pressure. Owing to the pressure closing the valve, 
the roller R or head R! bears constantly against the work- 
ing surface of the cam D, and the latter is so shaped that 
the downward movement of the valve is very rapid at first, 
and is retarded towards the end of the valve stroke, so that the 
valve is brought home on to its seat without shock. After the 
closing of the valve the cam D continues to move backwards, 
entirely leaving the roller R or head R! free. This backward 
movement of the cam D is controlled by a dashpot containing 
fluid, such as oil. (Accepted May 29, 1894). 


MISCELLANEOUS. 


12,715. C. Maclaren, London. Stop Valves. [10 
Figs.) June 28, 1893.—This invention relates to double-faced 
stop valves in which the way is stopped or opened by sliding the 
valve oy og into or out of it with a linear motion, and in a 
direction at right angles with the axis of the way. a is the body 
of the valve, a' the way, a2 the valve seats, b the detachable 
cover, b! the stuffing-box, c the spindle and the handwheel for 
working it. A pair of plates é constitute the valves proper, to 
the inner faces of which the outer ends of the le f are con- 
nected by pivots f} set at a given distance above the axis of the 
way al, he inner ends of the links of the toggle, constituting 
its knee, are connected to a block g by pivots f2. The block g re- 
ceives the bottom end of the follower. h is the second toggle, 
the outer ends of which are connected by pivots A! to the inner 
faces of the valves e symmetrically with reference to the axis of 





the way a! and to the pivots /!. The inner ends of the links of 
the toggle h, which constitute its knee, are connected to a butting 
piece i by pivots which stand symmetrically with the pivots f2 
relatively to the respective axes of the way a! and the follower c. 
The pivots /1, h! have their bearings on the pair of parallel ridges 
on the backs of the tive valves e; the pivots having 
theirs in the cheeks g!, i' of the block g and butting plate i re- 
spectively. j is an abutment upon the bottom of the valve body 
immediately under the butting piece 7. A pair of upon 
the backs of the respective valves ¢ stand opposite each other, and 
are long enough to prevent the valve faces being moved in a line 
with the axis of the way al away from their respective seats more 
than is necessary to prevent them rubbing the seats during their 
vertical motion in either direction, The motion of the valves 
away from their seats is caused by the engagement of studs e+ 
which project from each side ofa valvee, with the fixed inclines k. 
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The four studs e4 are all in the same plane, and those on one 
valve e at the same distance from the axis of the follower c as those 
on the other; the inclines are the counterparts of each other in 
respect of ition, length, and angle. They are formed upon 
bars k' which are held inside the ly of the valve with the 
inclines k, and tho vertical edges k2 within the reach of the respec- 
tive studs e4. J is a tripod standing upon the cover b, both being 
held to the valve body by bolts and nuts which pass through the 
feet of the tripod, the cover, and the top flange of the valve 
body. The boss 21 of the tripod is bored to receive anutl?, The 
latter is turned down to enter the boss, and is screwed internally 
to engage with the screw thread of the valve spindle c. Further, 
it is made integral with the handwheel d. 23 is a holding ring 
which is held to the underside of the nut 12 by a set screw, so 
that the only motion of which the handwheel is capable is one of 
rotation about its axis. (Accepted May 29, 1894.) 


12,463. J. Whitcher, West Cowes, Isle of Wight, 
and J. Whitcher, London. Pumps and Engines. 
(12 Figs.) June 24, 1893.—This invention relates to — for 
water supply, sewage pumping, &c., and its object is to afford pro- 
tection to the working surfaces and packings of the pumps from 
sand and grit, and to secure a smoother working. In the case of 
common lift pumps for wells and water borings, the pump consists 
of a bucket with valve A. To its upper side is attached the 
shield D, and to its lower side the shield E. These lap over the 
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working surface of the barrel, and they work immediately adja- 
cent to it, but not touching. At F and G are protective rings 
fixed to the barrel to break z currents of fluid that may tend to 
rush in behind the shields. The liner of the pump is attached to 
the abutment and to fit the liner in the barrel, so that it may be 
drawn up with the bucket for repairs, &c. C is the suction valve 
of the pump. (Accepted May 29, 1894), 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cages in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





MANHATTAN ELEVATED RaILRoAD.—Judicial authority 
has been given to the Manhattan Elevated Railroad Com- 
ny to construct a third track between Twenty-fifth and 

ighty-third Streets on Ninth-avenue, New York. 





COPENHAGEN AND BERLIN.—The first step has been 
taken towards the establishment of telephonic communica- 
tion between Copenhagen and Berlin. The finance commit- 
tee of the Folksthing has reported in favour of the proposed 
German telephone department, and a cable between 
Copenhagen and Odenser has been so laid as to form part 
of an eventual telephone line to be carried vid Odenser, 
Kolding, and Hamburg to Berlin, 
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SMEDLEY BROTHERS, Ltd, 


Eagle Ironworks, BELPER, DERBYSHIRE, 


EDCE RUNNER CRINDING MILLS 


FOR ALL DESCRIPTIONS OF MATERIALS. 2106 
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ESTABLISHED 1777. 
MAKERS OF 


OIL MILLS, 


Hydraulic Ram & Pomp Leathers, 
THE KINGSTON: PATENT 








Catalogues — fey in English, French, German, and 
, free on application. 


5 ROSE, DOWNS & THOMPSON, L?- 


: $ = = 2  eounnnnemes CONTRACTORS, 
soem ? : fe OLD FOUNDRY, HULL, 
< ry : 76, Cortlandt St., NEW YORK, & 1, Lali Bazar, CALCUTTA 
On Admiralty and War Office Lists. 
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“Premier ” Press, No. 331, 
with Double Pump and Kettle. 


“PREMIER” PROCESS 
oF 
SEED CRUSHING. 


This process, which 
is fully described in 
the 9th Edition of our 
Catalogue, is particu- 
larly designed for the 
first pressure of very 
oily seeds and nuts, 
such as Olives, Copra. 
Rape, Castor seed, 


‘The Presses, of 
which several varie- 
ties are described, are 
erected either singly 
or in blocks of 2 or 3. 
The smallest size, as 
illustrated here, forms 
in itself a complete oil 
mill for certain a 
poses. 











LUKE & SPENCER, Ltd. 


LIME BANK WORKS, 7004 
ARDWickx, MANCHuES TEX. 
Telegraphic Address: “EMERY, MANCHESTER.” 
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THOS: CHATWIN, «7. 10x srt, BIRMINGHAM. 


— MANUFACTURER OF — 


Stocks, Dies, and Taps; Serewing Machines i great variety ; Twist Drills and rertigg 
Standard Cylindrical Ga ; Ratchet Braces; 
Tube Cutters ; Tube Wren an Vices, and General Tools, ‘ 
GOLD AND SILVER MEDAL, CALCUTTA, 1884. 

AWARDED AND AT 


First Order of Merit STOCKHOLM, 1886. 



















STANDARD, GAUGES. 





(MPROVED RIMER with TWI8T FLUTES. 


RATCHET BRACE, 





TAPER 8HANK TWI8T ORILL, with Grinding Line, ~ 


OLYBURN 8PANNER, 


HAND-POWER SCREWING MACHINE for ~ with 
SELF-ACTING FEED MOTION for CUTTING OFF, 


















ANGULAR PATTERN 8TOCK8 AND DIES. 
WHITWORTH Pattern GUIDE 8TOCK8 AND DIES. 
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stone Breakers & Ore Crushers. 


rartam “BLAKEH-MARSDEN” IS THE BEST, _.. 


——— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 


OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS: 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRBNCH, 4ND SPANISH. 9900 


Postal Address: H. R. MARSDEN, LEEDS. Ms te MARSDEN, LEEDS. 


EMERY WHEELS. 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL’S EMERY WHEEL CO., Mill St., Bradford, MANCHESTER, 





























Prings, Plans, Tracings, 
&c., executed with A and on 
ee | mod eae by MESSER THORPE, Mecha- 


Clyde Rivet Works Oo. 


GLASGOW. 
Deer Rivers, Srixms, Woon Bonsws, Soazw Bours, 


ral Draughtsmen, 8, Quality = 
Chancery Lao 0. 
» J sa thoroughly practical Engineers. 
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WEIGHING MACHINERY. 
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— | STEAM PUMPS 
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Bae, Addr WEIGHING, MANCHESTER.” 


ROBERT BOYLE & SON’S 
LATEST IMPROVED PATENT SELF-ACTING 


, AIR PUMP VENTILATOR, 


50 PHR OHNT. REDUCTION IN PRIOBH. 


“ Fibiieinam and most Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship. 
64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 861 
OUR 


CATALOGUE 


‘An ienon athe on labour- 
saving machinery, steam and power 
appliances.” 








INVITATION. 


| Employers, Engineers and 
i Managers should visit our 
Works during the months of 
AUGUST and 
SEPTEMBER, 
and inspect, in all stages of 
progress, the | 
Engines, Coal Belts, | 
- Elevators, Conveyors and 6, 
Accessories, pe 
for the 1 Automatic Coal 
and Coke Handling Plants in 
the World, 













“The best catalogue we have seen 
for works | managers and consulting 
engineers.” 














. will no doubt be awarded a 
place on the desk of buyers of machinery 
at home and abroad.” 





‘*The majority of the appliances are 
used by all users of steam aud power.” 





‘The improved driving appliances 
are interesting to every engineer.’ 


a New Conveyor Co., 


LIMITED, 


“3 & 4, Lime St. Sq., 
4 LONDON. 


~ F ‘* The compressed steel chainbelts are 
= a new departure in driving.” 











“*, . .. @ superb catalogue. . . 
replete with interest for every buyer of 
machinery.” 
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‘* Consulting engineers, works mana- 
gers and machinery agents who do not 
a ply for a copy of the New ConvEYoR 

.’ CATALOGUE will show an unpardon- 
able rem remissness to their interests.” 











eS PSII 








~ DAVEY, PAXMAN & | CO., Roane COLCHESTER, 


—— MAKERS OF —— 


ENGINES & BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 





Portable and Semi-Portable Engines, | Triple Vertical and Boilers, 
Semi-Pixed Engines and Boilers, Horizontal Winding Oompound Semi- Engines & Boilers 
Horisontal Engines, Compound Portable and Semi-Portable | Compound Horizontal Fired 

Vertical Hagines and Beilers, Oornish, Lancashire, and other 


LANCASHIRE BOILERS 








; mip The Engines are 


‘ed with PAXMAN'S PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
GOVERNORS, which ensures a steady and constant speed in any emergency. 





a This Gear is one of the GREATEST and MOST MODERN IMPROVEMENTS effected in the Steam Engine, 








From 2 to 1000 Horse-power. 


P Catalogues, and full particulars with prices, on application to 
MAKERS OF ENCINES DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. 
London Office : 78, QUEEN VICTORIA STREET, E.C, 





Made in all Sizes. 








REFRIGERATING & ICE-MAKING MACHINERY. 


= 2000 MACHINES SOLD. 


Messrs. WILDRIDGE & SINCLAIR, Sydney, Agente for the Lows Barrish Raraiesration Co., Lrp., LONDON. 
Dear Sias,—We are pleased to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North 


SYDNEY, August 14th, 1893, 
ney, has been at work continuously tor over six months, and has completely 


fulfilled the Specification with conditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, and on a remarkably small consumption of fuel and labour expenses. 


the in pon oe Mo rr a — that during his ten years’ eonnecti 
a and is specially well atapted 8 free 
during the introduction of warm air. From the Seen the zing ‘and = ea in warm climates, 


e@ carcasses wrappers were shipped in a perfectly dry state. 


ion with the New Zealand and meray: og Trade, the Linde system is the best he has ever been — with, as it gives the highest results on 
e brisk circulation of air i the Gamnbore crest, b ae, _ pe with an ‘ 


of snow even 


ours faithfully, 


Finance Association, Ltd. Bipigued)” W. Tyson, Secretary. 


THE LINDE BRITISH REFRIGERATION Co., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. 


WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. * 





RIND 





Steel Castings 


For Locomotive Builders. 
,, Hydraulic Engineers. 
y» Colliery Proprietors. 
,» Dredger Builders. 


Sole Makers of Manganese Steel under the Hadfield System and Patents. 


Hadfield’s Steel Foundry Co.,L’ 


156 & 157, Leadenhall Street, London, E.C. 


Hecla Works, Sheffield. 
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THE MANCHESTER MEETING OF THE 
INSTITUTION OF MECHANIOAL EN- 
GINEERS. 

For the fourth time in the course of its 47 
years of existence, the Institution of Mechanical 
Engineers will next week hold its summer meet- 
ing in the centre of the leading cotton manufacturing 
district of the world.* The last summer meeting 
of the Institution was held at Manchester in the year 
1875, and during the 19 years which have since 
elapsed an enormous development has taken place 


duction of stationary engines and boilers and of 
machine tools. In each of these branches of 
mechanical engineering the progress made since 
1875 has been enormous. Twenty years ago, not- 
withstanding the good work which had been done 
by Messrs. Hick, Hargreaves, and Co. and some 
other firms in introducing Corliss gear and its 
equivalents, the old type of slide-valve engine was 
still being extensively made, even for large powers, 
while high steam-pressures and piston-speeds which 
have now become matters of ordinary practice were 





then adopted only in exceptional instances. Boiler- 
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Fic. 2. Inrerior or Otp Hanp Loom House. (See page 99.) 


in the mechanical resources of the district. Not 
only have old-established works been enlarged 
and new works started, but most important and, 
in many cases, entirely radical changes have been 
made in processes of construction and in the plants 
by which such processes are carried out. 

The Lancashire district has long been celebrated 
not only for its textile machinery, but for its pro- 





* The preceding summer meetings of the Institution of 
Mechanical Engineers were held in Manchester in June, 
1857, July, 1866, and J uly, 1875. In addition to these, brief 
autumn meetings were held at Manchester in Decembor, 
1853, November, 1875, October, 1876, November, 1877, 
October, 1878, October, 1879, October, 1880, October, 
1881, and November, 1882. 








making, too, has been almost revolutionised during 
the same period. It is not that the best practice 
now is so much in advance of the best practice in 
1875, but that the high class of work which was 
then being turned out only at a few exceptional 
establishments is now produced at scores of works, 
and is accepted as the standard good practice of the 
present day. In saying this it is only just to pay 
a tribute to the memory of the late Mr. Daniel 
Adamson, to whose successful efforts to elevate 
boilermaking into an important branch of mecha- 
nical engineering so much of our progress is due. 
In the construction of machine tools, too, there has 
been steady and important progress. Not only have 
great numbers of special tools been introduced, but 


standard machines have been vastly improved, and 
have been made capable of turning out more and 
better work at a reduced cost. 

Bearing these facts in mind, it is certain that 
those members of the Institution of Mechanical 
Engineers who took part in the meeting of 1875, 
and who may also be present next week, will see most 
important changes, and it will certainly not be the 
fault of the local committee if they do not find 
their visit both instructive and agreeable. The 
programme which has been arranged is a most com- 
prehensive one, and the only fault that can be 
found with it is that no individual member can go 
through the whole of it, and each member at the 
end of his week’s work will be apt to feel that, 
interesting and important as may have been the 
works he has inspected, they yet are fully equalled 
by those which there was not time to visit. 

The meeting opens on Tuesday next, the 31st 
inst., when the morning will be devoted to the re- 
ception of the President, Professor Alex. B. W. 
Kennedy, and members at Owens College by the 
Lord Mayor of Manchester, Sir Anthony Marshall, 
and to the reading of papers. For the afternoon 
three alternative excursions have been arranged, 
the first being to the Electric Light Station and 
Corporation Gas Works; the second to Messrs. 
Thomas Hoyle and Sons’ Calico Printing Works, 
to Messrs. S. and J. Watts and Co.’s Warehouses, 
and to the printing works of the Manchester 
Guardian; and the third to a number of works and 
mills in Manchester and its neighbourhood, which 
have been kindly thrown open to the members. 
In the evening the Lord Mayor of Manchester 
will entertain the members at a conversazione at the 
Town Hall; On Wednesday, August 1, the morn- 
ing will be again devoted to the reading of papers, 
while for the afternoon alternative visits have been 
arranged to the Manchester Ship Canal, and to the 
new Hydraulic Power Station, the Manchester 
Packing Warehouse, and Chief Fire Brigade 
Station respectively. The various works, &., 
already referred to, will also be open for inspection, 
while in the evening the dinner of the Institution 
will take place at the Grand Hotel. 

Thursday, August 2, is to be devoted entirely to 
visits, three alternative excursions having been 
arranged for. Of these, the first will be to Oldham, 
where the Lion Cotton Spinning Mill, the New 
Electric Light Station, and the important works of 
Messrs. Platt Brothers and Co. will be visited. 
The second excursion will be to Bury and Roch- 
dale, the Peel Mills and felt hat manufactories being 
inspected at the former town, and Messrs. Thomas 
Robinson and Son’s wood-working machinery and 
roller flour-milling works at the latter.. The third 
excursion will be to the Manchester Sewage Works 
at Davyhulme. To complete the day a thorough 
innovation will be introduced into the programme 
of a scientific gathering, the local members having 
invited their guests to the Theatre Royal, which 
barf have engaged for the evening, and where there 
will be a performance of ‘‘H.M.S. Pinafore” and 
‘Trial by Jury.” 

For Friday, August 3, the last day of the meet- 
ing, equally complete arrangements have been made. 
This day, like the preceding, will be devoted to 
visits, three alternative excursions being provided. 
Of these, the first will, be to Bolton and Horwich. 
At Bolton the members will be divided into two 
groups, one group visiting the fine-spinning cotton 
mills of the North End Spinning Company, and the 
engineering works of Messrs. Do..son and Barlow, 
while the second group will inspect the engineering 
works of Messrs. Hick, Hargreaves, and Co. and 
of Messrs. John Musgrave and Sons. At Horwich 
the whole party will visit the locomotive works of 
the Lancashire and Yorkshire Railway Company. 
The second excursion will be to the London and 
North-Western Railway Company’s works at Crewe, 
while the third will proceed to Prescot to examine 
the highly interesting works of the Lancashire 
Watch Company, of which we so recently gave an 
account in ENGINEERING (vide vol. lvi., pages 1, 
33, and 69). 

It would, of course, be quite impossible, within 
the limits available, to give even a brief account of 
all the works which will be open to the inspection 
of the members of the Institution of Mechanical 
Engineers during the approaching meeting, but it 
has seemed to us that probably the interest of 
many of these visits would be increased to those of 
our readers who take part in them if we gave in 
advance some notes as tothe chief matters to which 





attention will be directed. Of course the papers 
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read at the meeting, and the discussions upon them 
will be treated by us in our regular way in our 
next and subsequent issues, while many other 
matters will also have to be dealt with later on, but 
in our present number we are giving very con- 
siderable space to accounts of some of the works, 
&c., which will be thrown open to the members, and 
which may be considered to be representative of 
the Manchester district. 

The attention of members attending the meeting 
at Manchester will naturally be drawn largely to- 
wards the intricate and beautifully designed ma- 
chinery used in the processes of cotton spinning and 
weaving. To those who are engaged in the trade 
it would be useless for us to attempt to give instruc- 
tion, but a very large proportion of the engineers 
who will visit Manchester during the coming week 
will have had no practical experience in the indus- 
try, and such knowledge as they may possess of the 
various processes which cotton goes through before 
it becomes woven fabric will probably be often of 
an imperfect and disjointed nature. We have 
thought it appropriate, therefore, to open our 
series of articles on the works set down to be 
visited, by a description of a typical cotton mill 
and weaving shed. This is followed by an account 
of a factory where the machines used in cotton 
manufacture are made; and next, again, will be 
found a description of works where large mill 
engines are produced. We hope that the two 
first-named articles will be useful to the visitors 
to the works treated upon, and that those of 
our readers who may be without previous know- 
ledge of the cotton manufacture, will gain a 
general idea of the processes. The three establish- 
ments we have selected for description are the 
cotton spinning mills and weaving sheds of Messrs. 
Richard Haworth and Co., Ordsal-lane ; the 
textile machine works of Messrs. Platt Brothers 
and Co., Limited, at Oldham; and the engi- 
neering works of Messrs. Hick, Hargreaves, and 
Co., Limited, at Boltcn. Although it is a task 
we would gladly have avoided, it has been neces- 
sary to make a selection in dealing with the subject 
in the way we have, and it will be understood that 
other important establishments of a similar nature to 
those chosen are on the programme of the meeting. 
Having, however, decided on the works best suited 
to our purpose, it was necessary we should confine our 
attention chiefly to them, as if we had extended our 
notice to other establishments of a similar nature, 
we should have been led into an amount of repeti- 
tion that would certainly have become wearisome 
to our readers. 

With regard to the other works dealt with in 
this special Manchester issue, as well as those of 
which we shall give an account in subsequent 
numbers, there is little need be said, as the de- 
scriptions speak for themselves. By the limits of 
our space we have been reluctantly compelled to 
leave out much that would have been interesting, 
more especially in the case of matters that have 
an historical value. Some of the chief excur- 
sions, it should be noted, are to works that are 
fully dealt with in papers to be read at the meeting, 
and in such cases we have not considered it neces- 
sary to give descriptions in this preliminary series, 
as the papers will be published by us in due course. 
Of the London and North-Western Company’s 
works at Crewe, and of the works of the Lanca- 
shire and Yorkshire Company at Horwich, we have 
also been compelled to omit accounts in the present 
issue, both being far too important to be dealt with 
in the space now available. Of the Crewe Works, 
however, we have already published many notices, 
and we have alsogiven many illustrations of special 
machines, &c., included in the plant, while with 
the Horwich works we hope to deal fully on a 
future occasion. In other cases we have already 
published accounts of the places to be visited 
within comparatively recent times, and it is, there- 
fore, not necessary we should repeat our descrip- 
tions, although any novel features may find a place 
in our ordinary description of the meeting. 


Messrs. Richarp Hawortu anv Co.’s Corton 
Mitts. 

As will have been seen from the notes given 
above, there are several cotton mills set down 
to be visited on the programme of the forthcoming 
meeting of the Institution of Mechanical Engineers, 
but, as explained in our introductory remarks, it 
is necessary, in order to avoid repetition, that we 
should confine our attention to one establishment. 
We have selected for our purpose the series of mills 





owned by the firm of Richard Haworth and Co., 
which are situated in Ordsal-lane, Salford. In the 
first place, as reason for our choice, the mills be- 
longing to this firm are of large size, and are 
thoroughly well equipped with modern machinery 
of the best type. Secondly, the mills are within 
fairly easy distance of the headquarters of the meet- 
ing-place of the Institution. In the present day 
Manchester itself is becoming less and less a city 
where cotton is manufactured, and is, indeed, assum- 
ing the character of a metropolis to the district. 
Land in the city is now too valuable to be devoted to 
the purposes of a factory which can be almost as 
efficiently and far more cheaply conducted in the 
outlying townships and districts. In this way 
Stockport, Oldham, Bolton, Rochdale, and other 
towns have become the seats of manufacture of 
textile goods, whilst Manchester is the mart or 
warehouse. Naturally those firms that are fortu- 
nate in owning mills in the centre of distribution 
have advantages which are not counterbalanced by 
the payment of excessive rental. 

Another circumstance which makes Messrs. 
Haworth’s establishment one particularly suited 
for our purpose of describing the conversion of 
raw cotton into fabric, is that the whole of the 
operations are carried on by this firm, the works 
including both spinning mills and weaving sheds. 

Before proceeding to describe the details of cotton 
manufacture, as illustrated by these works, some- 
thing may be said of their general features. 

The firm of Richard Haworth and Co. was 
founded by the late Richard Haworth. Like 
so many of our important manufacturing esta- 
blishments, the commencement was small, the 
capital at the command of the founder being 
by no means equal to his abounding energy. 
The latter, however, is a more valuable com- 
modity than the former for a man commencing 
business, and under the wise and energetic manage- 
ment of the late Mr. Haworth, the establish- 
ment grew from a mill employing few hands to the 
vast proportions of a modern cotton mill of the 
first rank. The business is now carried on under 
the management of the late Richard Haworth’s two 
sons, Mr. George Haworth and Mr. John Haworth, 
the former taking the manufacturing operations as 
his department, whilst the latter superintends the 
warehouse of the firm, which is situated in High- 
street, Manchester ; the latter an important esta- 
blishment in itself, although it does not come 
within the scope of our present purpose to deal 
with it. 

At the present time the works of the firm in Ordsal- 
lane are divided into three mills and a weaving de- 
partment. The mills are known as the Egerton, the 
Tatton, and the Throstle Nest Mills, but they form 
— one factory, although Egerton and Tatton 

ills are a few hundred feet distant from each 
other. The total number of hands at present em- 
ployed by the firm in all departments is over 3000. 
Many of these, of course, arewomen. The number 
of spindles in Messrs. Howarth’s mills is 140,000, 
and in connection with this it must be remem- 
bered that the whole of the operations in con- 
nection with the preparation of cotton are carried 
out by this firm. The average produce per 
spindle per year of warp or weft would be 100 lb. 
nearly, so that the output from these mills reaches 
the total of 6000 tons of manufactured cotton per 
year. 

It is difficult to give an average of fabric 
that would be woven from this amount of warp 
and weft, as the conditions vary so widely in 
different materials, but if we suppose the whole of 
the produce were woven into average calico or 
long cloth, it would amount to about 30,000,000 
square yards per anaum. 

The number of looms owned by the firm is 
3200; and these are of all descriptions, as will 
be more fully explained when we deal with the 
weaving sheds. 

The works are lit throughout by electric light 
by means of incandescent lamps, of which there 
are no less than 3500 in all departments. The 
generating plant consists of several engines driving 
six dynamos. 

Lighting, warming, and ventilation are points 
which all receive thorough attention in these works, 
and those who have known the cotton industry for 
many years past cannot but feel glad to see how 
much more is now done for the health and comfort 
of the operatives than was the case in times past. 
It may be stated in passing, however, that the late 
Richard Haworth was one of the pioneers in this 





movement, and though one of the most successful 
business men of his day, he never let considera- 
tions of profit stand in the way of what he con- 
sidered his duty to those serving him, in whatever 
capacity they might have been engaged. Richard 
Haworth commenced life in a very humble way. He 
was, in every sense of the term, a self-made man 
of a type which this country has always been ex- 
ceptionally fortunate in producing ; and doubtless 
the privations he went through in his early days 
caused him to sympathise with those in a like posi- 
tion to that which he had occupied, but who had 
not his exceptional talents to enable them to rise 
above the rank in which they were born. The good 
he did still remains, and the traditions of the firm 
are still worthily followed up. Certainly, the 
people of Lancashire owe much to the small group 
of large-hearted, thoughtful men of whom Richard 
Haworth was a very active member. The confined 
atmosphere of the old-time cotton mill and the 
physically trying operations of cotton-spinning 
were fast leading to a degeneracy of the operatives 
which was tending to serious degradation of the 
race. In any case the mill hand can never hope 
to equal in physical development those who are 
engaged in out-door pursuits, and the increase in 
the number of factory operatives, more especially 
amongst women, is one of the most serious problems 
of the age, and the chief set-off against the advan- 
tages of advanced civilisation. Much, however, 
can be done by light and fresh air to improve the 
hygienic conditions of the factory ; and those who, 
like the past and present managers of the mills now 
under notice, do their best in this direction, earn 
the gratitude of every class, for what affects one 
affects all. In one of our illustrations of these 
works there will be seen a detail which tells much 
of the attention paid to the comfort of the hands ; 
a stool provided for the attendant to rest upon 
when not required to attend to the machine. To 
women this small boon is especially grateful. Only 
those who have spent a long working day afoot can 
appreciate the value of this small concession. 

Even to those most accustomed to the marvels 
wrought by modern engineering, a cotton mill must 
always be a wonderful thing. If one counts a large 
steamship — either an armour-clad, such as the 
Royal Sovereign, or an Atlantic liner, such as 
the Campania— the noblest creation of the 
engineer, the cotton mill will not rank far 
behind. The steamship impresses by the magnitude 
of its parts, but the cotton mill almost stuns one’s 
imagination by the endless multiplication of its 
diminitive constituents, Each of the thousands of 
spindles in a mule or ring frame is an engine in 
itself, driven from one central source, but doing a 
separate operation, which within a pericd that is 
historically but a few years ago would have taken 
the whole energies of one person. This, however, 
does not tell the whole tale, for not only does one 
spindle represent one operator, but it will do the 
work with an accuracy and rapidity that could 
never be approached by the spinner even with the 
help of the primitive hand-driven machines. 

In order to effect this substitution of mechanism 
for human labour, the highest intellectual effort 
must be exercised in the production of the ma- 
chines. The hand-spinner could watch for and 
correct mishaps that would arise in the progress of 
the work, but machinery can exercise no such con- 
trolling power. It is necessary, therefore, that its 
operations shall be absolute, and this can only be 
obtained by an undeviating accuracy of movement 
and the insuring of an undeviating supply of 
regular material. The latter feature is secured by 
splitting the initial processes up into a number of 
stages, and depending on the averaging effect 
of oft-repeated doublings and drawings in the 
manner hereafter described. The excessively high 
speed at which the machinery runs, and the abso- 
lute certainty of its movement, afford results only 
obtained by complicated trains of highly inge- 
nious mechanism manufactured with a regard to 
truth that is little less than marvellous. It is the 
old story of a principle which dominates the evolu- 
tion of the factory system, the highest brainwork 
of a few original thinkers supplanting the skill of 
the operatives. In engineering practice the hammer, 
chisel, and filearethe most simple and primitivetools. 
There is no mystery about them, and their produc- 
tion is a simple matter. To produce a flat surface 
by their aid alone requires an amount of skill only 
to be obtained by long practice ; but the planing 
machine is invented, and the surface is cut with 
accuracy by mechanical means. So it is in cotton 
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spinning. The skill required by the operator to 
produce an even thread is no longer necessary ; the 
burden is taken by the machine. The sinking of 
brain capital by the inventor bears interest for all 
time, and the consumer shares in the benefit of 
what some would call ‘‘ unearned increment,” were 
we to push our simile home. Were we to revert 
to the methods of production of a hundred years 
ago, four-fifths of clothed humanity would go all but 
naked. 

It is satisfactory to know that the operatives 
share in these benefits also. We have already 
spoken of the danger of physical deterioration 
that may arise from the crowding together of 
workers in factories, but we referred to the mill 
hand as compared to the open-air worker ; in com- 
parison with his forerunner—the worker in the 
cottage industry—his lot is immensely improved. 
The spinner and weaver who worked in his or her 
own home had a life of almost constant toil, 
working often from the hour of rising to the 
time of going to bed, with but short intervals for 
meals. 

We are indebted to Messrs. Haworth for photo- 
graphs taken of houses built expressly for weav- 
ing, and these may be regarded as the connecting 
link between the present highly organised factory 
system and the more primitive cottage industry 
when weavers worked, ate, and slept in the same 
apartment. Fig. 1, on page 97, shows the exterior 
of some of these houses, whilst in Fig. 2, on the 
same page, the interior of an old hand-loom house 
isshown. Another interior is represented by Fig. 3, 
on page 100. In this view is seen an old hand 
loom which was made about the year 1710. This 
loom was presented to the Bolton Museum by Mr. 
John Ashworth, of Bolton, and at the opening of 
this museum in 1884 the loom was geared and a 
piece of cloth woven on it. It is interesting to 
compare the two interior views just mentioned 
with those of Messrs. Haworth’s mill, to be de- 
scribed later on. In both Figs. 2 and 3 the hand 
spinning wheel is shown. In the latter illustra- 
tion the woman is spinning, whilst the man is work- 
ing the hand loom, and these two are performing, 
somewhat inefficiently, the whole range of opera- 
tions performed by Messrs. Haworth’s elaborate 
machinery. In Fig. 4, on page 100, is shown 
Crompton’s spinning jenny, the original mule or 
old headstock, which has since been elaborated into 
the beautiful machine which is shown in Fig. 9, on 
page 104, and Fig. 12, on one of the two-page 
engravings which we publish this week. 

We will now proceed to describe the process of 
the manufacture of cotton as carried out in Messrs. 
Haworth’s works, which, as already stated, may be 
taken as an example of a modern well - arranged 
cotton mill of the best type. 

The cotton as it comes from the warehouse is 
brought to a room where it is examined, and the 
different qualities or descriptions are sorted ac- 
cording to the grades that may be required. Great 
care is required in this part of the work, as the 
cotton has to be selected to be suitable to the class 
of work it is to produce ; for instance, rough long 
staple cotton will be required for warp or twist, 
whilst the more silky fibre will be suitable for 
weft. Formerly, when the bales were opened the 
cotton was distributed by hand, the men going to 
the bins and scattering the cotton in handfuls, so 
as to mix it well up. It should be understood that 
for the production of warp or weft different de- 
scriptions of cotton have to be mixed together. A 
grade that will give the required qualities in one 
direction has to be used with another description 
of cotton that possesses other necessary charac- 
teristics. 

The first machine used is that known as a bale 
breaker ; an illustration of a machine of this class, 
as made by Messrs. Platt Brothers, is given in 
Fig. 24, page 113. This machine consists of a suit- 
able receptable fed by an endless creeper formed 
by wooden slats mounted on endless bands. The 
cotton is put on to the creeper by hand, and is 
then carried to three sets of toothed rollers and 
one set of fluted rollers, which revolve at different 
speeds ; the first pair running more slowly than 
the next, whilst the last pair have the quickest 
motion. In this way the cotton is opened out, 
and from the rollers it is taken to a receptacle and 
elevated by creepers, two working together, so 
that the cotton is seized between them. By a 
series of creepers the cotton may then be distri- 
buted to any of the various large bins into which 
the floor is divided. By means of suitable me- 





chanism the creepers can be made to deliver their 
burden into any part required. 

When the cotton is wanted for use it is taken 
from the bins to another travelling creeper which 
conveys it to a porcupine feeder. In our account 
of Messrs. Platt’s works we give in Fig. 23, on 
page 113, an illustration of a porcupine feeder made 
by that firm, but it will be understood the creeper 
can be extended to any length. This machine 
consists of a series of toothed rollers, which also 
have differential speeds, and the cotton is by 
them further opened; it then passes through 
fluted rollers and is beaten, the operation being 
performed by means of a series of discs which have 
projecting arms that strike against the cotton as it 
is held by the rollers. It isa great thing in pre- 
paring cotton in these stages to handle it lightly and 
not injure the fibre, whilst it is at the same time 
necessary to open out the harder masses and to re- 
move the dirt. The operation just referred to is 
the first of a series of beating processes which have 
to be gone through, and is a very light one, the 
beaters not striking close to the rollers, so they do 
not punish the cotton much, the process forming 
an easy transition from the opening operation to 
the beating proper, which takes place later on. 
The system of using fans in these processes has 
proved a great advantage to the cotton spinner. 
The machines used in these stages of cotton spin- 
ning are very beautiful specimens of mechanical 
art, and though they run at a great number of re- 
volutions, there is very little vibration or jar in the 
best made machinery. This is necessary, as other- 
wise the cotton would be entirely spoilt by rough 
treatment. 

From the last-named machine the cotton is taken 
through a trunk by suction to the floor below into 
the scutching or blowing room, and is then carried 
in horizontal trunks of considerable length which 
have creepers inside. Our illustration, Fig. 5, 
on page 101, is a view of the scutching - room 
in Messrs. Haworth’s Tatton mill. The cotton is 
carried forward over grids by the draught of air 
from the fan. Dirt or foreign matter which is 
mixed with it is generally of a higher specific 
gravity than the cotton, and this dirt falls through 
the grids upon which the cotton travels as it is 
blown along. Underneath the grids there works a 
continuous creeper which carries the dirt to one end 
of the trunk, where it falls into sacks provided for 
the purpose. The dirt, which consists mostly of 
sand and husk, having thus been removed, the 
cotton is taken to an opener or porcupine beater, 
which consists of revolving discs strung on a 
spindle. Our illustration, Fig. 25, on page 114, 
shows a machine of this class. In it there are fans 
which draw the cotton along, and in this way it is 
further cleansed. The cotton next passes to the 
second part of this machine, which consists of a pair 
of cylindrical wire cages. Through the latter there 
is a continuous air current caused by a fan, the 
direction of the draught being such that the cotton 
is drawn on to the surface of the cages very evenly. 
The latter result is obtained automatically, as 
when a mass of cotton has become attached to the 
cage the draught there is naturally checked some- 
what, and the remainder of the cage has its normal 
draught. In this way a very even sheet is obtained, 
and at the same time a certain amount of cleansing 
process goes on. 

On emerging from the cages of the opener the 
sheet of cotton is seized by fluted rollers, through 
which it passes, and is thus consolidated, having 
the appearance of a thick sheet of wadding, and 
is then formed into a lap, being wound into a roll 
on a lap rod, as shown in the left-hand corner of 
Fig. 5. This roll of lap is taken to another ma- 
chine, known as an intermediate lap machine, 
which consists of a pair of fluted rollers. Four of 
the laps are treated at once, being beaten by 
revolving horizontal bars in order that more dirt or 
foreign matter may be knocked out, the cotton 
being arrested by a grid through which the dirt 
passes. The chief object of this process, however, 
is to produce a more even substance. It will be 
seen that any inequalities there may be in the indi- 
vidual laps will be by the law of averages reduced 
by working four together. 

By the processes we have described, not only 
is the dirt eliminated in a manner truly surprising 
to those not accustomed to the operations, but the 
short fibre also is removed, and in this way the 
cotton is prepared for spinning processes. Before, 
however, it is ready for spinning it is taken to 
another pair of cage rollers, and from thence it 





passes through a series of lap rollers which are 
smooth on their surfaces; from thence it passes 
through three rollers, two of which are fluted, 
whilst the third, which is smaller in diameter, is 
plain ; these operations again form it into a lap 
or continuous sheet, which has sufficient cohesion 
to enable it to be wound on a small hollow roller. 
The axial hole through this roller is formed in order 
that the rolled lap may be put on the lap rods 
without the operation of skewering being per- 
formed. When solid rollers were used, the lap 
rod had to be pushed through the centre of the 
roll of cotton, and in this way the material was fre- 
quently injured. One day it occurred to some 
bright genius that the rollers might as well have 
a hole through them, and they could then be pushed 
out of the cotton and the lap rods be inserted at 
the same operation. It is satisfactory to know that 
the man who first thought of this made a fortune 
by his ingenuity. 

We now pass to the finishing scutching, which is 
a repetition in general principle of the former pro- 
cess. All these processes of cleaning, regulating, 
breaking up, and making up again into sheets or 
laps, are performed in order to thoroughly mix the 
cotton, to cleanse it, and to remove the short fibre. 
It is very important at this stage that a square 
yard of the lap should be of a given weight, other- 
wise the further processes will be affected through- 
out. It being remembered that the fleecy cotton 
has to be transformed into a filament, it will be seen 
that any inequality in the quantity of material 
contained in a given area of the sheet will affect 
the thickness of the thread, one of the great virtues 
of which is that it should be of uniform strength 
and substance. Although many equalising pro- 
cesses have yet to be gone through—indeed, the 
whole of the operations at the initial stages consist 
of cleaning and equalising—yet unless a fairly 
uniform web be obtained at this juncture, good 
results cannot be expected ultimately. It may be 
noticed that in all machines in this department 
there is a knocking-off motion when a definite 
number of yards have been produced. 

In former days, before blowing machinery had 
been introduced, the female operatives would take 
a bratful of cotton, and spread, as nearly as their 
skill would allow, a given weight on a given area of 
the creeper which took the fibre to the carding 
engines. It will be easily understood that, althongh 
the women were remarkably skilful in spreading 
the cotton evenly, the lap produced was not nearly - 
of the equal thickness that is now obtained. A 
bratful of cotton was an apronful, ‘‘ brat” being 
local vernacular for ‘‘ apron.” In those times the 
cleansing was done by hand-beating with light 
willow rods, the cotton being placed on a net. 

We now pass to another branch of the prepara- 
tion of cotton for spinning. We have seen the fibre 
formed into large loose sheets or laps, which have 
been wound into rolls around rods. Great care and 
pains have been taken, as stated, to make these sheets 
of uniform thickness, but the carding engine, which 
comes next in order, apparently undoes the whole 
of the work which has been so laboriously per- 
formed. In our illustration, Fig. 6, on page 101, 
we give a view of the carding-room at Messrs. 
Haworth’s mill, whilst in our article describing 
Messrs. Platt Brothers and Co.’s works we give 
an illustration and description of the carding engine 
made by that firm (see Fig. 29, page 116). The 
method of operation is as follows: The lap is put 
on the machine, and is unrolled by means of fluted 
rollers. (In our view of Messrs. Haworth’s carding- 
room, two laps are shown on the machine, the 
upper being a spare one ready to follow on.) The 
lap is then broken up by a fine-toothed revolving 
drum ; the small pieces which are torn up are thrown 
on to a grid, and here any dirt that remains is re- 
moved, whilst the short fibre is got out. From thence 
the fleecy masses of cotton are taken up by the big 
cylinder of the machine, which is covered with 
short wires like the pile of coarse velvet, or a long 
unshaven chin. This revolves at avery high speed ; 
whilst travelling in the same direction, but at a 
lower speed, are a number of cards or flats ; these 
consist of what may be described as a length of 
coarse pile of wire, securely fastened to iron flats, 
as shown in both illustrations. This part of the 
carding engine will be described in our article on 
Messrs. Platt’s works. The short wires on the 
cylinder clear those on the flats by a very small 
distance, perhaps the hundredth part of an inch. 
The operator regulates this distance by passing a 
thin steel gauge, and he can tell if properly ad- 
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justed by feel. Much practice is required to deter- 
mine this point accurately. The distance between 
is obtained by packing up the paths at the edge of 
the cylinder on which the flats that carry the cards 
are mounted. The adjustment is done by means 
of very thin hardened steel bands. As the cylinder 
travels so much faster than the flats, the cotton is 
carried forward, being combed between the two 
series of wires, and this has the effect of placing 
the fibres so that they lie all in one direction, 
namely, circumferential to the cylinder. The 
necessity for this will be apparent when it is 
remembered that these fibres have to be spun into 
a thread. The cotton is taken from the cylinder 
by what is known as a division plate, which is 
set yoo in. distance from the points of the 
wires of the cylinder, and the division plate 
puts the cotton on what is known as the doffer, 
which is another revolving cylinder of very 
much smaller diameter and covered with wires. 
The fibre is then taken off the doffer by the doffer 
comb, which is actually a steel comb, and is caused 
to oscillate very rapidly in front of the doffer. 
The fibre is thus released from the wires and is not 
broken, being delivered in the form of a filmy web 
or sheet. 

This sheet is much finer and more regular than 
that which was broken up by the carding engine 
in the first part of the operation, and though it 
seemed that the carding engine, as already pointed 
out, was undoing all the work before done, so that 
previous operations were useless, such indeed was not 
the case, for the regularity with which the cotton was 
delivered to the carding engine enabled the engine 
in turn to deliver a web of uniform texture. 

The sheet as delivered by the doffer comb is 
taken through a pair of rolls which revolve at the 
somewhat higher speed than that which would 
deliver the cotton at the same rate at which it is 
fed into them, and the web is therefore a little 
stretched or drawn out. It then passes to rolls 
through a trumpet mouth, and by the latter is 
converted from a flat continuous film to what is 
really a continuous cylinder of the fleecy cotton ; 
in fact, the trumpet mouth bends it from a flat strip 
to a pipe. It next passes to another pair of rolls, 
and from thence into the receptacle or sliver can, 
which is a long tin drum caused to revolve so as to 

ive a slight twist to the cotton, which is now 
ormed into what is known as a sliver. In the 
carding process separation of the shorter fibre from 
the long is performed ; the short fibre is collected 
by the flats or cards, and is taken off them by what 
is known as the stripper comb, and is deposited in 
a suitable receptacle ; this short fibre has a com- 
mercial value, being used for many inferior pur- 
poses. In some cases in place of flats carding 
engines are provided with rollers. In Messrs. 
Howarth’s other mill, machines of the latter descrip- 
tion may be seen at work. 

The cotton as now formed into a sliver passes 
through a series of machines which are used for 
drawing out and doubling; these operations are 
undertaken in order to harden and equalise the 
sliver. In our illustration, Fig. 7, page 104, we 
give a view which shows the department in which 
the drawing frames are placed. In the first of the 
drawing machines six slivers are passed through 
four rollers running at different speeds, so that the 
material is drawn out; the combined effect is to 
make the material six times the length it was 
when it entered the first pair of rolls, and as six 
slivers are combined, the thickness of the product 
is naturally equal to that of any one sliver. The 
machine delivers into a trumpet mouth, and there 
is a revolving can into which the resultant material 
is coiled, and in this way a slight twist is put in 
the fibre. The cans are then taken to another 
machine where they go through a similar process. 

The material next passes to the slubbing frame, 
in which a single thread is passed through three 
pairs of rollers, by means of which it is again drawn 
down, but in place of being coiled in cans it is wound 
on bobbins by means of a spindle and flyer, so that 
sufticient twist is put into it to enable it to be de- 
scribed as a fine cord, and to give it strength enough 
to enable it to undergo the subsequent processes. 
The first of these is performed in what is known as 
an intermediate frame, in which a process between 
slubbing and roving is carried out. Here two slivers 
are drawn together by rollers as before, and are 
twisted by a spindle and flyer on toa bobbin, known 
as the intermediate bobbin. In these processes 
the sliver is gradually getting finer, but the twist 
put in it is only sufficient to give it cohesion neces- 





sary to enable it to draw the bobbins round in the|shown. They have a certain amount of “‘ draught ” 
next process. The roving frame performs opera- | put in them by means of the rollers running at diffe- 
tions which are practically a repetition of those | rent speeds, the twist being put in by the spindles, 
already described ; two slivers are drawn into one! and they then become what is technically known 
roving, being twisted at thesametime. InFig.11, as ‘‘twist.” It is somewhat difficult to de- 
on one of our two-page engravings, we illustrate | scribe the action of this machine, as, like all tex- 
the ‘‘ jack room”’ or roving department in Messrs. |tile machinery, it is complicated in its method of 
Haworth’s Ordsal mills; while on page 112, in|working. It is continuous in its action, for—as 
Figs. 21 and 22, we give two illustrations, namely, | opposed to the processes of drawing out, twisting, 
a back and a front view of one of Messrs. Platt’s' and winding on the spindle of the mule, which are 
roving frames similar to that used in the Ordsal intermittent—the work of the ring bobbins is 
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mills. The cotton has now been formed into 
threads which are known as rovings, and it may 
be next made into twist or warp by means of the 
ring frame, or it may be spun into weft or woof * 
on the mule. We will take the first-named opera- 
tion to begin with. 

In our illustration, Fig. 15, on page 107, we 
give a representation of the ring frame made by 
Messrs. Platt, this being the machine used at 
Messrs. Haworth’s Egerton mills. The rovings, 
which, it will be remembered, have been wound on 
bobbins, are placed on the upper part of the frame as 


carried out continuously and without intermis- 
sion. The roving bobbins are mounted in the 
upper part of the machine, and the roving is 
drawn from them by rollers, and passes through 
a small bent piece of wire known as the traveller. 
This traveller is a D-shaped piece of brass wire, 
with a gap in the vertical part. It is placed on the 
ring of the machine, which is about 2 in. in dia- 
meter, and through which the spindle passes. The 
traveller is of varying size and weight, according to 
fineness of the ‘‘counts” being spun. From the 
| traveller the thread is carried to the ring bobbin, 
| which is mounted on the spindle. A fair-sized 


Al ‘i lring f ill have 420 spindl ith i 
* “Weft” is th al English P /Ting frame will have spindles, each with its 
trade, VS yaat the eneral English term known in the necessary bobbins, rings, traveller fc. The 
whilst the modern American uses the word, “filling” to Operation is as follows: As the spindle revolves 
describe the same thing. ‘it winds the thread from the roving bobbin on to 
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the ring bobbin, through which it passes, and which 
it causes to rotate. It is necessary, however, to 
twist the roving into thread as well as to wind it, 
and the necessary twist is put in by reason of the 
traveller putting some drag on the thread ; in 
this way the spindle makes a greater number of 
revolutions than the traveller, and therefore twists 
the thread. In order to lay on the thread to build 
up the bobbin, the rail on which the rings are 
fixed is caused to rise and fall, so that the thread 
is guided to the right position. 

We now pass to the mule department. In our 
illustrations (Fig. 8, on page 104, and Fig. 13, on 
page 105) we give views of the mule rooms in Messrs. 
Haworth’s Ordsal and Egerton mills; whilst in 
Figs. 16 and 17, on page 108, we give illustrations 
which are front and back views of the headstock 
in one of Messrs. Platt’s mules, a part of the 
carriage also being shown. Inthe mules the roving 
bobbins are arranged at the back of the carriage, and 
the roving is drawn from these by means of rollers 
provided for the purpose. The carriage then comes 
forward, and whilst it does so the thread is led to 
the top of the revolving spindles on which it is to 
be wound, being guided by a long horizontal wire 
known as the faller wire, which rises for the purpose. 
During this operation twist is being put in the 
roving by means of the spindles, which revolve with 
great rapidity. The operation is exactly similar to 
that performed by the spinner of primitive ages, 
when the spindle was held suspended by its point 
by a thread, and was made to rotate, the spinner 
holding the thread in her fingers. When the 
motion of the carriage is reversed, so that it runs in 
towards the rollers, the thread is led off from the 
body of the spindle at right angles, or approxi- 
mately right angles, and as the spindle continues to 
revolve, it will be seen that the thread will be wound 
round the spindle, and will form what is known as 
the ‘‘cop.” It will be seen, therefore, that there are 
two principal operations, one consisting of twisting 
the thread, performed when the carriage is running 
out and when the faller wire leads the thread from 
the point of the spindle or in a line with its axis, 
the second operation consisting of winding the 
thread when the twist has been put in it on to the 
spindle. 

There is, however, one operation which com- 
plicates the action a good deal. It is necessary 
to keep the thread always in tension, otherwise it 
would kink. The line followed by the thread when 
it leads from the point of the spindle to the rollers 
is shorter than that taken when the thread leads 
from the middle of the spindle to the rollers; it 
will be obvious, therefore, that when the faller 
wire attempts to guide the thread to the centre of 
the spindle, which it does at the pause between the 
outward and inward stroke (that is, when the car- 
riage is furthest from the standing part of the 
mule), at that time the thread would be broken by 
the faller wire, unless additional length of line 
were given. This additional length is obtained by 
reversing the motion of the spindle, it taking a few 
reverse turns, or ‘* backing off,” so as to slacken 
up the thread. 

The mules used in Messrs. Haworth’s establish- 
ment are of the most advanced kind, and are en- 
tirely self-acting, an attendant only being required 
to join any broken thread. The mule performs the 
same operations as the ring frame, although, as will 
be seen, the resultis obtained jn a somewhat different 
manner. The mule does finer and more even work, 
and is, therefore, generally used for weft, the weft of 
the’woven material being that which is generally on 
thesurface. The ring frame is used for warp, where a 
stronger thread is required. Before the introduc- 
tion of the ring frame, warp was spun by the 
throstle or flyer frame, and, indeed, for many years 
the quicker working and more economical ring 
frame was strenuously opposed by English spinners, 
although it had obtained a firta footing in the 
United States. To the present day warp twist is 
largely spun on flyer frames. As, however, Messrs. 
Haworth have broken all their throstles up, and 
replaced them by ring frames, we are not able to 
describe them in connection with these works. It 
may be stated, however, that the throstle differs 
from the ring frame chiefly in the fact that a flyer 
is used in place of the traveller and ring. 

We have now converted the raw cotton into warp 
or weft as the vase may be, and it remains to weave 
it into textile fabric, but before this can be done 
certain subsidiary but important operations have to 
be performed. 

Following up the thread which has been spun, 





we pass tothe room which contains the winding 
mechanism which transfers the thread from the 
ring bobbins on which it has been wound in the 
spinning machines to what are known as the warper’s 
bobbins. The operation is simple, the thread being 
laid on evenly by a rising and falling guide-plate 
having a slit in it through which the thread passes; 
the thread is also drawn at the same time through 
a brush ; the combined effect of the brush and guide- 
plate is to remove imperfections, for if there were 
any thick places in it they would not pass through 
the slit in the guide-plate. 

The yarn is, as we have said, transferred from the 
ring bobbin to the winder’s bobbin. It may be that 
six ring bobbins will be wound on to one winder’s 
bobbin, the object being to prevent constant creel- 
ing. The warping mill, by which this operation is 
performed, has in it a very clever arrangement 
for automatically stopping the action should the 
warp break. A number of the winder’s bobbins 
are next placed in the creel of the warping mill. 
In Fig. 9, page 104, is shown the warping depart- 
ment in Messrs. Haworth’s Throstle Nest mill, and 
in Fig. 30, page 116, is a view of a warping mill 
or beaming frame made by Messrs. Platt Brothers 
and Co. The function of the warping mill is very 
simple. It transfers the yarn or twist from the 
bobbins or spools to the warper’s beam, In Fig. 
30 the beam is empty; in the view, Fig. 9, of 
Messrs. Haworth’s mill the beaming frame, which 
is on the left of the picture, is shown full. The 
threads pass through a reed or fine steel comb on 
their way tothe beam. On each of the threads of 
the warp is hung a fine steel bent wire, which may 
be likened to a lady’s hairpin. Should any thread 
break, the hairpin drops into the mechanism below 
and stops the machine by passing between two 
rollers and forcing them apart, thus putting into 
operation a gear which throws a clutch out of 
action. As there are often as many as 600 
threads in a warp, and the breaking of one of 
these would be sufficient to cause the material 
to be rejected, it will be seen how necessary 
it is that automatic gears should be provided, 
as it could hardly be expected that an _ atten- 
dant would immediately detect the breaking of 
one thread amongst 600. In Fig. 30 only a 
portion of the creel containing the bobbins is 
shown. The sudden stopping of the machine is 
apt to cause slackness of the thread, owing to the 
momentum in the bobbins, which go on unwinding 
after the machine has come to rest. In order to 
obviate this defect, tin rollers are provided, which 
automatically fall in the bight of the threads, and 
thus take up the slack. The machine has also an 
automatic ‘‘ knock-off,’ which comes into play 
when a predetermined length of thread has been 
wound. 

We have now the thread wound on the warper’s 
beam, but it is not yet ready to be put into the 
loom, as a sizing or slashing operation has first to 
be performed. This is a simple process, the appa- 
ratus by which it is carried on being illustrated 
by Fig. 20, on page 110. The warper’s beams 
are placed in the slashing sizing machine. In 
our illustration they are shown without yarn 
on them ; but the threads are unwound, passing 
through a bath of sago or other material. As 
many as 3000 to 4000 threads will be passing 
through the machine at one time. They then travel 
over the circumference of a big drying cylinder 
9 ft. in diameter, and warmed by steam, and from 
thence they are rewound on to the weaver’s beam. 
Fans are provided, the draught from which plays 
on the yarn and helps to dry it. 

We must now retrace our steps somewhat to de- 
scribe the process followed with dyed or bleached 
goods, we having hitherto dealt with what are 
known as ‘‘ grey goods,”’ which comprise all kinds 
of calicoes, long cloths, twills, &c. In coloured 
goods the first distinct operation is reeling. In 
Fig. 31, on page 117, a reeling machine is shown 
as made by Messrs. Platt Brothers. The twist 
is wound from the ring bobbin at the top of 
the machine round a swift, and is thus made into 
ahank. These hanks are made up into bundles 
and forwarded to the bleachers or dyers. The hanks 
of yarn come back from the bleachers or dyers, and 
are then transferred to the warper’s bobbin. In 
Fig. 32, on page 117, we show a hank winding 
machine made by Messrs. Platt, such as is used in 
Messrs. Haworth’s mill. The warper’s bobbins are 
on the top, and the hank is being wound from 
a swift. This is for coloured goods. Another 
illustration, Fig. 34, page 118, shows a pirn wind- 





ing machine. Here the hanks are also mounted on 
swifts, and are being wound on to pirns shown at 
the top. The pirns, it must be understood, are 
used for weft in checks and plaids. The bobbins 
are taken to a creel, which isa large wooden frame, 
being arranged according to pattern in the creel, so 
that the threads of a required colour weave to the 
proper part. It should be stated that in coloured 
goods the warps are wound in sections known as 
‘“ cheeses,” and the name is a suggestive one, as 
each cheese consists of a short but very thick cy- 
linder of thread, as shown in Fig. 9, page 104, in the 
foreground. It is remarkable how the cheeses will 
stand together without the thread slipping off its 
turns; this result is only got by winding very closely 
and evenly. The number of cheeses required for 
any given width of cloth are threaded on to an iron 
shaft. The next process isto wind the thread from 
the cheeses to the weaver’s beam. The object of 
winding in cheeses is that the parts should not be 
too unwieldy to deal with. Asitis warp we are 
describing, it will be understood that the wider the 
material required, the greater number of cheeses 
will be required to make up the beam. 

We now pass to the drawing-in or twisting room, 
where the weaver’s beam is taken to the drawing- 
in frame. This is all handwork. In order to make 
our explanation clear, it will be necessary that we 
say something about the action of the ordinary 
loom, and though we do not suppose there are many 
educated people, at any rate amongst the industrial 
classes, who do not know the general principles of 
weaving, it is necessary that we should repeat them 
in order to make our description clear. In Fig. 18, 
on page 109, we show a calico loom as manufac- 
tured by Messrs. Platt Brothersand Co. The various 
threads which go to form the warp are wound on the 
weaver’s beam as explained, whilst the weft, which 
has been formed intoa cop in the mule or into a pirn 
on the pirn winder, is contained in the shuttle. By 
suitable mechanism the warp is being continually 
unwound from the beam, and is wound on to the 
cloth roller, which revolves for the purpose, and 
round which it is wrapped after being converted 
into cloth. Each thread of the warp passes through 
what is known as a ‘‘heald.” There may be two or 
four healds ; we will deal with the simplest condi- 
tions, and suppose there are two. The heald con- 
sists of a heald shaft, which is a Jong lathe, to which 
is attached a number of threads that hang vertically 
in the loom. A second or lower heald shaft is 
attached to the bottom ends of the threads. In the 
middle of each thread there is worked an eye, 
and through each eye passes one thread of the 
warp. We have, therefore, a roller or weaver’s 
beam with the warp wound round it and the end 
of the warp taken through the eye of the heald, 
and from thence to the second roller, round which 
it is in turn wound ; the process of weaving being, 
therefore, a constant unwinding from. one roller 
and winding on to the other, the cloth being 
formed from the threads between the two rollers. 

Having proceeded so far, it may be as well to de- 
scribe the operations of the drawing-in or twisting 
room, which are wholly hand processes. The weaver’s 
beam is put into position, and the heald is suspended 
in front of it ; the end of each thread in the warp is 
then passed through the eye in its corresponding 
heald, and also through the reed, which is a steel 
comb, the use of which will be afterwards described. 
The whole is then taken to the loom. Our illustra- 
tion, Fig. 12, on one of the two-page engravings 
which we publish this week, shows the principal 
weaving shed in Messrs. Haworth’s mills, in which 
it may be stated over 800 women are at work under 
the charge of one man. The threads forming the 
warp come from the beam over what is known as 
the back rest, and pass two ‘‘ shed rods” which, in 
the ordinary plain loom, divide them into two parts. 
These shed rods, by holding the warps apart, help 
the weaver to pick outa broken thread. As already 
stated, there are two healds placed one in front of 
the other ; the back heald will take, say, all the 
threads of odd numbers, supposing them to be 
numbered consecutively, whilst the front heald will 
take, say, all the even numbers ; in this way each 
alternate thread will pass through an eye in one or 
other of the healds. The healds are given a vertical 
reciprocating motion by means of tabbets, and, 
therefore, the odd and the even numbers in tle 
warp are made to rise one above the other alter- 
nately. The shuttle now comes into play. In it is 
ai the weft, as stated, and it is made to pass 

rom side to side of the loom by means of blows 
from the picking stick. As the shuttle passes in one 
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direction, say from right to left, it will travel above 
the warp threads of the odd numbers. The heald 
which carries the warp threads of odd numbers 
will then rise, whilst the even-numbered warp 
threads will fall, and the shuttle will make its 
return journey, uncoiling its weft as it goes. In 
this way the interweaving of the warp and weft is 
obtained, the shuttle carrying the weft alternately 
first above and then below each thread of the 
warp. In order to press the weft close together, 
what is known as the reed is provided ; this may 
be described as a flat steel comb, each thread of 
the warp passing between a pair of teeth. The 
shuttle race is in front of the reed, and when the 
weft has been drawn across by the shuttle the reed 
comes forward, and presses it hard against the 
preceding weft. The division between the warps 
through which the shuttle goes is known as the 
shed, There is a stop motion provided in case the 
weft breaks; there is also a taking-up motion so as 
to regulate the closeness of the web, that is, the 
number of picks per inch of cloth made. As the 
shuttle always travels at one speed, the number of 
picks per minute in a given loom is constant ; in 
some cases they go in as high as 250 per minute. 
The closeness of the weft is therefore obtained by 
altering the winding or taking-up motion. The 
process we have described is, of course, the most 
elementary form of weaving. 

There are, however, a large number of looms 
of all kinds in Messrs. Haworth’s works, the 
need of them being often being governed by 
fashion. The looms in Messrs. Haworth’s weaving 
sheds are of all descriptions, ranging from the plain 
calico loom to the intricate Jacquard loom. It 
would be hopeless for us to attempt to describe 
them all. A large number have attached what is 
known asa “dobby,” which acts by a series of 
levers working the healds from above. A dobby 
loom is shown in our illustration, Fig. 19, on 
page 109. A good deal of sateen or cotton satin is 
made on these looms, and is now a fashionable 
material, There are are sheeting looms which weave 
bed-sheets up to 112 in. wide; these are plain 
and twill looms, remarkable only for their size. 

Dobby looms are useful for changing the 
warp when the pattern is made by different 
- coloured threads in the warp, the weft being only 

one colour. For forming the pattern by means of 
different-coloured weft, several shuttles have to be 
used, each carrying the thread of the particular 
colour required. For instance, if a large square of 
blue colour has to be formed, the blue shuttle will 
have to be brought into play for several picks con- 
tinuously, and the shed will be arranged so that 
most threads of the warp are down, only, perhaps, 
’ one out of every three or four being up and thus 
passing over the weft. Looking at the cloth from 
above, therefore, the blue weft will be the pre- 
dominant feature, whilst on the other side of the 
material the weft will be almost covered by the 
warp, and therefore the colour of the latter will 
predominate. If several colours are required in a 
pattern, as is usually the case, the shuttles are 
carried in what is known as the drop box, that is 
to say, they are packed one above the other ina 
two, three, four, or five shuttle box, each shuttle 
resting on itsownsupport. By suitable mechanism 
the box is raised or lowered so as to present the 
required shuttle to the blow of the picking stick, 
and thus send it through the shed. Sometimes 
the same object is obtained by circular rotating 
boxes. The shuttles are presented in proper order 
by means of a card or steel sheet which has holes 
pierced in it. Steel pins strike against this card, 
and the one which finds its hole penetrates and 
thus passes forward to throw a rack on to a pinion 
which actuates levers and so work the shuttle box 
to bring the right shuttle into play. Looms are 
made which combine the drop box and the dobby, 
so that the warp and weft can both be controlled, 
and thus produce diversified and intricate patterns. 
The picking stick is actuated by a picking tabbet, 
or cam, which causes the stick to give a smart blow 
to the shuttle and thus send it through the shed of 
the loom to the other side, from whence it is 
returned by another picking stick. The beam has 
no motive power, but is actuated by the warp 
threads as they are wound on to the cloth rollers. 
It is necessary to keep the warp at great tension, 
and for this reason four weights are used which 
act in a contrary direction to that in which the 
warp travels, thus forming a break. Complicated 
effects and floral patterns are produced by means 
of the Jacquard loom. 





The remaining departments in Messrs. Haworth 
and Co.’s mills, although extensive and important, 
do not call for particular description here. In 
Fig. 14, on page 105, we show the cloth folding 
and examining department, with the folding and 
measuring machines at work. 


THe Works or Messrs. Piatt BROTHERS 
AND Co., Liwitep, OLDHAM. 


The series of works at Oldham which are the 
property of Messrs. Platt Brothers and Co., 
Limited, are, we believe, the most extensive of 
the kind in this or any other country. The works 
themselves cover an area of 55 acres, a very large 
part being buildings of two, three, and four 
storeys. The number of men employed is be- 
tween 9000 and 10,000, exclusive of those at 
work in collieries and other works the property 
of the firm. There are in all four chief fac- 
tories, viz., the Hartford Old and New Works, 
the Werneth Spindle Works, and the Forge. 
These are the establishments devoted to the pro- 
duction of machinery, mostly for textile purposes. 
There are also the collieries referred to, four in 
number ; brickmaking works, and various other 
departments. The brickmaking works are exten- 
sive, and are worked on the dry-clay process. They 
were illustrated and described in our issue of 
March 1, 1867. 

The firm of Platt Brothers and Co., although 
under a different name, was founded nearly three- 
quarters of a century ago, by Henry Platt, who 
came from Saddleworth to Oldham in the year 
1821. Henry Platt had previously been engaged 
in the manufacture of textile machinery, such as it 
existed in those days, and when he started in 
Oldham he had in his employment about half-a- 
dozen hands. Later on Mr. KE. Hibbert, who was 
an engineer of Oldham, joined in the venture, and 
the firm was carried on under the style of Hibbert 
and Platt. The works were, at first, situated at a 
place known as Ferney Bank, but the business 
growing rapidly, new premises were taken, and 
what are now known as ‘‘the old works” were 
started. These works are fully described in the 
present article. Two sons of Henry Platt, Joseph 
and John, soon after, in 1837, came into the busi- 
ness, and five years later Henry Platt, the founder 
of the business, died. Joseph Platt died in 1845, 
and his brother James Platt joined the firm. In 
1846 Mr. Hibbert died. In the year 1854 Johnand 
James Platt having become sole proprietors, and 
the business having grown to large dimensions, three 
new partners, who had been in the employment of 
the firm, were admitted, and the title of the house 
was changed to Platt Brothers and Co. The three 
new partners were William Frederick Palmer, Wil- 
liam Richardson, and Edmund Hartley. In 1864 
Eli Spencer, who had long been connected with the 
firm, also became a partner. In 1868 the business 
was incorporated as a limited liability company 
under the Companies Act, under the chairmanship 
of John Platt. In 1872 the death of the first chair- 
man rendered the position vacant, and the present 
chairman, Mr. S. R. Platt, succeeded to the post, 
which he has retained up to the present time. 

It is, perhaps, hardly necessary to say that the 
firm has numbered among its representatives men 
of unusual ability and strength of character, for it 
could not have grown to such vast dimensions, and 
have achieved such unexampled success, unless the 
business had been conducted with more than ordi- 
nary energy and sagacity. Perhaps the chief factor 
in the success of the firm was the aptitude the late 
Mr. John Platt had for discovering those fitted to 
further the interests of the business, and the gift 
of reading character, which is the first and highest 
quality for those who would be leaders of men. It 
was John Platt’s far-seeing policy that enabled the 
businessnot only tomake the most astonishing strides 
in his lifetime, but left it so that those who have 
followed him have been able to continue its growth. 
Many tales are told of the acumen John Platt 
displayed in the selection of his colleagues; and 
it is said that in every case he was successful, all 
those he chose having fully justified the trust 
reposed inthem. One of those who has left his mark 
most strongly on the works was the late Mr. William 
Richardson. 

For the present it is sufficient to say that the firm 
is still extending its operations month by month, 
one might almost say day by day. One very pleasing 
feature that cannot but strike any one making, as 
we recently did, an extended visit to these works, 
is the long time that those employed remain in 





the service of the firm. The heads of departments, 
foremen and others, seem nearly all to have been 
30 or 40 years engaged in the works, and it is, 
doubtless, the strong spirit of esprit de corps which 
has contributed to the success of the firm. 


Tue Force. 

This is in itself an extensive engineering establish- 
ment, and here the process of puddling iron may be 
seen carried on with as much activity as if Bessemer 
had never made his great invention. The re- 
fining furnace to which the pig is first taken has a 
capacity of 30 cwt., and works at six heats per day, 
so that 180 cwt. is used each day. The refined 
iron is taken from here to the puddling furnaces, 
which work nine heats per day, a somewhat quick 
rate, which we believe is only equalled at Low- 
moor, where we understand ten heats are worked, 
though the Lowmoor heats are not so big as at 
Messrs Platts’, the latter being 3} cwt. The 
refined iron is used with a mixture of cold blast 
pig. There are 20 puddling furnaces, on the 
water bosh system, and each has a boiler for 
waste heat, and there are two Lancashire boilers 
besides ; the steam generated is used in the forge. 
For shingling purposes there is a 40-cwt. steam 
hammer. From the hammer the puddle bloom is 
taken to the reheating furnace, which has a single 
oxide bottom, and is then put through an 18-in. 
puddle train of rolls ; after rolling, the bar is placed 
in water to remove scale, andis then sheared to 
length and split in a shearing machine, after 
which it is scoured ina scouring barrel to remove 
all oxide and scale which may have adhered. The 
iron is then cross-piled and heated and hammered 
three times in the ball furnace department, after 
which it is drawn into a bloom for any size required. 
For the ball furnace there are two 70-cwt. steam 
hammers, and also a helve hammer for blooming. 
In the steam hammers there is a good arrangement 
by which the two standards are strapped together 
by means of two wrought-iron stays 2} in. in dia-~ 
meter, thus giving increased rigidity to the framing 
and adding to the steadiness of the work. There 
are two cranes for serving these hammers. The 
refining furnaces will take up to four tons, for 
larger work than that recourse has to be had to 
breaking. At the time of our visit a large hydraulic 
cylinder was being reduced to smaller pieces, an 
operation performed by drilling lines of 14-in. holes 
and driving in tapered steel drifts. An unsuc- 
cessful endeavour had been made to break this 
cylinder by means of a 30-cwt. tup, with a drop 
of 25 ft. It may be remarked that it is always 
safer to break up hydraulic cylinders, even if they 
are not too big to be dealt with by the furnace, and 
that is the practice always followed in these works. 
For blooms or billets there is a 12-in. finishing mill 
train and a 9-in. guide mill train. There are in 
all in the forge one merchant mill, one guide mill, 
and one puddle bar mill. 

The general arrangements in this forge are de- 
signed to carry out the principle followed in these 
works of substituting machine for hand labour. 

The roll store is served with a single rail crane, 
which will deliver to the mill cranes that com- 
mand all parts, and any handling is thus avoided. 
In this department there are seven pairs of shears 
and one punching machine. 

The output is from 150 to 160 tons per week of 
finished iron, but that does not include the whole 
demand of the works. There isa 30 horse-power 
engine for the merchant mill and guide mill, and 
a 70 horse-power engine for the puddle bar train 
and helve hammer, in addition to which there is 
an 8 horse-power engine for shears, pumps, &c. 

The iron warehouse is attached to the forge, and 
is well arranged. There is also a mechanics’ sho 
here for fitting and roll turning; furnished wit 
lathes, planing machine, and other machine tools. 
The standard-gauge railway runs into this depart- 
ment. Pattern-rooms, store-rooms, and joiners’ 
shop are connected. It may be interesting to 
state that the coal used in the forge is 350 to 
370 tons per week. 


Tue Hartrorp New Works. 


The sawmill department in the Hartford Works 
is extensive, but. does not call for any special 
description. There are frame and circular saws 
for breaking down logs, and other machines 
usual in shops of this class, including three 

werful overhead steam travelling cranes. A 
good deal of timber is used in textile machinery, 
the mule carriages being largely of wood, and parts 
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of looms are also composed of wood. For use in 
the manufacturing of machinery Messrs. Platt use 
350,000 cubic feet of timber per year. The firm | 
keeps a very large store always in hand. The 

acking - case department is a notable feature, 

ing a large building fitted with wood-working 
machinery. The men who make these large pack- | 
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D Fotpinc DEPARTMENT. 


ing-cases required for the transportation of big 
machines, such as mules and speeds, have reduced 
the practice to a fine art, and it is surprising how 


| quickly two men working together on one of these 


packing-cases will raise a structure of formidable 
proportions out of a heap of boards. An adjunct 
to this part of the works is a wheelwright’s shop, 
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where numerous carts, barrows, &c., used in the 
works are repaired. 

The Wood-Turning Department is attached to the 
sawmill, and herethere are a number of wood-turning 
lathes ; whilst there may be seen in process of con- 
struction wood rollers for machines, picking-sticks, 
&c. For squaring the ends of the picking-sticks a 
special planing machine ‘has been devised. There 
are also other special wood-working tools which are 
adaptations of the standard types, such as planin 
machines, machine saws, &c. ; these are largely | 
for carriages of mules. In another room there is 
wood-working machinery for making wood top 
rollers. Here also are turned beams for looms. 
The equipment is that of an ordinary wood-turning 
shop, with hand tools for the lathes. There are 
some wood-working tvols for drilling, sawing, &c. 

The Foundries.—The foundry department of the 
Hartford New Works is an extensive one, and the 
practice is very interesting. There being so much 
repeat work, machine and plate moulding is carried 
on to a very large extent, in fact, hand-moulding 
may almost be said to be exceptional, and is only 
used for occasional or extra work. 

There are in all seven foundries in the new works; 
the aggregate output of each is 500 tons of light 
castings per week. In the foundry ——— 
1200 men are employed on an average. There are 
seven cupolas for melting. 

The first foundry is that used for jobbing and 
for sundries where hand-moulding is practised, and 
where articles which are not standard are produced. 
At the time of our visit a large number of heavy iron 
columns were being cast for the extension of the 
buildings, especially for the new iron foundry 
which is being made. Here, also, other castings 
for the plant are made and parts of machines 
out of the usual run. It would be impossible to 
describe the various methods of machine and plate 
moulding adopted in these works, even if it we-e 
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necessary. The practice isfounded on the usual prin- 
ciples which are familiar to all who are accustomed 
to foundry work in which there is much repeti- 
tion of similar parts. The shops are well fitted 
with hydraulic cranes, some of these being on the 
rising and falling suspended rail system. Root’s 
blowers are used, except in the case of one three- 
cylinder blower, and four of the cupolas are fitted 
with Swayne’s receivers for obtaining a regular mix- 
ture of the metal. There is also a steel foundry 
where a speciality is made of light steel castings ; 
malleable castings are also produced here. Calcin- 
ing ovens are worked by coal for steel castings ; 
whilst ovens for soft malleable iron castings are 
heated by gas. There are a large number of 
rumblers or barrelling machines, and emery wheels 
for cleaning and dressing castings. There are seven 
hydraulic pumping engines supplying water to 
three 24-in. and one 16-in. accumulators. The 
power for blast is supplied by a Corliss engine 
of the firm’s own make. The multiplicity of small 
castings produced in this foundry is very remark- 
able, and to make up the total output means a 
very large variety and number of pieces. For 
instance, in the case of one small bevel wheel 
of about 1 lb. weight, over 14,000 are produced 
in the week. Large as is the foundry department 
at present, it is insufficient for the work of the 
firm, and there is in progress a new foundry 390 ft. 
long by 90 ft. wide. This building will be of two 
storeys, and under one-half of it there will be also 
a basement floor, which will be used exclusively 
for machine moulding. 

Fluted Roller Department.—In the process of 
manufacturing fluted rollers, the lengths are cut 
hot from the rod by means of a circular saw, to 
which is attached a stop for cutting to the right 
length. They are then rolled to straighten them. 
The ends are next squared off accurately by a plan- 
ing machine, arranged to work the two ends at once. 

There is required at one end of the roller a square 
hole, and for the purpose of making this hole there 
are a number of four-spindle horizontal drilling 
machines, in which flat drills are used ; these make 
a round hole about 3 in. deep. In order to make 
this the proper square shape the rollers are 
mounted on a revolving table of a machine, 28 of 
them being set at once. A square cutting tool, of a 
size slightly greater than the square which could be 
inscribed in the hole already drilled, is then forced 
into the hole, and in its progress cuts four tri- 
angular notches ; a larger tool of a similar shape 
increases the size of the notches, and the operation 
is performed with other tools, each one larger than 
the one preceding it, until the circular hole has 
become square. The roller is then heated at the 
other end and squared in a forging machine; at 
the same time the round above the square is forged 
in swages. The roller is then cut to length by 
shears attached to the same machine. It will 
be understood that the rollers are worked in 
lengths; the square end of one fitting into the 
square hole in the next, so as to make a con- 
tinuous line for driving when placed in the 
machine for work. The sides of the squares are 
machined in a vertical double-slotting machine, 
two sides of each square being done at once. 
The rollers are now rough on the outside as forged, 
except the ends, and they have to be taken to the 
floor above in order that they may be turned to 
form the bosses. The bosses are formed by simply 
turning recesses in the cylindrical part ; the pro- 
jecting parts left standing up form the bosses. 
These operations are performed in a lathe specially 
constructed for the work, but designed on ordinary 
general principles. The iron from which the rollers 
are made is of an extremely ductile nature, as may 
be seen from the turnings taken off by the tool. 

The next operation is to cut the longitudinal 
grooves in the rollers. This is cone in a seven- 
cutter planing machine, having a traversing screw 
in the bed for the table ; there is a quick return 
motion, and the work is turned automatically in 
order to present a fresh surface for the next groove 
to be cut ; this is done by cam and ratchet motion ; 
six cuts are taken for each groove, the cutter 
being fed down by hand. These rollers, like all 
other metal-work which is brought in contact with 
cotton in spinning machinery, have to be abso- 
lutely smooth, without any rough edges which would 
catch the cotton. The tools, therefore, have to 
be very sharp, and a cutter only goes round the 
work once before being re-ground. A grit-stone 
is used for grinding, one being attached to each 


machine, and great care is taken to keep the stone 





true. The fluted roller, which playsso important a 
part in cotton spinning machinery, is now practically 
finished, and only requires cleaning by sawdust, after 
which it is wrapped in paper, the whole package 
being dipped in tallow to prevent rust. 

Turning Shop for Cast-Iron Top Rollers. —In 
this extensive department there is a large number 
of machine tools used exclusively for the pur- 
pose of turning the loose boss top rollers, and 
the ordinary top rollers. The top roller, it 
should be explained, is placed above the fluted 
rollers in spinning machines, and consists of a 
spindle with two bosses. There is great variety in 
length and shape in these ; the length ranging be- 
tween lin. and 10 in., and diameters varying from 
5 in. to2}in. Top rollers are of two kinds, ordi- 
nary and loose boss. The loose top roller consists of 
a spindle with two loose bosses or revolving cy- 
linders, outside. The method of manufacture con- 
sists of turning and boring work, a large number of 
special lathes and boring machines being used, but 
a good deal of finishing is done by hand tools on 
lathes. The method of producticn need not be de- 
scribed, as the various turning and boring tools, 
although of a special nature to suit the work, are 
founded on ordinary general principles. 

Ring Frame Department.—In this department 
are prepared the rings for ring spinning and 
doubling frames. Our illustration, Fig. 15, on 
page 107, shows one of Messrs. Platt’s ring spin- 
ning frames. In our article on Messrs. Haworth’s 
mills, a description is given of the process of ring 
spinning. The ring is formed from a short iron 
cylinder which varies between 1} in. up to 3} in. 
long in the blank. The blank is prepared from 
a bar # in. thick ; the first operation is to bore 
the blank in a three-spindle horizontal drilling 
machine ; next the ring is turned to the required 
contour internally and externally by two tools at 
once. The general procedure is to use in the lathe 
hand-tools of different shape of cutting edge to get 
the required profile, and after the piece has been 
formed so far it is case-hardened ; after this the 
work is polished by emery wheels, and by a polish- 
ing stick and emery powder, and is finally bur- 
nished. The make in this department is over 
10,500 per week. 

In this same department there are erected head- 
stocks for ring spinning frames. In an extension of 
this room there are a number of planing machines 
for planing frame ends of ring frames, and other 
parts belonging to the same machines. There are 
shaping machines, drills, milling machines, &. The 
milling machines are of all types and cut on several 
faces. Adjoining is a grinding shop for the same 
class of work, having grit-stones and emery wheels. 

We now pass to the floor above to the department 
in which the ring frames are erected. The parts 
are all machined to standard size, according to the 
principle followed in these works (which, indeed, 
is @ necessity of the situation), and little fitting, 
therefore, is required when the parts have to be put 
together. There are four rooms devoted to the 
erection of ring spinning frames. There is also a 
separate room for erecting the head or driving end. 
These machines run from 200 spindles single-geared 
to 600 in the double-geared machines. In the latter, 
the driving mechanism is placed in the centre of 
the length of the frame. The length of a ring 
spinning frame of the latter kind is 68 ft., and 
naturally a good deal of care has to be exercised to 
make the machines perfectly level and straight. The 
present output of ring spinning frames by the firm 
is about 8500 spindles per week; this, of course, 
not including winding frames, doublers, reels, and 
pirn winders, &c. 

We now pass to a shop where boring, drilling, 
and planing of the articles required for ring frames 
is carried on. All castings are brought from the 
foundry in small trucks, which are loaded on to the 
railway wagons and thus delivered to the nearest 
point to their destination. The planing machines 
are mostly of the ordinary type, but have 
cutting tools specially arranged for the particular 
work. Some of these planing machines have six 
tool - boxes. There are some special drilling 
machines, some with long beds and two cross 
beams of the planing-machine type, four spindles 
being used on each cross beam. The bed is moved 
forward intermittently, as the holes in the frames 
which take the spindles are bored, the exact pitch 
thus being obtained by automatic means. When 
the holes are bored, the drills are withdrawn by 
hand, and the traversing mechanism for the table is 
put in gear, so that it is moved forward to the 





next place, when a catch arrests the motion by en- 
gaging in a notch in the bed. A hole 1,4 in. is 
made, and both flat and twist drills are used. The 
twist drills are ground by an emery twist drill- 
grinding machine. The frame members are then 
marked off to the right length, and cut in a 
machine by a circular saw. 

In the grinding shop for ring frames are stones 
and emery wheels. Here are ground many thin 
parts, such as long flat strips of iron, &c., which 
are not thick enough to machine, and other more 
solid parts are also finished here. Steel sheets 
from which small parts are punched out, are also 
ground to surface. 

Self- Acting Mule Department.—Carriage Room.— 
The mule is the most important machine in cotton 
spinning, and in Figs. 16 and 17, on page 108, we 
give two views of the headstock of one of Messrs. 
Platt’s mules with a part of the carriage attached. 
We refer to the process of spinning by mules in our 
article on Messrs. Haworth’s mills. The carriages 
of the self-acting mules are erected in large rooms, 
and as all machines are put together in sections 
completely before being sent out, it will be easily 
understood that this is an extensive department, 
seeing that a mule will be often as much as 130 ft. 
long. The boards of which the carriages are made 
are planed on the flat in the sawmill, and brought 
to the fitting-up rooms ready cut and recessed in 
the manner already stated. This department 
is divided by a packing-room, and the further 
side is used for finishing the carriages. Over this 
room there are two other rooms ; one where the 
timber is got ready for fitting up carriages, and the 
other an experimenting room for trying new iuven- 
tions. In this room there are mules fitted up in 
working order for cotton, wool, and worsted work. 
There are also ring frames, and on these experi- 
mental machines all new improvements are tried in 
practical working before being adopted. 

Mule Fitting Department.—This is a long room 
on the second floor of a large building. Here on 
one side are benches for setting up roller beams 
and rollers, whilst on the other side the headstocks 
are erected ; at the further end are tools for drilling 
and planing for the purposes connected with the 
erection of mules. Beyond is another room at 
right angles, where parts are assembled, and here 
are milling machines of special type in which several 
surfaces are cut at one operation upon various 
small parts which are clamped together on the 
table. Multiple drills and other tools are also 
placed in this part. The packing-room in con- 
nection with this department is well arranged ; 
indeed, throughout the works great attention is 
paid to this feature of packing and loading. A 
railway in connection with the main lines of the 
district runs into most of the departments, and 
where such large and intricate machines as textile 
machinery have to be dealt with, great care has to 
be paid to the packing. The various parts which 
go to compose the mule are prepared in the different 
shops, and many of them, such as rollers, flyers, 
&c., will be duly referred to in treating of the 
various departments. 

Loom Department.—Our illustrations, Figs. 18 
and 19, on page 109, show two typical looms made 
by Messrs. Platt. The former is an overpick 
calico loom, with Eccles drop-box motion, and the 
latter a dobby loom. In the principal machine 
shop of the loom-room castings are brought in by 
train, the full-gauge railways running through the 
shops. There are a vast number of machine tools, 
the belting for driving them being a very remark- 
able sight. The loom sides are planed on all sur- 
faces by planing machines of the ordinary type, 
whilst for other work shearing machines, lathes, 
boring machines, drills, &c., are used ; in fact, the 
whole place is a perfect wilderness of machine 
tools. The milling practice here is notable, the 
work lending itself very successfully to this method 
of treatment. There are records that 40 years ago 
Platts’ were milling on six surfaces at once; a 
statement which somewhat discounts the claims of 
many persons, both in this country and abroad, 
who assert themselves to be the pioneers of milling 
for engineering work. There are here special drills 
of the multi-spindle type; indeed, the variety of 
drilling machines is altogether beyond description. 
There are tapping and boring machines, spurwheel 
tooth clearing machines, emery wheels, horizontal 
and vertical slotting machines, whilst at the side of 
the room are punches for finishing. 

One big loom in progress at the time of our visit 
was 198 in. in the reed space, and would therefore 
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produce material nearly of that width, possibly 
18 in. to 2 ft. narrower. This loom was for weavy- 
ing jackets for paper-making machines ; the shuttle 
was 2) in. long, and ran on wheels in the race. 
This loom, however, large as it is, is not the largest 
which has been made in these works, for there has 
been one constructed of 206 in. width; whilst at 
the time of our visit there was a carpet loom on 
order which was to be 330 in. in the reed space. 
At the further end of the room are the lathes and 
boring machines. The parts are prepared on this 
side of the department and are finished on the 
other side, where they are completed for packing. 
This firm makes looms of all kinds, both for 
cotton, woollen, and worsted work. A Terry loom 
for Turkish towels and bath sheets is interesting. 
In another room in the same department the 
planing work is done, this naturally being the first 
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shop is used principally for preparing the plant 
required on the works, and for millwright work 
for export. There was in process of erection at 
the time of our visit a large lathe for turning 
rope pulleys up to 12 ft. he most noticeable 
piece of work then in progress, however, was a 
24-in. ram 15 ft. long, which was being turned 
for the new foundry. There were also being 
machined on their ends some of the 18-ft. columns 
which will be used for supporting the floors of the 
new foundry. In all there are about 300 of these 
pillars, one being placed above the other ; they are 
faced on the ends to make square joint and keep all 
plumb. 

Smithy.—On entering the smithy the first thing 
to attract attention is a number of smiths’ olivers 
doing their work in the usual way, and which 
appear somewhat old-fashioned amongst so much 
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welded on to the short cranked lengths. The size of 
the crankshaft averages 2} in., whilst the throw is 
3$ in. A certain number of men are engaged en- 
tirely on this work of welding up cranks, and be- 
come very skilful in it. The two cranks have to be 
placed at the right distance on the shaft, and have 
to be exactly level. The men become so apt that 
they can weld pieces together to exact length with- 
out the necessity for any upsetting, allowance also 
being made for contraction in cooling. This is a 
very nice piece of smith’s work. 

Shaft Department.—In the various machines 
made by this firm for textile purposes a large 
quantity of shafting is required of approximately 
small diameters, varying between } in. to 1} in. 
The output of this description of shafting is about 
45,000 ft. per week. It is necessary that this 
shafting should be smooth, as it would other- 
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Fic. 15. Rinc Sprnntnc Frame, py Messrs. Prarr Brotrurers anp Oo., Limirep. 


machine operation on the frames, and here there 
are various types of planing and milling machines. 
On one of the former we noticed 10 cutting tools 
at work at once ; whilst the table was traversed for 
short stroke by an eccentric. Each cutter had a 
separate tool-box, and all were mounted on an 
entablature with four columns; the parts to be 
machined are flat, and the framing may be made 
low to suit the work, thus insuring great steadiness, 
and facilitating the use of so large a number of tools. 
There are other planing and milling machines at 
work in this department. 

Slasher Department.—In the slasher department, 
sizing and warping machines, cloth-folding ma- 
chines, and other machines of a like nature are 
made. Here there are the usual machine tools and 
other appliances suitable for the wood and iron 
work required. They do not, however, call for any 
special mention, although certain of the designs are 
peculiar to the work. In Fig. 20, on page 110, we 
give an illustration of one of Messrs. Platt’s 
slashing machines, the use of which is described in 
our article on Messrs. Haworth’s mills. 

Millwrights’ Department.—In the millwrights’ 
department are some of the larger machine tools on 
these works. There is a big planing machine which 
will take 7 ft. square, under the crosshead, and 
will make a cut of 24 ft. long; it has four tool- 
boxes, two on the crosshead, and one on each 
column. There is a gap lathe which will turn in 
the pit 12 ft. in diameter, and a lathe of 22 ft. 6 in. 
between centres. There are two screw-cutting 
lathes 13 in. centres and 24 ft. in length. There 
is also a large radial drill, which will drill to any 
angle in any plane, There are two other large 
gap lathes, and other machine tools such as lathes, 
planing machines, drilling machines, &c. This 





that is modern. They are, however, very useful 
for certain work. There are also in this depart- 
ment a large number of steam forging machines, 
steam hammers, drop hammers of different types, 
bolt and nut machines, crank-making machines, 
&c. In fact, the smiths’ department is a very 
busy and crowded one, and it would appear as 
if the example of the foundry department will 
have to be followed, and a large extension soon 
made. A great number of cranks are forged here, 
some being bent from the round iron by means of 
drop hammers and dies, whilst others have flat webs. 
For one machine made by this firm a 2-in. crankshaft 
is formed by bending under drop hammer and dies; 
three men are employed on this work, and will turn 
out 50 crankshafts a day. 

Here blanks for the ring spinning frames are 
made, being stamped out from the bar under the 
drop hammer in two operations ; they are finished 
by a steam forging ede roe and swages. Tumblers 
for drawing frames are stamped out cold in a 
punching-machine type of press. Faller sickles 
for mules are also forged here, being stamped 
in the straight under the drop hammer with 
a solid boss at the end; the blade itself is at first 
thick and straight; it is drawn down in a steam 
forging machine to the right length, and is then 
bent to a curved form by a press in which the 
blade is forced on to a curved surface by a roller. 
The square-web cranks before referred to are forged 
solid ; two saw cuts are taken at the side to form 
the webs, and the piece is then removed by cutting 
with a chisel when hot. These cranks are for 
looms, and are two-throw, the two cranks being set 
level with each other. The cranks are made with 
short lengths of shafting, but are some distance 
apart, and an intermediate shaft is therefore 





wise catch on the material, and as it would be 
both expensive and difficult to machine long lengths 
of such shafting, recourse is had to drawing it 
through dies. Drawing machines of an especial 
description are used, the shafts being elongated 
ordinarily about 1 in. in every 12 in. There are 
a large number of these machines at work, as may 
be gathered from the output. 

General Turning Department.—In this large 
machine-room there is again an enormous quantity 
of. machine tools at work, and the effect of the 
belting, pulleys and countershafting by which 
these are driven, is extraordinary. The belting 
is so thick that the light is obscured, and it 
would certainly seem as if here were a position 
in which electric driving might be tried with 
advantage. The work done in this shop is very 
diversified, boring and turning wheels and brackets, 
band pulleys, &c., in connection with all the 
machines, speeds, looms, ring frames, throstles, 
&c. To describe one-half of the processes gone 
through would take a volume of ENGINEERING. 
We will, however, take as an example a small skew 
gear wheel of cast iron and 5 in. in diameter, 11,000 
specimens of which are produced per week. It is 
bored, turned on the rim, drilled and tapped for 
set screw, in machines specially designed for the 
operation. To each of these wheels there is a 
pinion and a bobbin-wheel, so that in all for this 
one detail 33,000 pieces are required per week, 
each having several machine operations done upon 
it. For boring these wheels four spindle lathes are 
used, one spindle being placed above the other in 
a vertical direction. Another example of the num- 
ber of parts produced are the ‘‘long collars” for 
speeds ; these are made of cast iron, and are { in, 
to 1} in. in diameter, whilst the length varies from 
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Fic. 17. Back View or Mute HeEapstock WITH Part oF CARRIAGE. 
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5 in. to 154 in. These have a flange formed in the, going through the shops every week for use in 
casting about 4 in. from the end in the longer| textile machinery made. The parts are nearly all 
examples ; the castings having to be machined in small, and the usual brass-finishing machine tools 
several operations. ‘are used in their production, there being a large 
_ Brass-Turning Department.—Here all brasswork | number of capstan lathes. 

is done for the works, over 4 tons of brass castings’) Drawing Frame and Speed Making Departments.— 





In these departments drawing frames and speeds are 
produced. The speeds consist of slubbing, inter- 
mediate, and roving machines, the latter being 
sometimes known as jack frames; indeed, what 
would be a ‘‘roving frame” in Oldham would be 
a ‘‘jack frame” if transported to Bolton. In 
Figs. 21 and 22, on page 112, we give back and front 
views of one of Messrs. Platt’s roving frames. 
One of the most important parts manufactured 
here are the spindle rails for speeds; they 
consist of long iron castings, the main part 
being of the nature of a long flat bar 13 ft. long 
and about 4 in. thick and about 4 in. deep, the 
head of which has a rib 1? in. across ; projecting 
from the rib on either side are arms or brackets 
3 in. in length. The spindle rail and the brackets, 
which have a disc at the end, are bored to 
take the spindles; they are, as stated, made 
into lengths up to 13 ft. each, and a rail in 
one machine will be made up of four lengths, 
each of which will take 60 spindles. The first 
operation is to drill the holes in the brackets which 
receive the spindles ; this is done in a four-spindle 
drilling machine, having a long hed which takes the 
whole of one length, the headstock carrying the 
drills being traversed for the work by means of a 
leading screw in the bed. The bars, it should be 
stated, are mounted in pairs when erected in the 
machine, a top and bottom bar being bored at one 
operation, so that accuracy isinsured. This is neces- 
sary in order that the spindle may run true in both 
holes. The traversing of the headstock is performed 
as stated by a leading screw, but is governed 
by the operator. Ordinary flat drills are used. 
The first of these drilling machines was made 
40 years ago, and was 36 ft. long in the bed, but 
the machines since made have been of greater 
length as each one has been produced, so that 
60-ft. rails are now required. This shows the ad- 
vance made in the size of machinery of this class 
during the period named. It should be stated, 
however, that when the first machine was made 
36 ft. was thought to be longer than would ever be 
required. An automatic return motion for with- 
drawing the drills when the holes are complete, has 
been attached to this machine; it consists of a 
weight attached to the end feed wheel. When the 
wheel has made that part of a revolution which 
corresponds with feed sufficient to bore the hole, 
the weight falls over and brings the withdrawing 
mechanism into play. The holes being bored, the 
ends of the bar are cut to length in a circular cold 
saw. This plant will drill and cut off for 40 machines 
per week. 

It is interesting to notice the skill with which 
these long iron castings are straightened, it being 
necessary that they should be straighter than 
can be obtained by casting, there being naturally 
some warping during cooling in a casting of this 
irregular section. The straightening is done 
by hand hammering, the operator striking a few 
smart blows with a heavy chisel-headed hammer 
on the side on which it is necessary to extend the 
surface. The drilling and screwing operations are 
performed by horizontal drills specially designed 
for the work. 

In the speed milling room various parts are 
machined by milling, not much planing being 
done now; indeed, as was remarked by one of 
the operators, ‘‘the place would not hold the 
work if they had to use planers instead of milling 
machines.” It would be useless to attempt to 
describe the multiplicity of milling operations re- 
quired for all the various small parts used in the 
construction of the machines made in this depart- 
ment. Each tool has been specially laid out for 
one particular piece of work, and all parts, in 
this way, are made interchangeable ; not being 
touched by hand except to take off sharp corners, 
so that there may be no doubt about the pieces 
fitting accurately. Great care is taken in setting 
the work in the tool to prevent springing, which, 
of course, would alter the shape of the piece. 
In one part of this department there are 56 
milling tools, which are entirely looked after by 
10 skilled operators. At the side of the shop are 
benches where the small parts are finished and 
passed for erecting. In one corner of the depart- 
ment some interesting work is being carried on, 
showing how much may be done by machine work 
and what saving may be made in hand labour 
when repeat operations have to be performed. Two 
men mind eight machines, which perform entirely 
different operations, such as drilling, tapping, 
boring, &c. The work is laid outso that the atten- 
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girl will produce 450 lb. of combed cotton per 
machine per week, whereas with the older type 
120 lb. to 140 lb. per week would have been the 
product of one attendant. These figures may be 
taken as comparable, but the output is naturally 
regulated by the quality of the work required, the 
finer qualities having more short cotton taken out ; 
the average of short cotton and dirt taken out 
would be, perhaps, about 16 per cent., the range 
of the machine being 10 per cent. to 30 per cent. 
of refuse rejected ; naturally the short cotton can 
be worked up again for inferior qualities of yarn. 

The efficiency of this machine, as in all textile 
machinery, depends on the accuracy with which it 
works. Great care is taken to get durable and 
accurate bearings; the driving shaft is case-hardened 
and then ground to exact size. The case-hardening 
in these works, it may be noticed in passing, is a 
very special feature, the practice a been 
elaborated through long experience. These shafts 
are case-hardened ;}; in. deep, and this affords 
ample material to work upon in grinding true 
without removing the hardened skin, for the shafts 
are made pretty accurately to gauge beforehand. 

Several of the milling machines used in the pro- 
duction of the combers run with loose teeth cutters, 
whilst fly-cutting is also had recourse to. There 
is a fine type of machine for boring brasses in 
brackets, several being operated upon at once by 
the same boring bar, which is guided to exact 

osition, and as the table is arranged to take 
seer only in one position, all brasses are accu- 
rately in line and all interchangeable. This, how- 
ever, is only another example of what occurs 
throughout the works. There are three boring 
bars, and there is a guide between each part to be 
machined so as to insure accuracy. Some of the 
drilling machines in this part are also worth 
attention. There is an automatic drill with self- 
feed arrangement, the work being traversed auto- 
matically by ratchet wheel to bring it into position 
for a fresh hole; the speed is 12,000 revolutions 
per minute. Close by is another very beautiful 
drilling machine, used for brass circular combs ; 
this machine runs at 40,000 revolutions per minute. 
There is also a radial horizontal drill for drilling 
curved slots for drop combs in the Heilmann ma- 
chine. The process of manufacture of the circular 
combs themselves is an extremely interesting one. 
The combs in the Heilmann machine are rotary in 
action ; and each length of comb is mounted on a 
cylinder the length of the lap to be produced, the 
teeth of the comb being set tangentially to the 
circumference of the cylinder on which they are 
mounted. The combs, however, are not placed 
round the whole circumference of the cylinder, one 
part of the cylinder being in the shape of a fluted 
roller. The action of the comber is intermittent, 
that is to say, the lap is held and combed, the 
combed part being then fed forward by the fluted 
part of the cylinder referred to. The separate 
lengths of comb increase in fineness as they pass 
through the work, and will range from 32 up to 88 
teeth per inch. These teeth are technically known 
as ‘‘needles,” and are, in fact, like short needles ; 
they are soldered on to a brass strip which forms 
the back of the comb; this operation is one 
which requires a certain amount of skill. The 
needles are gathered together, and put point 
inwards between two strips of wood; which are 
clamped together, the roots of the needles pro- 
jecting, and it is not difficult then to lay 
the exposed part of the needles on to the brass 
strip and solder into position. There are 17 of 
these lengths of comb to each circular comb. It 
should be also stated that there is a flat comb which 
is cut out of the solid and which drops into position 
so as to further comb the fibre as it is being drawn 
forward by the fluted part before referred to. At 
the time of our visit a large number of these comb- 
ing machines were in hand. 

Tool-Making Department.—With very few ex- 
ceptions the firm has made its own machine tools, 
the shops in which they are produced being a fairly 
extensive factory inthemselves, andemploying about 
200 men (this refers to the Hartford New Works 
alone), not including millwrights or repairers. 
There is also generally a repairing department for 
machine tools to each section of the works. The 
castings are produced in the general foundry. The 
firm does not make steam engines, excepting small 
ones for their own use, of 30 to 40 horse-power. 
They manufacture a large number of Ryder forging 
machines for use in the works, and also for sale, 
although the latter is a class of business which does 


not appear to be pushed. In time gone by, how- 
ever, a good trade was done in these machines, 
several having been sold to the Government for 
small-arms making. As an instance of the re- 
quirements of the firm, and the rate at which its 
operations are being extended, it may be said that 
during the last 18 months eight of these forging 
engines have been produced for the firm’s own use. 

Woollen and Worsted Machinery.—We have con- 
fined our attention almost wholly to cotton ma- 
chinery in dealing with these works, for Manchester 
is the cotton centre, and, indeed, the great bulk of 
Messrs. Platt’s production is cotton machinery. 
They have, however, a very large trade in textile 
machinery for woollen, worsted, and silk fabrics. 
We cannot pretend to deal at any length with these 
branches, but a few words may be said of a general 
nature. For worsted making, machines are made 
for two systems, which are known as the Bradford 
and the French processes of worsted spinning. It 
should be stated that worsted spinning resembles 
cotton spinning more closely than it resembles 
woollen spinning, although of course worsted is 
really spun from wool. In both cotton and worsted 
the object is to lay fibres parallel, and it is for this 
reason that the initial operations are generally of 
the nature of carding or combing, as in cotton, the 
chief differences of the machines used with the two 
materials being in detail. In woollen goods there 
are six processes required to produce the fabric, 
whilst in worsted the corresponding number 
would be 14; in cotton spinning there are 10 to 
12 principal operations from the time the spinner 
gets the cotton until he brings it to the thread. 
Again, there is a total dissimilarity in regard to 
some of the machines used for the Bradford and 
the French systems, though the processes for 
carding, combing, and gilling, to prepare the wool 
for subsequent operations, are the same in both 
cases. In the Bradford system the object is to 
produce a smooth wiry thread, and every ma- 
chine used puts twist in the yarn; in this system 
the wool is oiled to enable it to be worked. On 
the other hand, the object in the French system is 
to produce a bulky or ‘‘ lofty” soft thread, and 
this is accomplished by keeping out the twist until 
the last process of spinning takes place. In pro- 
ducing yarn for woollen material (as opposed to 
worsted yarns on the French system), the chief 
operations are opening, carding, and spinning. In 
woollen goods the operations are the simplest of all, 
and can be carried out in fewer stages. The first 
process is that of opening, which is very similar to 
that carried on by the cotton-spinner ; next follows 
carding, again somewhat of a similar nature to the 
cotton carding, the machines resembling each other. 
This process generally consists of passing the wool 
through the scribbler engine, intermediate engine, 
and carding engine, to the latter a condenser being 
attached. The chief difference comes in carding 
the wool, the sliver being taken direct from the 
condenser of the last carding engine to be spun on 
the mule, thus dispensing with the intermediate 
processes required in either cotton or worsted on 
the French systems between carding and spinning. 

We have now finished our description of what is 
known as the Hartford New Works, and which 
comprise the principal manufacturing branch of 
Messrs. Platt’s business. We cannot claim, how- 
ever, to have treated even all of the principal fea- 
tures; to adequately do that would be to write a 
treatise, not an article. 


THe OLp Works. 


These works, which form the third of the 
large branches of Messrs. Platt Brothers and Com- 
pany’s establishment, are situated at the opposite 
end of the town of Oldham, and about two miles 
from the new works. Although they are the parent 
establishment, they are in many departments more 
modern than the Hartford New Works, for they 
have been remodelled and rebuilt since the new 
works were started. 

Blowing-Room Department.—An example of the 
fact last stated is supplied by a fine new shed 
220 ft. long by 160 ft. wide, and 15 ft. high, which 
constitutes the erecting and machine room for the 
blowing department. Here bale breakers, ex- 
haust openers, automatic feeders, single and 
double scutchers, feeders, &c., are made. We 
illustrate some of the machines made in this de- 
partment. In Fig. 23, on page 113, we illustrate 
another form of bale breaker suitable for dealing 
with hard-pressed or lower qualities of cotton. 





This machine has two pairs of breaker rollers and 


onecylinder. Fig. 24, on page 113, isa bale breaker, 
which is well adapted for long staple cotton. It 
has one pair of collecting rollers and three pairs of 
breaker rollers, having the required amount of 
draft so that the cotton is equally pulled through- 
out the mass, Fig. 25, on page 114, is an exhaust 
opener, and Fig. 26, on the same page, is a scutch- 
ing machine. The various operations performed 
by these machines are referred to in our article on 
Messrs. Haworth’s Mills. 

Underneath the shed with which we are now 
dealing is a cellar for the storage of castings to be 
machined, and a few of the heaviest tools are placed 
here. The blowing-room department of a cotton 
mill contains machines which require some of the 
largest parts as regards castings for frames, 
&c., and the machine tools in this department 
consist largely of planing and drilling machines. 
All the tools in this room are of modern muke, 
and, as is the general rule throughout Messrs. 
Platt’s establishments, are produced in the works. 
The tools in this room, like nearly all tools used 
by the firm, are for the most part specially 
designed to produce one particular piece. Never- 
theless they are generally of a kind familiar 
to the ordinary engineer. There are some fair- 
sized planing machines here, one which will take 
5 ft. 6 in, under the cross-slide, and another 4 ft. 
6in. by 10 ft. 6in.; they are automatic in all 
motions, the tables being worked by a screw in 
the bed, and having quick return motion, as in all 
planing machines used by the firm. There is also 
In process of construction for this department a 
larger planing machine which will take 7 ft. 6 in. 
under the cross-slide. The planing machines for 
grooving the bale-breaker rollers have an auto- 
matic ratchet motion for turning the work on the 
table to present a fresh groove for each cutter. 
The tool is ground to the shape of the groove, 
and so cuts the surface at once; one cut 
is taken to each groove at one time, the work 
being gone over again for the roughing, inter- 
mediate, and finishing cuts. Although the grooves 
are deep and widely pitched, it is found best to cut 
them throughout from the solid, rather than to 
attempt to cast to shape and machine off the scale. 
It must be remembered that in these rollers, as in 
all others used for feeding forward or compressing 
cotton, great smoothness of surface must be ac- 
quired, otherwise the cotton would stick and the 
machine would be brought to a standstill. A 
different type of machine is used for planing the 
edges of large parts of frames ; it is like a plate- 
edge planer in principle, and has a table 10 ft. 
6 in. square. We understand that this is shortly 
to be replaced by a new cross-slide planing machine 
of the ordinary type, which will operate on the 
sides and faces of the castings at one setting, 
having tool-boxes arranged for that purpose. 

In the turning department of this shop there are 
a large number of lathes of various descriptions, 
amongst them some two-spindle copying lathes for 
turning pairs of cones for regulators in scutchers 
and openers ; the cones in each pair are respec- 
tively convex and concave ; each pair is turned on 
the same machine by means of a former or copy; 
in this way accuracy is obtained. There are 75 to 
80 lathes from 9 in. single gear to 8 in. double 
gear, they are mostly arranged specially for the 
production of one particular piece. The department 
for making fans for exhaust openers and scutchers 
is in this shed. The operations are chiefly light 
plating and machining light castings ; the fans are 
all carefully balanced. 

In the cellar beneath, where the castings are 
stored, there are also some boring lathes, and slide 
lathes for the calender rollers in scutchers, exhaust 
openers, &c. There is also here a hydraulic 
press working at half a ton to the square inch, 
for forcing in gudgeons to rollers. These rollers are 
of heavy cast iron, and are used for pressing down 
cotton ; they run up to 48 in. long and 12 in. in 
diameter. They are cast very exact, and are then 
rough and finished turned in separate lathes, after 
which they are ground in a discing lathe with 
emery wheel, being finally polished with a machine 
lap. 

NGrinding Shop.—We now pass to a grinding 
shop adjoining, which is also a new department, 
96 ft. long and 90 ft. wide. The shop was 
not complete at the time of cur visit, but con- 
tained eight grit-stones which were at work; 
there are, however, places for 12 stones and 12 
glazers. This shop is very well fitted, all shafting 





being in the cellar below, the bands working up 
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through the floor ; the light is excellent, and the 
height of the roof is 18 ft. Here are ground some 
of the large castings for frame sides, &c. There is 
a hydraulic crane for shifting stones, which, when 
new, are 8 ft. in diameter and 14 in. wide. The 
arrangements for disposing of sludge from the 
stones are excellent, it being conveyed to iron tanks 
where it is allowed to settle, the water draining off. 
All appears to have been done here to make grind- 
ing as little objectionable as possible. In the cellar 
below the grinding shop is the second motor shaft 
for driving the whole of the department. On it is 
an 18-groove rope pulley to take 1}-in. ropes, the 
diameter being 10 ft. The beautifully steady way 
in which this pulley runs at high speed is well 
worth noticing, and illustrates the advantage of 
ample bearings, good workmanship, and adequate 
foundations. 

The Foundry.—¥rom the grinding shop we pass 
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There are in this foundry the usual appliances. 
In the gallery above, machine matin < ost for 
similar work is caried on. There is a room 
devoted entirely to casting iron flats for carding 
engines. These flats consist of an iron bar, 
generally 45 in. long and of T-section through- 
out the greater part of the length, being 12 in. 
wide on the transom, whilst the metal is } in. 
thick. At the ends, however, the section varies, 
being rounded in order to take the chain by which 
the cards are operated. These bars carry the 
cards, to which reference will be made further on, 
their weight being about 7 lb. to 8 lb. each. There 
are 10 grounds for casting these flats, each served 
by a small hand travelling crane on rails. The 
arrangements are very good for assisting the men 
in their work; the lines on which the cranes 
run are planed and laid on good foundations, 
care being taken to insure accuracy, otherwise 
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to the foundry, which is a large building having a 
gallery round. Machine moulding is here carried 
out to a large extent, and there is but a small 
quantity, comparatively, of plate moulding. The 
shop is served by overhead travellers, driven by 
steel wire ropes, the motive power being in the 
cellar beneath. The cupolas may be described as 
of two storeys high, that is to say, one cupola is 
superposed upon another; there are in this way 
two hearths, the lower one serving the ground 
floor, whilst the upper half is on a level with the 
gallery, and is tapped to produce metal for the 
castings there produced. In this department a 
great deal of interesting work is carried on, but it 
would be difficult to describe the foundry practice 
without going somewhat minutely into details. A 
large number of rollers of various types are cast 
here. Perhaps the most interesting work is the 
casting of the cylinders for carding engines, 
which are from 40 in. to 50 in. in diameter. In our 
illustration, Fig. 29, on page 116, we give a view of 
a carding engine made by Messrs. Platt, and in 
this the large cylinder now referred to is a con- 
spicuous feature. The process of carding is de- 
scribed in our article on Messrs. Haworth’s mills. 
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the sand would be shaken out of the boxes in 
transporting the moulds. Below the foundry is 
a cellar, where all sand, loam, and charcoal 
are ground in four pairs of edge runners, the 
blacking mill being in the foundry itself. The 
Root’s blowers are all down here, there being one 
pair to each furnace. Beyond, in the cellar, is the 
fettling department, where there are rumblers, 
emery grinders, &c. The hydraulic turning-over 
mechanism for machine moulding of the larger 
castings, works through the floor of this depart- 
ment. The general arrangements here, as else- 
where, are excellent. There is a flue extending 
right through the department to collect dust, whilst 
every pillar supporting the floor above is a ventila- 
ting shaft, being carried up to the roof above. The 
hydraulic pumping engine and accumulator are here 
also. The engines for working the foundry consist 
of two 20-in. cylinders, 3 ft. stroke, working at 
80 lb., and giving off about 250 indicated horse- 
power. There are no crosshead slides to these 
engines, a grasshopper motion being used ; there 
= Corliss valves, and the driving strap is 30 in. 
wide. 

On the opposite side of the yard to the foundry 





is a four-storey building, which is used as a 
pattern store. The organisation of this depart- 
ment is very complete ; there are five rooms on 
each floor, or 20 in all, the size being 30 ft. by 60 ft. 
In order to provide against fire, each storey is inde- 
pendent of the other, the floors being fireproof ; 
there are exterior staircases, so that no openings are 
made through the floors. The hoist is also exterior 
to the building. When it is stated that the majority 
of these patterns are but small parts, it will be 
easily understood what an enormous number there 
is. Books are kept in which all are recorded. 

Erecting and Machining Department.—We next 
pass to a large three-storey building in which erect- 
ing and machining of various machines is carried 
on. In the basement there are a large number of 
machine tools employed in various operations. The 
cylinders of carding engines, the casting of which 
we have already referred to when dealing with the 
foundry, are here turned, and the ends are placed 
in them. These ends are of cast iron, and consist 
of a central boss and radialarms. The ends being 
placed in the cylinders, the whole is mounted ina 
special lathe having a solid bed, the two sides of 
which rise up, the space between being semi- 
circular ; the back centre slides in the bottom of this 
space ; there are two slide rests, one on each side. 
The solid construction of this bed gives the great 
steadiness required in all turning operations in 
connection with carding engines, a point that will 
be referred to again further on. There are several 
of these lathes, which are fine tools, and will take 
work up to 48 in. in diameter inside the recess in the 
bed. 

Another part of the carding engine machined 
in this department is the ‘‘ flexible;” it consists of 
an iron casting rectangular in section and forming 
a segment of a circle one-third of the circumference ; 
the ends are tapered, and in the middle there is a 
projecting piece for attachment. The flexibles are 
1 in. wide, 1}? in. deep at the ends, and 1{ in. deep 
in the middle ; they form the path on which slide 
the cast-iron bars, known as flats, to which the 
cards are attached. These flexibles must be turned 
exactly circular on their sliding surfaces, and con- 
centric with their cylinders. They are turned in a 
large break lathe, two of them at once being 
mounted on a faceplate. There is an ordinary slide 
rest, but very strongly constructed ; the tool is an 
ordinary bar cutter. In order to obtain accuracy 
calipering is carried on continuously. When the 
operations are complete, the work is put in a 
standard gauge and tested with pieces of thin 
paper. The piece of thin paper must be held tight 
in any position between the gauge and the work 
without the two being held together by hand, 
It may be, of course, that the flexible has been 
truly turned, and remains so as long as it is held 
on the faceplate, but will spring when taken off. 
Care has to be taken, therefore, in casting, for if 
the metal is run hotter for one end than for another 
there will be a variation due to unequal contraction. 
In such a case the piece will be rejected and 
broken up. 

An ingenious tool near here is a_ special 
milling machine, which is used for milling round 
the bases of the beater arms which carry the 
beater knives in machines used in the initial pro- 
cesses of cotton preparation. The beater arms 
consist of an iron casting, two or three arms pro- 
jecting radially from the boss. The machine in 
question will completely mill the boss to the curved 
section required. In order to do this it is neces- 
sary the cutter should work on the circumference 
of the boss between the arms, and also, of course, 
in front of the arms. The cutter is formed to 
provide the proper contour, and works on a hori- 
zontal spindle; it is fed forward automatically 
between the arms, but when it arrives at the part 
where the arm projects, it is withdrawn so as to 
escape the arm ; this end is attained automatically 
by means of an ingenious guide plate. The arms 
themselves are afterwards finished by grinding. 

Proceeding to the turning shop for carding engines, 
we find a large number of small lathes from 9 in. up 
to18in. This room is 150 ft. long by 50 ft. wide, 
and is served by a 140 horse-power engine, which 
is used for the turning lathes in this building alone. 
On the floor above are the lathes for wrought-iron 
turning, and there are a few at the further end of 
the room for tool-making. These other lathes are 
provided with a separate engine which can be brought 
into play if overtime has to be worked occasionally, 





an important consideration in tool-making. Pro- 
ceeding to the floor above, we find a further large 
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quantity of machine tools. A leading feature here 
is the making of a flat link chain. These chains 
are of the bar link type. Blanks are forged out 
from the steel strip, the holes to take the pin being 
formed at the same time ; the blanks are then 
brought to the same department and bored in a two- 
spindle drill. There is a separate machine for put- 
ting pins in and riveting them up; it consists of a 
hammer with spring in the shaft. A large number 
of brackets are machined here in special tools con- 
structed to perform the operations with accuracy 
without marking off. Holes are drilled in drilling 
machines which are arranged to give the proper 
position of hole, so that neither marking off nor jigs 
are required. Inthe top room is the small wrought- 
iron turning department, where there are about 
200 machine tools, composed largely of ordinary 
turning and screw-cutting lathes. 

An interesting operation performed in this de- 
partment is the arming of the taking-in rollers 
used for drawing cotton into the machines, and 
which are covered all over with teeth. It would 
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puzzle a good many people not accustomed to this 
class of work to say how these rollers are made, 
the teeth being so thickly planted. The operation, 
however, is very simple when once seen. The cast- 
iron rollers are put in a screw-cutting lathe, which 
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Fig. 27. 


turns spiral grooves in them. They are then taken 
out and put into a machine which is on the same 
principle as the screw-cutting lathe, having a lead- 
ing screw, the pitch being the same as that of 
the thread already turned on the roller. There is 
then taken a strip which has somewhat the appear- 
ance of a long band saw, nearly all teeth, as 
shown in Fig. 27 annexed. On examination it 
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will be found that these teeth are really set on 
a somewhat thicker back rib, or perhaps it 
would be more accurate to describe it as a square 
wire with teeth projecting from it, the whole 
being stamped out solid from one strip. The ser- 
rated wire has to be run into the grooves already 
cut in the roller, the teeth, of course, projecting. 
This operation is performed by means of a roller 
in the machine already referred to. The ribis then 
pressed into the groove by means of a wheel presser, 
which is traversed by the leading screw. The 
rapidity with which a plain grooved roller can 
be, in this way, covered with teeth is very sur- 
prising. The serrated wire is formed in this 
department by a series of operations. It consists 
first of ordinary round wire which is flattened in 
rolls ; and afterwards the rib, by which it is held in 
the groove, is put on the back ; after this it is run 
through two knives to plane it to gauge, and 
finally the teeth are punched out by a machine, the 
wire being fed up intermittently ; it is then ready 
to put on the rollers. 
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In this same department another very interest- 
ing operation is carried on ; it consists of making 
what is known as patent wire for attaching cards 
to the flats, already referred to as carrying the 
cards in a carding engine (see Fig. 29, page 116).* 
The cards themselves might, perhaps, more strictly 
be described as wire brushes set in a special 
canvas back, or, perhaps, as a very long pile 
velvet, with fine wire in place of silk for the 
pile, whilst the backing or foundation is a strongly 
woven material. It is necessary to attach these 
long brush-like strips to the cast-iron flats, which 
then actually become the back of the brush; 
in order to do this the woven foundation is not 
covered up to the extreme edges with the wire 
pile which combs the cotton, and the bare strips 
thus left are used for the purpose of attach- 
ment to the cast-iron flat. Holes having been 
drilled with great accuracy to pitch along both 
edges of the flat, the pitch of the holes being about 
1} in., the card is then laid on the flat, and 
by an automatic punching machine, holes are 
punched in the foundation to correspond with the 
holes drilled in the flat. It will now be neces- 
sary to describe how the wire is made which 
attaches the card to the flat. This wire is flat, 
and about } in. broad and 34 in. thick ; it is of 
steel, coppered, and is put into a bending machine, 
which converts it into a series of square U’s, as 
shown in the upper view in Fig. 28. We have, 
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therefore, a long flat wire with projecting parts 
standing up, these projections being about 4 in. 
high. The next operation is to cut a nick at the 
root of the projections about half-way through the 
thickness of the metal, as shown also in Fig. 28; 
this is done by a circular saw, the wire being fed up 
automatically. It is necessary to remove one-half 
of the thickness of the standing-up parts so that 
they may be thinner, and go through a smaller hole 
in the flats; the nick having been cut, the rest of 
the metal is removed, as shown in the bottom 
view in Fig. 28, by a machine which has a combina- 
tion of nippers worked by cams. 

We will now return to the operation of attach- 
ing the card to the flat. It will be remembered 
that the former is placed upon the latter, the 
holes in the foundation corresponding with the 
holes drilled in the cast-iron flat. The prepared 
wire is then placed above the textile foundation, 
the projections corresponding with the holes. 
It should be stated that it is only by the great 
accuracy with which all operations are performed 
in the preparation of the flat, the card, and the 
wire, that this method of attachment can he success- 
fully carried on. Each projection on the wire cor- 
responds with the hole in the flat, so that when the 
end projection is placed in the end hole all other 
projections can be fitted into their correspond- 
ing holes. That being done, a straight-edge is 
brought down upon the wire, and clamped to hold 
it firmly in position, the ends of the projections on 
the wires going some distance through the holes in 
the fat. A roller is then brought up from under- 
neath, and is made to pass along the end part of 
the flat ; it turns over all the projecting ends of the 
wire, and the card is then firmly attached to the 
flat. The reason the projecting parts of the wire 
are made thinner is in order that the flat wire may 
more completely cover the canvas foundation. 
This department of the works is one of very great 
interest. 

Passing through another room on the same floor, 
used for light turning, &c., we cometothe flat-cutting 





* The use of the carding engine is explained in our 
article on Messrs, Haworth’s mills, 





department, where the flats just referred to, to which 
the cards are attached, are prepared. These flats are 
taken from the department where they have been 
trued and are put on a true plane for testing. As 
in nearly all the machining operations for textile 
machinery, great care has to be taken in the pre- 
paration of these flats. We have already noticed 
how accurately the flexibles on which they travel 
have to be turned, and it will be seen by the de- 
scription which follows what care must be observed 
in keeping the flats perfectly straight. Perhaps it 
would be as well here to give the reason that this 
great nicety is required.* The carding of cotton 
is performed by passing it between what are really 
steel wire brushes. One set of these brushes 
is placed on the carding cylinder, the other set 
being those already referred to as being mounted 
on the flats. The two sets of brushes are face 
to face, the wires all but meeting. If too much 
space be allowed between the brushes, the cotton 
would not be properly treated; whilst it would 
be obvious that if the wires were allowed to touch, 
they would destroy each other. For this reason the 
flats which carry the cards must be perfectly 
straight, they must be planed accurately on their 
faces, the cylinders must be turned absolutely 
true to unvarying diameter, and, of course, con- 
centric to the axis on which they revolve. If these 
precautions be observed and the flats be properly 
mounted, their faces will be parallel with the axis 
of the cylinder, and therefore with its circumference. 
The space thus formed between the flat and the 
cylinder has to be filled by the brushes, the wires 
of which must all be of exact length. 

We will now return to our description of 
the preparation of the flats, As stated, they 
are first placed on a true plane, their faces of 
course having been previously machined. The 
operator tests for deviation from straight line by 
putting pieces of paper between the true plane and 
the face of the flat, and thus finds if there is any 
curve. Should there be, he puts the flat under a 
stirrup and brings the part of the flat over a pro- 
jecting piece of iron, which thus forms a fulcrum ; 
then, pressing on the end of the flat, he, by estab- 
lishing permanent set, takes out the curve. It 
need hardly be said that great skill is required in 
this operation, but by practice the exact amount 
of pressure can be put on, and the right place 
found upon which to bring the fulcrum to bear. 
That cast iron can be thus bent seems rather sur- 
prising, but, nevertheless, the operation is one which 
forms a necessary part of the preparation of these 
flats. This straightening is only an initial process, 
after which the flats are milled to exact length in 
a double headstock machine. Then six milling 
operations are performed for preparing the ends 
for grinding, after which the ends are drilled and 
tapped lengthwise for the attachment for taking 
the chain which causes them to traverse in work. 
The next operation is to drill them along the 
sides to form the holes already referred to, for 
attaching the cards. This is done by a 60-spindle 
horizontal drill, the drills being 14 in. apart. Asthe 
holes are 3 in. pitch, it takes three operations to 
drill the whole of them, the spindles being shifted 
4 in. along each time. In-some flats there are 180 
holes on each edge, the time taken to form them 
being rf minutes. This is a very pretty machine, 
the drills all being worked in train by toothed 
gearing. , 

The flats are next tested asto length, andthe thick- 
ness of the endis gauged. Accuracy in the latter re- 
spect is essential to parallelism with the cylinder of 
thecardingmachine. For this operationamicrometer 
gauge is used. For a shop tool this is a very deli- 
cate instrument, for an ordinary piece of letter-paper 
placed between the surfaces showed a deviation 
of 25 divisions on the dial. The work having to be 
accurate, even an error equal to one division on 
the dial, corresponding to the 25th part of the 
thickness of a piece of letter paper, is sufficient 
to cause rejection. So truly do the machines in 
this department work that the flats are brought to 
the gauging machines with seldom more than a 
variation of 1 or 2 divisions. The deviation 
is always in the direction of excess, and the 
operator removes the superfluous metal by a file, 
taking naturally a very fine cut until he gets the 
exact gauge. If he should remove too much metal 
the bar is immediately broken up, even supposing 
only 1 degree of variation is shown on the dial. 
This gauging is brought to so fine a pitch that in 





* See also our article on Messrs, Haworth’s mills, 





setting the flats on the machine, only one is worked 
to, the operator knowing that if one is properly 
set all the rest will be in unison. The ‘‘set” of 
the cards varies between jy/99 in. and Jd, in., 
depending on the counts which have to be spun. 

We have already described the manner in which 
the cards are attached to the flats, and it remains 
to be stated that when the cards are mounted they 
are put in sets and ground on an emery roller, so 
that the wires will be of exactly the right length, 
and flat on their working face. They are tested in 
a machine which works to ;)5 in., and when true 
are passed for final examination. | 

We now pass to what is known as No. 2 erecting 
and fitting-room, where coilers, condensers, Derby 
doublers, willows, and carding engines are erected, 
whilst in the No. 1 fitting-room below, carding 
engines alone are erected. At the time of our visit 
there were 78 of these latter machines in process of 
erection, whilst in the No. 2 erecting-room there 
were 36. In No. 3 erecting and fitting-room below 
machines for treating cotton waste are erected. 

Planing Department.—We next pass to an exten- 
sive department which is devoted largely to planing 
machinery. The first tool we notice is a planing 
machine of the ordinary description, which will 
take work 7 ft. 8 in. wide between standards and 
7 ft. high on the cross-slide, whilst the table has a 
traverse of 25 ft. There are four tool-boxes, one 
on each upright and two on the cross-slide, all 
motions are, of course, self-acting; there is a 
travelling crane attached to this tool. Here there 
are many planing machines of different types, 
most of them being specially designed for some 
particular work. An interesting tool is a combined 
shaping, drilling, and milling machine for machining 
bends for carding engines. A bend is a flat iron 
half-ring with a deep rib on the inside, and having 
projections cast on for facings for brackets. The 
work is set on a circular revolving table, and the 
facings are machined radially in a horizontal plane 
by a shaping-tool worked by worm and wormwheel 
through bevel gearing, the table being revolved to 
bring the work up to the cutting-tool. The table 
is annular in form, and through the centre there 
rises a drill standard, on which is mounted a hori- 
zontal drill spindle, which bores the radial holes re- 
quired in the piece. There is also on this central 
upright a radial arm, which carries the spindle for 
the drill for vertical holes. On this radial arm, also 
worked by separate gear, is a milling cutter, which 
will mill on vertical faces between two bosses 
exactly to length. The machine, therefore, planes 
on the horizontal surface, drills in two directions, 
and mills on vertical surfaces all to exact position 
without marking off. The table is divided and pro- 
vided with stops in order to bring the work to 
exact position for drilling holes. This is one out 
of the large number of examples that could 
be given of the advantage of producing a large 
quantity of machines of the same class. Un- 
skilled attendants will operate these machines, the 
work is beautifully exact and is produced at the 
very lowest price. The machine itself is, of course, 
an expensive one, and it is only the assurance of 
large and continuous demand that authorises the 
expenditure required in the production of this 
large number of special tools. 

Near here are some large circular planing ma- 
chines or vertical lathes, somewhat similar in 
appearance to those we illustrate in connection 
with our article on Messrs. Hulse’s works. They 
are very useful tools, with quick return motion and 
self-acting. They can be set to turn by themselves 
continuously or can be made to jig, that is to say, 
take short strokes. The motion of cutting and return 
stroke must, however, be by hand for cuts an inch 
or two long, the action being obtained by shifting 
the driving band on the puileys. For somewhat 
longer cuts a stop can be placed on the table so 
that the reciprocating motion is obtained auto- 
matically by shifting the band on the pulleys. 
These machines are great favourites in this de- 
partment, cutting very steadily and producing re- 
markably clean work. There are also here shaping 
machines of various kinds, slot drills and other 
tools. Special slot-drilling machines are arranged 
for one class of work, having two horizontal 
spindles, the table being made to traverse to 
give the particular form of slot. They are auto- 
matic in all respects, the attendant having only 
to put in the work and the machine runs until the 
job is finished, when it stops by itself. The 
slot made is then rimered on a machine acting on 
the same principle. Other machines have tables 
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arranged for taking definite parts. There are also 
some planing machines with six tools on the cross- 
slide for fluting rollers. The rollers are turned by 
a motion worked absolutely by a catch engaging 
with the spring stop on the table. When the re- 
quired number of operations have been performed, 
the machine steps automatically. In order to lift the 
tool from the groove on the return stroke of the 
table, an arrangement has been devised by which 
the cutters themselves are made, by a positive 
motion, to swing upwards on the return stroke, 
and are allowed to drop into a vertical position 
for making the cut. In this way the heavy cross- 
slide is kept always in one position, and forms a firm 
support for the six cutters, and thus good work is 
obtained. Adjoining is a good-sized slotting ma- 
chine with a revolving table; the stroke is 14 in. 
Furtheron there isasomewhat novel planing machine 
for planing the ends of gin sides and coiler ends for 
carding engines. There is a double table set verti- 
cally, the work being mounted on the outside ; by 
means of a double cross-siide two horizontal and 
twe vertical surfacescan be planed at once. There 
is a drilling machine with a traversing headstock 
anda bed 18 in. long. It has a leading screw in 
the bed for traversing the headstock. The table is 
vertical, the work being clamped on to the outside, 
the headstock being curved to overhang. By this 
machine slot drilling can be carried on ; indeed, a 
slot 18 ft. long could be drilled if required. There 
are five of these machines. 

Smithy.— We now pass to the smithing department 
for the Hartford Old Works, first entering the angle- 
iron smithy, used mostly for jobbing purposes. 
There are the usual appliances found in a well- 
appointed smithy of large size. The main smithy 
is beyond, and contains 16 hearths. Here are 
steam hammers, drop hammers, forging machines, 
shearing and punching presses, saws, &c. In the 
machine smithy are various presses, punching ma- 
chines, and stamping machines for different parts 
innumerable. A noticeable tool is a 6-bladed cir- 
cular saw for cutting out blanks for bushes, nuts, 
&c., to any thickness according to the distance apart 
of the saws on the spindle. A sheet iron flattening 
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machine consisting of & pairs of rolls is used, the | in which racks have given way and the walls of the 
work being passed through continuously. Another | building have been thrust outwards, thus wrecking 
machine of this class was being made which will | the building. 

take sheets 5 ft. wide. The smithy machinery is} We now pass to the grinding department for 
driven by a 100 horse-power engine. Beyond is the | carding engines, woollen machinery, and cotton 
iron store, where bars and sections are kept. This|gins. This is similar in general arrangement to 
store is well laid out to support the large weight | the grinding room for the blowing department 
of iron often in stock, ample strength being given | already described. All driving is done from the 
to the racks. It is a point sometimes overlooked | floor below, and the arrangements for removing 
in designing similar buildings, cases being on record | dust and disposing of sludge from the stones being 
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similar. In order to keep a clear atmosphere, 
there have been provided air ducts leading to each 
grinding wheel, with fans which draw down the 
dust, carrying it to a settling chamber. The de- 
signers of this department have certainly been very 
successful in attaining the result aimed at. The 
room contains 25 stones and 26 glazers. It is 
20 ft. high, and the lighting is ample, both from 
the roof and through windows in the walls. 
The firm has also been fortunate in having had 
no accidents from burst stones in this building ; 
although 1200 grit-stones of 8 ft. in diameter and 
14in. wide as an average, have been put in position. 
The grinding departments of Messrs. Platt’s works 
may fairly be described as shops or ordinary rooms, 
the general term of ‘‘ grinding hole”-—frequently 
used by grinders to describe the place they work in 
—being by no means applicable to these excellent 
shops. 

The case-hardening department is beyond the 
smithy, and contains eight ovens coal fired. The 
principal engine for these works is a very fine 
example of modern stationary engine construction. 
It is a tandem compound by Hick, Hargreaves, 
and Co., of 600 horse-power, and having a 24-rope 
flywheel pulley grooved for 1}-in. rope, the wheel 
being 24 ft. in diameter. 

There is a millwright’s department also attached 
to these works, where a good deal of the machinery 
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required for working the collieries belonging to the 
firm is constructed. 

Our remaining illustrations relating to Messrs. 
Platt’s productions show standard machines made 
in these works. Fig. 30, on the opposite page, 
shows a warping mill or beaming frame, the use 
of which is described in our article on Messrs. 
Haworth’s mills. Figs. 31, 32, and 33, on the 
present and next pages, illustrate three descrip- 
tions of winding machines. These are also re- 
ferred to in the article just named. Fig. 34, on 
page 118, shows another form of winder. Fig. 35 
is a bundling press used for pressing hanks and 
holding them whilst being tied into bundles. The 
Derby doubler, illustrated by Fig. 36, page 118, 
is one of the many forms of averaging machines, 
the use of which is described in our article on 
Messrs. Haworth’s works. Fig. 37, page 119, 
is a beam warping machine. Our remaining 
illustration, Fig. 38, on the same page, shows a 
more modern machine than most of those we illus- 
trate, and we may, therefore, give a somewhat 
fuller description of it. It isknown as the Chapon 
cup spinning frame, and is used for low counts of 
yarn and will spin a soft full thread with the least 
possible amount of twist for weft or filling pur- 
poses. It has been much used for spinning weft 
from cotton waste. The machine has a creel with 
tin surface drums to receive bobbins taken from 
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the condenser carding engines, the latter making 
the threads to the required thickness, so that the 
Chapon frame merely twists the threads, without 
any draught, and builds the cops by means of an 
iron cup with a steel inner spindle. The winding 
of the thread on the cop gradually forces the 
spindle and cop upwards until the cop is completed, 
when the spindle is lifted out of the cup. The cup 
and steel spindle revolve at different speeds, the 
thread from the delivery roller passing through the 
curl in one of the legs of the flyer, and then through 
an eyelet in the cup in order to obtain the twist. 
The flyer has a vertical movement imparted to it 
by the lifting rail, by means of which the crossing 
of the thread on the cop is obtained. Thus the 
flyer has both a rotary and vertical motion, whilst 
the cup has a rotary motion only. 


WERNETH SPINDLE Works. 


Messrs. Platt Brothers and Company’s Werneth 
Spindle Works are on the opposite side of the high 
road to the Hartford New Works, and are in 
themselves a factory of considerable magnitude, 
employing 1200 men. Here are made spindles, 
flyers, tin rollers, and other tin-work. Copper- 
smithing for slashers, &c., is done here; whilst 
bolts and nuts are made by special machinery, 
and file-cutting is carried on. Mule spindles, 
roving spindles, ring spindles, and throstle spindles 
are the chief descriptions produced. With regard 
to the latter there are still a certain number of 
throstles made, they not having been altogether 
superseded yet by the ring spinning machine. 

The manufacture of flyers is a most interesting 
process to follow up, although it is one somewhat 
difficult to describe. To make the flyer from the 
solid bar there are required 125 different processes 
in all. These comprise forging, smithing, grind- 
ing, and polishing. Flyers made by this firm are, 
it is well known, of an especially trustworthy kind, 
being forged out solid throughout from the steel 
bar, there being no welding or brazing done at all. 
The only piece that is not solid is a small pin which 
is riveted in, and into which the head of the 
spindle fits. It was formerly the custom to weld 
the part forming the tubes, or the leg and tube of 
the flyer, as the case may be, on to the head, but 
this, like all welding processes, was by no means a 
certain method of construction, and an imperfect 
welding might prove dangerous at the extremely 
high speed at which the parts are made to revolve, 
reaching at times about 900 revolutions, or even up 
to 1300 revolutions, per minute. The breaking ofa 
flyer was often a serious mishap, as if one went, 
possibly several in a row would follow. With the 
solid flyers, as made by this firm, accidents of this 
nature, we believe, are unknown. There are about 
100 different varieties of flyers produced, and all 
processes have to be carried out with a view to ac- 
curate balance being maintained, a quality very 





necessary at the high speed of revolution. 
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The steel bar from which the flyers are made 
is cut to length, and a blank is formed by heat- 
ing it and forging in dies. At first the blank 
is flat, but with projections raised on it in order 
to form the various parts ; thus a socket is roughly 
formed in the shape of a long boss, projecting 
from which are two arms which ultimately will 
be converted into the tubes or tube and leg of the 
flyer. Drop hammers and forging machines are 
used for these processes. The arms for the tubes 
are also drawn down by powerful half-rolls, which 
make a half-revolution one way and then reverse 
to make a half-revolution in the opposite direction. 
In this manner the part to be rolled is drawn in 
and squeezed between the rolls and returned to the 
operator. The part having thus been flattened out, 
is sheared to the shape required in special shearing 
machines, which perform the whole operation at 
once. The top and bottom socket are then drilled 
in a special machine. After this the piece is heated 
again, and the projecting arms are bent over to 
give the inverted U-form which they take in the 
completed flyer ; thisis done by a blocking machine 
worked by power, and having a combination of 
sliding tools with rollers, while the piece is held in 
a vice by the socket. Great care has to be taken 
to bring the part to the right heat in performing 
this operation, the attendant being skilled in the 
process. The part is then stamped under the drop 
hammer on dies to insure the proper form being 
attained, the work having, of course, become colder 
in the meantime. 

We now pass to the grinding shop on the third 
floor, where flyers only are treated. Here they 
pass through many operations, from rough grinding 
to fine grinding of different parts with emery 
wheels of various forms and degrees of fineness. 
The two arms which have been bent over to U- 
shape have to be formed into tubes in the case of 
double flyers, or into a tube and leg in a single 
flyer ; the closing of the flat part into a tube is per- 
formed by drop hammers, which are worked by 
elevating screws; a side pressing operation also 
comes into play during this part of the work. At 
the same time glazing operations by means of emery 
wheels go on, but, of course, all the bending has 
to be done cold, as the heat would destroy the 
glazing. The metal for flyers has naturally to be 
of a suitable nature; it must not be too soft, 
neither must it be hard, or it will be liable to 
crack ; but in order to guard against the latter 
defect, the whole of the operations are performed 
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gradually. It is necessary that no rough places 
should be left, as otherwise the filament which has 
to pass down the tube and over the ball or top 
part of the flyer would be abraded, and this would 
lead not only to the destruction of the thread, but 
to stoppage of the work. After a final examina- 
tion, the tube is closed up by a swaging machine 
on a mandril, after which the ball is closed under 
the drop hammer. The flyer is then taken to a 
milling machine of the Jathe type, to machine the 
top socket so as to get the exact form of the part 
where it joins the ball. An annular crown cutter 
is used, and a special lubricant, which will answer 
the purpose without there being a probability of the 
work rusting, is employed. The flyers are then 
tested for balance, and if necessary weight is taken 
off one side by grinding. 

On the floor below, flyers have the necessary 
machine work done upon them. First the tube 
which forms the socket is cut to length; this is 
done ina special lathe, the cutting tools having 
to be fed up inside the U of the flyer. The cutting 
tool is carried on the end of a tube which feeds up 
from the back.centre and surrounds the part to be 
operated upon. The bottom socket is rimered out 
to exact gauge, so that there may be no shake 
when the flyer is fitted on the spindle. The top 
socket is also turned ; after that the holes for the 
pin which engages with the top of the spindle are 





drilled out by double-spindle drills, which work 
from opposite sides and meet. This round hole is 
next made into a slot by a punching machine; next 
the roving hole in the top of the socket is drilled 
by various processes. It is necessary that there 
shall be absolutely no roughness of any kind, as 
the filament passes through this hole, and it has, 
therefore, to be gravered and smoothed inside and 
out by hand, no machine work at present having 
been found to perform this operation satisfactorily. 
The pin for engaging in the split top of the spindle 
is next riveted in, after which fine glazing is done 
to make the surface perfectly smooth. Balancing 
operations are carried on between the successive 
processes described, so as to keep the work true 
throughout. The piece is next brought up to 
standard weight by grinding, if necessary. 

After the various machine processes of pressing 
and stamping, the flyer is cut to correct shape 
within a small percentage of error, and though this 
error would not be apparent to the inexperienced 
eye, it would be sufticient to be a serious drawback 
in the operations of cotton-spinning. The flyers 
are therefore taken to the squaring bench to be got 
into proper shape by bending to gauge by hand, 
the operator testing the work with templates. The 
flyers are also spun on a spindle by hand, and if 
they are found to be out of balance, a small quan- 
tity of material is taken off by the emery strap. 





This is a very nice operation, and requires con- 
siderable skill on the part of the mechanic to know 
where to take off the material. It is done by the 
feel of the spin. The final polishing and finishing 
is then gone through, and also the polishing of the 
stop. It should be noted here that this important 
part of the flyer is made solid with the rest, and is 
not brazed on, as is so often the case. The tubes 
which constitute the inverted U (ina single flyer 
there would be a tube and leg) are formed, as 
stated, by the bending over of a flat strip of 
metal, and it is necessary that there should be a 
slit from one end of the tube to the other, so that 
the cotton may be passed through it when neces- 
sary. This slit is formed naturally by the edges 
of the flat strip of metal which has been bent 
over not quite meeting, but the gauge of the open- 
ing has to be accurately formed so as to suit the 
hank roving required. This slit must also be per- 
fectly smooth, or the roving when put through 
would catch. It is worked up by passing emery 
cloth through the slit, the opening of which is 
tested by steel gauges for width, and for smoothness 
by drawing through it cotton. It should be stated 
that in the process of manufacture the edges have 
been rough ground, fine ground, and burnished. 
Inside and outside gravers of special shape are used 
for removing arris. 

The large number of processes that are gone 
through in making a flyer entail a heavy floating 
stock being maintained, so that one party of work- 
men may not be blocked by not having pieces to go 
on with. Thereare in the Werneth Works in process 
of manufacture at one time generally 100,000 flyers. 
The part which is known as the presser, which is 
fitted to the flyer, is not quite so elaborate as the 
flyer itself. It is, however, produced by some similar 
operations, there being very special machinery for 
forging and working up this part. Here, again, 
the principle of making parts from the solid is fol- 
lowed, the wire and paddle being made from a 
single piece. Formerly the two parts were made 
separately and joined afterwards, but the solid 
method of construction is naturally preferable, as 
being more trustworthy. Those who are acquainted 
with the form of the presser when finished, will 
understand that special machinery is required for 
forging the blank. The presser having been fitted 
to the flyer, they are run together on a spindle as 
they would be in actual work on the machine, 
excepting that the spindle is held in the hand of 
the operator, by means of a loose tube or sleeve. 
If the spindle and presser are perfectly in balance, 
the sleeve will fall quite steadily, but the least 
deviation from balance will cause it to shake. 
This is of the nature of a final testing operation, 
as the parts have been balanced throughout care- 
fully, during the whole process of manufacture, as 
already stated. Occasionally, however, deviations 
from true balance will be discovered by the delicate 
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test of “the ‘skilled operator, and in that case a 
small part is taken off the heavier side. A final 
general inspection is then made, and the parts 


are ready for delivery. 


Tue Works or Messrs. Hick, HARGREAVES, AND 
Co., Limitep. 


The Soho Iron Works at Bolton, which are the 
property of Messrs. Hick, Hargreaves, and Co., 
Limited, were founded in the year 1832 by the late 
Mr. Benjamin Hick, who started general engineer- 
ing and the manufacture of stationary steam 
engines, boilers, millwright work, water-wheels, 
&c. The firm has also made in the course of its 
career hydraulic machinery, bleaching and dyeing 
machinery, &c. At one time marine engines and 
locomotives were also made by the firm; in the 
years 1834 and 1838 a number of the latter being 
supplied to the Liverpool and Manchester Railway. 
Mr. Hick had formerly been a partner in the firm of 
Rothwell and Hick, and founded the present works 
after the dissolution of that partnership. It will be 
seen that the Soho works were commenced in quite 
an extensive way, although then not nearly so large 
as they are at present. 

During the last quarter of a century the name of 
Hick, Hargreaves, and Co. has been mostly associated 
with the introduction of the Corliss engine into 

Mngland, splendid examples of large engines of this 
nature made by this firm being seen in all parts of 
the country. ‘The Soho works are eight acres in 
area, nearly the whole of which is covered by 
buildings ; in addition there are boiler works, now 
nearly completed, some distance away. There are 
three foundries, the first of which is used for heavy 
work, and is of an irregular shape, being 10,000 
square feet'in area. There are two cupolas of the 
usual type, and the shop is served by four rope 
power travelling cranes, having a combined capacity 
of 110 tons. There are the usual core-drying 
stoves and other appliances. The other two 
foundries are used for lighter work, and in the wheel 
foundry a good deal of machine moulding is done ; 
for spurwheels, there are two dividing machines for 
forming wheel teeth in the usual way. For articles 
of a standard nature, such as pedestals, stop valves, 
strap pulleys, &c., plate moulding is used. These 
foundries have their owncupolas, and there are dress- 
ing-shops attached. The smithy is 340 ft. long by 
45 ft. wide; there are 34 fires and six steam hammers, 
the largest, however, is only 10 cwt. The big 
forgings of the firm are done by the Bolton Iron and 
Steel Company, which establishment is virtually 
under the same management and proprietorship. 
The blast for the smiths’ shop is supplied by two 
Root’s blowers ; here also are bolt-making ma- 
chines, forging machines, &c. 

We now pass to the large turning shop, which is 
230 ft. long vy 120 ft. wide, and which contains 
some heavy machine tools, suitable for the big 
work which is turned out by this firm. There is a 
massive treble-geared lathe by Muir and Co., with 
a 50-ft. bed, which will take work 9 ft. in diameter. 
This is a fine tool, and is used chiefly for boring 
cylinders and turning crankshafts; the spindle is 
14 in. in diameter. A special tool is a side planing 
machine made by the firm for their own use ; it is 
adapted for planing up flywheel segments on their 
joint faces. It need hardly be said that the fly- 
wheels in these works are a special feature, their 
great size necessitating extreme care in their 
manufacture, some of them going up to 130 tons 
in weight and 32 ft. in diameter, whilst they are 
15 ft. wide on the face. This machine planes at one 
setting the transverse joint of the rim at the end 
of the segment, and also does the facing for the 
surface which takes the end of the arm. The work 
is mounted on the saddles bolted to the table, the 
saddles being arranged to givw the exact angle to 
which the work has to be planed, so that the joints 
come together without fitting. In a big flywheel 
there will be twelve segments; if, however, the 
width of the wheel is over 11 ft., it is made in two 
widths and bolted together, so that there are two 
half flywheels placed side by side, and fastened 
together to form a whole. The cutting in this 
planing machine is done by an ordinary tool mounted 
in a headstock which is traversed by a screw, the 
machine being, in fact, a side planer with a quick 
return motion. 

At the other end of the turning shop is a big 
machine tool which will admit work 10 ft. square, 
and take a cut 20 ft. long. The machine is like an 
ordinary planing machine in appearance, but the 


work is stationary, and the cross-slide, which carries 
two tool-boxes, is traversed by two leading screws, 
one on each side of the bed ; there is a quick return 
motion. A large gap lathe close by will turn 16 ft. 
between centres. Further on there is a special 
lathe for turning rope-driven pulleys ; it has a 12-in. 
spindle, and will take pulleys 12 ft. in diameter, 
grooved for 12 ropes of 1? in. on the face. There 
is a big slotting machine 3 ft. 6 in. stroke, and a 
special boring machine for boring holes in steel 
crankshafts. It is the practice of this firm to bore 
all large crankshafts in order to see if the metal is 
sound internally ; the boring bar works in from 
one end in this machine, the bar being withdrawn 
when near the middle, the work being then turned 
round and bored from the otherend. When the two 
holes are nearly in one, the last piece of metal is 
forced out in the shape of a thin disc, convex on 
one side, due to the action of the cutting tool. 
Each disc forms, of course, a sample of the metal 
from the interior of the shaft from which it was | 





and Co. have adopted for many years past—is 
found of great convenience, as the pulley can 
be put on in any part of the shaft, and if the 
cone is driven up with an ordinary hammer it 
does not slip. Another advantage is that the 
big hole in the pulley enables it go over a swell 
in the shaft. This method of mounting pulleys is 
also used by this firm for small tooth gearing. One 
would hardly think that the attachment would be 
sufficiently rigid for gearing, and would almost 
expect to see the wheel turn on the shaft, but this 
is never known to occur. 

The millwrights’ fitting and erecting shop is a 
department about 100 ft. square. The chief object 
here is the machinery for turning large rope- 
driving flywheels. The flywheels are mounted 
on their own shafts, which are placed across 
the pits in which the wheels revolve. There are 
in all three parallel pits; the centre one, however, 
is used for the belt-driving gear. In our illustra- 
tion, Fig. 39, on the present page, we show fly- 
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taken, and these discs are all numbered and 
carefully preserved, so that physical and chemical 
tests may be made if necessary. There is here 
also a special machine for boring flywheel bosses 
to take the arms, the correct position being given 
by means of a dividing table. There are a num- 
ber of other machine tools of various kinds in this 
department. 

The light machine shop is 250 ft. long by 60 ft. 
wide. Here are the usual machine tools for light 
engineering work. The shafting and pulley turning 
department is 120 ft. long and 40 ft. wide, and con- 
tains a large number of machine tools, which are 
specially devoted to turning cast-iron pulleys, shaft- 
ing, couplings, &c. The lathes are mostly with 
long beds and are fitted with two slide rests, 
each of which carries two tools; the shafts are 
turned at one operation, the two rests traversing 
towards each other. These are fine tools, suitable 
for taking a good heavy cut, and will each deal 
with a 32-ft. shaft. The method adopted of fixing 
pulleys on their shafts by means of a split cone in 
three pieces, is worth noticing. The hub of the 
wheel is bored conical to suit the taper of the cone, 
and the three segmental wedges into which it is 
divided are driven up to hold fast by reason of the 
taper, there being no keys or key-ways. This 





method of fixing—which Messrs. Hick, Hargreaves, 











TURNING FLYWHEELS AT THE Works OF Messrs, Hick, HARGREAVES, AND Co., Limirep, 


wheels being turned in these pits; the flywheel 
shown on the left is for a 2000 horse-power engine, 
and is 26 ft. in diameter, the shaft bearings being 
17 in. in diameter. Our illustration is taken from 
a photograph, and the perspective is somewhat 
strained. The wheels are, of course, perfectly 
cylindrical. A cross-slide carries the saddle and 
tool-holder, and the flywheel is rotated by means 
of the internal rack provided for barring the engine. 
In the case of wide wheels there is always a rack 
on each side, and two pinions are therefore pro- 
vided for turning the work. In order that these 
may work in unison a jack-in-the-box arrangement, 
or compensating gear, is provided; it consists of 
bevel wheels, and is similar to the gear used for the 
same purpose in traction engines. The steadiness 
obtained in driving from both sides is remarkable, 
for these Lig flywheels, although so massive to look 
at, and though there are guide rollers at the sides, 
are apt to spring and chatter when being turned ; 
this heavy work is, at any rate, far better for being 
driven at both sides of the rim, in that case the cut 
taken being perfectly steady. 

The grooves in the flywheels for rope-driving 
are, of course, cast in, excepting in some cases, 
where there have been special difficulties. They 
are turned to template, the angle of the sides 
being about 45 deg. The wheels are first turned 








Seay rrwene:- = —, 





llcarsnsich intsindei ends Sate RA 





I2! 


ENGINEERING. 


JuLy 27, 1894.] 








‘OF ‘SIA 


D 



































‘NOLIO€ ‘GALINIT “OO GNV ‘SHAVAUDUVH ‘MOIH ‘SUSSANW JO SMHOM GHL LV dOHS ONILOAYA 





9 sree nero cien epee egg eN I 











122 


ENGINEERING. 


[JuLy 27, 1894. 








plane on their outer circumference to accurate dia- 
meter, and the datum from which the work is 
gauged is thus formed. The grooves are then 
roughly turned in three operations, and finally an 
exceedingly fine finishing cut is taken by a tool 
which is ground to the exact shape of the groove. 
When the work is finished the grooves are accu- 
rately gauged, it being very important that they 
should be all of the same depth, so as to distribute 
the work equally between all the ropes. The two 
largest of these pits will take flywheels up to 32 ft. 
in diameter, grooved to take 40 ropes. The smaller 
pit would take wheels of the same diameter if 
necessary, but not so wide on the face, as they would 
be suitable for 25 ropes. The flywheels are filled 
in with wood between the arms, as shown, and all 
projecting parts are cased in, the wood sloping off 
all corners and angles. This is done to reduce air 
resistance, and it is found that by taking precautions 
of this nature, in the case of both the flywheels and 
driving pulleys, a saving is made of 5 per cent. of 
the total horse-power given out by the engine. 

In this department are several milling machines 
for cutting keyways and making keys. Rope driv- 
ing flywheels and driven pulleys are fitted to their 
shafts by the process known as ‘‘staking.” The 
shaft is turned, and four to eight flats are milled ; 
the hole in the boss of the wheel is not bored, but 
left as cast, excepting that keyways are slotted in 
with the right amount of taper. The hole in the 
boss is larger than the shaft, so that there is fair 
clearance. In mounting the wheel it is temporarily 
hung on its shaft by means of iron staking wedges, 
and is carefully tried until it is found to be quite 
true, after which the permanent keys are fitted in. 
These keys are driven in in pairs, each one of a 
pair being on the opposite side of the shaft, and 
the tapers of the keys are in opposite directions. 
It has been found by experience that it is im- 
possible to bore these large wheels to fit on the 
shaft accurately square and true, and with one key 
the wheel never runs true, but by the staking pro- 
cess great accuracy can naturally be obtained. The 
practice is, of course, an old one, but in view cf the 
remarkable steadiness with which these enormous 
flywheels are made to run on their shafts in en- 
gines of the highest class, such as those produced 
by Messrs. Hick, Hargreaves, and Co., the method 
is worth describing. It may be added here that the 
large flywheels are built up of rims in segments, the 
machining of which has been previously described, 
the centre boss being bored to receive the turned 
arms, which are secured by cotters, and take a 
bearing at two points. 

The boiler department is largely in process of 
transition to the new premises on the other side of 
the town, but some work is still carried on in the 
main establishment. There are here a hydraulic 
riveter with plate-closing arrangement, having an 
8-in. gap. The load on the rivet is 80 tons, the 
pressure being 1000 lb. to the square inch. There 
is a Hanson’s flue-flanging machine for forming an 
Adamson joiot; to this a valuable improvement 
has been added by the firm, being the invention 
of Mr. J. G. Hudson, the chief engineer, by means 
of which the difficulty inherent to all these machines 
of a curved flange is overcome, so that no hammer- 
ing flat of the flange is required. There is a Mac- 
Coll’s riveting machine for Adamson joints ; it con- 
sists of a closing die worked by a cam motion 
through the intervention of hydraulic pressure, 
the object of the water arrangement being to con- 
trol the pressure on the rivet, which is done by 
means of an adjustable escape valve. There is a 
machine for turning up boiler end plates and cutting 
mud and flue holes either circular or oval ; it has a 
revolving table, above which is placed the cross- 
slide. The other tools consist of a plate-edge 
planing machine, two sets of bending rolls, three 
shell-drilling machines for drilling holes for plates 
bent and in position, and other usual tools. 
The firm has turned out some large Lancashire 
boilers, a considerable increase in weight and size 
having taken place in recent years. There were 
some boilers recently made, 30 ft. long by 8 ft. 6 in. 
in diameter, and for 1701b. working pressure ; each 
boiler, without fittings, weighed 294 tons, the steel 
shell-plates being }# in. thick. 

The main erecting shop is a fine lofty build- 
ing, which has two travelling cranes, the larger of 
-which will lift pieces 42 ft. high. The shop is 
200 ft. long and 50 ft. broad. Here are some 
heavy tools, amongst them a vertical and hori- 
zontal planing machine or *‘ wall creeper,”’ which 
will plane 24 ft. horizontally and 12 ft. vertically. 





There is a combined slotting and planing machine, 
with 4 ft. 3 in. vertical stroke and 7 ft. 6 in. hori- 
zontal. This is by Messrs. Shanks and Co., of 
Johnstone, and is reported to do excellent work. 
There are also two horizontal boring machines, the 
larger of which will command surfaces 12 ft. by 
12 ft., and many other machine tools of the ordi- 
nary description, suitable for the heavy work which 
is a special feature of this firm. 

In the works there are 12 travelling cranes, two 
of which are hand cranes, eight are rope-driven, 
one is driven by a square shaft, whilst the remain- 
ing one has an engine attached. There are five 
Lancashire boilers and one multitubular boiler, and 
six engines, four of which are of the Corliss type. 
The joiners’ shops, brass foundry, pattern shops, 
and other departments do not cali for epecial 
notice. 

A word may be said, perhaps, about what is 
known as the octagonal shop or temple. It was 
designed by the late Mr. John Hick about 50 
years ago, and is interesting as a relic of a past 
era. It is commanded by a timber jib crane, the 
end of the jib being supported on a circular rail. 
In the days when it was built, this was looked on 
as a very notable erecting shop, and indeed it is 
capable of dealing with heavy work even up to the 
present time, and is now used for general pur- 
poses. 

As already stated, a great number of Jarge and 
fine stationary engines have been turned out by 
this firm. Our illustration, Fig. 40, on page 
121, shows one corner of the main erecting shop 
already referred to. Here in progress may be 
seen one of a pair of 10,000 horse-power ver- 
tical compound engines. This engine is being 
erected on its side as shown, but the shop was 
ultimately raised so as to be capable of erecting an 
engine of this size in a vertical position, the 
traveller rails being now, as stated, 42 ft. above 
ground. 

The following weights refer to this pair of 
engines : 


tons cwt. 
High-pressure cylinder with covers, &c. 24 0 
Low- pressure “ es 50 0 
Standards ... ie ae ~ ice 0° 0 
Distance-piece between cylinders Ae 5 10 
Crosshead with slide-blocks _.... ae 4 10 
Piston-rod ... $5 oe a ake 4 10 
Connecting-rod_... ses Ss so 10°20 


An idea may be formed of the size of the engines 
by one of the crossheads, which is shown in the 
foreground of the view just referred to. Our fur- 
ther illustration, Fig: 42, on page 124, shows a 
recent pair of vertical Corliss compound surface- 
condensing engines, our engraving being taken 
from a photograph kindly supplied to us by Messrs. 
Hick, Hargreaves, and Co. Fig. 41, on page 123, 
also shows the valve gear of theseengines. It may 
be stated in passing that the manufacture of Corliss 
engines was commenced by the firm in 1866, the 
improvements introduced by Messrs. Inglis and 
Spencer being adopted ; since then, the firm has, 
we believe, made over 1100 of these engines, most 
of them of large size. Alterations have been made 
in the arrangement of the gear from time to time, 
but the principle remains the same, the improve- 
ments not being of a radical nature. 

To return to the pair of vertical engines which 
we now illustrate, the cylinders are 36 in. and 62 in. 
in diameter, the stroke being 4 ft. ; with 100 lb. 
boiler pressure and 80 revolutions per minute the 
indicated horse-power is estimated at 1400. There 
is an intermediate receiver which is jacketed with 
steam at boiler pressure, and the circulation of 
steam in the jackets is arranged in the manner 
elsewhere described. As will be seen by our illus- 
tration on page 124, there are no crosshead guides 


and slides attached to the standards, their place | 
' of the steam, and it is here, as is well known, that 


being taken by a series of links which form a 
parallel motion. As the photographs supplied to us 
by Messrs. Hick and Co. were taken with the engine 
standing in the shops, no flywheel was fitted, as 
the pit was not there for the purpose. The fly- 
wheel is, however, 28 ft. in diameter, and is 36 
tons in weight, and is intended to drive 18 ropes. 
The crankshaft has been made by the Bolton Iron 
and Steel Company, and is bored in the manner 
elsewhere described. A surface condenser is used, 


which has a refrigerating surface of 3140 square | 


feet. There are two air pumps, worked by an in- 
dependent compound condensing engine. 

The form of crankshaft bearing used in the engines 
just described is one patented by the firm, and we 
give illustrations of the details, as applied to a hori- 


zontal engine, in Figs. 43, 44, and 45, on page 125. 
The essential feature of this bearing is the curved 
shape of the bottom of the recess for the bearing in 
the main casting, together with the shaping of the 
bottom bolster. The construction is clearly shown 
by the illustrations; it should be pointed out, 
however, that the recesses for the bolt heads and 
nuts are shaped on the same principle, to allow 
of a small movement. The object of this adjust- 
able bearing is of course to allow for inequality 
in the level of the shaft, which might arise from 
any cause whatever, the bearing adjusting itself 
parallel to the axis of the shaft. The advantage 
in the use of these bearings has been found to 
be very great, the heaviest flywheels running with- 
out heating. The principle, of course, is not 
new, and is, as is well known, largely adopted for 
line shafting, although we believe the present 
arrangement, at any rate for such heavy work, is 
novel. With very heavy rope flywheels there 
is always a sensible deflection of the crankshaft, 
and the effect with ordinary rigid bearings is to 
concentrate the load at the inner edges, which, of 
course, is a fruitful source of heating. With the 
heavy flywheels now used, the top brasses are 
found to be unnecessary with horizontal engines, 
and are, indeed, not fitted, a light shell cap only 
being used ; there is the advantage in this that a 
large hole can be left in the cap, and the journal is 
thus always open to inspection as it revolves. 

The flywheel of the engine illustrated in Fig. 42 
is built up of 12 cast-steel triangular pieces which 
compose the annulus surrounding the boss. The 
segments are bolted together by flanges provided, 
and are further secured round the boss in the 
middle by means of a forged steel hoop shrunk 
on in order to assist the bolts, This wheel is, as 
we have already mentioned, 28 ft. in diameter, and 
is designed to run at 80 revolutions a minute, 
thus giving a very high peripheral speed, and for 
this reason the wheel is entirely of cast steel, ex- 
cepting the boss, which is of cast iron. The peri- 
pheral speed is about 7000 ft. per minute, which 
is altogether unusual, about 5000 ft. per minute 
being considered more efficient by Messrs. Hick, 
Hargreaves, and Co. At the higher speed men- 
tioned the centrifugal force, acting on the ropes 
as they travel round the flywheel and pulleys, has 
considerable influence, causing the ropes to attempt 
to leave the grooves, and putting on them a strain 
which tends to limit the driving power they can 
transmit. At the higher speed it is said to be 
curious to see how the ropes, if they get at aJl slack. 
float in the grooves. The segments of this fly- 
wheel were cast plane on the rim, in place of being 
cast with grooves, the steelmakers being unable to 
cast the grooves in. The whole of each groove had, 
therefore, to be turned out, and the job must have 
been one of a most tedious description, as it took 
24 minutes to make one revolution of the wheel in 
the lathe. 

The valve gear for this engine is quite novel, 
and we therefore give a separate view in Fig. 
41, on page 123, which is taken from a photo- 
graph ; this shows the low-pressure cylinder 
gearing. As the valves were 12 in. in diameter 
and 5 ft. 6 in. long, and weighed 7 cwt., they were 
exceptionally heavy, and a fresh arrangement had 
to be designed. The difficulty in working valves 
of this description consists not so much in moving 
the valve against the steam pressure as in over- 
coming the inertia. The closing is the crucial point, 
the opening being done by the eccentric with gra- 
dually accelerating movement, whilst the closing 
is performed by a spring, and takes place about half 
stroke, or perhaps a little before, and, therefore, 
when the piston is at its maximum speed. It is 
desirable that the valves should close very promptly, 
otherwise there would be considerable wire-drawing 





_ the Corliss type of gearing has an advantage. In 

the present instance, however, double springs 
‘had to be used, whilst the cushioning cylinders or 
'dashpots are also in duplicate, as may be plainly 

seen by our illustration. By this arrangement each 
' dashpot acts on the opposite end of the same lever, 
‘and thus produces the turning moment, there being 
' no cross-bending as if a single dashpot and ordinary 
' lever were employed. 

It will also be seen, by reference to our illus- 
tration, Fig. 41, that there is a somewhat unusual 
| arrangement in the exhaust gear, the valve-rods 
being divided and an additional lever introduced ; 

this is done in order to obtain a longer dwell at 
the end of the stroke, thus reducing the lap of 
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the valve so as to give an easier working gear. adopted being illustrated by the diagram Fig. 50, 
It is naturally very difficult to move these big | on page 125. From this view it will be seen that 
valves against the steam pressure until they are | all live steam is passed through the jackets on its 
open and an equilibrium of pressure is established, | way to the cylinders, entering the jackets tangen- 
hence the advantage of a minimum of lap. It tially, the water of condensation being drawn away 
may be stated in this connection that Messrs. |from the lowest point in each jacket, a weir and 


Hick, Hargreaves, and Co. have always advo- sumph being provided. 


cated the use of the wrist-plate, although in 
some quarters the appliance seems to be grow- 
ing out of favour. Undoubtedly it adds some- 
what to the first cost of the engine, but Messrs. 
Hick, Hargreaves, and Co. consider it necessary 
to the perfect action of the gearing. By suitably 


On theoretical grounds, no doubt, this arrange- 
ment has drawbacks, but it is found in practice to 
‘answer well; the weir arresting the water, which 
\falls into the receptacle provided, and dry steam 
is actually obtained for the cylinders. The brisk 
|draught of steam through the jackets promotes 


arranging the angles of rods and levers and the | efficiency by sweeping over the surfaces that have 
position of pins, a maximum of compression and | to be heated. 

release can be obtained with a minimum amount of; The method of working the steam is as follows: 
lap, and also a very rapid port opening can be got, | Steam is admitted to the jacket of the high-pres- 
as the port does not open until the ecccentric | sure cylinder tangentially, and escapes through the 
comes to about half the travel, and when, there-| orifice in the top of the jacket, the water going 
fore, it is moving at its maximum speed, whilst the | round to the bottom, until it is stopped by the 
early part of the eccentric stroke, when the speed | projection, when it falls into the sumph; this 
is lower, is used for working off the lap at the | water drains into the jacket of the intermediate 
time when the pressure is heaviest on the valve. | receiver. The low-pressure jacket is arranged in 
The cylinders are jacketed, and the jacket steam isa similar manner, the steam passing into it and 
taken to the air-pump engine, the water of con-|the water being drawn off from the jacket to the 





densation being drawn off in the usual way, the 


jinterior of the intermediate receiver. The water 
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object being to get a gcod circulation of steam 
within the jacket. 

A word may be said as to the method of building 
up these big cylinders adopted by the firm. Figs. 
46, 47, and 48, on page 125, show the different 
parts of which the cylinder is composed, while the 
method for allowing for an expansion in the liner 
is shown in separate detail, Fig. 49. The castings 
consist of a separate working barrel, a steam jacket 
casing, and end valve chambers. This has been 
the method of construction followed by the firm for 
many years. It will be seen that the outer casting 
is secured to the liner at one end by means of a 
check or projecting lip engaging into a correspond- 
ing recess, the other end of the liner being free 
to slide. In this way allowance is made for expan- 
sion and contraction. Steam-tightness is secured 
by three turns of asbestos packing placed in the 
recess between the liner and the casing. To keep 
the asbestos in position a wrought-iron ring is 
placed in the recess on the top of the packing, 
thus forming what is virtually a gland and stuffing- 
box, the ring being forced home by the act of 
bolting the casing to the end valve chamber. By 
this arrangement permanent steam - tightness is 
secured between the interior of the cylinder and 
jacket, in spite of any expansion and contraction 
that may take place. 

_ It is almost the invariable practice of this firm to 
jacket all their engines, the system of steam supply 


of condensation from the high-pressure jacket, 
therefore, passes to the intermediate receiver jacket, 
whilst the water of condensation from the low- 
pressure jacket passes into the interior of the 
intermediate receiver; the object is to reduce 
the number of drains, as the high-pressure jacket 
and receiver jacket have an equilibrium of pres- 
sure, whilst the same applies to the low-pressure 
jacket and the receiver. The water of condensa- 
tion is drawn off into wells of large capacity, 
and from which it is allowed to escape by means 
of automatic traps worked by floats. There is 
also a by-pass provided in case the trap fails. 
The arrangement we have described is of course 
that of the ordinary compound engines, but in 
triple-expansion engines the same general principle 
of continuous steam supply and jacketing is fol- 
lowed. 

In engines of this large size, the apparatus for 
turning them or barring engines is an important 
feature, and though the design is not altogether 
novel, having been brought out by the firm a few 
years back, we give in Fig. 51, page 125, a view 
showing the arrangement which Messrs. Hick, Har- 
greaves, and Co. adopt. As will be seen, there is a 
worm and wormwheel, the wormwheel also acting 
as a pinion for turning the flywheel of the main 
engine, the tooth on one side being formed as a 
worm tooth, and on the other so as to engage in 





the rack on the flywheel, in the manner of ordinary 


spur gearing. In order to obtain a disengaging 
motion when the main engine has taken steam 
and is overtaking the barring engine, the combined 
wormwheel and pinion has its shaft running in a 
slotted bearing. When it is required to put the 
pinion in gear with the flywheel, a brake block is 
pressed against the lower edge of the wheel, 
and thus causes the worm to push against the 
teeth in the wheel, and the shaft of the wheel is 
thus drawn forward in the slotted bearing. So 
long as the barring engine is communicating 
motion to the flywheel, the driving pinion of the 
barring engive will keep in gear with the fly- 
wheel, but on the main engine overrunning the 
barring engine, the pressure of the teeth is reversed, 
and the driving pinion of the barring engine is 
driven back in its slotted bearing. 

The arrangement of piston-rod packing adopted 
in these large engines is illustrated in Fig. 52, on 
page 125. As will be seen from our illustration, 
there is an ordinary stuffing-box and gland, in 
which are placed metallic segments ; one or two 
strands of soft packing are provided to give elas- 
ticity. There is an external flarge on the 
stufting-box which has a convex spherical face, and 
this fits into a concave ring, thus forming a ball-and- 
socket joint, which provides for any angular move- 
ment ; the other face of the ring is flat, and free to 
slide within limits on the inner surface of the fixed 
casing, thus providing for the lateral movement. 
The stufting-box is kept in position and contact 
maintained between the sliding surfaces by an ex- 
ternal spring abutting against the outer face of the 
fixed casing, the compression being adjusted by 
means of a screwed flange or nut working on the 
outer screwed surface of the stufling-box. An 
advantage claimed for this packing is that the fric- 
tion of the piston-red in the packing tends to relieve 
the steam pressure on the sliding surfaces of the ring 
and casing during the inward stroke of the piston, 
and to assist the springs in maintaining contact when 
there is reduced pressure on the return stroke, and 
thus tending to freedom of motion. Should the 
stufting-box be screwed up too tightly, attention is 
called to the fact by the excessive friction over- 
coming the springs and allowing steam to escape. 
We understand that this packing has given very 
satisfactory results. 

With regard to the performance of the engines 
made by this firm, we have been supplied with some 
particulars of a careful test, extending over 54 hours, 
which was made with a 1000 horse-power triple- 
expansion mill engine. 

The engines are of the ordinary inverted type, 
with cast standards ; the cylinders, which are not 
jacketed, being 19in., 29 in., and 46in. in dia- 
meter, and the stroke is 4 ft. There are Corliss 
valves on all the cylinders. The boilers are of the 
ordinary Lancashire type, 7 ft. 6 in. in diameter by 
28 ft. long. Green’s economisers are used. The 
heating surface of the three boilers is 2580 square 
feet, and the heating surface of the economiser 3200 
square feet; the grate area is 96 square feet. 
The tests were carried out under the supervision of 
Mr. A. B. Wilson, of Belfast, and were, therefore, 
under the direction of a competent and trustworthy 
engineer. Mr. Wilson represented the purchasers’ 
interests; Mr. H. A. Richardson, of Bolton, re- 
presented the builders; whilst Mr. Young, the 
resident engineer of the purchasers, also took part 
in the experiments. The coal consumption was at 
the rate of 970 1b. per hour, and the water eva- 
porated was 10,155 lb. per hour. The mean steam 
pressure in the boilers was 156 lb. per square inch, 
whilst the vacuum in the condenser was 11.94 Ib. 
The engines ran at 81 revolutions per minute, and 
the mean indicated horse-power was 791.3. These 
figures give 12.79 lb. of water per indicated horse- 
power per hour, deducting priming water, which 
was calculated at less than .5 percent. The coal 
burned per indicated horge-power per hour was 
1.22 lb. On subsequent trials, however, with this 
engine, still better performance has been obtained 
in regard to engine efficiency alone, with slightly 
improved vacuum, one indicated horse-power being 
obtained with a consumption of 12.5 lb. of water 
per hour. We have no analysis of the coal used, 
but we understand it was South Wales of very 
good quality, and burned almost without ath. 

A somewhat novel departure in engine practice 
was made a year or two ago by this firm, and the 
results obtained on trial are worth recording in 
this general notice of the Soho Works, although the 
details are not altogether new. The engine was 





made for a spinning mill, and was 400 horse- 





124 ENGINEERING. [JuLy 27, 1894. 








COMPOUND VERTICAL MILL ENGINES. 


CONSTRUCTED BY MESSRS. HICK, HARGREAVES, AND CO., LIMITED, ENGINEERS, BOLTON. 
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Fig. 42. 


power. It was of the ordinary compound hori-{economiser; next in order there was a_large|gases from which passed to the furnace of the 
zontal type, with Corliss valves, the cylinders intermediate receiver, which was actually a | boiler which formed the intermediate receiver, and 
being 15 in. and 30 in. in diameter by 4 ft.| boiler; the next in series was an ordinary high-| then to the economiser. The feed water pursues a 


stroke. Steam jackets were used. The steam-| pressure Lancashire boiler. The latter was heated | course opposite to that of the furnace gases, in 
generating apparatus consisted, firstly, of a Green’s in the usual way by its own furnaces, the waste|accordance with the true philosophy of steam 
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DETAILS OF MILL ENGINES. 


q CONSTRUCTED BY MESSRS. HICK, HARGREAVES, AND CO., LIMITED, ENGINEERS, BOLTON. 
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generation. The water, after passing through 
the economiser, is pumped into the intermediate 
receiver, and from thence is pumped to the 
boiler proper. The course of the steam is as 
follows : From the high-pressure boiler it is taken 
to the high-pressure cylinder in the ordinary way, 
the steam from that cylinder is carried to the low- 
pressure boiler or intermediate receiver ; from 
thence it passes to the low-pressure cylinder, after 
which it is exhausted to the condenser in the usual 
way. A trial of three consecutive days of 10 hours 
each was made with this engine, the feed-water 
being measured and coal weighed and diagrams 
taken. The boiler—that is, the high-pressure 
boiler—is 7 ft. 6 in. in diameter and 27 ft. long, 
and has two 3-ft. flues ; the grate area is 36 square 
feet ; the coal burned per hour was 599 lb. and 
the water evaporated per hour 4968 Jb. ; the mean 
temperature of the feed was 105 deg. ; the water 
evaporated per pound of coal was 8.2 lb.; the 
steam pressure of the boiler proper was 139 lb. ; 
the weight of steam per indicated horse-power per 
hour was 13.3 Ib. ; the weight of coal per indicated 
horse-power being 1.61 ; the mean indicated horse- 
power on trial was 371. The results are certainly 
good for an ordinary compound engine, but how 
far they may be attributable to the general excel- 
lence of work or to the special system adopted in 
this case, is a question upon which opinions may 
differ. 

One of the largest mill engines yet made by this 
firm was constructed last year for an Indian 
cotton mill. The following particulars have been 
supplied to us by Messrs. Hick, Hargreaves, 
and Co., and will be of interest in connection 
with this description of their works. The engines 
are of the horizontal triple-expansion type with 
Corliss valves, the cylinders being arranged tandem- 
wise. There are two low-pressure cylinders. The 
valve gear is of the Corliss type adopted by this 
firm, but the steam and exhaust valve gears are 
placed on opposite sides of thecylinders. An arrange- 
ment is provided to cut off the steam if the engine 
should race for any reason whatever. The high- 
pressure cylinder is 30 in. in diameter, intermediate 
49 in. in diameter, while the two low-pressure cy- 
linders are 53 in. in diameter, the stroke being 6 ft. 
In this engine the swivelling bearings before referred 
to are used. The barrels and ends of the cylinders 
throughout are steam -jacketed on the principle 
before mentioned : two intermediate receivers are 
used, and they are jacketed with steam of full 
boiler pressure. The method of fixing in the 
cylinder liner so as to allow for expansion and con- 
traction, before referred to, has been adopted in 
this engine. The driving is by rope gearing, the dia- 
meter of the flywheel being 32 ft., and it is turned 
with grooves to carry 56 1}-in. ropes ; this flywheel 
naturally has been made in two widths in the manner 
already described. Surface condensers are used, 
there being two, one to each low-pressure cylinder ; 
there are also separate circulating air and feed 
pumps, so as to make each pair of engines inde- 
pendent. The revolutions are 55 per minute, and 
the boiler pressure 180 lb. The weight of the 
crankshaft with cranks is 21 tons, it being forged 
by Messrs. Frith from Siemens-Martin steel ; the 
weight of the flywheel is 124 tons, whilst the weight 
of the whole engine is520 tons. The connecting-rods 
are 17 ft. Gin. between centres; the crankpins are 
13 in. in diameter and 1 ft. ¢ in, long. These engines 
are designed to indicate as a maximum 3200 horse- 
power, although this is not expected to be the usual 
rate of running. More powerful engines than these 
have been made, although, we believe, none of such 
great weight. It is suggestive that the largest and 
most powerful engines for mill work made by the 
firm have been for India, Messrs. Hick, Hargreaves, 
and Co. having constructed a set of compound 
engines of 4000 indicated horse-»ower for a Bombay 
firm of cotton spinners. 


Hoyte’s Carico Printing Works. 


Amonest the works to be visited during one 
of the excursions on Tuesday, July 31, are the 
Calico Printing Works of Messrs. Hoyle and Sons, 
in Buxton-street, London-road. This firm has 
been established for very many years, and the 
works have been in existence for a long period, as 
may be judged from their appearance. 

In another part of this issue (see pages 136 and 
137) we illustrate colour-printing machines of 
two kinds in connection with our account of 
Messrs. Hulse and Co.’s works, and our readers 
may with advantage refer to these illustrations and 





the descriptions which accompany them in connec- 
tion with the present article. 

The first department into which visitors aro 
taken is the roller store-room, where are packed 
7000 to 8000 copper rollers. The large stock 
of rollers kept by an important printing works 
forms by no means an insignificant item of expense ; 
the rollers being worth, probably, about 31. each. 
They are mostly made of solid copper, but some 
are of iron with a copper plating. These rollers 
are shown in the illustrations of the colour-printing 
machines before referred to. There is one roller 
for each colour ; they are about 16 in. in circum- 
ference as a general thing, and weigh about 123 lb. 
when new, but as the patterns become obsolete 
the rollers are turned up in the lathe, when a sur- 
face is presented on which a fresh pattern may be 
engraved ; in this way the roller will turn down 
until it weighs no more than about 70 lb. 

The engraving of these rollers is an ingenious 
process, and is done by a pentagraph machine. 
This department is, perhaps, the most interesting 
in Messrs. Hoyle’s works. The first operation is to 
trace the artist’s designs upon a specially prepared 
transparent paper. This tracing is placed in a 
camera, and the image thrown is drawn by hand 
upon a zinc plate to an enlarged scale, the sketch- 
maker colouring the plate as in the pattern which 
is before him, following, of course, the line of 
the image drawn by the tracing. The zinc plate 
is then cut by an engraver to the pattern, in 
order that the depressions may form guides for 
the tracing point of the pentagraph. In the 
process of engraving the colours are not removed 
from the zinc, at least sufficient is left as a 
guide for the operator. We have now an enlarged 
engraving of the artist’s design, that design 
being made to the same scale as is required for 
the work itself. The zinc plate is next taken 
to the pentagraph machine, and by its means the 
operator produces on one of the copper rollers 
which will be used for printing, all the lines re- 
quired for the printing of one colour in the pattern. 
The same operation is gone through for all the 
colours, there being, however, a separate roller for 
each colour. It need hardly be pointed out that 
great accuracy is required in this operation, other- 
wise the different colours would not register when 
printed on the calico. The pentagraph is very 
carefully made, and the diameter of the different 
rollers, in the same pattern, must be the same 
within a very small variation. The zinc plate 
which forms the copy, and on which the tracer 
point works, is, of course, bent to a circular form, 
so as to correspond with the roller surface. This 
form is obtained by placing it on a hollow table, 
and, if necessary, the plate can be packed up a 
little from the table in case there should be a 
small variation in the diameter of different rollers ; 
in this way the diameter of the circle of which the 
zine plate forms a segment will be slightly reduced. 
The pattern on the zinc plate is enlarged to five times 
the scale of the tracing, and the pentagraph there- 
fore diminishes it inthesame ratio. Itshould have 
been stated that the rollers are varnished before the 
pattern is traced on them, the graver point cutting 
the varnish. The points are diamonds, and these 
are brought into contact with the work by a pedal. 
Sometimes 20 colours will be used in a calico print, 
but 12 colours are the greatest number as a rule, 
though shades may be made by one colour being 
superposed on another. When the varnish has 
been scratched away according to the pattern, so as 
to expose the copper, the rollers are placed in an 
acid bath. 

The method of pentagraph engraving is, of 
course, not by any means new, it having been in- 
vented about 40 years ago by Isaac Taylor. Im- 
provements have been made since, but the best 
work is still done by the original machine. Taylor’s 
machine is geometrically correct, whilst some other 
arrangements are only approximately correct. 

Another process of engraving rollers is known 
as the mill and die process, a title which largely 
explains the method of operation. The pattern is 
first cut ona softened steel die by a die-sinker, the 
die is then hardened, anda pattern is raised ona 
softened steel mill, so that it stands in relief. The 
mill is hardened, and then the impression is 
stamped on the copper printing roller in a special 
machine. 

There is also an interesting process of eccentric 
engraving, which produces what are known as 
water effects. The lines are made to cross me- 


chanically in the machine by means of the eccen- 





trics. The details would be somewhat complicated 
to explain, although the general idea may be easily 
grasped. In order to get a varying thickness of 
the line, the graver may be also made to vibrate 
mechanically. At one time there was a large demand 
for these water effects, but they have somewhat 
gone out of use lately, though there is no telling 
when the whirligig of fashion may bring them into 
favour again. The rollers are mostly, as we have 
said, made from solid copper, though some are 
electro-deposited. A final inspection of the rollers 
is made, when any defects are put right, and this 
finishes the process. 

After a roller has been used for some time it 
naturally is apt to become dull. In such case it is 
taken to the department to be re-etched. In order 
to perform this operation, the first process is that 
which is kncwn as ‘treacling,” from the fact that 
the varnish is spread on it by a roller of much the 
same description as is used in ordinary printing 
works. The roller is then pentagraphed again, and 
can be put in acid to freshen the nip. There is 
naturally a limit to the number of times this opera- 
tion may be performed, and after about three 
treaclings the pattern will become blurred or seedy. 

In order to get the surface for engraving, the rol- 
lers are first turned in a lathe, but the smoothness 
required has to begot by hand polishing onamachine. 
For this purpose two descriptions of stones are used. 
One is known as bluestone, and the other is Water 
of Ayr stone, the operator gauging the circumfer- 
ence throughout the operation by means of a steel 
tape. To apply the varnish the rollers are heated 
by steam being passed inside. The operator takes 
in one hand a solid lump composed of Burgundy 
pitch, rosin, gum, and Venice turpentine ; this is 
applied to the heated roller, and is spread on level 
by means of a dabber. For treacling the same 
description of varnish is used, but it is dissolved in 
turpentine to form a liquid. 

For the mill and die work the roller is mounted 
ina lathe, the die being held in a hinged holder 
and pressed down on the roller by hand. If a con- 
tinuous line be required, the roller is revolved by 
means of a leading screw in the bed, but for isolated 
patterns the die is pressed down by hand, and the 
roller rocked a little to work the pattern in. There 
is a dividing arrangement in order to get the pattern 
at regular intervals. 

From the engraving department the visitor is 
taken to the first machine-room, where there are 25 
colour printing machines at work. The first of 
these is a12-colour machine. The calico iswound ona 
drum, round the circumference of which the printing 
rollers are placed, as may be seen by reference to 
the illustration before referred to. Each roller 
prints that part of the pattern due to its particular 
colour. The colour is put on to the roller by 
another roller in the colour-box, and a blade, known 
as the ‘‘ doctor,” scrapes off the surplus colour. In 
some cases the colour is put on by a cloth roller, 
and in some by a brush. These colour machines 
are placed on the ground level, the floor above being 
used as a drying-room. The material printed is 
taken up through openings in the floor, and passed 
over flat iron boxes filled with steam. To prepare 
the material for printing, it is necessary to remove 
the fluff and any lumps that may exist. For this. 
purpose it is passed over a revolving spiral knife ; 
the lengths are then wound by machines and made 
into rolls. Different pieces are sewn together by 
special sewing machines having a vertical circular 
table, and the edges are cut off at the same time. 

After the calico has been printed for dyed goods, 
it is taken to the ageing-room, which is a large 
building 75 ft. high. The material is hung up 
loosely, and is kept at a constant temperature for 
some time, probably 48 hours or more. It 
should be noted that there is a difference between 
what are called dyed and steamed goods. In the 
former case the material is chemically treated, so as 
to alter the colours after they have been printed ; 
whilst in steamed goods the colour remains as 
printed, excepting that the steaming makes it 
brighter and fastens it. All goods preduced in 
these works are, we understand, washable, although 
there are, of course, prints that will not wash, but 
they are not made by this firm. 

Adjoining this building, and partly in it, is 
the steamer, which consists of a brick chamber 
filled with steam at atmospheric pressure. The 
material is wound in by machinery through the 
agency of rollers, and hangs down in this chamber 
in festoons, remaining there for one or two hours. 
The steamer is about 51 ft. long and about 32 ft. 
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high from the bottom ; it will hold 9000 yards of 
calico at a time. The poles on which the goods 
hang are covered by asbestos. 

The colour shop for mixing the colours is the 
next department, and to describe this would be to 
enter at considerable length into chemical details 
which do not come within our province. The 
colours come in from the manufacturers either 
dry, in paste, or liquid. They may be dissolved 
in water or acid, and some are boiled by steam in 
jacketed pans. The processes are so varied that it 
would be impossible to give a general idea of them, 
even were it desirable to do so at present. 

In the soaping room processes are gone through 
to bring out the acid from the material, and to make 
the latter soft for starching. The calico is run 
through soap and hot water contained in tanks by 
means of a series of rollers. This process is used 
for steamed goods, the dyed goods being taken to 
the dye-house, and then washed after. 

In addition to the shearing process by the spiral 
knife, as before described, all goods are singed 
before being bleached, this operation being a some- 
what surprising one to the stranger. A large 
flat copper bar is brought to a bright red heat 
by means of a furnace underneath. The cloth is 
breught up on a roller, and is wound on to another 
roller by hand, the hot copper bar being between 
the two rollers, and as the material is unwound 
from one and wound on to the other roller it is 
brought in contact with the copper bar. One 
would think at first that the cloth would be burned, 
but the speed of winding is too quick for this, being 
at the rate of about 100 yards a minute, the result 
being that the fluff only is removed. 

What we have already said with regard to the 
colour-mixing department may be said of the dye- 
house, and the mechanical arrangements here call 
for no special attention. 

The next department is that in which certain 
cloth is prepared for printing by being run through 
liquor, and dried after soaping. The operation is 
performed on steam cylinders. After printing, the 
material is starched in a machine ; starch is laid on 
by rollers, the surplus being scraped off by a knife. 
Drying is then performed on steam rollers. 

In the calendering department, the operation of 
calendering, which is the one that follows starch- 
ing, is performed by means of a machine having 
cotton or paper rolls on the top and steel on the 
bottom. ‘There is a hot and a cold machine, the 
former being heated by jets of gas inside the top 
roll. An interesting machine is that used for 
stretching the material transversely, the operation 
being performed by a wobbling or drunken wheel, 
that is to say, one not set square on its shaft. 


Tue Works or Messrs. THomas Rosinson AND 
Son, Limrrep, RocHpAte. 


As we have already stated, an excursion is to be 
made by the members of the Institution of Me- 
chanical Engineers next week to Rochdale, where 
the works of Messrs. Thomas Robinson and Son, 
Limited, aretobe visited. This firmischiefly engaged 
in the production of wood-working and flour-milling 
machinery, the business being divided into these 
two departments. In dealing with the Manchester 
meeting of the Iron and Steel Institute in 1887* 
we gave some description of the most interesting 
machines made at these works which we saw on the 
occasion of that visit ; we now, however, propose 
to describe the works more in detail. 

The first department we enter is the foundry, 
which is 321 ft. long by 280 ft. wide, and is divided 
into two bays. It is served by three 10-ton over- 
head steam cranes; there are two cupolas and 
seven drying ovens and core stoves. Plate mould- 
ing isfollowed for many parts ; amongst other things 
we noticed some 6-ft. engine flywheels and roller 
mill sides. About 65 tons of metal per week are 
melted on an average. The brass foundry is be- 
yond, whilst the fettling shops are across the yard. 
In the smithy there are 36 flyers and four steam 
hammers, shearing and forging machines, hot and 
cold saws, &c. 

We next pass to the main erecting shop, which is 
720 ft. long. The top end is devoted to the erection 
and preparation of machinery, especially sawing 
machines used for large logs, deals, flitches, &c. 
Several heavy machines of this kind were in hand 
at the time of our visit, amongst others a triple- 
pillar horizontal saw frame, which we illustrate 
in Fig. 62 on page 128. This is a recent design 





* See ENGINEERING, vol. xliv., page 641, 


of machine, which has been got out for the purpose 
of sawing logs either round, square, or of any 
irregular shape into boards and scantlings; it is 
also used for sawing up costly timber, for not only 
does it cut with a very thin saw, as may be judged 
by our illustration, and thus economises waste, 
but the log can be examined after each cut, and 
the sawing regulated accordingly. The table has 
three screw dogs for holding the log, and is spe- 
cially adapted for dealing with crooked logs, such 
as are usually met with in English-grown timber. 
The single saw cuts during both the forward and 
backward stroke. The saw frame is raised or low- 
ered in a vertical direction by means of screws, 
thus determinining the thickness of the board to 
be sawn. One of the chief points observed in 
designing the machine, was that it should occupy 
less space than is generally found necessary for 
machines of the horizontal type. The width of the 
ordinary type of horizontal sawing machine is a 
disadvantage, whilst this triple-pillar saw occupies 
but little more space than is required for the 
ordinary vertical log frame. The cross rail, it will 
be seen, which carries the saw frame and the 
pedestals of the crankshaft bearings are in one 
piece, and can be raised and lowered on the turned 
pillars which act as guides, by means of screws 
worked by gearing asshown. A long connecting- 
rod is obtained by carrying it right across the 
machine ; at the same time it occupies no additional 
space. 

In the same department also were being erected 
two log frames, two horizontal board-cutting ma- 
chines, and a number of single and double deal 
frames of various sizes; there was also a large 
horizontal board-cutting machine with engine at- 
tached for going abroad, and a similar machine 
without power ; a large four-spindle boring machine 
for the English Government, and six roller feed 
saw benches, also a colonial bench for handling 
heavy slabs of timber. Another machine with 
special attachments for the work it was intended to 
perform was a cross-cutting saw bench, for packing- 
case making; whilst a somewhat similar machine 
was being specially adapted for cutting up wood 
pavement. 

Messrs. Robinson and Sons fully recognise the 
advantage of good bearing surfaces. Their practice 
is to grind journals and bearings in an emery com- 
position machine, whilst the spindles are carefully 
threaded for lock nuts so that they can be adjusted 
very closely, and no end play allowed. It is 
careful attention to such points as these that 
enables wood-working machinery to be run with 
certainty and economy, although economy in first 
cost may not be present. 

A very interesting machine in this department, 
and one of considerable magnitude, is a tusking and 
tenoning machine, which has been made to the order 
of the Mersey Dock and Harbour Board, for prepar- 
ing the timber for the heavy greenheart dock gates. 
It has generally been considered that greenheart 
could not be successfully machined, but it has been 
found by experience that a proper adjustment of 
cutters and methods of work enables this timber to 
be dealt with very successfully, as was evidenced by 
some examples we saw at-the time of our visit. 
This is an important and interesting machine, which 
we hope to deal with more fully at a later date. 

The No. 2 department, under the same roof, is 
the turnery. There are many varieties of lathes, 
including face-plate lathes and pit lathes; three of 
the latter take work 12 ft. in diameter, and four 
take 6 ft. diameter ; these are used for pulleys and 
flywheels. There are four boring lathes, besides 
screw-cutting lathes and screwing machines. Here 
also is a 50 horse-power vertical compound con- 
densing engine with rope driving, which is used 
for Nos. 1, 2, and 3 departments. There are also 
here twelve pulley lathes. All pulleys are carefully 
balanced in a special machine, in which they are 
spun at an excessively high number of revolutions, 
pieces of clay being put in as required until the 
balance is accurately got. The clay is then taken 
off and weighed against a small piece of iron, which 
is attached to the rim of the wheel, thus forming 
a counterweight. In this way the accuracy of the 
wheel is proved, as it would not stop on the 
spindle on which it is spun at such high rapidity 
of spinning unless accurately balanced. In the 





cen‘re of this department there is partitioned off a 
room where all templates, taps, &c., are kept, and 
the cutting tools required in the works are placed. 
Here also are ground bearings and journals required 
‘for high-speed machinery, for which purpose two 





Brown and Sharp grinding machines arekept. The 
spindles are of steel, and the bearings of gun-metal 
of ordinary design. This is found to be the best 
practice, and with the careful grinding, which gives 
great smoothness, and also the accuracy of lining, 
there is said to be really no appreciable wear in the 
journals or bearings, as the film of lubricating oil is 
distributed on all surfaces. It is only by care and 
painstaking that this end can be obtained, and no 
pains seem to be spared in these works in getting 
accuracy, the gauges and templates being well 
looked after. There is here a Whitworth measuring 
machine, which will measure to the one-thousandth 
ofaninch. There is also a Knowles key-seater by 
Messrs. Smith and Coventry. 

No. 3 department has a large number of ma- 
chine tools. Amongst these is a long bed planing 
machine, which will admit 4 ft. 2 in. square 
under the cross-slide, and take a cut 32 ft. 
long. There are three other large planers and 
six small ones; three large radial drills, and a 
number of small drilling machines; two special 
boring machines for roller mill sides, each with four 
horizontal spindles ; these are self-setting-out, with 
= for spindles, to suit the parts dealt with. 

here are four milling machines for cutting geared 
wheels, and a special milling machine with Pearn’s 
tappers for roller mill ends, and an hydrau.ic press 
fur forcing shafts into corn mill rollers, the shafts 
being placed in at a pressure of 14 tons to the 
square inch, 

The plant for grinding and fluting chilled rolls 
for corn mills is very complete. For this purpose 
there are five grinding machines of the lathe type, 
the grinder being traversed by a leading screw, 
which is carefully protected against grit. The rolls, 
having been made truly cylindrical, are taken to the 
fluting machines, of which there are six double and 
one single. Thesearespecial tools forcutting grooves 
in the roller corn mills, two rollers being done at 
once. They are of the planing machine type, and, 
to get the rifling required, a guide-wheel governs 
the turnirg-over gear in which the work is mounted, 
and thus partially rotates it as the cutis taken. The 
grooves are pitched from two cuts to the inch up to 
32 to the inch, to suit the work required to be done. 
The pitch of the rifling is about #in. to the foot. 
These rollers are of cast iron. and are chilled to 
2 in. deep ; the cutters used for forming the grooves 
have naturally to be of a very hard steel, which is 
made specially for the firm. There are special 
drilling machines for drilling and tapping roller mill 
sides, which will take work 8 ft. wide and 4 ft. 
high, between standards and beneath the cross-slide 
on which the drills are mounted ; there is a travers- 
ing headstock with rope driving gear, in order to 
give longitudinal motion to the drills. 

In the erecting part of this department there 
were, at the time of our visit, in process of construc- 
tion 35 flour roller mills of various sizes ; a three- 
drum sand-papering machine, which will take work 
36 in. wide and 4 in. thick, and other machines of 
this nature of similar size. There are three wood- 
planing machines taking work 6 in. by 16 in., each 
with eight large calender rolls, calculated to feed 
at a speed of 100 ft. per minute. There are two 
dovetailing machines, taking work 24 in. wide 
by l}in. thick ; these were for the Admiralty, 
and it has been found by test that they will per- 
form an amount of work equal to that which 
would be done by 60 men by hand labour. There 
is also a copying lathe to be used for turning the 
shoes of golf clubs. There are a number of planing 
machines of various sizes, moulding machines, 
universal wood-workers, &c. 

No. 4 department is under the same roof, and 
is devoted to engine shafting, driving gear, &c. 
Here also is the steam engine department. 
Messrs. Robinson make a large number of steam 
engines of moderate and small size, mostly for 
abroad. There is a pit lathe which will take work 
2C ft. in diameter. Most of the machine tools are 
placed under the galleries which run round the 
building. At the end of the shop is a planing 
machine which will take 6 ft. 8 in. square under 
cross-slide and make a cut 17 ft. long, and other 
shop tools of the ordinary description. Amongst 
the work in progress may be mentioned a compres- 
sing machine for treenails for railway chairs ; a 
planing and trying up machine with 30-ft. bed; 
a six-spindle boring machine, and other work of a 
similar nature. 

What is known as No. 5 department consists of 
the gallery at one end of the building ; here a large 
number of corn milling machines were in progress, 
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such as centrifugals, purifiers, wheat brush ma- | 
chines, &c. The shop tools are of a nature re- 
quired for the work done. There is a pair of 
compound horizontal surface-condensing engines 
for driving this department. This building is 
served by jib and traveller cranes, a 14-ton tra- | 
veller being used for the No. 4 department. 

We now pass to the timber department, which 
is beyond the building already referred to. The 
sawmill is driven by a 50 horse-power compound | 
engine with six driving ropes. Beyond this is the | 
electric light installation, with an 8 horse-power | 
engine and dynamos. In the sawmill is a| 
double horizontal 36-in. board-cutting machine, | 
which has a speed of 225 ft. per minute. There is | 
a 24-in, single deal frame which will feed at the | 
rate of 220 ft. per minute; and a treble cross-cut 
saw with a nearly vertical fence, so that boards | 
can be cross-cut in an upright position, and | 
naturally the saw gets through the work in far | 
less time. There is a patent radial arm feed saw | 
bench, 8 ft. by 3 ft., to carry a 48-in. saw ; a large 
number of these tools are being made by this 
firm at the present time, they having come much 
into fashion during the last two or three years. 
There is a large wood-planing machine here 
which takes timber 5 in. by 12 in., and will plane 
on four sides at once with revolving cutters, or 











can be used with double stationary irons with 
roller pressure adjustment, for planing the face | 
of floor boards; it works at a high speed, and 
produces a very smooth surface; the bottom block 
rises and falls, and also draws out. There is an 
extra besring block at one end; the countershaft 
is carried independently of the main frame, so 
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as to prevent the vibration being communicated to | 
the cutters, and to allow a good length of belt. 
Here, also, is a 3 in. by 7 in. moulding machine 
which cuts on four sides, 


wood-working machines ia this department, such 
as saw benches, band saws, moulding machines, 
'sand-papering machines, with dust extractor by 
There are several other fan, a large panel-planing machine with fan 
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adjustment, &c. The cutter grinding and saw 
sharpening room adjoins this building. 

The erecting shop for corn-milling machinery is 
a large building suitable for the purpose, and having 
the usual appliances. A tinsmith’s shop is beyond. 
There is another department in which printing 
and photographing are carried on; Messrs. Robin- 
son produce all their own catalogues and other 
stationery, for which they have suitable machinery, 
and constantly employ six printers. 

The standard gauge railway runs into the works, 
and communicates with the general railway system ; 
there is also a light gauge railway which covers 
most part of the works. It should be mentioned 
that a 10-ton overhead crane runs the whole length 





of the yard, and places work on bogies to carry it | 
to the different departments, all of which are con- | 
nected by the light gauge railway. In this respect, | 
and in regard to the facilities for packing and for- | 
warding, these works are very weli arranged. 

In addition to the large horizontal saw-frame | 


which we have already referred to, we give illus- | 


trations of three other machines of recent design 
produced by this firm. The first of these, which 
we illustrate in Fig. 54, on the opposite page, is a 
large three-cylinder polishing machine, which has 
been designed specially for cork carpeting, or lino- 
leum. This machine is similar in general design 
to that used for sand-papering and polishing wood 
panels, but it is, as will be gathered from our 
illustration, larger, in order to admit the extreme 
size to which the cork carpet is made. The parti- 
cular example we illustrate is constructed to take 
pieces up to 76 in. wide. The material is fed 
through the machine by means of gear-driven 
smooth rollers, and passes successively over three 
drums which are covered with sand-paper; the 
drums revolve at a high speed, and have also a 
lateral oscillating motion imparted to them. The 
first drum has the coarsest paper, and the last 
the finest. The object of the machine is to take 
off all unevenness from the surface of the carpet, 
a point which is of considerable importance, not 
only in regard to the appearance, but to the 





facility with which it may be cleaned. There 
is a fan exhaust attached, which carries away 
all dust during work. The next machine we 
illustrate, in Fig. 55, on the present page, is a 
combined rack table and roller feed circular saw 
bench of a new design recently brought out by the 
firm. The special feature of the machine is the 
feed apparatus. There is a long travelling table on 
which the log is carried and fed to the saw, and 
there is also a roller feed, consisting of a fluted 
roller carried on the end of a radial arm and driven 
by means of a pitch chain. The pillar on which 
this radial arm swings is placed behind the saw, as 
shown in our illustration ; the object of this is that 
when the roller feed is not in use the gear can be 
swung aside out of the way, without being discon- 
nected. The machine is designed for sawing up 
small logs into boards and scantlings, and has been 
found useful for estate, mining, and colliery work. 
In the former position it has been found useful 
for converting home-grown timber into material 
for gates, fencing, &c. The roller feed is used for 
resawing into boards the planks and flitches into 
which the log has been first sawn with the rack feed. 

In Fig. 56, annexed, we illustrate a large 
double tenoning machine with cut-off saw, which 
is designed for railway carriage and wagon work. 
There is a self-acting table upon which the timber 
is placed, and thus fed up to the circular saw 
to be cut to the required length. The tenoning 
cutters are then brought into play, and when the 
tenons have been cut at one end the table is turned 
round, so as to perform the same operation on the 
other end of the timber without removing it. 
Tenons in this way can also be cut diagonally if 
required. The cutters are carried in headstocks, 
and have a vertical movement, whilst the saw can 
be adjusted laterally to suit timber of varying 
lengths. 

The remaining machine of this firm’s make to 
which we shall make reference is illustrated in 
Figs. 57 and 58, on the next page. This isa 
general wheelwright, designed more especially for 
small shops where sufficient work is not carried on 
to have separate machines for each operation. In 
Fig. 57 the machine is shown fitted for planing 
felloes, tenoning spokes, boring felloes, and 
mortising naves, whilst in Fig. 58 the adjust- 
ments are in position for shaping felloes, tang- 
ing spokes, and boring out the centre of naves. A 
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horizontal cutter block used for planing felloes, | 


&c., is in the centre of the machine, the work 
being passed by hand over the cutters, whilst the 
table before and behind the cutter block can be 
raised or lowered to regulate the depth of cut, the 
range being in width up to 8in. The end of the 
cutter block spindle is bored to receive a slot 
mortising chisel or an auger for mortising or boring 
naves, as shown in the first-named of the two illus- 
trations. The other end of the spindle can be 
fitted with a tool for tanging the end of spokes, as 
shown in the second-named illustration, or an 
apparatus for tenoning spokes can be attached. 
Circular fences are provided or shaping the in- 
side of the felloes, as shown ‘n the illustration, 
Fig. 58. 


Knott Mitt Works. 


The Knott Mill Works, belonging to Galloways, 
Limited, formerly Messrs. W. and J. Galloway 
and Sons, is one of the numerous works on the 
list of those open to the members of the Institu- 
tion. These are old-established shops, from which 
a large quantity of important work has been turned 
out in times past. They have been laid out for the 
production of heavy machinery. In the principal 


erecting shop, which is served by a 20-ton travelling 

crane and three jib cranes, one of 10 tons and two 

of 5 tons, there was some important work in pro- 
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gress at the time of our visit, amongst other things 
a large pair of twin compound engines. Another 
piece of work in progress was a 400-ton hydraulic 
flanging and stamping press for boiler work, also a 


|horizontal hydraulic press for forcing crankpins 


into webs and the webs on to the shafts ; there isa 
12-in. ram, the total pressure being 250 tons. 
There is here a big radial drill with an arm that is 
elevated on the pillar by means of a screw, the 
vertical traverse being 10 ft., whilst the radius 
drilled is also 10 ft. The tapping adjustment is 
worked by means of cross and open belts. 

The barring engine made by this firm has a 
disengaging motion obtained by means of the 
two keys which cause the turning pinion to revolve, 
being arranged spirally on the shaft; when the 
pinion is turning the flywheel the pressure of the 
pinion teeth on the flywheel rack causes the pinion 
to be fed forward on the shaft so as to engage 
with the flywheel rack ; when, however, steam is 
turned on and the flywheel gains sufficient 
momentum over the teeth in the rack to press 
against the teeth in the pinion (that is to say, the 
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ward on ‘its shaft, being guided by the parallel 
keys; when the flywheel turns the pinion the 
reverse pressure screws the pinion back on the 
partial thread formed by the keys. 

Passing to the heavy tool shop, we find a pit 
lathe for flywheels, which will take a diameter of 
20 ft. There is also a big planing machine here, 
besides shaft lathes, slotting machines, &c., as well 
as a duplex lathe with a 30-ft. bed. A special 
machine for boiler fittings was engaged in machin- 
ing a big stop-valve casting ; the work is fixed on 
a table which revolves, and is provided with stops 
so that all faces are made square to each other ; 
the cutting tool is carried in a holder, which in 
turn is placed in a face-plate, the holder being 
traversed across the slide. This machine will 
also turn internally and externally at the same 
time, and all the operations are thus accurately 
performed. There isa second machine acting on 
the same principle, but having two heads. In the 
room beyond there are some large tools, and be- 
yond this, again, is the pipe-screwing department. 

We next pass to a second heavy tool shop, where 


tendency is for the flywheel to turn the pinion | there is a very large quadruple-gear duplex lathe, 
rather than for the pinion to turn the flywheel), |the weight being 130 tons, and the neck being 


the pinion then backs off along its shaft and slips 18 in. in diameter. 


The bed, which is 50 ft. long, 


out of gear, as, of course, the motion is in the) is sunk in a pit; work of 12 ft. diameter can be 


reverse direction. 


In other words, when the/taken between centres. 


There is one saddle on 


pinion turns the flywheel the former is fed for-|each si'e of the lathe, each saddle having two 
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rests. The sliding headstock has also a cross 
motion, so that a tapering cut can be taken ; 
friction gear is provided for both sliding and cross 
feeds. The sides are arranged so that the cutting 
tool can be brought close up to the face-plate, and 
the slots in the latter go close into the centre, so 
as to facilitate the setting of work of all sizes. 

In this department: there is a slotting machine of 
large size which possesses some historical interest, 
it having come from Millwall, where it was used 
in the construction of the engines of the Great 
Eastern. It has a 30-in. stroke, and at the time 
of our visit was engaged on a steel tumbler for a 
big dredger. There is a planing machine close 
by which will take work 10 ft. 3 in. wide and 10 ft. 
high under the cross-slide, the table having a 
stroke of 25 ft. There are four tool-boxes, two 
on the cross-slide and one on each upright ; cross- 
cutting can be effectively performed by a special 
gear on the cross-slide. This tool is by Craven 
Brothers. A pipe-facing machine for surfacing solid 
flanges on ends of pipes, will take work 30 in. 
in diameter. Here, also, the same principle of 
traversing the cutter in a face-plate, formerly de- 
scribed, is adopted, the tool being worked in 
towards the centre of the flange by means of a 
starwheel engaging with the stud at each revolu- 
tion, and thus working in the cutter by means of 
worm gearing in the plate. There is another lift- 
ing arm radial drill similar to that already de- 
scribed, and a horizontal boring mill, which will 
bore up to 50 in. diameter. Another heavy tool is 
a horizontal boring machine with a raising boring 
bar which slides on a pillar; there is a shifting 
backstay with an adjustable slide to suit the 
height at which the boring bar may be worked. 

The big flywheels for rope driving are turned 
here, a pit being provided which will take work 
up to 30 ft. in diameter. The flywheels are 
turned on their shafts and are caused to rotate 
by means of a worm, the wormwheel being fixed 
on the flywheel to be operated upon. There is 
a vertical and horizontal planing machine, which 
will take a cut 20 ft. in the former and 14 ft. in 
the latter direction. In the yard close by there 
is a vertical boring mill which will work up to 
120 in. in diameter. 

In the forge there is a Siemens gas plant, which 
is said to be one of the first erected in this 
country. Gas is used for the heating furnaces. 
Here there is a shingling hammer, and also two trains 
of rolls, shears, &c. This forge was chiefly for 
producing rivet iron, but has not been much used 
for the purpose lately, as steel rivets are taking the 
place of iron ones. In the smithy there are four 
steam hammers, the largest being 15 cwt.; there 
are also bolt-making machines, strap hammers, 
olivers, &c. The foundry: consists of one centre 
bay and two side bays, the centre bay being served 
by two 20-ton power cranes, with jib cranes for the 
sides. There are three cupolas, respectively 7 ft., 
5 ft., 6 ft., and 4 ft. in diameter. The materials 
are raised to the charging platform of the cupolas 
by means ofa steam lift, consisting of one long hori- 
zontal cylinder working direct, and therefore being 
of the same length as the lift. The cupolas have 
double doors, so that when the materials have been 
charged in to the level of the platform, the half- 
doors are shut and the charging goes on to the top 
of these. There are two Baker’s blowers, edge 
runners for sand, the usual core stoves, and other 
appliances. In the centre of the foundry is a deep 
pit for casting hydraulic cylinders and rams on end. 

The other departments consist of pattern shops, 
stores, brass foundry, &c. There is also a light 
turning and fitting shop. The offices are lighted 
by electricity, there being a plant for the purpose 
on the works. The shop engine is of the horizontal 
compound jet-condensing type, the water for 
condensation being obtained from the river, which 
runs close by, and is remarkably dirty. The 
cylinders are 14 in. and 24 in. in diameter by 
2 ft. 6 in. stroke. There are two Lancashire boilers 
each 26 ft. by 7 ft., and pressed to 70 lb., to supply 
steam for the works. 

A word may be said about the drawing-oflice 
system at these works. It is the practice to make 
but one drawing, and from this no tracings aretaken; 
the drawing is carefully finished and dimensions 
marked on, it has then a coat of white hard spirit 
varnish put on it, and is mounted on a board and 
sent in to the works. It might be thought a some- 
what risky proceeding to have but one record of a 
design, but it has been found in practice that a draw- 
ing has never been lost or destroyed, except on one 





occasion. Messrs. Galloway do not believe in the 
now popular system of blue prints, and they are 
sure that if there is but a single drawing care will be 
taken to finish it accurately, and that it will not go 
astray. Messrs. Galloway state that the paper 
which is found to take the varnish best without 
sizing, is that made by Messrs. T. and G. Holling- 
worth, whose mills are in Kent. If alterations are 
required, the varnish may be removed by a little 
methylated spirit, and the corrections can then be 
put on in red ink. There are over 8500 drawings 
now in stock, the system of registration being very 
complete. 


Messrs. Huse anp Co.’s MacutnE Toot Works. 


The Ordsal works of Messrs. Hulse and Co., at 
Salford, Manchester, are devoted to the production 
of machine tools, many of them of very large de- 
scription. The business of Messrs. Hulse and 
Co. was established in the year 1852 by the late 
Mr. J. S. Hulse, and since his retirement in 
1881, Mr. W. W. Hulse has carried on the 
firm. This firm has recently acquired the ad- 
joining works of Mr. Thomas Gadd, a well-known 
manufacturer of calico-printing machinery, and 
that branch of engineering manufacture is also 
being prosecuted in conjunction with the machine 
tool making, although the more recently acquired 
a is now being carried on under the original 
title. 

In going through these works we proceed first to 
the small screw cutting shop, where the lighter 
description of leading screws and other lathe-cut 
threads are produced up to lengths of 18 ft. Here 
there are three duplex lathes, each with three tools. 
The large screw cutting shop is on the ground floor 
below. There are two 12-in. and two 15-in. duplex 
lathes, each with three cutting tools. In these lathes 
the inverted VY arrangement for the back rest, 
by which the thrust of the backward cut is taken, 
has been adopted. With this arrangement as heavy 
a cut can be taken with the back tool as with the 
forward one. Screws up to 30 ft. in length are 
made here in one piece, there being an arrangement 
so that the bar can be taken out through special 
openings in the walls and turned in the yard. 

We pass to what is known as No. 1 tool shop, 
which is 120 ft. by 40 ft., and is on the ground 
floor. Here are some medium-sized tools, the 
heaviest machine tools being in the erecting shop. 
Amongst others may be mentioned, in this depart- 
ment, a duplex baseplate lathe which will take 9 ft. 
6 in. in diameter and 10 ft. in length between 
centres. There is a special milling apparatus 
attached. There is a smaller-sized break lathe 
which will take 6 ft. in diameter, besides other 
lathes of different types. There is also a planing 
machine which will take 4 ft. square under the 
cross-slide, and will take a cut 12 ft. long. This 
machine is fitted with the firm’s broad traversing 
feed motion, by which cuts up to 1} in. broad can 
be taken at each stroke. There are other smaller 
planing machines, and a radial drilling machine with 
baseplate set at an angle and a pit in front; this 
forms a convenient arrangement for big work. 

The nextdepartment, the machine and light fitting 
shop, contains milling machines, small shearing 
machines, and screwing machines. There were in 
progress here at the time of our visit several milling 
machines, screwing machines, &c. In the latteran 
arrangement is adopted by which the dies are held 
in front of the screwing apparatus instead of being 
placed inside in the usual way ; this gives a greater 
length of die, which is a convenience in working. 
Here also are some of the smaller tool makers’ 
lathes with 6-in. hardened steel spindles, re- 
versing gear either for reversing the direction of 
sliding or surfacing feeds, and also a guide screw 
for cutting right and left-handed screws. The side 
shaft is driven by three-change gearing for varying 
sliding and surfacing feeds. There is a quick with- 
drawing motion fitted to the slide rest for use when 
screw-cutting, so that the tool may be withdrawn 
and adjusted to the same position again. This is 
an excellent example of a useful tool-maker’s lathe. 

In the room above is another machine and light 
fitting shop. One of the chief operations carried 
on here is the making of slide carriages, and rests 
for the lathes and headstocks. Here are hollow 
spindle lathes, planing, slotting, and boring ma- 
chines. There is a machine for boring lathe head- 
stocks, and a horizontal boring machine with table 
to rise and fall with traversing adjustment. Special 
templates or jigs are used for various descriptions 
of lathe headstocks, and by means of these devices 





the holes required are accurately placed without 
setting out. Hollow spindle lathes with capstan 
rests carrying six tools, capable of being set at 
angles for taper pins. &c., are used ; they have a 
screwing apparatus which swings over from the 
back for screwing up to 1} in. in diameter. There 
are several of these useful machine tools in different 
parts of the works. A special appliance, attached 
to a lathe, is here used for grinding hardened 
steel lathe spindles, and also a special machine for 
grinding internal hardened steel bushes after they 
are shrunk into the headstock. A self-acting planing 
machine with crank action is in use in this part of 
the works. This we illustrate in Fig. 59, on page 
132. It is used for light work at high speed, and 
strokes up to 18 in.; it is a useful quick-running 
machine, with shaping action by lever, as in a 
shaping machine. This action, however, is at the 
back of the machine, and is not shown in our illus- 
tration. It has a quick return, and runs very exactly. 
The cross-slide carries the tool-box, having trans- 
verse, vertical, and angular motions. There is a 
four-speed cone pulley and flywheel. 

Crossing the erecting shop to the gallery at the 
end, we reach the department used for roll turning, 
and boring all gearing and small parts of machines, 
the usual appliances for such work being pre- 
sent. There is a special machine for turning the 
crowns on the driving face of cone pulleys. It 
consists of a duplex lathe with three slides; the 
proper contour to the pulley being given by a copy 
plate on the back and front. The slides are free to 
move, the motion of the tool on the work being 
controlled by the curved plate, thus giving the 
necessary camber to the pulley faces. Another 
lathe is fitted with special spherical rest for turn- 
ing the rims of handwheels, which are circular in 
section. Above this gallery is the milling machine 
flat, where there are a number of milling machines, 
twist drills, reamers, &c. There is a universal 
milling tool grinder with twist-drill grinding at- 
tachment, and which we illustrate in Fig. 60, on 
the next page. The teeth of milling cutters 
and reamers are sharpened on this machine by 
means of a face emery disc, which gives a straight 
back-off as in a turning tool. Referring to the 
diagrams, Figs. 61 and 62, annexed, the former 
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shows the emery disc as used in this machine at A, 
B being the tooth operated upon. In Fig. 62, an 
ordinary peripheral emery disc is shown in opera- 
tion on a tooth of a milling cutter. By comparing 
the two sketches it will be seen that in Messrs. 
Hulse’s machine the tooth is backed off in a straight 
line, whilst in the other arrangement the back-off 
is necessarily concave; the advantage of the 
former means of making a cutting edge will be 
apparent. It will also be seen that a further ad- 
vantage is gained in the new arrangement, as the 
face emery disc is not limited in diameter as in the 
case of the peripheral wheel, where it is necessary 
to clear the following tooth ; consequently the face 
disc may be made of such a diameter as to insure 
imperceptible wear. The cutter grinding apparatus 
is arranged to swing aside to allow the twist drill 
grinding attachment, shown in the illustration, to 
be brought into place. This machine is capable of 
dealing with cutters up to 8 in. in diameter and 
20 in. long, or twist drills from } in. to 3 in. in 
diameter. 

Here, also, there are a number of horizontal 
milling machines which are employed for various 
descriptions of work. In one of these ma- 
chines the universal-jointed feed-shaft, common 
to the American type, is replaced by absolute 
motion gearing, consisting of horizontal and ver- 
tical shafts with worm and bevel gearing. In 
this way the motion is conveyed from the driving 
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stroke by a cam and ratchet motion. Under this 
gallery, and forming part of No. 3 erecting-shop, 
are some interesting machine tools. There is, 
firstly, a vertical side-planing machine which is 
used chiefly for planing ends of large lathes and 
other machine beds, such as have to be made 
in several parts and joined together. It con- 
sists of a slide pit 18 ft. long with guide screw in 
the centre, and driving and reversing pulleys on 
one end; worked by these is the sliding saddle 
surmounted by two spindles, each carrying a tool- 
box, self-acting vertically through a distance of 
2 ft. 6 in., and provided with independent and 
angular adjustments. For certain work both cut- 
ting tools may be used in backward and forward 
stroke, one tool being in action in one direc- 
tion, and the second on the return stroke. In 
classes of work where only one tool can be used 
quick return motion is provided, effected by shift- 
ing the belt on pulleys. Next to this tovl is a 
special vertical milling machine adapted for dealing 
with heavier work than the tools in the gallery 
above. This machine is like the vertical milling 
machine previously described, so far as the spindle 
and its slide are concerned, although a more massive 
construction has been adopted, but in place of a 
single frame, this machine has a cross-slide and 
uprights as in a planing machine, and admits objects 
3 ft. wide and 6 ft. long. An important feature 
is the mechanism for slot drilling. The length of 
slot which can be drilled is anything between 1} in. 
up to 6 ft., the slots being drilled by an arrange- 
ment of reversing bevel gear, and a trip actuated 
by adjustable stops on the side of the table. The 
advantage gained by this arrangement over the 
ordinary crank and lever is a widely extended 
range of motion. 

Next to this machine preparations have been 
made for placing another powerful milling ma- 
chine, also of the planer type, which was in 
progress at the time of our visit. This we illustrate 
in Fig. 63, on page 133. Tt has a horizontal in 
place of a vertical spindle, and is capable of 
machining an object 18 in. to 20 in. wide at one 
cut. The spindle slide is adjustable transversely 
upon the cross-slide, and carries two conical bear- 
ings for the spindle, and at the other end an outer 
supporting set for the cutter arbor. The driving 
gear is treble, and the self-acting feed motion is 
variable from 4 in. to upwards of 2 in. a minute, 
whilst the table may be quickly traversed by power 
in either direction for setting purposes. To facili- 
tate the vertical adjustments of the cutter the 
cross-slide is counterbalanced by means of weights 
suspended in the uprights. Next to this we find a 
radial drill and a 15-in, stroke slotting machine. 

We now pass to the erecting-shops, which in 
these works are fine light structures with roofs 
entirely glazed. On page 133, in Fig. 64, we 
give an illustration which presents a very good idea 
of the general arrangement ; the large and some- 
what complex casting which is shown to the left 
being the end of a colour-printing machine for 
calico printing. In No. 1 shop the most noticeable 
features are two large planing machines, which are 
sunk in the ground, so as to bring the table toa 
height convenient for lifting in heavy weights. The 
first will admit a piece 10 ft. square between up- 
rights, and beneath the cross-slide ; it will take a cut 
33 ft.inlength. It has two ‘ool-boxes on the cross- 
slide, and also carries cutters on the uprights ; the 
table is traversed by a rack with special gearing 
below ground, so asto leave all space clear around the 
machine. The second of these planers is of similar 
design, and will plane work 6 ft. square by 22 ft. 
long. There are in these shops a 7-ft. radial 
drill and a heavy lathe for turning large spindles. 
tn No. 3 erecting-shop is a universal horizontal 
drilling, b&ring, and tapping machine, with 3-in. 
spindle, commanding 4 ft. vertically and 8 ft. 
horizontally ; there is also mechanism which 
enables milling cutters to be used. This tool is 
largely used for machining the largest calico print- 
ing machine frames, such as that shown in our 
view of the erecting-shop, before referred to. In 
these frames a large number of holes have to be 
bored in various positions, whilst there are several 
plane surfaces to be machined for the carriages 
of printing rollers. These surfaces are done on 


both the horizontal and vertical faces by the 
milling mechanism referred to. Some of the print- 
ing machine frames are of large size and weigh 
many tons, while the machining operations re- 
quired upon them are of a somewhat complex 
nature. 


There is also a duplex break and pit 


lathe, which will turn objects up to 12 ft. 6 in. 
in diameter and 3 ft. 6 in. long in the pit, or 
9 ft. diameter by 8 ft. long, the pit not being used. 
There is a sliding stock which is mounted upon 
a bed that will also move on the main bed of 
the lathe. There are also three slide rests, one 
being carried on the sliding bed and the other two 
on the fixed bed. This lathe is made to work 
through a considerable range of speeds. It has 
been designed specially for dealing with heavy steel 
castings, and its weight is about 50 tons. 

An annexe to the main erecting-shop contains 
a heavy and a light horizontal boring machine, 
a medium-sized planing machine, and a number 
of finished machines awaiting delivery. In re- 
gard to the general features of the erecting- 
shops, of which there are four, opening into 
each other, these are commanded by a 25-ton 
and 30-ton rope-driven overhead travelling cranes, 
of the firm’s own design and make; these are 
specially arranged so that the load can be lifted 
very closely into the columns on either side of the 
shop, and thus a maximum area is commanded. 
They are essentially fitting cranes, the block 
being raised by double chains wound on a right 
and left spirally-grooved barrel, so as to give a 
truly vertical lift. 

At the time of our visit the firm had in process 
of manufacture for various firms, several interesting 
tools. In Fig. 65, on the opposite page, we illus- 
trate a very fine vertical lathe capable of taking 
objects about 8 ft. in diameter and 6 ft. 6 in. in 
height. The bed has a circular flat bearing 
surface of large diameter, upon which a hori- 
zontal faceplate 7 ft. 6 in. in diameter, fitted 
with gripping jaws, revolves. The plate is fitted 
and bolted to a large vertical spindle, with elevat- 
ing mechanism enabling it to be raised clear and 
rotated at an increased speed as required, either 
for quickly setting work or polishing. It has two 
uprights upon which a cross-slide is raised and 
lowered by hand or power to suit the varying 
heights of work. The cross-slide carries two in- 
dependent slides, each with self-acting traverse 
thereon, and carrying self-acting tool-slides capable 
of working vertically or at any required angle. 
The lathe is capable of turning internally or exter- 
nally in vertical, angular, or horizontal planes, the 
self-actions being varied for fine or broad cutting by 
means of a swing frame and change wheels. The 
faceplate is rotated by means of an external spur 
wheel, which, in combination with other gearing, 
provides double and quadruple gear powers, afford- 
ing, in conjunction with a four-speed cone pulley, 
eight changes in the rate of rotation. The vertical 
tool-slides are counterbalanced and the angular 
adjustment effected by a segment wheel and worm, 
so that all the movements appertaining to them 
may be actuated without fatigue ; while for surfac- 
ing marine engine cylinder covers and such objects 
with inclined or irregular faces, the tool-slides are 
controlled by copy bars acting in combination with 
the cross-slide. Messrs. Hulse and Co. are now 
making this type of lathe to admit from 4 ft. or 
5 ft. in diameter up to 25 ft. to 30 ft. Amongst 
other tools may be mentioned some twin screw 
duplex lathes for marine work, the largest about 
6 ft. centres and 50 ft. long, for dealing with the 
heaviest crankshafts. It has four sliding carriages, 
so arranged that each may operate quite indepen- 
dently of another; in other words, one or more 
may be traversing towards the headstock, while the 
others are moving in the opposite direction, or even 
transversely, and that at a different speed. The 
gear is quadruple, and the changes from one gear 
to another are especially designed to be easily and 
rapidly effected. For moving the sliding carriages 
quickly along the bed for adjusting purposes, power 
transverse motions, as well as the usual hand mo- 
tions, are provided. 

Another lathe, 30 in. centres and 40 ft. long, 
is for turning large propeller shafting. It has 
two duplex carriages and four compound slide 
rests ; the carriages have independent actions simi- 
lar to the lathe previously referred to, and similar 
quick-power traverse motions, while, in addition, 
each carriage is fitted with taper turning gear for 
turning the tail shafting for the reception of the 
conically bored propellers, taper connecting-rods, 
&c. Two more lathes of this type for similar but 
smaller work, have 21 in. centres and are 22 ft. long. 
There is a combined horizontal and vertical planing 
machine, also for marine work, and a size smaller 
than hitherto made, viz., to plane 9 ft. horizontally 





and 5 ft. vertically. It differs in design from the 





well-known machines made by the firm (which 
have horizontal beds framed together and attached 
to massive uprights with vertical moving slide), 
inasmuch as the fixed uprights are dispensed with, 
and an upright frame is traversed to and fro on a 
wide horizontal slide-bed for horizontal planing, 
whilst the tool slide works up and down the sliding 
frame for vertical planing. The change from 
horizontal to vertical planing, or vice versd, is 
very rapidly effected, the arrangements being such 
that it is impossible to put the two actions in gear 
at the same time. The machine is arranged to 
take cuts up to } in. wide at each stroke. 

The special machine tools for boiler work com- 
prise two patent 6-spindle multiple-drilling ma- 
chines for operating upon the water-tube boilers 
under construction for the numerous torpedo- 
boat destroyers in course of construction by private 
firms for Her Majesty’s Government; several 
multiple-spindle boring, facing, and tapping ma- 
chines for dealing with the Belleville type of 
water-tube boiler fittings such as are in progress 
for H.M. first-class cruisers Powerful and Terrible ; 
and a 6-spindle multiple-drilling machine for the 
boiler shells of another type of water-tube boiler, 
some of which are no less than 5 ft. in diameter 
and 25 ft. long. There is also machinery for dealing 
with Hotchkiss and Nordenfeldt rapid-firing guns 
and ammuniticn, consisting of boring, chambering, 
and rifling machines, shell-turning, boring, screw- 
ing machines, &c. 

It now remains to refer to the illustrations of the 
printing machines made by the firm of Thomas 
Gadd, which, as we before explained, has now been 
incorporated with Messrs. Hulse’s business. Our 
illustration, Fig. 66, on page 136, gives a general 
view of what is known as a three-colour fabric 
printing machine and steam engine, together with 
the arrangements for drying the cloth after it 
has passed through the machine and the pattern 
has been printed. The working of the machine, 
which is for printing on one side only of the 
cloth, is as follows: The pattern to be printed is 
engraved upon copper rollers in the manner de- 
scribed in dealing with Messrs. Hoyle’s works. 
These rollers are placed upon mandrils in bearings 
or ‘‘nips’”’ arranged in rotation and radial to the 
bowl or cylinder of the machine. The cloth is first 
batched upon an axle or centre, supported on pro- 
jecting arms or ‘‘ horns” placed at the back of the 
machine. This centre is controlled by a hand 
brake for regulating the tension on the cloth in 
passing through the machine. The metal cylinder 
or ‘‘ bowl” is wrapped with several folds of strong 
cloth, and these, together with a continuous and 
endless woollen blanket, form the printing pad 
upon which the engraved rollers acting upon the 
cloth press. The colours are distributed upon the 
engraved rollers by wood rollers revolving in 
copper boxes filled with colour, and in contact with 
the engraved rollers, the colour which adheres to 
the unengraved portion being removed by flat steel 
bars or ‘‘doctors.” .A second set of bars is pro- 
vided for removing the fluff or lint from the rollers; 
these are termed ‘‘linting doctors.” 

On leaving the machine the cloth travels past a 
series of pipes or chests heated with steam, by 
which the colours are set, and then passes over 
steam-heated revolving cylinders to complete the 
drying. The blanket which supports the cloth as 
a pad during the printing, is also passed over a 
separate set of drying surfaces, and being arranged 
in endless form passes into and out of the machine 
continuously whilst the cloth is folded and re- 
moved to the finishing department. 

Another illustration, Fig. 67, which we give 
on page 137, represents a class of printing ma- 
chine which has been comparatively recently 
introduced for a special class of work known as 
‘duplex ” or ‘‘ double-sided” printing, in which 
the same pattern may be produced on both sides of 
the cloth. This machine may perhaps be better 
understood by describing it as a combination ‘of 
two machines with their back rollers omitted. 
There are two printing cylinders or bowls revolv- 
ing in opposite directions, but at the same speed, 
each having its own set of printing rollers. As 
in the case of ordinary or single-sided printing 
machines, each cylinder or bow] has its own arrange- 
ment of continuous blanket. The cloth to be 
printed is led into the machine on the underside 
of the back bowl, passes upwards between it and 
its set of printing rollers, then taking a downward 
course, passes from the back bowl to the front one, 
and between it ard its set of printing rollers, 
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Thus both sides are presented to the two sets of 
similar rollers alternately. Though primarily a 
duplex machine, it is so arranged that the cloth 
may be presented on one side only to all 16 print- 
ing rollers, thus enabling any number of colours 
up to 16 to be printed on one side of the cloth. 
For this purpose, however, the 


two bowls) 


termed the ‘‘tail” or ‘‘crossbar,” the ‘‘ filling,” 
and the “border.” The border rollers run con- 
tinuously in contact with the cloth, except in pat- 
terns where the border stops short at the crossbar. 
The crossbar rollers print at predetermined in- 
tervals only, and directly they fall out of action 
the filling rollers come in contact with the cloth 








have to be made to revolve in the same direction; | and print until it is their turn to drop out. The 
the general arrangement of colour furnishing, | pressure required for a clear impression of certain 
cleansing, &c., is similar to that of the ordinary | designs is considerable, and as the action of lifting 
single-sided machines. The special feature of the| must be rapid to insure a well-defined “cutting” 
machine illustrated is that one bowl with its side line across the piece to form an accurate joint in 
frames and set of printing rollers is adjustable in| the patterns, it is essential that the machines be 
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parallel lines bodily towards, or away from, the; made exceedingly strong and rigid. This class of 
other bowl. This arrangement facilitates the| work has been on the markets for many years, but 
lapping of the bowls, and by allowing them to be| has mainly been preduced by hand labour, ma- 
brought very close together prevents the cloth | chinery, in its practical usefulness, being of com- 
from stretching as it passes from one bowl to the| paratively recent date. 
other, thereby securing an accurate register or| Since the adoption of machinery the develop- 
coincidence of pattern on the two sides. Another | ments have been rapid, and many arrangements of 
advantage accruing from this method of con-| mechanism more or less satisfactory have been em- 
struction is that the relative positions between the| ployed. The firm of Thomas Gadd have made a 
two sets of printing rollers and their respective departure from the ordinary methods of producing 
bowls remain undisturbed while adjusting the dis- | the required intermittent action, by the introduc- 
tance between the two bowls. tion of electricity as the principal factor in the 
Another class of printing now being developed is | automatic operations on the various rollers, and 
termed intermittent printing, so called on account| one of several machines in progress, it is hoped, 
of the intermittent action of the printing rollers} will be completed in time for the members of the 
during the printing of the class of goods known to | Institution of Mechanical Engineers to see, when 
the trade as shawls, dresses, saries, chowls, &c., | these works are visited next week. Itis a 10-colour 
chiefly made for the Indian and other Eastern machine, six of the nips being fitted with inter- 
markets. The patterns in this class of work are|mittent mechanism. One great advantage claimed 
usually divided into three different engraved parts, for the machine is that the changes in order to print 





various lengths (usually ranging from one or two 
yards up to 10 yards or so) of shawls, &c., may 
be effected in a few minutes, whereas hitherto such 
changes have taken hours and sometimes even days. 


THe Mancuester Gas Works. 

The gas works of the city of Manchester have 
been the property of the corporation since the year 
1844, and have been successfully administered by 
that body for the benefit of the ratepayers. 

At the present time there are comprised within 
the term gas works in Manchester, three works or 
manufacturing stations—the Gaythorn, the Roch- 
dale-road, and the Bradford-road stations. Of these 
the Gaythorn station is the oldest, but the smallest. 
Its manufacturing capacity is four million cubic feet 
of gas per diem. The Rochdale-road station has 
hitherto been the largest and principal city works, 
and is capable of manufacturing 8} million feet each 
day. The Bradford-road station is comparatively 
new. Its construction was commenced in the 
year 1877, but it was not utilised for gas-making 
until 1884, The site of these works embraces an area 
of 52 acres of land, and when completely utilised 
will afford space for the production of 20 million 
cubic feet of gas per diem. Thus, whilst the older 
city works have long since reached the limit of their 
capacity, the Bradford-road station is destined to 
exceed them in importance as it becomes further 
developed. At the present time this station is 
fully equipped for a daily make of eight million 
cubic feet of gas. 

As this station is the most recent in construc- 
tion, and, consequently, the most modern in design 
amongst the Manchester gas works, it has been 
selected as the subject of a visit on the part of the 
Institution of Mechanical Engineers during the 
Manchester meeting. We therefore propose con- 
fining our attention chiefly to it. The works 
contain, at the present time, two large retort- 
houses for the distillation of the coal and cannel 
from which the gas is produced. The two retort- 
houses are built side by side, with a coal store be- 
tween them, their ends abutting on to the railway 
sidings where the coal is received. It will be seen 
from the plan on page 138 that these sidings are 
in communication with a branch of the Lancashire 
and Yorkshire Railway, which bounds the works on 
one side. The retort-houses are 360 ft. long by 
70 ft. wide and 33 ft. high to the springing of the 
roof. Each contains a retort bench, comprising 28 
ovens, or ‘‘settings”’ of retorts, containing eight or 
nine retorts in each setting. The total number of 
retorts is 480. They are of arched section, 24 in. 
wide by 16in. high and 20 ft.long. They are what 
are known as “through” retorts. The retort 
ovens or settings are all heated by the regenerator 
system. There are three chimney stacks in each 
retort-house. Some of the furnaces are constructed 
on a plan designed by the late Sir William Siemens, 
but in the more recent settings a plan has been 
adopted which has been elaborated at Manchester 
with the assistance of the present gas engineer, 
Mr. G. E. Stevenson, M. Inst. C.E., and which is 
found to answer well. 

In the later of the two retort houses, which was 
fitted up two years ago under Mr. Stevenson’s super- 
intendence, the drawing and charging of the retorts 
is performed by machinery worked by compressed 
air, made by the West Gas Improvement Company, 
Limited, of Miles Platting. The machinery con- 
sists of a drawing machine actuating a rake for dis- 
charging the coke from the retorts, and a charging 
machine carrying a coal hopper, from which a scoop 
is loaded and introduced into the retorts by the 
action of a pneumatic piston very similar to a 
hydraulic ram. The scoop enters the retort twice 
for each charge, and, revolving on its axis alter- 
nately to right and left, deposits the coal in an 
even layer on the floor of the retort. Each scoop- 
ful consists of 2 cwt. of coal or cannel, the com- 
plete charge being 4 cwt. For working the 
‘*through ” retorts two sets of machines are neces- 
sary, one on either side of the retort bench. Each 
“through” retort receives two charges of 4 cwt. 
each, making a total weight of 8 cwt. charged into 
each retort. Five charges are introduced in 24 
hours. The operation of drawing and charging 
each retort occupies on the average about 1 minute. 
The machines are capable of drawing and charging 
20 ovens or settings, the retorts being divided into 
three sets, of which one set, numbering 60 retorts, 
is charged every hour and 40 minutes. As the 


‘*run” of the machines seldom occupies more than 





an hour, ample resting time is given for the 
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the Rochdale-road works, where the storage capa- 
city is deficient, and delivering it into the gasholders 
at Bradford-road. The gasholders at Bradford- 
road are at present four in number, each 153 ft. in 
diameter. They are telescopic, in three lifts, each 
lift being 33 ft. deep. These holders have a total 
storage capacity of 7,000,000 cubic feet. 

A gasholder of much larger dimensions is now 
being constructed, with the object of making good 
the deficiency at Rochdale-road, as well as pro- 
viding increased storage room at Bradford-road. 
This gasholder, which, together with its tank, has 
been designed by Mr. Stevenson, will be 250 ft. in 
diameter and have three lifts, each 50 ft. deep. It 
will contain the same quantity of gas as the four 
existing holders, viz., 7,000,000 cubic feet. Of this 
important gasholder we this week give views on one 
of our two-page engravings. As will be seen from 
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retorts by the simple device of placing the retorts 
at an angle instead of in the horizontal position, 
and running the coal in at the top end by gravita- 
tion, the coke sliding out at the lower end by the 
same force of gravity. At this so-called experi- 
mental station there is also a gasholder in opera- 
tion constructed without external guide framing, 
its vertical position being maintained by internal 
radial guides, on the principle introduced by 
Messrs. Gadd and Mason, of Manchester. The 
holder is made by Messrs. R. and J. Dempster, 
of Newton Heath. 

The total manufacturing capacity of the Man- 
chester Gas Works is now 21,000,000 cubic feet a 
day, and when the large gasholder referred to is 
completed, their storage capacity will be 25,000,000 
cubic feet. The maximum consumption of gas 
hitherto experienced in one day has been 22,000,000 
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Pian OF Bravrorp-Roap Station, MANcHESTER Gas Works, 


our illustrations, a departure is being made from 
the older style of construction in which cast-iron 
columns were used to support the holder, inas- 
much as the guide framing of the new holder 
will be of ee of comparatively light construc- 
tion. It will rise to a height of 150 ft. The 
tank is 254 ft. in diameter by 50 ft. 6 in. deep. It 
will contain a timber framing to support the un- 
trussed crown of the gasholder when not inflated. 
This framing will be carried on 196 pipe columns, 
30 ft. long by 10 in. in diameter, placed on brick 
pillars, and tied together by wrought-iron tie- 
rods. The construction of this tank involves some 
86,000 cubic yards of excavation, and will absorb 
6,000,000 bricks, the greater part of which are 
being made on the premises of the clay obtained 
from the excavation. The other features of the 
work are well shown in our illustrations. The ad- 
vantage of large gasholders from the point of view 
of economy in capital expenditure, is evident from 
the fact that whilst the four older gasholders cost, 
with their tanks, altogether 143,000/. odd, the con- 
tracts for the new tank and holder amount to 
65,0001. for an equal cubical storage capacity. 

The Corporation of Manchester also own a small 
gasworks in the township of Droylsden, capable 
of manufacturing 500,000 ft. of aday. These 
works are made use of for the trial of new systems 
and methods in carbonisation and purification, 
&c. Here may be seen at work the inclined re- 


torts, a system which is intended to obviate the 
labour of lifting and depositing the coal in the 





cubic feet. The area covered by the supply of gas 
from the Corporation Gas Works is nearly 30,000 
acres. There are 700 miles of main pipes, 80,000 
meters in use, and 15,000 public lamps lighted by 
this department. 


Tue MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE 
Locomotive Works, GorTON. 


The Manchester, Sheffield, and Lincolnshire 
Railway possesses at the present time more than 
ordinary interest, as the company has lately 
obtained powers to carry its line into London, and 
therefore a very large extension of its scheme of 
operation will shortly be made. This embraces not 
only the construction of permanent way, but the 
production of rolling stock. The new venture 
should certainly fill the shops we are about to 
describe to overflowing. At the present time this 
company owns 718 engines, 1105 carriages, and 
17,166 wagons and trucks. 

The works of the Manchester, Sheffield, and 
Lincolnshire Railway Company are situated at 
Gorton, a short distance out of Manchester, and are 
under the direction of Mr. Harry Pollitt, locomotive 
engineer to the company. They cover about 50 
acres, a large part of which area is occupied by the 
various foundries, smithies, and machine shops. 
We give on page 144 illustrations of four types of 
locomotives which are standard patterns for this 
company. The tabular statement on the opposite 
page gives the chief particulars of the designs. 

In going through the works, the boiler depart- 





ment is the first entered. It covers an area of about 
27,350 square feet, and is arranged in three bays. 
The chief feature to be noted in the boiler practice 
of this company is that the Belpaire firebox has 
been adopted, and Mr. Pollitt states that with this 
form he has obtained largely improved results. 
There are several fine tools in the boiler-shops. 
Amongst others may be mentioned a horizontal 
milling machine by Craven Brothers, specially 
adapted for milling rough bars at each end to the 
required contour at one setting. The bars are then 
taken to a multiple drilling and tapping machine, 
also by Craven Brothers. There are copper stay- 
chasing machines, in which the stays are also cut 
off from the bars to right length by means of a 
circularsaw. The roof stays are of steel, and are 
used both cast and forged ; experiments are now 
being made to test the relative values of the two 
forms. There isin the boiler-erecting shop a 15-ton 
overhead travelling crane worked by rope. 

The first machine shop, to which we pass next, is 
served by two overhead travellers of 15 tons and 
10 tons respectively. In this department the 
frames of locomotives are prepared, being drilled 
and slotted six at a time in accordance with the 
usual practice, by special machines made by Craven 
Brothers. The frame drilling machine has a long 
bed and three radial arms, the slotting being also 
done on a three radial arm machine. 

At the end of the shop is the metal department, 
where brasses are lined up. The template depart- 
ment is also here, and is a section of fast increas- 
ing importance. Beyond are the wheel lathes, 
slotting and planing machines, &c. It should be 
stated that all wheel centres for locomotives are 
now of cast steel. 

We now pass to the heavy tool shop, where the 
machining of crank axles and other operations of a 
heavy nature are carried on. Here are lathes, 
slotting machines, and other large machine tools. 
It may be stated that it is now the practice to hoop 
and bolt all crank webs, a steel hoop 2 in. by 
3 in. being shrunk on, Our illustration, Fig. 68, 





Fic, 68, 


on the present page, shows the form of crank web 
adopted in these works, the greatest cross-section 
being given where it is found by experience the 
crank usually gives way, namely, just in front of 
the crankpin. The largest of the wheel lathes 
will turn a wheel.9 ft. in diameter if required. 
There are the usual machine tools found in all large 
and well-appointed locomotive works, amongst 
other things an hydraulic wheel press for pressing 
wheels on or off axles. The shop is served by two 
25-ton travelling cranes, and this shop, like others 
in the works, is driven by its own wall engine, 
which is of the locomotive type, that is to say, the 
locomotive mechanism has been placed vertically 
against the wall, with overhead cranks, 

In the tyre shrinking shop there is a gas and air 
furnace for heating tyres. The shop is served bya 
5-ton jib crane, rope driven, having a single bottom 
rail, with guide rails at the top. 

The next machine shop to which we pass is 
arranged so that the heavier tools are on the ground, 
whilst there is a gallery running round in which 
the lighter machine tools are placed. Amongst 
the former is a combined cylinder boring machine 
with planing and slotting attachments. All inside 
cylinders are cast in pairs, and bored together in a 
double boring mill. Adjoining is a milling machine 
with a projecting bar arranged to work internally 
for milling out steam ports, the cutter being guided 
in its motion by a shaper plate which represents 
the ports ; this machine also surfaces valve faces. 
It is by Craven Brothers, and is the first of its 
kind made, having been constructed to designs got 
out in these works. There is a radial drill with 
Dixon’s drilling and tapping arrangement, by 
Kendal and Gent, of Manchester, the drill spindle 
and tapping spindle being carried on one saddle. 

Machining by means of milling cutters has been 
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extensively introduced into these works, a large 
number of these tools having been supplied, 
chiefly by Smith and Coventry. There is a 
large milling machine of the planer type having a 
horizontal spindle ; at the time of our visit a cutter 
21 in. long by 10in. in diameter was being used in 
this machine. To harden a cutter of this size 
must require considerable care. Beyond there 
are a number of small shaping machines at work, 
used for grooving brasses and other purposes. 
The system of using cutters of the milling type 
with loose teeth is also adopted to some extent. 
A vertical four-spindle boring machine is used for 
boring brasses and turning the inside of eccentric 
straps. Further on there is an emery grinding 
machine by Beyer, Peacock, and Co., which is used 
for case-hardened parts, such as expansion blocks, 
links, &c. In working the latter a radius bar is 
used which gives the right contour. This shop is 
served by a 10-ton overhead traveller. 

The testing department was in process of forma- 
tion, at the time of our visit; there was partly 
erected a 110-ton tensile testing machine, by 
Greenwood and Batley, of Leeds, while other test- 
ing apparatus was in process of erection. Here 
will be performed what may be described as 
laboratory work, including the testing of metals 
and materials, oil, &c., and here also will be 
made some of the more important cutters for 
forming milling tools. This department is on 
a level with the gallery which runs round the 
last-named shop, and in which, as stated, the 
lighter machine tools are placed. Amongst other 
things may be noticed a small drilling machine 
which is actuated by friction gear. By means of a 
hand lever the driven wheel can be put in contact 
with either a top or bottom friction disc, so as to 
give a right or left-handed rotation to the spindle, 
whilst a central position keeps the driven disc just 
clear of both the drivers, and thus brings the 
machine toa stop. In this way very quick rever- 
sion can be obtained, whilst an alteration in speed 
may be effected by placing the driven wheel nearer 
or further from the periphery of the driver. Screw- 
ing machines and other gear of this nature are also 
contained in the gallery, which connects with the 
floor below by hydraulic lift. 

We now pass to the locomotive erecting shops, 
which are naturally the largest departments in the 
works. They are fine, lofty, light buildings, and are 
heated by steam in every part. There are five bays, 
each 480 ft. long and 50 ft. wide, whilgt there is 
a broad platform at the end. In each bay are 
two 30-ton rope-driven overhead travelling cranes 
by Craven Brothers. There is a separate wall 
engine in each bay, which drives the cranes, and 
also actuates the machine toois required in erect- 
ing, such as portable drills, machines for facing 
cylinders, &c. 

The coppersmiths’ shop is also a good lofty de- 
partment. Here the piecing of old tubes is carried 
out, there being three furnaces specially arranged 
for brazing on a new piece to replace the worn-out 
partatthe end. Somenew machinery is in progress 
here for the hydraulic testing of tubes, by which 
considerable rapidity of operation will be obtained. 

In the spring shop there are the usual appliances, 
including the hydraulic test machines. The leaves 
of the springs are pressed straight, and if any per- 
manent set is thus caused, the part is rejected. 
The boiling department, where parts that have 
been used are cleaned, is a humble, though not 
unimportant, section of the works. The joiners’ 
shops, where lagging and other woodwork is done, 
the paint shops for locomotives, and other sub- 
sidiary departments follow. 

In the yard is placed a plant which is worth a few 
words. It is known as the brass-ash washer, and 
has been supplied by Fletcher, of Ashton-under- 
Lyne. Here all refuse suspected to contain a resi- 
duum of brass or copper, such as sweepings of floors, 
clinker of brass furnaces, old pots, &., is treated. 
The process consists of grinding such material under 
edge runners, the product being carried to a washer 
which consists of a conical pan and a revolving jet. 
The material is placed inside the hollow cone, and 
the brass is carried down the centre by its greater 
specific gravity, and is collected in a suitable 
receptacle, whilst the earthy matter passes off with 
the water. We hear very favourable accounts of 
the success of this apparatus. 

The running sheds are of modern type, with 
20 roads, each capable of accommodating six large 
engines and tenders; the space covered is 83,700 
square feet. Beyond them we come to the foundry, 











which contains three cupolas, and is served by four 
jib cranes, The chair-casting department stands 
by itself, and here all parts are produced by plate 
moulding, as may be imagined when it is stated 
that the permanent way department sends in orders 
for a quarter of a million chairs at atime. In the 
permanent-way shops are made points, crossings, 
water columns, and other parts required. 


PaRTICULARS OF STANDARD Locomotives; Man- 
CHESTER, SHEFFIELD, AND LINCOLNSHIRE Raliway, 
(Szz Pacer 144.) 








Express Locomotive : ft. in. 
Diameter of cylinders 1 6 
Stroke a 7 294 
Diameter of bogie wheels ... 3 6 

ss coupl ee ws in oe 
Distance between centres of bogie 

wheels ata eee ai oe Ae 5 9 
Distance from centre of bogie trailing 

wheels to centre of driving axle ee oe 
Distance between centres of coupled 

wheels eas aes he ae 8 7 

Total wheel base : ee 

Boiler pressure . 160 1b. per sq. in. 
tons cwb. 

Weight loaded: On bogie a 13 19 

», driving wheels 16 10 

» trailing ,, 511 

Total ... 46 0 

Tender: ft. in. 
Diameter of wheels 39 
Wheel base ... aes ace 
Capacity of tank ... .. 3000 gals. 
Total weight loaded 35 tons 

Goods Locomotive : ft. in. 
Diameter of cylinders a ae a 1 6 
Stroke... esa oe ae aa ae 2 2 
Diameter of coupled wheels Seal ake = ee 
Distance between centres of leading 

and driving whee! add phe rae 711 

Distance between centres of driving and 

trailing wheels a Ave ass 8 7 

Total wheel base 4 oe, ee 
Boiler pressure . 160 1b. per sq. in. 

tons cwt. 

Weight loaded: On leading wheels 14 14 

» driving ,, 15 8 

» trailing ,, 13 8 

Total 43 10 

Tender : Same as for express engine. 

Locomotive for Local Traffic : fb. in. 
Diameter of cylinders ‘as fe ad 1 6 
Stroke... ne ia as es ee 
Diameter of radial wheels si ‘a 3 6 

pe coupled ,, “da Pee 5 7 
Distance between centres of front radial 
wheels and driving wheels __... aaa, | One 
Distance between centres of coupled 
wheels sua az Tite des a 
Distance between centres of hind coupled 
wheels and hind radial wheels “aa 7°@ 
Total wheel base .. aaa ca ae ae 
Boiler pressure... ... 160 lb. per sq. in. 
Capacity of tanks ... aia .-- 1400 gal. 
tons cwt. 
Weight loaded : On leading wheels 12 6 
» Griving ,, «- ke ae 
», hind coupled wheels 16 8 
», hind radial wheels 12 8 
Total ... 59 0 

Goods Tank Locomotive : ft. in. 
Diameter of cylinders 1 
Stroke... aes is ” 2 2 
Diameter of coupled wheels oe 5 1 

a trailing (radial) wheels 3 6 
Distance between centres of leading and 
driving wheels... ... ae eR ei 
Distance between centres of driving and 
hind coupled wheels _.... i ad” (Gg 
Distance between centres of hind coupled 
and trailing wheels oad dag saa 6 0 
Total wheel base... aa <<, an © 
Boiler pressure ... 160 lb. per sq. in. 
Capacity of tanks 1400 gals. 
tons cwb, 
Weight loaded : On leading wheels 15 4 
», driving ,, 16 3% 
» hind coupled 
wheels aad 14 18 
»» trailing wheels 13 13 
Total 59 187 


The forge is the next department visited, but, 
as in most modern locomotive works, this once 
important department is now fast becoming ob- 
solete, in consequence of steel having so largely 
taken the place of wrought iron. At the present 
time two steam hammers are sufficient to perform 
all the operations required in these large works. 

The smithy is an extremely fine building, in 
fact it is the old running shed, which was of 
the circular type, having a central turntable. 
Now the smiths’ fires are ranged round the wall, 
whilst in the central space are the usual appliances, 





Near the running shed—which, it should be 
stated, only serves the Manchester district—is 
drawn up in a special siding the break-down train. 
It consists, firstly, of alocomotive, always kept under 
steam ; secondly, alocomotive jib crane mountedona 
wagon, and which will lift 20 tons at 15 ft. radius or 
15 tons at 20 ft. radius, the height of lift being 
18 ft.; it is also fitted with self-propelling gear, 
and is kept always under steam ready for instant 
use. There is a bolster truck over which the jib 
rests when travelling, and this can be used for 
ye material, &c. The tool van consists of a 

ouble bogie carriage, fitted with all appliances 
that are likely to be required for clearing line. In 
the first compartment of the tool van are timber 
saws, and stores, including provisions for the men, 
such as coffee, sugar, tinned foods, &c. ; in the next 
compartment, which is the chief, there isa stove for 
cooking, and here are stored six 40-ton hydraulic 
jacks, two of them being traversing and two 
swivelling so as to get a side thrust. The com- 
partment is fitted with a crane arm for lifting these 
jacks out; there are also four 20-ton hydraulic 
Jacks, three of which are traversing ; and 14 12-ton 
jacks. The side lockers are filled with levers, 
wrenches, and general tools. The ambulance 
occupies the next compartment, and here are a 
medicine chest, stretchers, and medical appliances 
generally. In the next wagon there are a number 
of ramps, chains, and shackles, and here also are 

laced the Wells lights. Another wagon is simply 
oaded with packing material, such as pieces of 
timber, wedges, &c. 

The engine balancing tables by which the load 
on each wheel can be ascertained are placed in 
the yard. 

The carriage and wagon shops are also situated 
at Gorton, and are under the superintendence of 
Mr. Thomas Parker. 


Tur GresLEY Iron Works. 


The Gresley Iron Works, situated in Ordsal-lane, 
Salford, and which are the property of Messrs. 
Smith and Coventry, Limited, are chiefly devoted 
to the manufacture of engineers’ machine tools. 
The firm was founded in the year 1859, and em- 
ployed at first about a dozen workmen. In 1861 
new works were built, and these have been enlarged 
from time to time. A further extension, as will be 
explained later, is now being carried out. Several 
improvements in machine tools have emanated from 
this firm, their earliest venture in this direction 
being a chasing lathe. The firm has also become 
identified with the construction of the hollow spindle 
lathe and with the capstan rest. The system of 
using tool-holders in place of solid forged cutters 
has also been a principle strongly advocated by the 
firm. 

Messrs. Smith and Coventry state that ‘‘ till 1876 
milling, i.e., cutting metals by means of serrated 
revolving cutters, was practically unknown as a 
system in engineering workshops. It is true that 
milling cutters were used for producing some very 
small articles, and for purposes where they are indis- 
pensable, e.g., taper grooving, but owing to the 
difficulty of keeping the cutters sharp, milling as a 
system could not be said to have existed.” Whether 
or not one may be inclined to fully indorse this 
statement, there is no doubt that Messrs. Smith 
and Coventry were early in the field in introducing 
milling machines, and have played a large part in 
developing the practice of milling. It was also in 
1876 that Messrs. Smith and Coventry commenced 
the manufacture of twist drills. Another feature 
upon which they lay stress is the use of flat surfaces 
between the bed and the table of planing machines, 
and they also adopt a second slow-acting speed to be 
used for extra heavy cutting or dealing with hard 
metals. Improvements have been made by them 
in the tool-boxes, by which the feed is given and 
the tool is raised from the work, during the return 
stroke. They have made a special feature of slot- 
drilling machines, in which two drills are used 
horizontally, whilst automatic motions have been 
applied to prevent the drills coming in contact with 
one another. Messrs. Smith and Coventry have 
also taken up the sole manufacture of the following 
patent tools, viz., Cooper’s brass finisher’s lathe, 
Hamilton’s bevel-wheel cutting machine, Knowles’ 
key seater, Pearn’s tapper, Allen’s tool-holder, and 
Thorne’s portable drilling machine. 

The works consist of a large building of several 
floors. The chief erecting shop is on the ground 
floor, and is served by overhead cranes. Some of 





the heavier tools are placed here, although there 
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are not any of excessively large size, as the pro- 
duction of the firm is rather medium-sized and 
lighter machine tools. There is a planing machine 
which will admit 5-ft. square between uprights, 
and take a cut 30 ft. long. There is also a good- 
sized treble-geared lathe, besides other machine 
tools, 

Although we have said that Messrs. Smith and 
Coventry construct chiefly light or medium-sized 
machine tools, they had in hand at the time of 
our visit some good-sized boring and turning | 
machines. There were also some heavy milling | 
machines of the planing machine type, which will 
take broad cuts, and a wheel-cutting machine for 
dealing with spur or bevel wheels up to 5 ft. in dia- | 
meter. There was a horizontal cylinder boring mill 
for Corliss engine work, for boring cylinders up to 
8 ft. in diameter. At work on this machine was a 
Thorne’s portable drill ; it was being driven from a 
shaft 18 ft. from the work, the driving rope being | 
led off at an angle of 40 deg. from the shaft. | 
Another noticeable machine in progress was a| 
planing machine with flat slides for the bed, and | 
capable of planing objects 5 ft. square by 16 ft. 6 in. | 
long. There were some vertical and radial drills, 
with balanced spindles and rack feed, and with an 
automatic stop brought into play when a hole of 
required depth had been drilled. The general shop 
tools are of the usual description, and all tools used 
in the works are of the firm’s own production. 

Beneath this department is the planing and 
boring shop, whichis in the basement. Here are 
planing machines of various sizes, all fitted with 
the automatic lifting motion to the tool for return 
stroke which this firm applies to their planing ma- 
chines. The device consists of a cam motion acting 
on a horizontal shaft in the cross-slide, The largest 
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of these planing machines will take 4 ft. square 
under the cross-slide and plane to a length of 12 ft. 
The shop is served by a centre-rail jib crane. 

In the south gallery the lighter machine tools are 
at work, and here also some erecting is carried on. 
There are 6 in. and 8 in. Cooper’s brass-finishing 
lathes, such as are sold by the firm. It is the 
custom to plane several of the smaller lathe beds at 
once on the big planer. Thereis a 3 ft. 6in. radial 
drill of the firm’s own design, with reversing clutch 
and balanced spindle. The spindle is fed in by rack 
and pinion, with quick hand feed to bring it down 
to the work, when the power feed is put on. This is 
a new design of drilling machine, which we illus- 
trate by Fig. 69, on the opposite page. There are 
some neatly-designed combination capstan, chasing, 
and duplex slide lathes, with two tools on one 


saddle. Here also a Knowles key seater is at 
work. In this gallery were several screwing ma- 


chines, hollow-spindle capstan lathes, and other 
machine tools in progress. 

The milling machines of Messrs. Smith and 
Coventry have always been a special feature, and 
in the milling department various types of these 
tools may be seen at work. There is also a slot- 
drilling machine, which has a specially ground 
twist drill. There is a special machine tool here, 
known as the Bilgram gear cutter. It is of the 
shaping machine type; the teeth to be cut are 
evolved on the involute system, by means of 
pitch cones arranged according to the ratio of the 
gears to be produced, no formers being used. It 
will be seen that the remarkable accuracy of this 
machine results in very smoothly running gear. 
Another instance of smooth running gear was sup- 
plied by the cutting of a 5-ft. cast-iron wormwheel 
to be used for moulding. In this type of machi- 
nery, as is well known, very accurate work is re- 
quired, it being necessary that the pitch should be 
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uniform throughout, so that there will be no back- 
lash. In this case the method has been adopted of 
forming the wheel in two halves, the division being 
in a plane at right angles to the axis of the wheel. 
In this way adjustment may be made by the process 
known as hobbing. This is one of four wheels that 
have been cut for the same firm, the one being 
taken first as a trial, and, having been found to work 
satisfactorily, three others were ordered. In this 
department are several special lathes for turning 
and boring twist-drill taper sockets. In the north 
gallery there are a number of other machine tools. 

The store departments in these works are very 
well regulated. In one room all finished parts are 
kept, and the erectors draw from this department. 
Naturally in a system such as this all parts must be in- 
terchangeable for any machine tool. This store is for 
the small parts, but in the basement below there are 
stores for larger articles, such as headstocks, saddles, 
slide rests, &c. In another store, steel of different 
sections and qualities is kept, whilst the castings 
are stocked in another room. 

In the smithy there are the usual appliances, con- 
sisting of two steam hammers, cold and hot saws, 
&c. The centering is also done in this shop, there 
being a centering lathe for the purpose. 

Messrs. Smith and Coventry have recently ex- 
tended their works by the addition of a new building. 
The arrangements are not yet complete, but it will 
be fitted as a machine shop below, whilst above will 
be an erecting shop. At the present time a large 
number of finished tools are placed here, about 70 
in all, of standard articles of manufacture, it 
being the principle upon which the firm works to 
keep a stock of their standard machine tools. 
Above is the pattern-shop, where is the usual 
wood-working machinery. There is a gauge depart- 
ment, where workshop and standard gauges are 
made ; the former being finished to the five- 




















thousandth part of an inch, whilst the latter have 
an accuracy of a twenty-five thousandth part of 
aninch. Above, again, are pattern stores ; an ele- 
vator connects all the floors of this department. 

Our illustration, Fig. 70, on the opposite page, 
shows a horizontal milling machine made by 
Messrs. Smith and Coventry, and especially adapted 
for milling the surfaces of connecting-rods or for 
forming the [-section in coupling rods and 
similar articles. It is constructed in a manner 
sufficiently rigid as to be capable of finishing this 
class of work with one cut, the finish being such 
that no draw-filing is necessary. The table, which 
is driven by a screw, has a variable self-acting 
traverse in one direction, and can be run back 
quickly by hand. It is also fitted with an adjust- 
ablestop, so that the length of traverse may be varied 
at will. The cross-slide is massive and rigid, and 
is raised and lowered on strong uprights by means 
of screws of large diameter actuated from the end 
of the cross-slide through worms and wormwheels. 
It is also counterbalanced, and can therefore be 
moved up or down with equal ease. The saddle, 
which carries the cutter spindle, is traversed along 
the cross-slide by screw, giving, with the vertical 
adjustment, complete control over the position of 
the cutter. A portion of its surface is planed to 
receive brackets, which steady the cutter mandril. 
The spindle is of hardened steel, conical in the 
front bearing, with an arrangement for taking up 
wear. It is driven through gearing so arranged 
that the position of the cutter does not interfere 
with the tension of the belt. Two sizes of this ma- 
chine are made by this firm, one to mill 2 ft. wide 
by 5 ft. long and 18 in. deep, and the other to mill 
3 ft. wide by 10 ft. long and 20 in. deep. 

Our illustration, Fig. 71, annexed, represents 
a5-ft. boring and turning mill. These machines are 
made at the Gresley Works from 5 ft. to 18 ft. 
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They are a type of machine which appears to be 
taking the place of large faceplate and chucking 
lathes. The advantages claimed for it over lathes 
with horizontal spindle and vertical faceplate, are 
that work can be chucked for all operations, and 
the crane is only brought into use to lift the work 
on and off the table. Heavier cuts can be taken, 
the table being supported on a broad flat annular 
bearing at its periphery, as well as on a vertical 
spindle, and being, therefore, extremely solid. No 
balancing is required for work of irregular form ; 
also a number of similar pieces of work can be 
easily disposed round the table, and simultaneously 
turned. The table is driven by spur gearing. It 
is attached to a vertical spindle, which is carried 
in the bed and receives all lateral thrust. 

All the sizes of mills, with the exception of the 
5-ft. machine, are provided with an arrangement for 
raising the table off its outer bearing when it is re- 
quired to run it at an accelerated speed. The cross- 
slide is raised and lowered, by power, on two up- 
rights which are bolted to the bed of the machine. 
It carries two saddles or boring heads, which are 
in every way independent of one another. Each 
head has self-acting and hand traverse along the 
cross-slide in either direction for surfacing. The 
rams, which carry the tools, have also independent 
self-acting and hand traverses for turning and 
boring ; they can also be set at any angle for taper 
work, crowning pulleys, &c. 


Frernuitt Hat Works. 


These works, which are included in those to 

be visited during one of the excursions of the 
Institution of Mechanical Engineers, on Thursday, 
August 2, are the property of Messrs. Adam Ash- 
worth and Sons, and are situated at Bury. The 
manufacture of felt hats is interesting in connec- 
tion with the present meeting of the Institution, as 
illustrating another branch of the production of 
material from filaments. In cotton and worsted 
weaving we have one species of industry in which 
the threads are formed into a material by inter- 
weaving only. In woollen goods there is a combi- 
nation of weaving and interlocking of the filaments, 
whilst in the felt used in making hats, cohesion is 
obtained by the interlocking process alone, there 
being no weaving whatever. It would be impos- 
sible to felt cotton, silk, or flax, but hair lends 
itself to the process, it being composed of a number 
of short lengths, and as at each joint a projection 
is formed, the whole can be matted into a firm 
substance by the interlocking of the projecting 
joints. 
‘ It should be stated that Messrs. Adam Ashworth 
and Sons make only ‘‘ wool” hats, ‘‘ wool” being 
the term used as distinguished from hair in this 
instance, hair being technically known in the trade 
as ‘‘fur.” The wool, as received, is washed and 
combed so as to separate the long from the short 
fibre ; the combing machine used is the invention 
of Sir Isaac Holden, M.P. The long staple is 
separated from the short, the latter being of the 
greater value for felting, whilst the former is euit- 
able for weaving purposes, and is, therefore, not 
used in hat-making. 

Naturally the wool has to go through several 
cleansing processes, but whereas in cotton spinning 
the cleansing is all done in the dry, with wool 
water may be freely used. One of the difficulties 
in cleaning wool is to get vid of the tar with which 
sheep farmers so plentifully bedaub the animals 
for the purpose of distinguishing them, or for 
medicinal objects. All other dirt can be got out 
by washing, but the tar is almost immovable, and 
parts contaminated by it have to be picked out. 

The short wool is carded in an ordinary carding 
engine, which takes out the neps and lays the 
fibres parallel. The wool comes out of the carding 
engine in a web and is wound round a wooden 
block, which is in shape two cones placed base to 
base; the web of wool is wound across and 
across so as to get the fibre in all directions, 
in order that it may felt evenly. When the 
wooden block is clothed to a suflicient thick- 
ness, the covering is cut round the circumference 
where the two cones meet, that is to say, in its 
broadest part, and two hollow cones of wool are 
thus obtained. These are what are known as the 
body, and may be described as the hat in embryo. 

The bodies are taken to a hardening machine, 
which consists of two “lids” or flat pieces of 
wood, which are given a short reciprocating 
motion, thus clapping them together. The body 
has s piece of canvas or other material placed 





inside it, to prevent the two sides felting together, 
and is then put between the two lids; it is beaten 
between them, and the felting of the hair proceeds. 
The continuation of the felting process is carried 
on by means of a bumping or milling machine, 
which consists of a large square tank ; a number of 
the hat bodies, say 30 dozen, are put into the tank, 
and are pounded together by means of large wooden 
mallets actuated by mechanism, water being added 
to aid the felting. The hammering that the bodies 
thus get felts them up still closer, and they become 
smaller and harder during the process. 

Twisting or planking is the next step in the 
manufacture. It consists of rolling about six hats 
together in a machine of four rollers, the felt 
being kept hot and wet, and sometimes a little 
acid being added. This is the last felting process, 
the loose fleecy wool having been interlocked into 
a close felt. For hard hats the stiffening or proof- 
ing is carried out by means of a mixture of shellac 
dissolved in spirit, the hats being dipped in and 
absorbing some of the solution, after which they 
are dried, so as to leave the shellac in the body. 
The next process is dyeing and blocking roughly 
to shape ; after this the hats are pressed to a more 
correct form, and are then sand-papered to take 
the rough surface off. It only remains to line and 
trim the hats, and they are ready for sending out. 

This firm employs 350 hands at their Bury 
works, but they have other works at Nuneaton. 
The capacity for production is 2500 to 3000 dozen 
hats per week. 





INDUSTRIAL NOTES. 

THE coal dispute has not only terminated in so far 
as the Federation and the Associated Coalowners are 
concerned, but it is practically settled for a long period 
tocome. The agreement extends over two years, and 
even at the end of that period it is left in the hands of 
the Conciliation Board to decide as to the future. The 
agreement covers a longer period than was ever before 
arranged as to wages by the representatives of em- 
ee and employed ; and this is done in spite of the 

act that a strong prejudice exists against fixing the 
future rates of wages for any considerable time, and 
against any enforcement by law of such rates as may be 
agreed upon. It is, indeed, a bold experiment, the 
operations of which will be watched with interest by 
all who desire to see labour and capital in peaceful 
relations with each other. The agreement provides 
for a reduction of 10 per cent. on present rates, that 
is to say, an abatement of 10 per cent. below the rate 
ruling in 1888. This reduction will take effect from the 
Ist day of August of this year, and is to continue 
in force until the end of 1895. From January 1, 
1896, to August 1 of the same year, the Conciliation 
Board will regulate the rates, but upon the principle 
that the rates to be paid shall not fall below 30 per 
cent. above the zero line of 1888, nor rise above the 
point of 45 per cent, above that line. Practically the 
effect of the reduction is said to be 7 per cent. on pre- 
sent wages, which reduction will operate untilJanuaryl, 
1896, but the men are guaranteed against any further 
reduction. For the following seven months they will 
also be protected against reduction ; but, if trade per- 
mits, they may be accorded a rise of 4 per cent. above the 
rate now existing, or equal to 11 percent. above the on- 
coming rate. The men are thus insured a minimum wage 
for two full years from the present time, with a pos- 
sible advance for the last seven months of the term. 
But while the men have thus secured a minimum, they 
have bound themselves to a maximum, though that 
maximum is limited to the same period of seven 
months. The peaceful and perfectly honourable ar- 
rangement thus made will have an important bearing 
upon all other industries, most of which depend upon 
fuel, directly or indirectly, for their operations. The 
success of this experiment may embolden other trades 
to negotiate similar terms ; and if such negotiations 
— carried on without friction, they will be very 
useful, 





The report of the Boilermakers and Iron Ship 
Builders for the current month is not encouraging. 
It says: ‘‘Our returns are anything but bright. At 
the commencement of the year the prospects of a 
good summer’s work brought cheer and hope to 
the homes and hearts of thousands of our members, 
who had suffered want and privation through being 
so long idle. This happy state of things was only of 
short duration, as the ironfounders, pattern-makers, 
and joiners came out for an advance in wages, The 
two first classes have been out four months, with the 
result that trade in all the shipyards and engineering 
establishments on the north-east coast is ee 
paralysed. Some yards are closed altogether, and others 
are discharging most of their hands. We have thus tens 
of thousands of men thrown idle who have no voice in 
the dispute, through a difference in opinion between the 





employers and the men named as to whether the 
employers could give an advance in wages or not. 
Around this point the war wages, and every one 
suffers,” The report goes on to say that ; or 
responsibility rests with one of the parties, and it 
urges a settlement at once. After pointing out ‘‘ what 
a curse these disputes are,” and that ‘‘ the workmen 
always suffer more than the employers,” it contends 
for ‘‘some better method of adjusting those differ- 
ences.” As if to point the way, the report gives the 
terms of agreement made between the society and the 
employers on the Tyne, the Tees, and the Wear. The 
votes ratifying the agreement were—in favour, 15,950 ; 
against, 11,840; majority only 4110. But the report 
states that some of the returns were not honestly 
given, for in six branches there were put down 349 more 
votes than recorded, or entitled to be recorded. In 
any case the majority was sufficient, and the men who 
voted against the agreement should thank their happy 
stars that they were in a minority. The total number 
on the funds was 6553, as against 6598 last month, 
showing a decrease of those out of work generally, 
though a slight increase on donation. The men are 
reminded that the agreement above referred to will 
not only secure the blessings of peace, but all other 
conditions of fair dealing. The report is valuable for 
its outspokenness, and for its insistance upon ‘‘ up- 
right and downright honesty.” 





The condition of the engineering trades in Lanca- 
shire is, if anything, a shade better. The prospects of 
peace in the coal trade have, no doubt, helped to im- 
prove the outlook to some extent. Nevertheless new 
orders are not coming forward with alacrity, or of 
any considerable weight. Indeed, it is still only in 
exceptional cases that the establishments are more 
than moderately employed. The most noticeable 
change for the better is that locomotive builders, who 
for a long time past have been exceedingly slack, are 
rather better off for work, The machine tool makers, 
especially those engaged on specialities, are fairly busy. 
Stationary engine builders are generally only mode- 
rately engaged. Boilermakers are, however, getting 
rather short of orders. Generally the engineering indus- 
tries are but quiet, although the term ‘‘ bad,” in relation 
to the chief establishments, can scarcely be used. There 
are no serious labour disputes to cloud the outlook, 
and we may hope that a little more activity will cha- 
racterise the remajning months of the year, unless a 
change for the worse takes place, which is not thought 
probable. The iron trade is still very quiet, the 
business doing being of that hand-to-mouth kind of 
trade which has been so long the order of the day. It 
is expected that fuel will be easier in price, which will 
help the iron trade. The finished iron trade con- 
tinues quiet, with only a limited weight of business 
coming forward, but the quoted prices remain as 
before. In the steel trade, also, only a limited amount 
of business is being done, but prices remain tolerably 
firm. On the whole, the state of these industries is 
less discouraging than it was a while ago. 


The dispute on the north-east coast has taken a 
change for the better, the ironmoulders having inti- 
mated to the employers, through the Mayor of New- 
castle, that they waive their demand for an advance 
in wages, and will return to work on the old terms, on 
the understanding that a conciliation board is formed. 
They expressed their willingness to resume work at 
once, and presented themselves for employment on 
Monday morning last. This action on the part of the 
men is due to the pressure of circumstances, and to 
the influence of some of the unions affected, some 
of whom were much averse to the longer continuance 
of the strike, which lasted about 17 weeks. 





The state of the iron and steel industries in the 
Wolverhampton district seems to have taken a turn 
for the better. Both consumers and merchants, 
who appear to have been holding back their orders, 
seem anxious to place them, not at lessened prices, as 
they had hoped, but at the current prices. The iron- 
masters, however, are not quite so anxious to accept 
orders for forward delivery at recent rates. Stocks are 
low, and the demand is more brisk, so that more is asked 
in many quarters for the orders offered to be booked. 
This is particularly the case with pig iron. The best 
brands com gone up considerably in some instances. 
Forge qualities, however, do not share in the advance. 
In the finished branches there is more activity, and 
makers are loth to accept orders on the old rates. 
Manufacturers have enough orders on hand to keep 
them going for several weeks, especially for bars, 
hoops, and sheets, together with a moderate quantity 
of angles and channels. Steelmakers also appear to 
be well booked for sheets and plates. On the whole, 
trade does not look so gloomy, the prospects being 
brighter than for some time past. There are no 
labour disputes of any consequence to mar the outlook, 
so that we may hope that the remaining portion of 
the year will be busier. 





In the Birmingham district things are slow and 
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quiet generally, especially in the iron and steel trades, 
business being done at the old rates. There has been, 
however, a brisker demand for some kinds of material, 
especially black sheets for working-up purposes. The 
local staple industries are quietly and moderately 
pr Aes but there is no rush of work in any depart- 
ment. The engineering branches are, if anything, a 
little better employed, but there is no pressure of 
work, In the outlying districts things are quiet and 
slow. There are no labour disputes of any consequence 
to disturb the outlook for the future. 


The Boilermakers’ Society report the boiler and 
bridge shops throughout Staffordshire to be fairly off 
for work, and most of the men fully employed. 
The steady progress of the union is shown by one of 
the shops, which had refused for years to recognise the 
union, being made a society shop, the members being 
guaranteed the society rates, and the riveters a mini- 
mum wage of 30s. per week. The cordial relations 
existing between this union and the employers are an 
object lesson worthy of attention, both by employers 
and employed, in all industries. 


The subject of Admiralty contracts, which has been 
commented upon in the columns of ENGINEERING, is 
just now causing some stir in the East End of London, 
by reason of the fact that the Thames Iron Works and 
Shipbuilding Company have not been able to secure 
any of the recent contracts. Into the merits of the 
case we cannot go in these notes, but there is one 
aspect of the case which deserves a passing notice. 
The clause in the new Admiralty contracts, 7c rates of 
wages, is as follows: ‘‘The wages paid in the execu- 
tion of the whole of the work supplied shall be those 
generally accepted as current in each trade for com- 
petent workmen in the district where the work is 
carried out.” That clause has satisfied the leaders of 
trade unions generally, though not entirely. But 
they have never complained of that part of it which 
localises, so to speak, the rates of wages. That is to 
say, they have not demanded a uniform rate for all 
districts, from the Thames to the Clyde, or from Hull 
to Belfast. Nevertheless, the differences are so great 
that in the aggregate they will explain how it is that 
the great London firm mentioned has not been able to 
secure any portion of the work given out by the Admi- 
ralty. The rates paid at Belfast are the lowest, and con- 
sequently these are excluded from the following com- 
parison. Apart from these, the following differences 
are found between London, the highest wages paid, and 
the lowest paid for the same class of labour. Platers 
and boilermakers—London, 11.25; the Clyde, 7.72 and 
7.61. Engineers and fitters—London, 9.5; the Clyde, 
7.0 to 6.5. Smiths—London, 10.0; the Clyde, 7.25. 
Riveters—London, 9.0; the Clyde, 6.75. Labourers 
—London, 6.0; the Clyde, 4.75. A number of other 
classes of workers are in proportion, but in one or two 
cases, the drillers, the chippers, and sawyers, the 
difference is greater. In one instance the Tyne is 
lower than the Clyde. 





Among the measures preserved from massacre by 
the Government was the Mines Eight-Hours Bill. 
Though thus preserved, it is not a Government measure, 
but it is one which the House indorsed on the second 
reading by a large majority, and which the Government 
had promised to aid, to some extent, by giving time 
for its discussion. Though not a Ministerial measure, 
members of the Government are pledged up to their 
eyes to support it, and, therefore, though there may 
be one or two defections, it will have the support of 
a large proportion of the Government’s supporters. On 
the other hand, many on their own side of the House 
oppose it most strongly, while on the opposite side of 
the House many support it. But whilst there is this 
apparent consensus of opinion in its favour—a con- 
sensus able to carry the measure, if applied to 
the details, as well as to the principle—there are 
great difficulties in the way of its passing. Amend- 
ments are down upon the paper to the number of 33 
already, some of them aiming at the entire reconstruc- 
tion of the Bill. About a dozen members have put 
down amendments, and several othersthreaten hostility 
to the Bill. On the Government side of the House 
amendments are down by only two members, but those 
two cover the whole Bill, so that, politically speaking, 
it is no —_ measure. How the Bill will fare no one 
can confidently predict, but the supposition is that it 
will be wrecked over the permissive or contracting-out 
clause which is to be proposed, and which, it is thought, 
will be carried. The grounds of opposition to the Bill 
have narrowed down somewhat, for the fight, suppos- 
ing the local option clause to be defeated, is rather as 
to whether the time shall be reckoned from bank to 
bank, or from the bottom of the shaft. The schedule to 
be proposed puts the workers into five classes, the 
hours of the workers to range from 8 hours in class A 
to 10 hours in class E. The schedule is worked out 
on the principle of the time taken by the miner to 
reach his work from the moment of starting to it from 
the pitbank. Many practical miners say that there are 
great difficulties in the way of so measuring the exact 





time ; on the other hand, a very large proportion of the 
men seem to be in favour of statutory regulation. It 
is always unsafe to predict; but, perhaps, both sides 
exaggerate, one party the advantages, the other party 
the evils, of the proposed legislation. 





The labour war in America has not ended with the 
collapse of the Railway Union strike. The most that 
can be said is that it has subsided. The chief leaders 
are in gaol, even the amount of bail was not paid for 
their liberation pending the trial ; but the contest goes 
on in certain districts, and further conflicts have 
occurred, while others are threatened. The sad fact 
in connection with labour disputes in America is the 
lawlessness which they develop, and the serious out- 
rages which have taken place. The spread of educa- 
tion, the proud boast of freedom, the extensive tracts 
of still uncultivated land, and the ‘‘ protection afforded 
to industry ” by high tariffs, have not prevented an 
outburst of fury and a — of revenge which are 
disgraceful to the age in which we live, and especially 
to the civilisation which has accompanied the growth 
of American institutions. The fear is that the near 
future is fraught with more danger than any that has 
now passed, and that capital and labour will some day 
be in a fierce conflict all over the United States. Some 
writers and speakers seem rather to gloat over this 
prospect ; but to labour it will be a sad blow, sad in 
proportion to the extent, wilfulness, and persistency of 
the movement. Quiet organisation, lawful associa- 
tion, legal means, and a noble self-reliance and self- 
restraint will do much for the workers; if these be 
abandoned there will confusion and suffering. 

There are two great subjects in America which will 
have to be settled bef6re industrial peace and com- 
mercial prosperity can be permanently secured ; one is 
the tariff question, the other is the currency. Com- 
plications have arisen over these two matters which no 
amount of labour agitation and disputes can settle. 
They are subjects which can only be dealt with by 
legislation. Any hasty move may only endanger the 
final result. Both together, or taken singly, are far- 
reaching factors in commercial and industrial life, so 
far-reaching that it is safer to halt over-long than take 
one false step. The United States must be the judge 
as to which step is the best. But the consequences, 
whatever the result, will affect the whole of the 
civilised world. Labour wars cannot settle those 
points ; they may aggravate the evils, and add to the 
misery which may ensue by postponement; but the 
matters can only be settled by quiet forethought and 
patience. 





Preparations are already going on apace for the 
approaching Trades Union Congress at Norwich, but 
not altogether smoothly. The last standing order, as 
to contributions towards the work of the Parliamentary 
Committee, is thought to be prohibitive in many cases, 
and especially so as regards trades councils. In several 
of the earlier congresses the delegates of the trades 
councils formed a considerable proportion of the total, 
but latterly the direct system of representation, 
through the bond-fide trade union, has preponderated. 
Stil, at the recent congresses the aggregate represen- 
tation has been unduly exaggerated by the numbers 
represented by trades councils and “‘ labour unions.” 
If this element is cut off, there will be an enormous 
reduction in the aggregate numbers represented, 
though nominally rather than actually, as in many 
cases such bodies duplicate the numbers. The most 
serious defection is that of the London Trades Council, 
but possibly their resolution will be rescinded, and the 
Council will pay for a lesser number, and send dele- 
gates in proportion. It is also rumoured that Mr. C. 
Fenwick, M. P., is to be opposed as the parliamentary 
secretary, solely—or nearly so—on the ground of his 
opposition to the legal enactment of an eight-hours day. 
The contest will doubtless be a sharp one, as the 
majority of the miners’ ee will vote against him. 
For the present year the achievements of the congress 
will be almost mz/ in legislation. Whatever has been 
done has been accomplished by others, not by the 
Trades Union Congress Parliamentary Committee. 

There is still a good deal of soreness among the 
— especially in London, as regards the regu- 
ations, modes of redressing their grievances, and the 
restraints upon associated action. But the results of 
the last strike were so disastrous that the men will 
hesitate to follow the action taken under the late 
Mr. Raikes, There is, and has been for some time 
past, a decided move in the direction of employing 
Army and naval men, pensioners and the like, men 
who are and have been used to stricter discipline than 
civil servants. Many are averse to this extension of 
the military element, but in Parliament the feeling is 


growing in their favour. Postmen may find, when it | 8® 


is too late, that the new element will get the prefer- 
ence all over the country. 


The cabmen of London have still had to settle some 
points of difficulty, the last being that of the pri- 
vileged cabs at the railway stations. The whole 





matter was laid before Mr. Asquith towards the close 
of last week, his decision thereon being deferred for 
further consideration. In one or two instances dis- 
putes have arisen at a few yards, and the men have 
turned out rather suddenly, but on the whole the 
award is being amicably carried out all over the 
metropolis. 





Preston has had to suffer the inconvenience of a 
strike of the bus and tramcar men, and the cabmen 
and drivers generally, the employers having refused to 
give the increased rates of wages demanded. So general 
was the turn-out that not a single vehicle was to be 
seen in the streets. Picnic parties had to be aban- 
doned ; travellers had to trudge through the rain and 
slush to the hotels ; even funerals had to be postponed, 
except a few to the cemetery on foot. No such 
general stoppage of vehicular traffic. has ever taken 
place in any town. 





The strike of the mechanics at the Plymouth Col- 
lieries at Merthyr has been settled by the intervention 
of the Amalgamated Society of Engineers, the men 
having been conceded an advance in wages, on the 
basis of a compromise, The strike had lasted 16 weeks, 
and was stubbornly fought on both sides. Besides the 
men out on strike, a number of miners and others were 
thrown idle. 





All efforts to effect a compromise on the Labour Con- 
ciliation Bill of the Government have hitherto proved 
a failure. Objection is taken to the Bill every night, 
mainly on the ground that no opportunity has been 

iven to discuss it. Meanwhile the Bill of the London 

hamber of Commerce is being pushed forward in the 
House of Lords by Lord Onslow, but it is doubtful 
whether the Government will allow it to pass in the 
House of Commons. The whole matter will have to 
be dealt with by a Select Committee next year if no 
further progress is made in the present session. It 
cannot be longer deferred. 





The great strike of Scottish miners did not termi- 
nate with the agreement arrived at between the repre- 
sentatives of the National Federation of Miners and 
the English coalowners, as it might have done and 
should have done, if the men were asclosely united as 
they ought to have been. In reality the Scotch strike 
was part and parcel of the English dispute, except 
that the miners in Scotland had accepted a reduction 
prior to, and while their English co-workers were in 
negotiation. Whatever difference there may be in 
amount is a mere matter of account, and ought to have 
formed part of the mutual arrangement. As it was, 
at the commencement of the present week all the pits 
in Scotland, except six, were idle, some 70,000 persons 
being out of work thereby. The weekly strike pay 
has been very small, ranging from 3s, 6d, per week to 
the non-union men, of whom there are large bodies in 
various localities, to 8s. per week to the union men in the 
better organised districts. The men, taken as a whole, 
have stood to their guns better than was expected, for 
at a meeting of the non-unionists a motion to resume 
work was defeated. With the termination of the dis- 
pute in the English coalfields it is hoped that some 
modus vivendi will be found to restore peace in the 
mining districts of Scotland. 

The Welsh miners, as a whole, heartily concur in 
the mode of settlement adopted by the federation. It 
is, indeed, on similar lines to their own sliding scale 
arrangements, except that the wages are fixed over a 
longer period on a minimum basis, below which, for 
that period, the rates of wages may not go. In some 
of the English coalfields the terms of settlement are 
not so favourably received. For example, in the 
Derbyshire district only 9488 voted out of 26,000 ; and 
of those who voted only 4907 voted for the arrange- 
ment, while 4581 were against it. In parts of Lanca- 
shire also there has been some discontent. But 
generally the men will conform to the arrangement, 
and content will be more and more felt when the men 
find that employment will be more secure and regular 
than it has been for along time. The actual decrease 
in wages will not be felt, for more regular work will 
more than make up for any deficiency in the nominal 
rates. Perhaps the settlement will tend to heal the 
breach in the more northern coalfields, as after all the 
difference in opinion about legislation only affects one 
question—the eight hours. 





Bupargst.—This town is being gerite with a com- 
plete system of electric lighting. e electric railway 
18 also to be extended. 





FRENCH ENTERPRISE IN ARGENTINA.—The Franco-Ar- 
mtine Railway Company has just held its annual meet- 
ing at Paris. The results reported by the council of ad- 
ministration were of the most disheartening character, 
the working expenses having exceeded the receipts by 
37,8452. The —— has concluded for the present a 
concordat with its creditors ; this concordat was formally 
a by the Tribunal of Commerce of the Seine, 
pril 17. 
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agz/same methods that they use when making con- 
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7| the Council acting as a human Providence to pro- 


2! County Council we will turn to the ‘‘ Contract and 


|drawn to the alteration in the name of the 
| Publisher of ENGINEERING. 

| Owing to the retirement of Mr. Charles Gilbert, 
|communications for the Publishing Department 
‘should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 





NOTICES OF MEETINGS. 

THE Junion ENGINEERING Socigty.—Saturday, July 28. Visit 
the Windsor and Eton Water Works and the Windsor Gas Works. 
Train leaves Waterloo at 9.38 a.m. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, August 4. The annual general meeting 
wiil be held in the Wood Memorial Hall, Newcastle-upon-Tyne, 
at two o'clock. The following papers will be read or taken as 
read: “Sinking with Rock-Drills,” by Mr. Frank Coulson; 
‘‘Improvements in Brick-Kilns,” by Mr. R. W. Moore; “The 
Working of Hematite in the Whitehaven District,” by Mr. H. 
Mellon. The following papers will be open for discussion: “A 
Contribution to our Knowledge of Coal-Dust. Part II.,” by Dr. 
P. Phillips Bedson ; ‘‘ A Contribution to our knowledge of Coal- 
Dust. Part III.,” by Dr. P. Phillips Bedson and Mr. W. McConnell, 
Jun.; ‘The Combustion of Oxygen and Coal-Dust in Mines,” by 
Mr. W. C. Blackett. Mr. Arthur E. Gilbert will exhibit and ex- 
plain the use of the Brunsviga calculating machine. 


ENGINEERING. 


FRIDAY, JULY 27, 1894. 


COUNTY COUNCIL CONTRAOTS. 
THE public conscience of this country was 
shocked by the revelations of the Commission that 
inquired into the practices of sweaters. It learned 
with horror of the cruelties that were perpetrated, 
mostly on feeble folk, and demanded that the 
authorities should take instant measures to free 
themselves from all complicity with them. The 
result was that the House of Commons passed the 
fair wages resolution, and many municipalities 
followed their example. The London County 
Council took up the matter most enthusiastically, 
and even went so far as to abolish the contractor 
altogether in respect of such works as they thought 
their officers could carry out directly. With regard 
to others, they drew up most stringent specifica- 
tions and schedules, bristling with penalties for the 
protection of the working man, and with safeguards 
to relieve themselves from all responsibility what- 
ever. We can conceive it possible that in dealing 
with certain trades it is absolutely necessary for 
the Council to arm themselves with every device 
that the ingenuity of their solicitor can frame, in 
order to secure good work for themselves and 
fair treatment for the working classes. But it 
is an admirable demonstration of the ways of 
socialism to see that the Council apply to manu- 
facturers of high standing, employing mechanics 
who are members of strong unions, exactly the 








tracts with trades which have gained an evil 
reputation for sweating and sharp practices. Their 
solicitude for the bricklayer is as great as their 


that the building trades have won strike after 
better wages and shorter hours than any other class 
At the first blush it seems very charming to view 


tect the labourer from the extortion of the capi- 
talist, to quote the current phrase. But it remains 
to be seen whether an extended acquaintance with 
the system will bear out the first impression. 

As an illustration of the methods of the London 


Specification for Engines, Dynamos, &c., for the 
Victoria Embankment, &c., Electric Lighting,” 
recently issued. This is a comparatively small 
contract, comprising three engines of 70 indicated 


| wages is not displayed, the damages are 20s. 








horse-power, coupled direct to dynamos of corre- 


sponding size; two engines of 25 horse-power, 
with dynamos for exciting the main generators and 
lighting the station ; three switchboards, and general 
accessories. Nevertheless, it requires 42 clauses, 
covering 17 printed pages, to define, in a general 
way, the position of the contractor in relation 
to his employés and the Council. The hours of 
labour, and rates of wages and overtime, for all 
possible classes of workpeople are prescribed, 
when working within 20 miles of Charing Cross ; 
and a second schedule has to be filled up for all 
workpeople beyond that radius. These schedules 
must be hung in a prominent position in all 
places where work is being done under the con- 
tract. For each and every breach of the schedule 
rates the contractor is liable to the Council in 
the sum of 5/. ‘‘as liquidated damages, and not 
as a penalty.” For every time a workman works 
longer hours than those set forth, except at over- 
time rates, the contractor may be called upon 
to pay liquidated damages at the rate of 5s. per 
hour. For every day the schedule of time = 

e 
contractor must keep time and wages books for 
every man employed on the work, and submit 
them to the inspection of the Council, under the 
penalty of damages to the extent of 31. He may 
be called upon at any time to make a statutory de- 
claration affirming the correctness of the entries ; 
for the breach of this stipulation the damages are 
10/. In case the proper wages are not paid to the 
workmen, the Council will pay the men the balance 
owing them, and deduct the money from that due 
to the contractor. 

If all the work were to be done under one roof, 
these conditions would be sufficiently onerous and 
irritating. But as the electrical industry is orga- 
nised, there are exceedingly few firms, if any, that 
could undertake the whole of the contract, without 
sub-letting a considerable part of it. Very few 
builders of dynamos construct steam engines ; even 
leading firms like Messrs. Siemens Brothers and 
Messrs. Crompton do not. Again, scarcely any elec- 
trical engineers manufacture insulated conductors. 
Even those that undertake a wide range of work, 
like the Brush Company, must buy a great number 
of articles to supply the contract, such as ammeters, 
engine indicators, lubricators, stocks and dies, and 
scores of other things. Yet the contractor must 
make himself responsible for the carrying out of 
the Council’s orders in every works in which a bolt 
or a trifling piece of brasswork is made. He will 
never know at what time, or to what extent, claims 
for ‘‘liquidated damages” may be sprung upon him. 
He may, of course, impose the same conditions on 
those that supply him with goods, but at very con- 
siderable expense in time, trouble, and lawyer's 
fees. 

The Council’s interference with the contractor’s 
employés does not end when they have received 
the full rate of pay. It is stipulated that the fore- 
man on the works shall obey all the directions 
of the chief engineer, and that he shall not be 
changed without the consent of the chief engineer, 
although the latter may dismiss him at any time. 
It is thus the foreman’s direct interest to please 
the Council’s officers at the expense of his master, 
and an astute man, with an eye to getting a 
post on the Council’s comfortable establishment, 
will probably carry his complaisance very far. An 
irremovable foreman introduces a new and a per- 
fectly intolerable feature into contracting. Further, 
the works are, without extra charge, to be carried 
on day and night without intermission, should there 
be any cause which, in the judgment of the engi- 
neer, requires it, but no work shall be carried on 
in the night without the knowledge and sanction of 
the engineer. If the work is not completed by the 
stipulated time, a penalty of 501. a week is incurred. 
The unfortunate contractor sails between Scylla 
and Charybdis, and has not even the poor consola- 
tion of choosing into which he shall fall. He may 
find himself obliged both to work overtime and pay 
penalties concurrently, after having been refused 
permission to work by night in the earlier stages of 
the contract. 

With a specification so bristling with contentious 
matters it was only to be expected that provision 
would be made for the settlement of disputes with- 
out appeal to the law. So the 41st clause pro- 
vides that every possible point of disagreement 
shall be submitted—not to some engineer of inde- 
pendent position and known fairness, but ‘‘to the 
chief engineer as sole arbitrator, whose decision 
shal] be final and conclusive between the parties,” 
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and who shall have power over the costs. The 
arrangement is simply an insult and a mockery, for 
the engineer must be more than human if he can 
do justice between the Council and the contractor. 
To actually prevent him doing so, it is provided 
that when the drawings and specifications are im- 
perfect or contradictory, they shall be explained by 
the engineer, and that his decision shall be final. 
Further, ‘‘if anything evidently necessary to the 
due and complete performance of the said works 
(of which necessity the chief engineer shall be the 
sole judge) shall have been omitted to be shown 
on the drawings or described in the specifications, 
the contractor shall, notwithstanding, execute in the 
most perfect and complete manner the said works, as 
if all such omitted materials, articles, works, matters 
or things had been severally shown and described 

. without extra claim or charge beyond the 
contract price.” The contractor is not only bound 
to make good all mistakes of himself and his ser- 
vants, and be responsible for all accidents and mis- 
haps, but he must also divine what the engineer 
means when he expresses himself badly, and supply 
all his deficiencies. He has only a week or two 
in which to get out his tender, while the engineer 
can spend months over his design, and yet the 
contractor is assumed to be able to detect and 
allow for deficiencies which have been overlooked 
by a large staff working at leisure. 

If space permitted we could say a good deal 
about the engineering specifications. We should 
like to know why the recognised and standard 
systems of arc lighting are to be passed over in favour 
of working several circuits, each containing 17 to 
20 lamps, in parallel from machines giving currents 
of 1000-volt pressure. We could criticise the fan- 
tastic engines with their high-pressure cylinders of 
5 in. in diameter, steam-jacketed, and fitted with 
liners, relief cocks, tachometers, counters, and 
metallic packing to all stuffing-boxes. We could call 
attention to the extravagant provision of apparatus 
and accessories, but we have already shown that the 
County Council’s solicitude for the good of the 
public does not extend to the ratepayers. In their 
eagerness to defend the working man, and to save 
themselves from all responsibility and trouble, they 
take no heed of economy. No doubt they will find 
firms to tender for the job, for there are people 
ready to undertake any risk. Some will even 
back horses entered by impecunious owners, 
and ridden by fraudulent jockeys, at prices 
fixed by bookmakers. But few firms managed by 
responsible engineers will care to undertake a job 
of this kind, except on the basis of an extravagant 
sum for contingencies. The area of competition 
will be severely limited, because engine and dynamo 
builders will not modify their systems just to catch 
a single order from the County Council. For 
instance, it is well known that many of the engi- 
neering shops in the eastern counties work over- 
time: habitually, and do not recognise union rules. 
Oapital wages are paid to good men, but they are 
gained by piecework and by somewhat long hours. 
The slow or unskilful men have to be content with 
less than union rates ; they know that their em- 
ployment is constant, and that they are better off 
than they would be with 2s. or 3s. a week more, 
coupled with the certainty of being replaced the 
first time a better man could be found. In shops 
where these men pass a contented and useful life— 
including some of the best establishments in the 
country—no County Council contract can be 
undertaken without the risk of severe penalties. 

It is the curse of officialism—whether it style 
itself autocratic or democratic—that it rapidly be- 
comes hide-bound. Here we see a new body, sup- 
posed to be flushed with the enthusiasm of youth, 
already so far ossified that it offers the same general 
specification to a new and growing industry, which 
can only be managed by men of great ability and 
wide attainments, as it would to the slop tailors of 
the East End. Undoubtedly it came into existence 
with a mandate to suppress sweating, and to aid 
the poorest and feeblest class of workers against 
those that prey upon them. But it shows an utter 
want of appreciation of the facts of the industrial 
situation when it champions such unions as the 
Amalgamated Engineers’ Society, with their large 
accumulated funds and experienced officials. No 
substantial injustice can be done to the members 
of such a powerful body without it being resented 
most vigorously. The only effect of the Council’s 
meddling in such affairs will be to force a number 
of undesirable members into the Society. There 
is, in all trades, a residuum of labour which is below 





the average standard of excellence. Similarly there 
is in every shop a certain amount of work that 
requires only a slight degree of skill to execute. It 
can be well confided to men who have no claim to 
the standard rate of wages. The arrangement 
effects some little saving for the employer and is a 
boon to the men, who otherwise would have to 
descend to the rank of labourers, or starve, for no 
union will support for an indefinite time the mem- 
bers that never get work. The County Council, 
by their wages schedule, acknowledge that all men 
are not equally worthy, but they refuse to see 
degrees of merit in the several classes. In their 
anxiety to patronise those that can take good care 
of themselves, they destroy the sources of living of 
those that are less powerful. These go to swell 
the ranks of the unemployed, and some day will 
prove a fearful difficulty, both for the authorities 
and the ratepayers. 

Those who clamour for the municipalisation of 
all industries should lay the lesson of the County 
Council’s specification to heart. They will find the 
little finger of the official heavier than the loins of the 
capitalist. His object will be to save himself from 
blame, and to this end he will bend all his energies 
to stifling progress. When he is obliged to take a 
step forward he will put the risk on the shoulders of 
others, and he will surround himself with so many 
safeguards, and the contractor—if such then exist— 
with so many dangers, that the cost to the com- 
munity will be enormous. The working man may 

ossibly get trade union wages—when he works— 
but his vacations will be many and long, and he will 
have no rich ratepayers to bear the cost. 





THE TELEGRAPH TO THE FAR EAST. 

Tue twenty-fifth anniversary of Submarine Tele- 
graphy to the Far Fast was celebrated on the 20th 
inst. by a banquet at the Imperial Institute, given 
by the Eastern and the Eastern Extension, Austral- 
asian and China Telegraph Companies, followed by 
a reception, which was attended by H.R.H. the 
Prince of Wales and other members of the Royal 
Family. 

Sir John Pender, in the course of his speech as 
chairman of the Telegraph Companies, gave a 
résumé, from a commercial aspect, of the progress 
made since their establishment. Starting with 
a capital of 260,000/. and 800 miles of cable, 
the companies had met with such success that 
now their joint nominal capital amounted to over 
nine millions sterling, with a marketable value of 
fifteen millions sterling, and their mileage of cables to 
no less than 51,325. Three years after the registra- 
tion of the Eastern Telegraph Company, communi- 
cation was established with China, and a year later 
with the Australian Colonies. Sir John would have 
done well to have confined his remarks entirely to 
the commercial side of submarine telegraphy, as 
when dealing with early history he made mistakes 
and omissions which, under the circumstances, were 
scarcely pardonable. We take this opportunity, 
therefore, of reminding our readers of some facts 
in connection with the early pioneering of sub- 
marine telegraphy—too often forgotten nowadays. 

Practically the first submarine cable was that 
laid between Dover and Calais in 1851 by Messrs. 
Crampton and Wollaston, the engineers to the 
Submarine Telegraph Company, profiting by the 
experiments of Sir Charles Wheatstone and Mr. C. 
V. Walker. The design of this cable, suggested by 
Mr. Kiiper, is one which has ever since been ad- 
hered to for shallow-water cables, and its complete 
success led to others between England and Ireland, 
by Sir Charles Bright, as well as to the Continent. 

In 1856 Mr. J. W. Brett, Mr. Cyrus Field, and 
Sir Charles (then Mr.) Bright banded themselves 
together with the object of forming a company to 
construct an Atlantic cable, and in the same year the 
Atlantic Telegraph Company was registered. The 
necessary capital was raised independently by Mr. 
Cyrus Field and Mr. Edward Bright, by far the 
larger portion being subscribed for in this country. 
It will be readily appreciated that the raising of 
s0 large a sum, as was required, was no easy task 
at a time when the Atlantic had not hitherto been 
— telegraphically. Sir Charles Bright, as 
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chief engineer, successfully completed the first 


Atlantic cable in 1858, among his assistants being 
Dr. Wildman Whitehouse, Messrs. Samuel Canning, 
Henry Clifford, W. H. Woodhouse, H. Everett, J. 
Temple, J. C. Laws, H. A.C. Saunders, V. de Santy, 
and R. Collett. Professor William Thomson (now 
Lord Kelvin) acted as consulting electrician on this 





expedition. It was, we believe, for this work that Sir 
Charles Bright received the honour of knighthood at 
the unprecedentedly early age of 26. Alluding to the 
subsequent failure of this cable in his Presidential 
Address to the Institution of Electrical Engineers 
in 1889, Lord Kelvin said: ‘‘ Still, we must always 
feel indebted to Sir Charles Bright as the pioneer 
in that great work, when other engineers would not 
look at it, and thought it was absolutely impractic- 
able.” It is said that this cable failed (after doing 
six weeks’ useful work by carrying 732 messages) 
owing to the copper conductor being too small— 
though built according to the views of our greatest 
electrician, Faraday—and to an induction coil 
being, in consequence, used by Dr. Whitehouse to 
force the current through. It was, however, 
a much heavier core than had ever previously 
been made, and the conductor, on this occasion, 
was laid up in the form of a strand for the 
first time. Another historic feature about the first 
Atlantic cable is the fact that the half of it con- 
structed by Messrs. R. S. Newall and Co. was of 
the opposite lay to the half manufactured by Messrs. 
Glass, Elliot, and Co. Messrs. Newall’s half was 
laid up with the ordinary rope (right-handed) lay, 
but Messrs. Glass and Elliott discovered that a 
cable so laid up would require to be coiled round 
the tank left-handedly in order to make it lie down 
(and subsequently uncoil) properly. They, there- 
fore, adopted a left-handed lay for their part of the 
cable, and this has since always been the custom in 
submarine cable construction. 

The next important cable was that laid from 
the Persian Gulf to India in 1863 by Sir Charles 
Bright and Mr. Latimer Clark, as engineers to 
the Government, assisted by Messrs. J. C. Laws, 
F. Lambert, F. C. Webb, and other members 
of their staff. It may be mentioned, in passing, 
that this cable, which was 1450 miles in length, 
turned out in every way a complete success. It 
was the first cable in which efficient electrical tests 
were applied. 

About this period the Malta-Alexandria cable 
was laid by Mr. H. C. Forde. These, together 
with the Barcelona-Port Mahon, and other deep- 
water cables, being successfully laid, gave a fresh 
incentive to Atlantic telegraphy, and with the 
enormous amount of experience gained since 1858 
(together with the Parliamentary Commission sitting 
for something like two years to discuss the question 
of the best form of cable), the Great Eastern was 
enabled to triumphantly lay two cables, eventually, 
across to America for the Atlantic Telegraph 
Company during 1865 and 1866. In this work 
Messrs. S. Canning and H. Clifford (being both on 
the staff of the Telegraph Construction Company) 
were the responsible engineers. Mr. Canning was 
in sole charge of the laying, while he deputed Mr. 
Clifford to look after the cable machinery. Lord 
Kelvin and Mr. C. F. Varley were the electricians 
to the company for whom the cable was laid, Mr. 
Willoughby Smith acting in a corresponding capa- 
city for the contractors, the Telegraph Construc- 
tion and Maintenance Company. Hitherto, cables 
had always been laid by independent engineers, 
but in 1863 Messrs. Glass, Elliot, and Co. turned 
themselves into the Telegraph Construction and 
Maintenance Company, and in doing so also col- 
lected together a permanent and efficient staff, 
thus placing themselves in a position to under- 
take contracts for laying cables as well as for their 
manufacture—an advantage which has been appre- 
ciated on all sides except by the independent 
engineers, of course, who in consequence had the 
best part of their work taken away from them. 
In this expedition, Sir James Anderson was in 
command of the great ship, and Captain Moriarty, 
R.N., in charge of the navigation, Mr. Robert 
Halpin acting as chief officer. 

From this date the pioneer stage may be said to 
cease, and although ‘tine have since been many 
distinguished names connected with submarine 
telegraphy, they are those of men who have gained 
reputation, not by any startling improvements, 
but rather by patient elaboration and application 
of principles laid down by the early pioneers. 

he testing and signalling instruments which were 
to be seen, and are still to be seen, in one of the 
rooms of the Imperial Institute, left nothing to be 
desired ; and Dr. Alexander Muirhead is to be 
congratulated on their exquisite workmanship, as 
well as on his method of combining the repre- 
sentation of the conductor resistance and electro- 
static capacity of a cable by his boxes of 
‘* inductive resistance,” which go to form the main 
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feature of Muirhead’s duplex patents. One of 
these patents has recently been the subject of 
seientific discussion before Mr. Justice Kennedy in 
the Law Courts, and is, we understand, to again 
appear before the public in the Court of Appeai. 
Dr. Muirhead’s condenser and resistance boxes, 
adjustable either by means of ‘‘slides” or plugs at 
will, must, we imagine, have a great sphere of 
usefulness where rapid adjustments are required, 
as in duplex apparatus for signalling through 
cables, especially in the event of the slides 
failing at any time—a by-no-means uncommon 
occurrence in former days. If Messrs. Bullock 
and Brown’s ‘‘unigraph” had been described as 
a ‘* sounder” it would have conveyed a more ready 
impression of its purport, we cannot help thinking ; 
neither are we aware that it is any improvement on 
the old Breguet instrument serving the same object. 

It seems a pity that the expression ‘‘ direct work- 
ing” to the Far East should have been incorporated 
in the Imperial Institute bill of scientific—rather 
than gastronomic—fare, when in reality it was direct 
working by Morse to the General Post-Office vid 
the local post-office, and from there to the Eastern 
pone 8 City station — probably by pneumatic 
tube. 





ROAD LOOOMOTION. 

Ir we may judge from the trials recently held in 
France upon the initiative of Le Petit Journal, the 
question of the mechanical propulsion of passenger 
vehicles on common roads is coming to the front in 
a most emphatic manner in that country. When, 
some time ago, the well-known Parisian daily an- 
nounced its intention to conduct a series of trials, 
and to award prizes varying from 2001. downwards 
on the results thereof, there were as many as 102 
entries, and, more remarkable still, about one-half 
that number actually turned up at the preliminary 
trials. These were held at the end of last week, 
and consisted of runs of about 30 miles made on 
roads radiating from Paris. 

As a result of these first trials, 21 carriages were 
selected to make the final trial on Sunday last ; of 
these, one-third were propelled by steam engines 
and the others by oil engines; the entire absence 
of electric and compressed air carriages is somewhat 
noteworthy. The carriages, which were of all 
types, brakes, phaetons, &c., carried, as a rule, four 
persons, although one of the steam carriages carried 
ten and another eight passengers, and some of the 
oil engines had accommodation for two persons 
only. One firm, that of Les Fils de Plugeot Fréres, 
had five carriages running, all driven by oil engines ; 
another, that of Messrs. Panhard and Levassor, had 
four, also propelled by oil engines; and M. Le 
Blant had two steam carriages. 

The final trial consisted of a run from Paris to 
Rouen, a distance of 128 kilometres, and on Sunday 
morning at 8 o’clock the first carriage commenced 
its journey, followed at brief intervals by the other 
20 ; it was intended that they should keep in line as 
far as possible, as the object in view was to test 
the relative fitness of the various vehicles, as com- 
pared with carriages drawn by horses, in the way of 
ease of management, comfort, freedom from break- 
downs, &c., rather than a competition for speed. 
It was, in fact, expressly stated that no credit 
would be given for speeds above 124 kilometres, or, 
say, 7? miles, per hour. At this rate, allowing for 
stoppages of two hours’ duration, it was estimated 
that the journey would be accomplished by 8 o’clock 
in the evening. As a matter of fact, the first carriage, 
that of Messrs. De Dion, Bouton, and Co., driven 
by steam and carrying four passengers, arrived at 
5.40 p.m. It was followed within the half-hour by 
three of Messrs. Plugeot’s carriages and by one of 
those of Messrs. Panhard and Levassor, and by 
7.10 thirteen of the competitors had arrived. Four 
others came in later on, so that of the 21 carriages 
which left Paris, only four failed to complete the 
trip. This is a most creditable performance, and 
one ¢ which our French confréres may justly feel 
proud. 

The jury, consisting of members of the staff of 
Le Petit Jowrnal and of a number of engineers, 
rendered their verdict on Monday morning, The 
first prize is divided between Messrs. Panhard and 
Levassor and Messrs. Plugeot, as having approached 
most nearly the ideal of freedom from danger, ease 
of management, and lowness of cost on the road. 
These engines were provided with Daimler motors. 
The second prize is allotted to Messrs. De Dion, 
Bouton, and Co. (steam carriage). M. Le Blant 








(steam carriage, Serpollet’s system), M. Vacheron 
(Daimler motor), M. Le Brun (Daimler motor), 
M. Roger (oil motor), and M. Scotte (steam car- 
riage) also received prizes. 

Le Petit Journal is to be most heartily con- 
gratulated on the results of its competition, which, 
without doubt, will have a marked effect on the pro- 
blem of mechanical locomotion on common roads. 
Whether that effect will be permanent or not, 
remains to be seen; we can only look back at the 
efforts of Hancock, Gurney, Dance, and others, 
some sixty years ago, and say that the horse is bad 
to beat on the high-road. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE summer meeting of the Institution of 
Naval Architects, which is being held this year at 
Southampton, commenced on Tuesday last. The 
members assembled in the theatre of the Hartley 
Institute, where they were received by the Mayor 
of Southampton, Mr. W. Bone, and the President 
of the Chamber of Commerce, Mr. Thomas Morgan. 
After a short address of welcome by the Mayor, 
and a few words from Mr. Morgan, the President 
of the Institution, Lord Brassey, took the chair, 
and proceeded to deliver an introductory address. 

His lordship first referred to the recent naval 
programme, saying that he would deal first with the 
shipbuilding for the Navy. The salient features of 
the work in course of execution under the Spencer 
programme might be summarised as follows: We 
are building ten battleships of the first class, two 
first-class and nine second-class cruisers, two 
sloops, and 36 torpedo-boat destroyers. These 
vessels are in addition to those completing under 
the Naval Defence Act. One striking characteristic 
of the new battleships is the unprecedented dis- 
placement. The size has been considered necessary 
in order to increase the coal capacity, while retain- 
ing the armour protection and armament of their 
immediate predecessors. If no objection was 
taken to the dimensions, the new ships would 
worthily represent all that could be accomplished 
in the present state of naval science. While recog- 
nising the fighting power of the new ships, he de- 
sired to speak not less approvingly of the Barfleur 
and the Centurion, as admirable examples of a 
smaller type of battleship than those we are now 
building. In speed they show decided superiority 
over the larger ships ; they steam 18.5 as against 
17.5 knots. The supply of coals which could be 
carried in the bunkers at load draught was 750 tons 
for the Barfleur and 900 tons for the new ships. 
With the fullest coal supply which could be carried, 
the distance which can be steamed at 10 knots 
would be about the same in both classes. With 
dimensions sufficiently enlarged to raise the calibre 
of the minor armament carried on the broadside 
from 4.7-in. to 6-in. guns, we should have in the 
Barfleur a type of which, Lord Brassey considered, 
it is highly desirable that many specimens should 
be added to the Navy. The cost of the Barfieur is 
616,0001.; the cost of the Hood and her consorts 
might be taken at 915,000). It was for the naval 
advisers of the Admiralty to-appreciate the relative 
advantages of the increased numbers of the Bar- 
fleur type which could be built for any given sum 
of money, as against the superiority in armament 
and armour which is obtained in ships of more than 
14,000 tons. 

Turning to the cruisers, the President pointed 
out that we have this year advanced to dimensions 
never previously approached. He could see no 
objection to the recent increase in size. The 
cruisers are not exposed to a torpedo attack, while 
the extreme speeds which are absolutely necessary 
to overhaul such ships as are now in progress for 
foreign Powers cannot be maintained continuously 
at sea as easily and with the same independence of 
weather in the smaller as in the larger ships. Coal 
endurance was an element of the first importance 
in cruisers, and in this regard there was a marked 
relative gain in the large ships. The Powerful 
presented a new type of sufficient importance to 
call for a statement of some of the leading par- 
ticulars. The dimensions were 14,000 tons; the 
length is 500 ft. ; the breadth is 71 ft. ; the mean 
load draught is 27 ft. The armament consisted of 
two 9.2-in. and twelve 6-in. guns, with 28 smaller 

uick-firers. The calculated speed with natural 
Sovak was 22 knots. The coal supply was 1500 
tons, and 3000 tons could be stowed in bunkers. 
A large proportion of displacement was allotted to 





armour protection. The Powerful and her sister 
ship had been suggested by the Russian Rurik. 
It would be interesting to compare the leading 
features of that vessel with those already given in 
the case of our own ships. The displacement was 
10,900 tons, the length 396 ft., the breadth 67 ft., 
the draught of water 26 ft., the coal supply with 
full bunkers 2000 tons, and the estimated speed 
18 knots. The armament consisted of four 8-in. 
and sixteen 6-in. guns, not, so far as was generally 
known, quick-firers. There are six 4.7-in. and 
18 smaller quick-firers. A new ship is projected 
by the Russian authorities of 12,000 tons, 446 ft. 
long, 70 ft. beam, 19 knots speed, and the arma- 
ment is the same as in the Rurik. 

Having adopted the policy of constructing our 
battleships of the largest dimensions, it had become 
more than ever necessary to strengthen the torpedo 
flotilla, both in numbers and efficiency, as baitle- 
ships can only venture to blockade an enemy’s 
port when protected against night attacks by a 
cloud of vedettes. The torpedo-boat destroyers 
recently produced have shown an extraordinary 
advance on all former types. The recent orders 
from the Admiralty have been distributed among 
several firms. Up to the present date the boats 
which have undergone trials were from the well- 
known yards of Messrs. Thornycroft, Messrs, 
Yarrow, and Messrs. Laird. 

Being at Southampton, it was proper to men- 
tion that some of the new boats had been intrusted 
to Mr. John Samuel White, of East Cowes. Re- 
ferring to the recent trials of Messrs. Thornycroft’s 
Daring and of Messrs. Yarrow’s Hornet, the Pre- 
sident pointed out that the length of the Thorny- 
croft destroyer was 185 ft., the beam is 19 ft., as 
against a length of 180 ft. in Messrs. Yarrow’s 
vessel, with a beam of 18ft. The guaranteed 
speed of the Daring was 27 knots, to be main- 
tained during a continuous run of three hours 
at sea. The boilers of the Daring are three 
in number, of the water-tube type. On trial a 
speed of 29.368 knots was attained. The 
vessel turned a complete oircle in 1 minute 
56 seconds. On the official trial, made during the 
preceding week, the speed was 29.23 knots, Messrs. 
Yarrow’s boats, the Hornet and the Havock, ob- 
tained a speed, previously unprecedented, of 27.628 
knots. The same firm are now building for the 
Russian Government a similar vessel to the Hornet, 
having a guaranteed speed of 29 knots, and con- 
suming 30 tons during a three hours’ run. Messrs. 
Laird’s official trial of the Ferret took place on the 
Clyde on the 10th inst. The mean speed of six 
runs at the measured mile was 27.612 knots; the 
speed of six consecutive half-hours was 27.57. The 
address went on to refer to the fact that Messrs. 
Normand, of Havre, have promised to produce, for 
the French Navy, boats of a similar type, and 
which are to have a speed of 30 knots. 

In view of the constant progress which is being 
made, it was, Lord Brassey said, probably a wise 
course on the part of the Admiralty to build steadily 
and from year to year rather than attempt to pro- 
vide at once for the possible requirements even of 
the near future. Mr. Thornycroft, at a subsequent 
stage of the meeting, also referred to the desirability 
of this course. 

Turning to the mercantile marine, the President 
was glad to congratulate the Institution on the con- 
tinued maintenance of our maritime supremacy. 
Our merchant navy, he said, had been advancing at 
a rate incomparably exceeding that achieved by any 
maritime rival ; unfortunately, the profits have not 
grown in —— to the tonnage. The cause is 
not far to seek, the fluctuations in the amount of 
building having borne no relation to the demands 
for freight. Turning to sailing ships, it seemed to 
him that for long voyages and for conveyance by sea 
of the raw materials of induztry, and such articles 
as wheat, the conditions seem essentially suitable 
for the sailing ship. A statement had been pre- 
pared for him of the cost of working in six sailing 
ships trading to San Francisco, carrying 3000 to 
3500 tons deadweight, as compared with a 4000- 
ton cargo steamer running to the East through the 
Canal. The average distance per day covered by 
the sailing ships was 71 knots. The working ex- 
penses averaged .014d. per ton per mile, against 
.0175d. in the steamer. The first cost for the 
steamer was 61. 10s. against 5]. per ton for the sail- 
ing ship, or 30 per cent. more per ton than the 
latter. More economical results were obtainable, 
both in sailing ships and steamers, in proportion 
as the displacement was increased. Lord Brassey 
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had had an opportunity of going over a new ship 
which, with a consumption of 42 tons daily, steamed 
104 knots, and carried 7200 tons deadweight. 

he Gothic, a White Star ship, was engaged in 
the New Zealand trade, maintaining an average 
speed at sea of 14} knots on a coal consumption of 
75 tons per day. The accommodation for pas- 
sengers was equal to that of the faster White Star 
steamers. The cargo capacity amounted to 2500 
tons of 40 cubic feet. In addition some 65,000 
carcases of sheep could be stowed in refrigerating 
chambers. The same owners have recently built 
the Cevic for their American service. This vessel 
maintained a sea speed of 12 knots, burning 600 
tons of coal between New York and Liverpool. 
She carried 3730 tons of wheat, 3792 tons of 
general cargo, and 820 head of cattle. 

The address next referred to two other ships, 
the Southwark and the Kensington, constructed on 
the Clyde for the Philadelphia trade. The gross 
tonnage was 8606 tons. The coal consumed on 
the voyage across the Atlantic was 900 tons ; the 
sea speed was 14 knots ; excellent accommodation 
was provided for passengers ; the cargo included 
1892 tons of wheat and 4353 tons of general cargo. 

The number of sailing ships of between 300 and 
1500 tons has steadily decreased from 1889 to 1893, 
while in the same period the number of sailing 
ships above 1500 tons has correspondingly increased. 
On the long voyages to Australia and San Fran- 
cisco sailing ships offer considerable advantages 
over steamers in point of economy. Should the 
Isthmus of Panama be pierced by a canal, those ad- 
vantages would no longer be retained. In regard 
to the manning of ships under our own flag an 
under the flags of our most formidable competitors, 
in the Port of Liverpool in 1892 for ships of 1500 
tons the average number of the crews, excluding 
the captain, was 26 for British ships and 20 for 
Norwegian and Swedish. For ships of 1000 tons 
the average tonnage per man carried was under the 
British flag 64 tons, under Norwegian and Swedish 
flags 70 tons, and under the German flag 63 tons. 
Taking the sailing ships of all sizes, British ships are 
distinctly better manned in relation to tonnage than 
either the German or the Swedish and Norwegian 
ships. In regard to the manning of steamers similar 
results were tobe found. The number of men 
carried in sailing ships generally decreased with 
the lapse of time. n the other hand, the number 
of men carried by ships of a given size at the 
same period of their lives shows a tendency to 
increase. A new ship of 1200 tons will carry 
more men to-day than a new ship of the same size 
did 15 years ago. A ship of 1200 tons 15 years 
old carries a less number of men than she did 
when new, and a considerably less number than a 
new ship of 1200 tons of the present day. On 
the whole, the Board of Trade returns show a 
decided diminution in the losses. 

Turning to the question of ocean subsidies, the 
address pointed out that this country has been able 
to dispense with the heavy expenditure incurred 
elsewhere ; but in the opening of new routes aid 
might often be given with advantage. The address 
concluded with some remarks on the yachting fleet 
of the country, and a reference to the recent con- 
tests between the Britannia and the Vigilant. 


SoutHampTron Harpour and Docks. 

The next business was the reading of a paper by 
Mr. John Dixon, the Marine Superintendent of the 
London and South-Western ilway, on ‘‘ The 
Harbour and Docks of Southampton.” This paper 
was chiefly intended as a guide to the after- 
noon’s excursion through the docks, but it never- 
theless contained a valuable account of the ship- 
ping facilities of the port, whilst the appendices 
attached were of considerable value. These con- 
sisted of a brief account of the ch’ef shipping com- 
panies that have made their head-quarters at 
Southampton, and comprised the Royal Mail Steam 
Packet Company, the Union Steamship Company, 
the North-German Lloyd, the Peninsular and 
Oriental Steam Navigation Company, the Ham- 
burg-American Packet Company, and the London 
and South-Western Railway Steam Packet service. 
Statistics relating to the shipping and freight of the 
port were also given. 

Considering the far-reaching nature of the com- 
merce of Southampton in the present day, it is a 
little startling to learn that in the year 1811 the 
chief trade of the town was with the Channel 
Islands, it being mentioned with pride, apparently, 
that several sloops were continually passing be- 








tween the islands and Southampton. Thenumber 
of houses in the town was then 1582, and the popu- 
lation 7913. Southampton has, however, histori- 
cal claims of shipbuildlng interest, for in the reign 
of Henry V., we are told by a note added to Mr. 
Dixon’s paper, the ships Grace Dieu and Holy 
Ghost were here built. ‘This was about the year 
1414, the builders being Robert Bird and William 
Soper. Another interesting point mentioned in 
this note is the fact that the timbers of the cele- 
brated American frigate Chesapeake were used in 
the construction of a mill at Wickham, close by, 
and this mill exists and is known at the present 
day as ‘‘ Chesapeake Mill.” 

As we propose to publish Mr. Dixon’s paper in 
full shortly, it will be unnecessary to give any 
abstract of it on the present occasion. The dis- 
cussion on this paper was very brief. Mr. 
Abernethy said that the facts contained in the 
paper were not of a controversial nature. Sir 
Edward Reed pointed out what an enormous spring 
Southampton had made since the docks had been 
taken over by the railway. The marked ability 
and enterprise that distinguished the operations of 
the company deserved the success that had been 
attained. 

A vote of thanks having been proposed by the 
chairman to the author, Mr. Dixon replied briefly. 


Economy or Furt 1n Very Fast VEssEts. 

The next paper taken was a contribution by M. 
J. A. Normand, of Havre, and was entitled, ‘‘ On 
the Importance of Economy of Fuel in Very Fast 
Vessels, and on the Advantages to be Derived from 


d| Heating the Feed-Water.”’ 


In this short, but extremely valuable, paper, 
the author puts at the disposal of the de- 
signers of vessels of this class the results of his 
experience. He points out that economy of fuel 
has always been acknowledged as important com- 
mercially, but not so as a means for attaining 
extraordinary speed. Engineers in such cases 
frequently dispensed with steam jackets, feed 
heaters, &c., in order to save weight, overlooking 
the fact that the additional boiler required might 
more than counterbalance the saving. When weight 
of coal had to be considered for steaming any con- 
siderable distance, economy infuel becameanecessity 
to success. The question of space occupied by ma- 
chinery and coal bunkers had also to be considered. 
On the author’s last torpedo-boats the consumption 
ranged from 1.1 1b. of coal per indicated horse- 
power per hour up to 15 knots, and to less than 
2 1b. up to 25 knots. The total weight of engines 
and boilers was about 48 lb. per maximum indi- 
cated horse-power, but this weight had been 
notably reduced in the Forban, now under con- 
struction. The author ascribed the remarkable 
economy of his own engines to several causes, but 
foremost among these he placed the feed heater he 
had adopted, by which the temperature of the feed 
might be raised to 240 deg. Fahr. at full speed, 
and an economy in fuel consumed of at least 20 
per cent. would be attained. The heating steam 
is taken in compound engines at mid-stroke from 
the low-pressure cylinder by a special valve, and 
in triple and quadruple engines direct from the 
low-pressure casing. The author next went on 
briefly to account for the manner in which the 
large economy in fuel is attained, but as we 
propose to publish M. Normand’s paper in full 
shortly, we need not enter into the subject further 
at present. 

The first speaker in the discussion was Mr. Leslie 
S. Robinson, who referred to some particulars 
which had been obtained during certain official 
trials made by the French Government at Cher- 
bourg. These trials were made with four of M. 
Normand’s boats. In the first instance, when 
steaming at 10 knots, the consumption per knot 
was 15.20 lb. without the feed heater in use, whilst 
at the same speed, when the feed heater was put in 
action, the coal fell to 12.03 lb. per knot. In the 
next boat the advantage of the feed heater was still 
more marked. The speed was again 10 knots, and 
the consumption without the feed heater in use 
was 17 lb. of coal per knot, whilst when the feed 
heater was brought into play no more than 12.90 lb. 
of coal were burnt for each knot run. In the next 
instance quoted, the boat ran at a speed of 15 
knots, and here the consumption of aoal per knot 
without the feed heater was 35.20 lb., whilst 
with the feed heater it was no more than 27 lb. 
per knot. In the last instance given, the speed 
was also 15 knots. Here the consumption of coal 





per knot without the feed heater was 35.99 lb., 
whilst with the feed heater it was, at the same 
speed, 31.80 lb. It will be seen, therefore, that 
in the first instance a saving of 20.86 per cent. 
was effected by the use of the feed heater ; in the 
next case the saving was 24.12 per cent.; in the 
third case 23.30 per cent., and in the last instance 
11.71 per cent. The mean of these four trials 
would therefore give an economy of 20 per cent. in 
favour of the use of the feed-water heater. These 
boats, it may be added, are 118 ft. long by 18 ft. 
wide ; they have triple-compound engines, with 
cylinders 16 in., 23 in., and 31 in. in diameter, the 
stroke being 18 in. Compression of the steam at 
the end of the stroke is a notable feature in these 
engines, M. Normand using a special form of 
relief valve to enable him to attain this end. The 
boilers are of the water-tube type, designed by the 
builder. They have a grate surface of 35.7 square 
feet, and a heating surface of 1894 square feet. 
The weight of the boiler and engines, as already 
stated, was 48 1b. per indicated horse-power, whilst 
the corresponding weight in the case of a Thorny- 
croft boat was 53 lb., but, in the latter instance, 
two boilers had been used. The contract speed of 
the boats referred to was 20 knots, but they had 
made 21.5 knots on a three hours’ run. 

Mr. J. I. Thornycroft said that the thanks of 
the meeting were due to M. Normand for having 
put the valuable details contained in his paper 
before the meeting. The author worthily re- 
presented the building of light high-speed craft on 
the other side of the Channel. He had been faced 
with the difficulty of having to carry on trial a 
weight of fuel which represented steaming over 
long distances, but he had turned this difficulty to 
great advantage, and as a result of most economical 
working had attained an increase of speed. M. 
Normand had also another advantage which 
builders on this side of the Channel did not 
possess, inasmuch as he obtained continuous work, 
thus enabling him to perfect his plans, and in that 
way had been able to reach this very high economy. 
The low consumption of coal was the result of very 
perfectly working out all details. With regard to 
what had been said about the weight of machinery, 
48 lb. per maximum indicated horse-power was 
undoubtedly a very low figure for engines and 
boilers. He could not speak positively on the 
present occasion, as the actual figures had not been 
then worked out, but he believed the latest practice 
of his own firm in the Daring would run these 
results very close, and perhaps be even lower. 

M. Normand, who rose at the invitation of the 
President, expressed his thanks for the kind way 
in which his paper had been received, and also for 
the manner in which Mr. Thornycroft had referred 
to his work. 

Sir Nathaniel Barnaby said that years ago, when 
in M. Normand’s own yard, he had been struck by 
the generous praise which the French builder had 
given to the work of Mr. Thornycroft, and on many 
occasions he had had pleasure in listening to Mr. 
Thornycroft’s appreciative eulogy of M. Normand’s 
work, The bearing of economy of fuel on speed 
was a very important one. M. Normand had pre- 
viously pointed out that in fast vessels a reduction 
in the weight of any part of the ship allows the 
whole displacement to be reduced about 44 times 
the weight saved, other things being equal, a fact it 
was well to bear in mind. 


THE CIRCULATION IN WaTER-TUBE BoILeERs. 

A paper by Mr. John I. Thornycroft, which was 
not down on the original programme, was next 
read. The title was ‘‘ The Influence of Circulation 
on Evaporative Efficiency of Water-Tube Boilers.” 
This, like the last paper, was a brief, but valuable, 
contribution. We shall print it in full in an early 
issue. 

Mr, Thornycroft commenced by pointing out that, 
in order to attain the highest evaporative duty from 
a given tube surface, it is necessary that the con- 
tents of the tube should consist of, as far as possible, 
water only; and to attain this result the steam must 
have the freest possible egress from the tubes, and 
must also be carried from them by an energetic cir- 
culation of water in a constant direction. The 
author had made experiments with two boilers, 
the first of which was constructed after the 
type which is connected with his name, and in 
which the steam-generating tubes discharge into 
the upper cylinder of the boiler above the water 
level. In the second boiler the tubes enter the 
upper cylinder below the water level, The usual 
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down-take tubes for causing circulation which are 
fitted to the Thornycroft boiler, were also present. 
Three classes of experiments were made, firstly, 
with generating tubes delivering above water ; 
seoondly, with generating tubes delivering below 
water; and, thirdly, generating tubes delivering 
below water without any special down-take tubes. 
The object of the experiments was to show the 
variations in pressure in the lower vessel of the 
boiler, below that due to the head of water, and 
this was ascertained by a long gauge-glass connect- 
ing the steam space of the top cylinder, or upper 
vessel, with the lower vessel or wing cylinder. 
The results were plotted in curves on a diagram. 
With the generating tubes delivering above water, 
as the rate of working increased the pressure 
column fell slightly, and at an evaporation of 3 lb. 
per square foot of heating surface per hour, the 
fall of pressure in the lower vessel was repre- 
sented by a drop of 1 in. of the water gauge, 
whilst at 20 lb. evaporation per square foot 
it was nearly 3 in. With the tubes deli- 
vering below water, the fall of pressure was 
very much more rapid. At about 3 lb. of water 
evaporated per square foot per hour, the fall of 
pressure was about 3 in., whilst at 15 lb. evaporated 
per square foot per hour the fall of pressure was 
over 7in. In both these experiments down-comer 
tubes were in operation. When, however, the 
boiler with tubes delivering below water was used, 
and with no down tubes in action, the fall in pres- 
sure in the lower cylinder was extremely rapid until 
a certain point was reached, when there was a still 
more rapid rise in pressure. In one case of the 
latter type, when evaporating about 14 lb. of water 
per square foot per hour, the fall of pressure was 
3in. The curve continued to fall until at about 10 Ib. 
per square foot per hour, the fall of pressure was 
15 in. A sudden rise in pressure then occurred, at 
12 lb. it having returned to 13 in. This the author 
attributes to the fact that at a comparatively high 
rate of evaporation the steam is unable to get out 
of the top ends of the tubes fast enough to com- 
pletely relieve the steam pressure, and thus the 
steam, at times, comes out at the bottom ends as 
well as the top. We must refer our readers to the 
paper itself, and to the diagrams accompanying it, 
which we shall shortly publish, for further infor- 
mation on this interesting and important subject. 
The first speaker on this paper was M. Normand. 
He said that it had been a matter of surprise to him 
how boilers of this type could have been worked 
without the down-comer tubes for circulation. The 
Belleville boiler, as first designed, had no return 
tubes, and the result was that sometimes the water 
got to the top, and the steam to the bottom of the 
boiler, which was by no means a desirable result. 
Mr. Watt said that, in the water-tube boiler re- 
ferred to by the author, the tubes were very small 
in diameter, and, therefore, they had to depend on 
rapid circulation. There might, however, be over- 
circulation in a boiler, and the consequent result 
would be over-heating of the tubes. In some of 
these boilers the tubes had been galvanised inter- 
nally, and the zinc had decomposed the steam. He 
thought that the same action occurred in a lesser 
degree with iron or steel tubes, and so, unless means 
were taken for stopping the over-heating of the 
tubes, the life of the boiler would be very short. Mr. 
Watt next referred to the boilers of the Propontis, 
which, he said, resembled those made by Messrs. 
Thornycroft and M. Normand, but here the tubes 
were 24 in. in diameter, in spite of which they did 
not last very long, giving way by internal corrosion. 
Mr. Pilcher, referring to the question of circula- 
tion in water-tube boilers, described the means 
adopted by Mr. Maxim in the boiler of his flying 
machine. This boiler was of the Thornycroft type, 
the generating tubes being of excessively thin 
copper, and # in. in diameter. The maximum 
horse-power was 300 indicated, the pressure in the 
boiler being 300 lb. to the square inch, and the 
weight of boiler 3 lb. per indicated horse-power. 
With the excessively high rate of evaporation and 
thin tubes, it was found impossible to produce 
sufficient circulation to keep the tubes from burn- 
ing. Mr. Pilcher made a sketch on the blackboard, 
illustrating the device adopted by Mr. Maxim, 
from which we gathered that the feed-water was 
carried through the end of the top cylinder by 
means of an internal pipe, being delivered in 
the top end of the down-comer tube provided 
for circulation, At the delivery orifice of the 
feed pipe in the down-comer tube there was 
el a conical valve to which was attached a 











light rod passing through the feed pipe, presumably 
by means of a stuffing-box, and having a spiral 
spring on the outside. The tendency of the spring 
was to keep the valve closed, and in this way an 
excess of pressure over the boiler pressure was set 
up in the feed pipe by means of the pump. The 
spring was so adjusted as to give this excess at 50 lb., 
so that the pressure in the boiler being 300 Ib., the 
pressure in the feed pipe would be 350 1b. In this 
way the water would be injected with high velocity 
into the down-comer tube, and would thus increase 
the circulation. It was found in practice that with 
this feed injector in use the boiler could be worked 
with safety, however high the temperature of the 
furnace, whilst without it the tubes were burnt. We 
understand that the weight of boiler given by Mr. 
Pilcher, namely, 3 lb. per indicated horse-power, 
does not include water. 

Mr. Thornycroft, in replying to the discussion, 
said he was afraid that he had not fully explained 
himself in the paper, as he gathered some of the 
speakers had not quite grasped his meaning. Re- 
ferring to the device described by Mr. Pilcher, he 
thought that for ordinary purposes it would not 
be advisable, and he was of opinion that if the 
generating tubes were not excessively long, they 
could be worked at the small diameter Mr. Maxim 
had adopted. That is to say, at 300lb. pressure 
the tubes could be made to stand at # in. in dia- 
meter, though doubtless the fact remained they had 
broken down in the instance referred to. He him- 
self had found that a 3-in. tube could not be burnt 
in a smith’s fire, even working at atmospheric pres- 
sure. In steam-generating tubes of large diameter 
there would be no change in the water due to circu- 
lation, for the steam would find its way through 
the water when working slowly. Mr. Watt had 
said there might be over-circulation, but that the 
speaker looked on as impossible. The Propontis’ 
boiler had failed, not through over-circulation, but 
because the steam had driven the water out of some 
of the larger vessels. Ina water-tube boiler con- 
structed on his principle by his firm the tubes had 
been worked five years, and at the end of that time 
they had been found still good. They were origi- 
nally 15 B.W.G., and when taken out were 16 
B.W.G., there being no evidence of local pitting. 
These were steel tubes. 

In the afternoon of Tuesday members were shown 
round the Southampton Docks by Mr. Dixon, and 
vlog evening the dinner of the Institution was 

eld. 


Matt STEAMERS FOR WAR Purposes, 


On the second day of the meeting, Wednesday, 
July 25, upon the members assembling in the 
theatre of the Hartley Institute at Southampton, 
Lord Brassey again occupied the chair. The first 
business was the reading of a paper by Professor 
J. H. Biles, entitled ‘‘ The Design of Mail Steamers, 
with special reference to their Use for War Pur- 
poses.” ‘This paper we shall print in full shortly, 
and for the present it will be suflicient, therefore, 
to say that the author advocated a vessel designed 
primarily as a mail steamer, but having certain 
features which would enable it to be readily con- 
verted in time of war into a vessel that might be 
looked on as equivalent to a first-class cruiser. The 
most conspicuous departure from general practice 
was a recess in the side of the ship, designed to 
take armour-plates to form a protective belt. Pro- 
vision was also made for introducing additional 
bulkheads, so as to more effectually subdivide the 
ship. The bunker arrangement was also designed 
" afford protection by means of the coal from shell 

re. 

The paper having been read by the author, Lord 
Brassey was the first speaker. He referred favour- 
ably to the general features of the author’s design, 
and pointed out that with our enormous commerce 
we were bound to make special provision for the 
protection of our mercantile marine in the case of 
war. It would be hardly possible to provide 
cruisers enough for this purpose, and he would 
assume it would be desirable that a certain number 
of ships should be available that would be useful 
for commerce in times of peace, and for war pur- 
poses should we be involved in hostilities with a 
strong naval Power. The Admiralty had accepted 
this principle already by paying subsidies to large 

il steamers. That, he held, was a wise and 
statesmanlike course, and he would further advo- 
cate a following of the principles advocated by the 
author. He had always thought that sufficient 
consideration had not been paid to the conditions 





which should be insisted upon in subsidising mer- 
chant vessels, and he was further of opinion that 
the structural arrangements set forth in Mr. Biles’s 
paper might be insisted on. The financial ques- 
tion was the key to the subject, and it was un- 
doubted that the cost of special structural arrange- 
ments ought to be met by the State. Personally 
he would like to see greater strictness exercised in 
carrying out these structural arrangements in sub- 
sidised vessels, and there must be a corresponding 
liberality on the part of the State in the subsidies 
paid toowners. Another point he would insist upon 
would be that any vessels so subsidised should be 
held to the British flag during the whole time of the 
useful life of the vessel. He trusted that Professor 
Biles’s paper would receive due attention in the 
highest quarters, for he thought the author had 
shown that it was possible to build a vessel which 
could be made available for effective work in time 
of war, and yet be of value to her owners for mer- 
cantile avocations in time of peace. We in this 
country were far more thrifty than other nations in 
the matter of mail subsidies. Taking four of the 
chief maritime States, he found that the propor- 
tionate sum paid for mail contracts, as compared 
to the value of the commerce, was as 1 to 336, 
whilst in the case of Great Britain the correspond- 
ing figures were 1 to 1161. In addition to this it 
might be stated that the French Government paid 
a sum of 360,000/. as a subsidy to the owners of 
vessels, He was sure that if any Government 
wished to do a popular thing, they could not gain 
that end more effectually than by dealing liberally 
with the question of ocean subsidies, especially in 
the case of opening out new routes. 

Lord Brassey here stated that as the discussion 
was about to enter into technical matters, it would 
be more convenient if a professional naval architect 
were to preside over the deliberations of the meet- 
ing. He had, therefore, asked Mr. Morgan, iate 
of the Constructive Department of the Admiralty, 
to take the chair. 

Sir Edward Harland was the next speaker. He 
said he had only just seen the paper, and had, 
therefore, had no time to criticise the details set 
forth, so as to form a just estimate of the value of 
the author’s ideas ; but as he had been asked to 
speak, he would venture to put forward what ap- 
peared to him to be on the surface of the question. 
In the first place, he was glad to hear from the 
author that the recommendations of the Bulkheads 
Committee had received approval, and he would 
also point out that they had been favourably 
accepted by very many shipbuilders. Sir Edward 
wished to point out, however, that those recommen- 
dations only applied to very largevessels, in which 
they did not interfere with the stowage of cargo. In 
the absence of Mr. W. H. White, Sir Edward 
would only speak as to the bearing of the bulkhead 
question on merchant ships. That, he thought, was 
a fairer course, as, had Mr. White been present, he 
would, perhaps, have spoken on the other side, 
and have counteracted the remarks Sir Edward 
might have made. The speaker thought that the 
work of getting coal from the bunkers to the 
stokeholds, in the proposed arrangement set forth 
by the author, would prove a matter of great diffi- 
culty, and the ren of coal was a feature of the 
greatest importance. Professor Biles had advocated 
shorter stroke in the engines, in order to facilitate 
protection. That suggestion the speaker dissented 
from. It was altogether too terrific a sacrifice for 
the shipowner to contemplate. The present ratio 
of stroke to diameter of cylinder adopted by marine 
engineers for mercantile vessels was the result of 
long experience, and they could not go back in 
this matter. He also thought that the proportion 
of stroke to diameter of cylinders should not be 
governed by the number of revolutions. With regard 
to the recess in the side of the vessel which the author 

roposed to construct in order to take the armoured 
belt, that the speaker could not but regard as an 
impossible feature, as it would destroy the continuity 
of the shell plating, which is the foundation of 
strength in a ship’s construction. The breaking of 
that continuity could not be compensated for by 
any deck or other strengthening. With regard to 
the financial question, he thought that the cost of 
armour-plates, and the interest on their value whilst 
lying in store, put the suggestion of a belt beyond 
the bounds of a practical matter. Moreover, he 
could not conceive that the filling of any space with 
coal would impede the pee of shot, and, indeed, 
if the shot went through the ship’s side, it would be 
far better that the compartments should be empty, 
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in order that access might be had to the hole in 
order to plug it up. He believed experiments 
had been made by the Government as to the 
efficiency of coal for stopping shot and shell, but 
the results of these experiments, although obtained 
at the public expense, had been carefully kept 
secret. Professor Biles in his paper had esti- 
mated the extra weight, to be carried by the ship 
in time of peace, in order that she might be trans- 
formed into a war vessel, at 600 tons, and the speaker 
thought that the author had treated this matter 
somewhat lightly. At present it was true it would 
not matter much to the shipowner whether he car- 
ried 600 or 6000 tons extra weight, as no return 
was being made for the freight transported. Pt 
in ordinary times, when there might be expectec vu 
be some profit, this extra burden of 600 tons: ud 
be a very serious matter, so much so that the .. ‘»- 
owner would not be saddled with it, unless th 
Government paid so large a sum that it would pr. 
the plan outside the bounds of a remunera’.ve 
scheme for the country. Professor Biles had advo- 
cated double bulkheads, with steam pumps in the 
space between. In warships that might be a good 
arrangement, but merchant shipowners would 
object to the extra space required. There would 
be wanted for the purpose a space of 2 ft. 6 in. or 
3 ft., and that would represent a large amount of 
freight with measured goods. Altogether, Sir 
Edward looked on this paper as an interesting 
and valuable addition to the Transactions of the 
Institution, but he thought the scheme brought 
forward by the author would hardly suit either 
the Government or the owner. In fact, it 
was inadvisable to build a ship both for war and 
mercantile purposes. The type of merchant 
steamer might be said to be superseded every six 
years, but happily there was not a naval war at so 
short an interval. The warship and the trading 
ship were so fundamentally dissimilar that 1t was 
better to keep them separate, making warships for 
war, and merchant ships for mercantile purposes. 
Mr. B. Martell thought that possibly the last 
speaker had a little misunderstood the author. 
He took it that Mr. Biles did not expect to build a 
ship at once from the drawings attached to the 
paper. Possibly, as Sir Edward Harland said, it 
would not pay the private individual to follow the 
lines suggested by the author, but it was the duty 
of the Government to see that the shipowner did 
not suffer loss in this respect. He feared, how- 
ever, that the scheme would not be carried out, 
because Governments are not only mean, but are 
often unjust. Some years ago our own Admiralty 
went round to different shipowners and persuaded 
them to introduce such features in their vessels as 
would render them more serviceable for warlike 
purposes. The owners had naturally asked what re- 
ward they were to receive for going to the expense 
of putting in extra bulkheads and making other 
structural alterations. They had been told that 
they would receive a reward in theirs being the 
first — to be taken up for Government pur- 
poses when the services of mercantile vessels 
were required. What was the result? War 
came shortly, and a large number of troops 
and material had to be transported across the 
sea, but those very ships that had been specially 
altered in design to meet Admiralty suggestions, 
were passed over, and other vessels were 
employed that had not even been classed 
in the Registration Society. As to the break 
of continuity in strength due to the recess in 
the ship’s side for the armour belt, as proposed by 
the author, he did not think there would be any 
difficulty in this respect, because if the part were 
‘eg son plated and filled in with teak, it would 
e just as strong as any other part of the vessel. 
He found it necessary, therefore, to differ from 
Sir Edward Harland on this point. With regard 
to the value of coal protection as against shot and 
shell, if there was any truth as to rumours that got 
abroad about the results of the Admiralty experi- 
ments, coal armour was exceedingly effective. Gene- 
rally he would say that there was nothing practi- 
cally impossible in carrying out the designs of the 
author, and he considered it the duty of the Govern- 
ment to undertake an inquiry into the matter. 
Admiral Boys was the next speaker. He agreed 
with Sir Edward Harland as to the difficulty of 
reading a paper hurriedly and then discussing it 
off-hand. A warship, he would point out, was always 
a compromise, and to turn mail steamers into men- 
of-war would so greatly further compromise the 
compromise that he did not think any one vessel 








could effectually serve both purposes. In any case, 
it was his opinion that Professor Biles had classed 
his vessel too highly in putting it down as a first- 
class cruiser. econo vessels might have a use- 
ful place in time of war, but to attempt to transform 
them into first-class cruisers was putting their value 
altogether too high. With regard to the Ports- 
mouth experiments as to the value of coal armour, 
the position might be briefly stated as follows: 
The coal caused shells to burst, and the fragments 
were arrested by the mass of fuel. It had been a 
moot point whether the shell would set fire to the 
coal, but this had been found not to occur. Some- 
thing had been said about the making public of Admi- 
ralty experiments during the present discussion, 
and in special reference to these coal armour trials. 
Sir Edward Reed, in speaking at the dinner the 
night before, had also touched on the same sub- 
ject, and had advocated that the designs of pro- 
posed warships should be placed before the House 
of Commons before the Navy Estimates came on. 
Admiral Boys, referring to this, asked what would 
be the result of such a proceeding. There would 
only be, perhaps, half a dozen members who would 
be capable of understanding these plans, and the 
result would be that the design of our warships 
would speedily degenerate into a party question. 

Mr. Sydney W. Barnaby was next invited by the 
chairman to speak on the paper. He said that the 
contribution of Professor Biles deserved respectful 
attention, because it set forth the views, not of an 
idle dreamer or an irresponsible person who would 
say at random, ‘‘Let us put armour on the ship’s 
side,” but it contained the views of a professional, 
man who knew by experience what was necessary 
in a mail ship and what was wanted for an effective 
war vessel. This paper was evidently the result 
of much thought and study on the part of 
the author, and he imagined, if the truth could 
be known, that Professor Biles had somewhere at 
home a large number of drawings containing the 
many details that required consideration before a 
scheme of this kind could be put forward by a 
naval architect who took a serious view of his 
responsibilities towards the Institution in contri- 
buting a paper of that kind. The question of coal 
stowage was one which appeared to him amongst 
the most serious problems that had to be faced in 
transforming a merchant ship into a war vessel. It 
was impossible to carry coal for mercantile vessels 
in the same manner as in warships, on account of 
the immense deal of handling required, and one of 
the greatest difficulties in getting high speed in 
warships was that of bringing the coal to the stoke- 
hole plates. A year or two ago, in a discussion at 
the Institution of Civil Engineers upon a paper 
read by the speaker’s father, Sir Nathaniel Bar- 
naby, he (the speaker) had referred to proposals 
made to use war vessels for mercantile purposes. 
Sir Frederick Bramwell had then said that such a 
—— was to him like shaking a red rag at a 
bull, so objectionable did it seem for the State 
to compete in this manner with private enter- 
prise. Therefore, as they had to abandon 
the idea of using Government vessels in trade, 
the alternative was to use trading vessels for the 
Government. The design set forth by the author 
he thought was calculated to produce a good war- 
ship. The author had added to the beam and had 
thus increased the metacentric height so as to 
insure increased stability in case of any of the 
compartinents being filled. He would like to ask 
Professor Biles whether he had considered the 
alternative, in place of fitting armour to the side, 
of having two decks, one above and one below the 
water level. To convert the ship into a war vessel 
the space between the two decks would be packed 
with water-excluding material. He had made 
some calculations roughly during the reading of 
the paper, and he found that the weight of an 
armoured boat would be 1300 tons, whilst the weight 
of water-excluding material of a nature such as he 
had in his mind, would be 330 tons. There would 
be this advantage also in the plan he proposed : 
War came suddenly in modern times, and there 
would be short notice for fitting armour to the side 
of a ship. But this water-excluding material could 
be packed in in a very short time. It would be 
interesting, the speaker added, if some one could 
inform the meeting what had been done in the case 
of the Russian Volunteer Fleet. 

Mr. Denny said he could answer Mr. Barnaby’s 
last question. His firm had constructed two vessels, 
and were now building a. third, for the purpose of 
the Russian Volunteer Fleet. No very special appli- 





ances had been introduced but additional pumping 
gear and some strengthening of the structure to 
provide platforms for very light guns. In regard 
to Mr. Biles’s proposals, there was nothing impos- 
sible from a shipbuilder’s point of view ; it was all 
a question of money. There was one advantage 
in having these convertible vessels that had not 
been referred to ; this was that the crews would be 
constantly under training in the ships they would 
man. When he had heard Admiral Boys say that 
these proposed vessels would not be equal to 
cruisers, he had thought that, at least, was an open 
question. For his own part, he was of opinion that 
in some cases such vessels, with their trained crews, 
would be far better than the present first-class 
cruisers, with their horrible complications of cocks 
and valves, and all manner of fittings. Perhaps 
it would be better to be on board a merchant 


vessel that would go than on a cruiser that had © 


broken down. With regard to the recess in the 
side, Mr. Denny thought there could be no doubt 
that the vessel could be made as strong there as was 
needed, but he was of opinion that the space 
should be filled in. Reference had been made by 
the author to wells in the double bottom. He 
could only say he never fitted them unless obliged 
to do so, as the non-return valves, so-called, 
seldom acted, and the consequence was that the 
great advantage of the double bottom was thus 
lost. The Russian ships referred to were sub- 
divided in accordance with the requirements that 
were usual in vessels of this class. 

Mr. Swan, of Newcastle-on-Tyne, said that a 
good deal of reference had been made to the recess 
in the ship’s side. It was a feature of which he 
did not see the necessity. He would propose to 
give support to the armour by means of an ex- 
ternal shelf, so that the protective plating would 
be entirely outside. In some of the American 
vessels this system had been adopted. It would 
have the advantage of being cheaper than the re- 
cess, and the armour could be applied more quickly. 
He would have the shelf fitted when the ship was 
built, and holes for attachment bored. The whole 
would then be removed, and kept in stock. All 
work would be done to template, so that any 
armour would fit any ship—as some one suggested 
afterwards, like the policemen’s boots. 

Professor Biles, in replying to the discussion, 
said he had been perfectly aware that his paper 
would receive a considerable amount of opposition. 
He thought, however, that it might be looked on 
as a summary of what was in the minds of many 
private builders of ships, who had constructed war 
vessels as well as merchant ships in their own 
yards. It had been said truly that in a naval war 
we could not produce vessels at the rate wanted 
if the fight were a close one, and we should 
have to fall back on ships that were not warships. 
The question was, whether we should not earlier 
recognise that state of affairs than when the call 
came, and, recognising it, make provision in time. 
He knew no power could make a ship a perfect war 
vessel and a perfect merchant ship, but he held 
that it was possible to so design a mail steamer as 
to make her suitable for some war purposes. It was 
not a great deal, after all, in the way of alteration 
that he suggested, and the great question was 
whether the game was worth the candle. He pro- 
posed 600 tons extra weight, and it had been con- 
cluded that that amount of cargo should be sacri- 
ficed. But, he would ask, was it necessary that 
the weight should be taken out of the ship? Could 
not the additional demands on her be met by in- 
creased draught? In view of the improvements in 
dock construction now taking place, he thought 
such a step might be contemplated. Again, mail 
steamers generally carried light cargo, so there 
would be a margin for extra weight. Sir Edward 
Harland had objected to short-stroke engines, but 
he would remind the meeting that the term ‘‘ short 
stroke” was a comparative one, and he would only 
say that the stroke should be kept as short as would 
be consistent with efficient working at sea. Of 
course, if war considerations were disregarded, the 
stroke of the engines might be made longer than 
they otherwise would, but possibly something might 
be sacrificed in this direction. He would point out 
that the stroke of the engine had not been increas- 
ing continuously; for instance, in a case of a vessel 
of 10,000 horse-power built 10 years ago the stroke 
of the pistons is 64 ft.; a vessel recently built with 
20,000 horse-power had a 5-ft. stroke. In regard to 
coal protection, that had been shown to be of real 
value. It wasa fact which could not be gainsaid. Sir 
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Edward Harland had said it would be better to have 
a compartment empty in order that the crew could 
get at the hole made by the projectile in order to 
stop it. But if no coal were there, a shell explod- 
ing inside the ship would drive out sufficient area 
of plating to prevent the possibility of stopping 
the orifice. He could not but recognise Sir Edward 
Harland’s great experience in commercial matters 
connected with shipping, but he did not think that 
all shipowners would agree that no possible subsidy 
could pay them for the sacrifices they would be 
likely to incur in adopting his design. Mr. Barnaby 
had raised an important question in introducing the 
subject of water-excluding material. The speaker 
was not sufficiently acquainted with all the facts to 
be able to argue it out positively. The problem 
was, Could the proper material be procured for the 
purpose? In the case of armour, however, not 
only would such protection maintain stability and 
buoyancy, but it would protect the engines as 
well, which the water-excluding material would 
not do. Mr. Swan had made a very pertinent 
remark in suggesting the fitting of outside armour. 
He had considered this point, but had abandoned 
the idea, thinking there would be no time in case 
of war being declared to prepare the armour and 
fittings. His view was that the duty of transform- 
ing the merchant vessel into the cruiser should rest 
with the owner, and from this point of view the 
recess possessed superior qualifications to the out- 
side shelf. If, however, the recess were objected to, 
the shelf could be fitted. 

Mr. Swan explained that he meant the shelf 
should be made at the time the ship was built, and 
— ready to be applied when required. 

r. Morgan, in summing up the discussion, said 
that the paper of Professor Biles was undoubtedly 
a very suggestive one. In regard to what had been 
said about the coal protection experiments, there 
was no doubt that coal had shown a remarkable 
power of quenching shell fire, although it was not 
supposed to stop the progress of solid shot. In 
future wars quick-firing shell guns would play a 
large part in the attack, especially with vessels of 
the cruiser class, so that here it was that coal pro- 
tection would be especially valuable. 


MetHOD oF CALCULATING WETTED SuRFACES. 

The remaining paper read at this sitting was con- 
tributed by Mr. Archibald Denny, and was entitled 
‘* A Rapid Method of Calculating Wetted Surfaces.” 
This paper we shall print in full at an early date. 

On this day the members visited the Royal Mail 
steamer Scot, lying in the Empress Dock, where 
they had an opportunity of admiring her graceful 
model and handsome proportions, and also of lunch- 
ing on board at the invitation of the chairman and 
the directors of the Union Steamship Company. In 
the afternoon the Mayor of Southampton enter- 
tained the members at a garden party at the Red 
Lodge grounds, Bassett. The proceedings on the 
subsequent days of the meeting we shall deal with 
next week. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 18, 1894. 


THE resumption of traffic on the western roads be- 
tween Chicago and San Francisco has already been felt 
in the iron trade. There are visible signs of an im- 
proving demand, but it is not probable that the im- 
provement will extend beyond covering 30 days’ re- 
quirements. Pig iron is increasing in output ; at this 
time it is 90,000 tons per week, but the demand scarcely 
warrants the increase. In every branch of trade buyers 
are waiting, without clear ideas as to the future. The 
wages scales are settled ; prices have reached bed rock ; 
there is much projected work, but there is uncertaint 
as to tariff duties. The shipyards are crowded with 
work ; locomotive car and bridge works are doing less 
than half; manufacturers of machinery castings are 
picking up more work ; boiler-making is very dull ; 
manufacturers of agricultural implements are prepar- 
ing for autumn activity. There is a promised improve- 
ment, but week after week passes without any pro- 
nounced expansion of orders. Coal-mining is better, 
but the strike has not been entirely broken. The 
country is daily awaiting an announcement from the 
Conference Committee on Tariff Duties. 





Porttanp Cement: Erratum.—In our article on this 
subject in our issue of July 13, page 52, first column, 
line 10, the statement that adding 20 per cent. of the 
coarse particles to fine sifted cement decreased the tensile 


strength 47 per cent., should read ‘increased the 
strength,” 








NOTES FROM THE NORTH. 
G Lascow, Wednesday. 

Glasgow Pig-Iron Market.—The Big iron warrant market 
was quiet but steady last Thursday forenoon, and only 
some 2000 tons of Scotch changed hands, former prices 
ruling. Cleveland and hematite irons were nod in 
demand. The former was nominally 1d. per ton dearer. 
In the afternoon the market was practically idle, only 
two lots of Scotch being done at the forenoon price. On 
Friday forenoon the market was again idle, only some 3000 
tons or so of Scotch iron changing hands, Prices were 
unaltered from those of Thursday. In the afternoon 
only 1000 or 1500 tons of Scotch iron were dealt in, and 
prices closed unchanged. The settlement prices at the 
close were—Scotch, 41s. i. per ton; Cleveland, 
35s. 44d. ; Cumberland and Middlesbrough hematite iron 
respectively, 43s. 9d. and 42s, 9d. per ton. Business was 
very quiet on Monday forenoon, the transactions reported 
not amounting to more than 2000 or 3000 tons. Scotch 
and Cleveland each lost 4d. per ton. There was rather 
more doing in the afternoon. About 5000 tons of Scotch 
were bought, principally by one house, and the cash 
price left off 4d. per ton up from the afternoon. Business 
was done unofficially at 41s. 11d. per ton Friday, with 
a “call.” One lot of 500 tons of Cumberland hema- 
tite iron was sold at 43s. 8d. cash. The settlement 
rices at the close were—Scotch iron, 41s. 104d. per ton ; 

leveland, 35s. 44d. ; Cumberland and Middlesbrough 
hematite iron, 43s. 9d. and 42s. 9d. per ton respectively. 
Only a trifling business was transacted on Tuesday fore- 
noon—some 2000 tons of Scotch, 500 tons of Cleveland, 
and 1000 tons of Cumberland hematite iron comprising 
all the sales. Prices were very steady, with the excep- 
tion of Cumberland hematite iron, which ip way 13. 
per ton. The market continued idle in the afternoon, 
only a couple of lots of Scotch and one lot of Cumber- 
land hematite iron being dealt in. Prices remained 
unchanged. The closing settlement prices were—Scotch 
iron, 41s. 104d. per ton; Cleveland, 35s. 44d. ; Cumberland 
and Middlesbrough hematite iron, respectively, 43s. 74d. 
and 42s, 9d. per ton. Business was again very quiet to- 
day. About 2000 tons of Scotch iron were sold in the 
forenoon out and out, while 2000 tons or so changed 
hands on option conditions, and 500 tons of Cleveland 
were dealt in. About 4000 tons of Scotch iron were sold 
in the afternoon, and prices closed unchanged from the 
forenocn. The settlement prices were, res ectively, 
41s. 104d., 35s. 44d., 43s. 74d., and 42s. 9d. per ton. The 
following are the quotations for several special brands 
of makers’ No. 1 iron: Clyde and Calder, 53s. 6d. per 
ton; Summerlee, 55s.; Gartsherrie and Coltness, 
57s. 6d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 52s.; Shotts (shipped at 
Leith), 55s. per ton; Langloan and Carron out of the 
market. There are 11 blast furnaces in actual opera- 
tion, three at Coltness and four at Shotts making ordina 
iron, and four at Glengarnock making basic iron. 
year ago there were 67 furnaces blowing. Unless 
there is a speedy adjustment of the dispute with the 
miners, even the small number of furnaces now in blast 
will soon require to damp down for want of fuel. 
If the strike of the coal-miners were to end to-morrow, 
it would probably be about a fortnight before the 
furnaces could be producing again, while consumption 
would at once begin, and holders of iron are strongly of 
opinion that a smart advance in a of makers’ iron 
will be experienced when the coal trade dispute is actuall 
settled. t week’s shipments of pig iron from a 
Scotch ports amounted to 3600 tons, as compared with 
4821 tons in the corresponding week of last year. They 
included 207 tons for Canada, 100 tons for South America, 
130 tons for Australia, 315 tons for France, 140 tons for 
Germany, 921 tons for Holland, smaller quantities ‘for 
other countries, and 1632 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 307,980 tons yesterday afternoon, against 
308,605 tons yesterday week, thus showing for the past 
week a decrease amounting to 625 tons. 


Glasgow C Market.—Business was done in copper 
(25 tons) last Thursday afternoon at 38/. 18s. 9d. per ton 
three months, with sellers over at that price, or a drop of 
3s. 9d. from the forenoon, in sympathy with the dulness 
reported from London at the opening of the forenoon 
metal market. The price was nominally 5s. per ton 
higher on Friday forenoon. Cash quotations were un- 
changed in the afternoon, but business was done at 
387. 17s. 6d. three months, being a drop of 6s. 3d. per ton 
from the forenoon. Thecash settlement priceon Monday 
was 38/. 5s., and on Tuesday 38/. 2s. 6d. per ton, but no 
business was done on either day. A lot of 25 tons was 
sold to-day at 38/. 3s. 9d. per ton cash. 


Forthcoming Launch of a Cruiser at Clydebank.—It is 
expected that Messsrs. James and George Thomson, 
Clydebank, will have the first of their Admiralty cruisers 
ready for launching by the end of this month or early in 
“August. 

Contracts for Locomotives.—Messrs. Dubs and Co., 
Glasgow Locomotive Works, have secured an order from 
the Midland Railway Company for a number of locomo- 
tives ; also an order for some engines for Russia. As the 
latter must be delivered before the close of the navigation 
in the Baltic, the works have this week been put on full 
time.—Messrs. Sharp, Stewart, and Co., Springburn, are 
said to be building 26 new engines for the Midland and 
Great Northern joint line, which will be the most powerful 
working on that line. The Midland type is being followed, 
and the engines will have inside cylinders. — Messrs, 
Neilson and Co., Hydepark Locomotive Works, have 
recently booked an order from the Great Indian Penin- 
sular Railway for 10 heavy engines. 


Seawall, Esplanade, and Pier Contracts. — Messrs, 








George M‘Kay and Son, Carnoustie, have secured a con 
tract to build a seawall and es lanade at Oban, the 
amountof the tender being 1275/.—The Sutherland County 
Council have this week lét contracts for the construction 
of piers at Golspie and Embo, with the aid of grants from 
the Government. Mr. R. C. Brebner, Edinburgh, has got 
the contract for the pier at Golspie, for which his tender 
was 1439/. 13s. 9d. ; and the contract for the Embo pier 
has been let to Messrs. Forbes and M‘Leod, Stornoway, 
whose tender was 14807. These two pieces of work were 
estimated to cost respectively 2000/. and 1700/. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Very little new can be said 
of the northern iron trade. Prices, though weak, are 
hardly altered since we last reported. esterday the 
rst, Shor on ’Change here was only small, and affairs 
generally were flat. Buyers were very shy, and little 
business was transacted. Numerous complaints that 
labour difficulties were interfering with trade were heard, 
and most ay took anything but a hopeful view of 
prospects fur the future. No.3 g. m. b. Cleveland pi 
Iron was sold at 35s. 6d. for early f. 0. b, delivery, an 
few sellers would listen to anything below that quota- 
tion, though there were buyers who endeavoured to pur- 
chase at rather less. The lower qualities were weak, 
the production being reported in excess of the require- 
ments. A little business was done at 34s. 6d. for No. 4 
foundry, and 34s. for grey forge, both for early delivery. 
Middlesbrough warrants were steady a the day 
at 35s. 44d. cash buyers, but there was little doing in them. 
An unfavourable account was = of the hematite pig 
iron trade. For early f.o.b. delivery of Nos. 1, 2, and 3 
makers’ east coast brands 43s. was accepted, and some 
buyers were not disposed to pay that figure. Spanish ore 
was quiet, about 12s. being generally named for average 
rubio, delivered here. The likelihood of the blast- 
furnacemen here taking a twenty-four hours’ stand next 
month to hold a demonstration is causing some uneasiness. 
The loss to the men in wages for such a suspension of 
operations will, it is said, be fully 10,000/. 

Manufactured Iron and Stcel.—These two industries 
are exceedingly dull, and there is nothing to indicate an 
early improvement. The closing of shipyards has sus- 
pended the executing of several orders, and few firms are 
anything like fully employed. Prices are very low and 
have a downward tendency, but they can hardly be said 
to be quotably altered. Common iron bars are 41, 17s. 6d. ; 
best bars, 5/. 7s. 6d. ; iron ship-plates, 4/. 15s. ; steel ship- 
plates, 4/. 17s. 6d. ; iron ship-angles, 4/. 11s. 9d. ; and steel 
ship-angles, 4/. 12s. 6d.—all less the customary 24 per 
cent. discount for cash, and some firms might accept 
orders at less than these prices. Heavy steel rails are 
nominally 3/. 12s, 6d. net at works. 


The Consett Iron Company.—The directors of the Con- 
sett Iron Company, Limited, have resolved to recommend 
to the ordinary general meeting, on August 4 next, the 
payment of a dividend of 9s. per share on the ordinary 
shares, and of 4s. per share on the 8 per cent. preference 
shares. A dividend of 5s. per share will also be recom- 
mended to the meeting of the Consett Spanish Ore Com- 
pany, Limited, to be held the same day. 


The Fuel Trade.—Fuel keeps steady, with prices very 
little changed. On Newcastle Exchange best Northum- 
brian steam coal is quoted 11s. f.o.b., and steam small 
about 5s. Bunker coal is put at 7s. 3d. per ton f.o.b. 
in Tyne Dock. There is a rather better demand for gas 
coal, but the price is not altered. Coke is pretty firm. 
Here the general price named for average blast-furnace 
qualities is 12s. 6d. delivered at Cleveland works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tinsley Rolling Mills Company, Limited.—The report 
of the directors of this company states that, notwith- 
standing the many circumstances which have adversely 
affected all commercial undertakings during the last 12 
months, the company’s business has been well main- 
tained, and the profits justify the board in recommending 
that a dividend of 18s. per share be declared, free of 
income-tax, leaving the sum of 49/. 0s. 5d. to be carried 
forward to the next year’s account. The buildings, plant, 
and machinery have been kept in efficient repair out of 
income. Mr. GeorgeSenior is the director who retires b 
rotation at this meeting, and, being eligible, offers himself 
for re-election. Mr. Wing, the auditor, also retires, but 
offers himself for re-election. The dividend is at the rate 
of 15 per cent. In 1890 and 1891 it was 25 per cent., in 
1892 cent., and in 1893 15 per cent., so that the 
shareholders’ capital has been returned in dividends 
during the last five years. 


International Gauge for Rounds and Flats.—At a meet- 
ing of the Sheffield Chamber of Commerce this week a 
letter was read from the London Chamber of Commerce, 
inclosing a communication from the American Society of 
Mechanical Engineers, giving an account of the move- 
ment to establish an international gauge ; and the secre- 
tary was asked to write to the London Chamber of Com- 
merce expressing the feeling of the Sheffield Chamber in 
favour of an international gauge based upon the milli- 
metre, and to request further information in reference to 
the movement. 

Iron and Steel.—Tf en the heavy iron and steel 
trades are more depressed than a month ago, and the 
outlook is not cheerful. Local-made forge pig is on offer 
at 39s. 6d. per ton, and foundry at 41s., with symptoms of 
weakness in the market. Ironfounders are complaining 
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in every part of the district, orders showing a decline in 
nearly every department. So far as manufactured iron 
is concerned, the demand is principally for common bar 
at 5/. 7s. 6d. for export to Australia and India, but one 
or two leading houses have some fair orders for better- 
class qualities for the home trade. Forges and rolling 
mills are for the most part peng | four ee per week, 
very few of them being kept on full time. Beyond a few 
orders for Australia and the home collieries, little is doing 
in the sheet trade. The call for Bessemer material has 
shown a decline on the past few weeks, billets of guaran- 
teed carbon now being on offer at 5l. 7s, 6d. per ton. 
The call for Siemens-Martin material is upheld. For 
crucible cast steel the demand is only slow, American 
orders showing a heavy falling off on the past two months. 
Two of the armour-plate houses have plenty of work on 
hand, and projectile manufacturers expect to be better 
employed at an early date, as they are bringing out 
special material which they believe will prove superior to 
anything yet produced on the Continent. Complaints 
are universal throughout the engineering branches, and 
many mechanics are now out of work, or only partially 
employed. Speaking generally, the heavy trades of this 
district are very depressed. 





NOTES FROM THE SOUTH-WEST. 

Water Supply of Totnes.—A reservoir at Bowden, near 
Totnes, constructed in connection with a new high-level 
supply for that borough, was opened by the Mayor (Mr. 
A. i Tanqueray) on Thursday. The Mayor, in turning 
on the water from the new reservoir, said it would flow to 
Highlands, Bridgetown, the highest point in the borough, 
on the eastern side of the Dart, and by gravitation it 
would supply all the building sites and villas of that 
locality. he water was obtained from springs at Bowden, 
adits having been driven in. The Mayor added that the 
water had been analysed by Dr. Blyth, the county analyst, 
who had pronounced it to be of the best quality. 


Somersetshire Coal Canal.—Mr. E. Tewson, of Messrs. 
Debenham, Tewson, Farmer, and Bridgewater, sub- 
mitted this canal for sale on Tuesday, at the Mart, Token- 
house-yard, London. An offer of 3000/. was made, but 
the highest was only 3900/., and the auctioneer withdrew 
the property. 

Torpedo-Boats.—Torpedo-boat No. 97, which failed to 
realise the guaranteed speed of 23 knots a few weeks 
since, has just completed a successful series of steam 
trials on the Clyde, and in the course of a few days 
she is expected to arrive at Devonport to be pre- 
pared for sea. When previously tested, the mean speed 
obtained on a three hours’ run was 22.7 knots, while the 
measured mile was covered at the rate of 22.8 knots. 
During her trials last week, the following mean results 
were recorded: Six runs on the measured mile—steam, 
170 lb.; revolutions, 363; indicated horse-power, 1690; 
speed, 23.71 knots. During a three hours’ full power 
trial the engines worked splendidly, a speed of 23.35 
knots being maintained without difficulty. 


Indicators.—As a result of experiments made during 
the past 12 months in the Royal Sovereign, line-of-battle 
ship, the Melpomene, cruiser, and the Speedwell, gunboat, 
the Lords of the Admiralty have authorised the adoption 
of a McInnis indicator for service use, 


Dock Matters at Bristol.—At a meeting of the Docks 
Committee of the Bristol Town Council on Tuesday, the 
uestion of spending 2,500,000/. on the dockisation of the 
Avon, or 1,000,000/. on improvements in the Avon, in 
order to attract Atlantic nger traffic to Bristol, was 
discussed. The former idea was rejected by the com- 
mittee, which favoured a scheme for improving the Avon- 
mouth portion of the docks estate, and also giving timber 
merchants more facilities for carrying on trade. 


Tredegar Iron and Coal Company.—The directors of 
this company have justissued their annual report. After 
paying interest on loans and debentures there remains a 
net profit of 20,5507. 12s. 11d., which is available for such 
purposes as the directors and shareholders may deter- 
mine. 


The Great Western at Cardif.—The Great Western 
Railway Company is about to make extensive alterations 
at its Cardiff station. The necessary plans have been 
prepared by Mr. Roberts, of Newport, the divisional 
engineer. The general effect of the plans is to provide an 
island platform in lieu of the buildings now on the down 
side of the line. An extensive system of lines, sidings, 
and shunting places is also to be laid down between a 
bridge over the Taff and Penarth junction. 


Cardif.—The steam coal trade continues in a satisfac- 
tory state, the demand being still well sustained. The 
best descriptions have made 12s. to 12s. 6d. per ton, 
while secondary qualities have bro ight 11s. 6d. per ton. 
Most of the house-coal collieries are working full time, 
and a hopeful feeling is entertained as regards the future. 
Coke has been active ; foundry qualities have made 17s. 
to 18s. per ton, and furnace ditto 15s, 6d. to 16s, 6d. per 
ton. Laittle has been ing in steel rails, and the manu- 
factured iron and steel trades have presented generally a 
quiet tone. Heavy section steel rails have made 3J. 15s. 
per ton, and light section ditto 4/, 7s. 6d. to 4/, 15s, per 
ton. 





MISCELLANEA. 
Mr. J. K. ByrHett has been appointed chairman of 
the Manchester Ship Canal. 
Messrs. James Russel and Sons, Limited, of Crown 
Tube Works, Wednesbury, have opened a warehouse at 
35, King-street West, Manchester. 








We hear that the Maschinenbau Actien-Gesellschaft 
Vulcan, of Stettin, have made arrangements with 
Messrs. Yarrow and Co. for the adoption of the Yarrow 
patent water-tube boiler in some of the vessels they are 
now building. 


We have received from Messrs. John Birch and Co., of 
10 and 11, Queen-street Place, London, a copy of a new 
girder section list, in which the usual tables of figures 
are supplemented by curves, giving at a glance the safe 
load of any of the girders for any span. 


It is stated that Messrs. Thomas Firth and Co., of 
Sheffield, have offered to supply the Admiralty with the 
improved Russian shell with which such excellent results 
were obtained in the recent armour-plate trials. It is 
believed that the adoption of this new shell will necessitate 
an increase in the thickness of armour-plate now adopted 
for protecting the secondary armament. 


The Home Secretary, acting under the powers of the 
Factory and Workshop Act, 1878, has issued an order, 
operative from the 5th inst., permitting male young 

rsons of 16 years or upwards to be employed at night 
in factories where the process of iron ore washing is 
carried on, it having been proved to the satisfaction of 
the right honourable gentleman that the nature of the 
business requires the work to be conducted throughout 
the night, and that such a will not injure the 
health of the young persons therein engaged. 


The traffic receipts for the week ending July 15 on 33 
of the principal lines of the Uni Kingdom amoun 
to 1,581,364/., which was earned on 18,522} miles. For 
the corresponding week in 1893 the receipts of the same 
lines amounted to 1,563,618/., with 18,316? miles open. 
There was thus an increase of 17,746/. in the receipts, 
and an increase of 206 in the mileage. The aggregate 
receipts for two weeks to date amounted on the same 33 
lines to 3,124,957/., in comparison with 3,097,7907. for the 
corresponding period last year ; increase, 27,167/. 


The strength of a brick arch, having a span of 13 ft. 14 in. 
and a rise of 1 ft, 118in., was recently tested at Beaue, 
France, with a view to determine the suitability of such 
a construction for a service reservoir now being built 
there. The bricks measured 11.8 in. by 5.1 in. by 1.2 in., 
and were laid flat with a joint of cement mortar .4 in. 
thick between them, and a .8-in. layer of mortar outside. 
A section 2 ft. wide was built on rock abutments, and 
loaded with 820 lb. per square foot, which load was car- 
ried without any signs of failure for 18 hours. 


The Select Committee on the Patent Agents Bills, of 
which body Mr. T. H. Bolton is chairman, concluded 
their labours on Tuesday. The measure agreed to be re- 
ported to the House enables patent agents to constitute 
themselves a profession ; provides for registration, discip- 
line, and general control ; and establishes a statutory 
committee to exercise supervision until the Chartered 
Institute of Patent Agents shall become sufficiently re- 
presentative to take its place. The Committee have also 
embodied in the Bill some suggestions which have been 
made with a view to reforming the system of election to 
and membership in the Chartered Institute. 


Hero of Alexandria has long been famous for his know- 
ledge of mechanical principles. Already noted for the in- 
vention of the first steam motor, it now eos from the 
translation of his ‘‘ Mechanics” and ‘‘ Elevator,” by M. 
le Baron Carra de Vaux, that he was as far advanced in 
applied mathematics as he was in a knowledge of mecha- 
nism. Amongst other problems he invented a geometrical 
method of extracting cube roots, and he also knew that if 
two motions parallel to adjacent sides of a rectangle are 
combined, the resultant motion will be represented by the 
diagonal. This —— is clearly stated in his work, 
though he naturally did not appreciate the full import- 
ance of the result, and made no attempt to apply it to 
the composition of forces. 

According to a report to his Government by Mr. F. H. 
Mason, United States Consul-General at Frankfort, a 
new method of smelting metals by electricity has been 
devised by Mr. E. Taussig, of Bahrenfeld. The opera- 
tion consists in fusing ores or metals in a closed furnace 
or chamber, the hearth of which is connected with moulds, 
into which the fused metal flows by gravitation. The air is 
exhausted from both furnace and moulds by means of 
pumps. The hearth of the smelting chamber inclines to- 
wards a central orifice leading to the moulds. The whole 
furnace is built of firebrick, and no carbon is present, not 
even being used for the electrodes, so that the metal can 
be obtained free from contamination by carbon. It is 
claimed that sound castings of both steel and iron have 
thus been obtained up to a weight of 200 lb. or more. The 
castings are said to have very smooth surfaces, and to be 
entirely free from blowholes. 


The members of the Junior Engineering Society 
recently visited the electric and hydraulic installations of 
the Great Eastern Railway at, and in the neighbourhood 
of, Liverpool-street, by permission of the engineer, Mr. 
John Wilson, on whose behalf the district engineer, Mr. 
H. Wilmer, received the party, and superintended the 
arrangements for their guidance over the extensive area 
included in the visit. The electric reins station 
situated in Norton Folgate contains three 100 horse-power 
and four 200 horse-power compound vertical steam en- 
gines, each driving a dynamo. Steam is supplied by five 
Lancashire boilers, working at 140 1b. pressure. The lights 
will consist of 212 arc lamps, and 4773 sixteen candle-power, 
272 thirty-two candle-power, and 55 fifty candle-power 
incandescent lamps. he hydraulic engines and pumps, 
of which there are two sets, are placed at Bishopsgate- 
street low-level station, and, to meetthe demand occasioned 
by the extension of the system, are about to be duplicated, 
as are also the two boilers and accumulators, &c, There 
are numerous capstans, truck hoists, parcels lifts, and 





cranes operated throughout the passenger stations and 
goods yards and warehouses, and a 50-ft. diameter engine 
turntable has lately been connected up to be worked by 
hydraulic power. 4 

A committee of the American Master Mechanics 
Association have adopted the following as standard re- 
quirements for boiler and firebox steel: Shell steel shall 
have a tensile strength of from 55,000 lb. to 65,000 Ib., 
and an elongation of not less than 20 per cent. in 8 in. 
Test pieces having rough edges removed by filing, grind- 
ing, or machining shall, without annealing, bend over 
themselves both while cold and after being se in water 
at 80 deg. Fahr. while at a cherry red heat without showing 
cracks and flaws in the outside edge. There shall be no 
chemical requirements. For firebox steel the metal is to 
have a bensile strength of 55,000 lb. to 65,000 lb., with 
60,000 1b. desired, and an elongation of 28 per cent. in 8 in. 
preferred. The chemical composition desired is: Carbon, 
0.18 per cent, ; phosphorus, not above 0.03; manganese, 
not above 0.4 per cent.; sulphur, not above 0.02 per 
cent. ; silicon, not above 0.02 per cent. Plates will be 
rejected having a tensile strength less than 55,000 lb. or 
over 65,000 lb., an elongation less than 22 per cent. in 
8 in., and in j-in. plates less than 20 per cent. ; a failure 
to stand bending and quenching test as given for shell 
steel ; any seam or cavity more than } in. long in any of 
the fracture or homogeneity tests. Plates shall also be 
rejected having carbon over 0.25 per cent. or below 0.15 
per cent., phosphorus over 0.035 per cent., manganese 
over 0.45 per cent., silicon over 0.03 per cent., or sulphur 
over 0.045 per cent. The homogeneity test shall be made 
in the following manner: A portion of the broken test- 
piece shall be nicked with a chisel on opposite sides alter- 
nately, the nicks being about 1 in. apart, and the piece 
broken by a number of light blows, the bending being 
away from the nicks. If the laminations are more than 
din. long the piece shall be condemned. The object of 
this is to open and reveal seams due to failure to weld up, 
or to foreign interposed matter, or cavities due to bubbles 
in the ingots. 





.GOLD IN MATABELELAND.—Fine gold reefs have been 
discovered in the Belingwe district in Matabeleland. No 
fewer than 400 claims have been pegged off for the 
Rhodesia Exploration Syndicate. 





Exgorric Licutine at Eatinc.—The buildings of the 
Local Board’s Central Electric Lighting Station at 
Ealing, which are being erected to the design and under 
the superintendence of Messrs. Bramwell and Harris, of 
5, Great George-street, Westminster, are approaching 
mg The contractors for the buidings are Messrs, 
Wilkinson Brothers. The machinery and boiler contracts 
are held by Messrs. Siemens Brothers and by Messrs. 
James Watt and Co. respectively, while the mains are 
being laid by the Callender Bitumen Company. All 
branches of the work are now so far advanced that the 
supply of current will be commenced early in September, 
and the official opening day has been fixed for the 29th o 
that month. During the month of October the Local 
Board propose to hold an Electrical Exhibition in the 
Victoria Hall, or other suitable place, so that customers 
may have an opportunity of seeing the uses to which 
electricity could be put for lighting or for other purposes. 





HOLYHEAD AND Kinestown Mar Service.—In our 
note on this subject on page 52 ante, we, in calculating 
the speed, inadvertently omitted to deduct the time 
occupied in shipping the mails, and hence the figures 
were incorrect. The average time taken by the City 
of Dublin Steam Packet Company’s boats between 
Kingstown and Holyhead, during the eight years 
ending August, 1893, including delays from storm, 
fog, and other causes, was 34 hours. As the distance is 
57 nautical miles from breakwater light to breakwater 
light, or about 59 miles from pier to pier, the speed works 
out to 16.3 knots for the shorter distance, a very good 
rate over such a long period and under all kinds of con- 
ditions. To shorten this journey by an hour would re- 
quire a speed of 22.8 knots, unless the time allowed for 
getting the mails on board were greatly reduced. Even 
if this were lessened by 15 minutes, the speed would still 
be near 21 knots on the average, and a good deal more at 
— to make up for delays due to tides, fogs, and 
storms. 





Tue Barrtish Instirore or Pustic Hearru.—The 
opening meeting of the London Congress of the British 
Institute of Public Health was held at King’s College 
yesterday. The meetings of the Congress will be con- 
tinued to the 3lst instant. In the engineering section 
discussions have been arranged on the following subjects : 
‘Sanitation of Flats ;” opener, Mr. James Thomson, 
C.E. ‘*A System of Softening Public Water Supplies ;” 
opener, Mr. Walter Geo. Atkins, C.E. ‘‘ Electric Light- 
ing as a Health Agent ;” opener, Mr. W. H. Preece, 
C.E., F.R.S. “The Destruction of Town Refuse ;” 
opener, Mr, C, Jones, C.E. ** Sewage Effluents ;” opener, 
Mr. W. Kaye Parry, M.A., C.E. ‘‘ Artisans’ Dwell- 
ings ;” one, a oe ornare “a — 
ning of Fever Hospitals;” opener, r. Campbe 
Douglas, F.R.I.B.A. ‘*The Architectural Westante of 
Elementary Schools from a Public Health Point of 
View ;” opener, Mr. T. J. Bailey, F.R.1,B.A., architect 
of the School Board for London. ‘The Eastwood and 
Greasley (Nottingham) Drainage Works,” by Mr. J. 
Grant Browning, C.E., resident engineer, with plans of 
outfall works. “‘A London Architect’s Troubles with 
the Local Sani Authorities,” by Mr. Lewis Solomon, 
F.R.I.B.A. “Electric Light, Power, and Heating.” 
heh ag sees ye and He wy on their ao 
sible Influence on the itecture of the Future, b’ . 
G. Binswanger, F.I.E,E. . 
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in readiness for complete extraction. After the cartridge has been 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD 


Compitep By W. LLOYD WISE. 

‘SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888, 

‘The number of views given in the Specification Drawings is stated 

in a po none are mentioned, the ‘Specification is 

not illustrated. 

Where Inventions are communicated from abroad, the Names, 

&e., Lay Communicators are Pape rede gp p Ofce 
Copies oO cifications may Y atent 

‘ale Reok 88, Cursitor-street, Chancery-lane, E.C., at the 


uniform price of 8d. 

The yo of the advertisement of the tance of a complete 
specijication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


8587. H. H. Lake, London. (W. B. Purvis and M. M. 
Armstrong, Philadelphia, Penn., U.S.A.) Electric Rail- 
ways. (5 Figs.) May 1, 1894.—This invention consists of means 
for automatically lifting portions of an electric conductor in order 
that they may come in contact with sections of a conduit contain- 
ing the conductor, and charge it so that the current may be trans- 
mitted toa motor on a vehicle. A are the wheels of a car, and 
B the body mounted on them. The wheels D and E are 
2 on axles F, which are mounted in rods G, the latter 

ing ded in hangers H secured to the car. Connected with 
the G are springs J, which cause the wheels D and E to bear 
at all times against a metallic tube K, in a eonduit L, the —- 
J also permitting the body of the car to rise and fall without 
affecting the wheels D and E. M are brushes journalled on studs 
N, which are mounted in rods P, the latter being guided in 
hangers Q secured to the car. Connected with the rods P are 
springs R which cause the brushes M to at all times come in 
contact with the tube K, so as to remove any dirt in the 
path of the brushes, the springs also permitting the body of the 
car to rise and fall without affecting the brushes M. S is a bar 
supported on the rods G, and provided with brushes T, which con- 



































9587. 


tact with the studs F An electro-magnet U is suspended trom 
the bar S and adapted when charged to attract the electric wire 
V, which is located in the conduit L, and adapted to be raised 
from the bottom to the top. Switchboards are provided on 
the platform of the car for controlling the electric current su 
plied to the motor C. A tube K is formed in sections, and 
section is insulated from the other, so that only the section with 
which the electric conductor V is in contact isc! ed. This tube 
is lined on the inside and outside with other tubes X and Y, which 
are slotted, one at Z and the other at A!, so as to permit the tube 
K to be ex , where such slots occur, in order that any one 
section of the tube K may become ch when the electric con- 
ductor V comes in contact with it. Bl is an electric wire leading 
from the bar S to the electro-magnet U, and from thence to the 
switchboard, and B2 an electric wire leading from the switch- 
board to the motor CO. An electric wire C2 is connected with the 
wire B! and leads from it to another switchboard, an electric wire 
D? leading from the latter to the motor C, and other electric wires 
ima a battery to the electro-magnet U. ccepted Jume 6, 


12,785. }A. G. New and A. J. Mayne, Lo: 
Switches for Electric Current. [3 Figs.) June 29, 1893. 
—This invention relates to switches for electric currents, and con- 
sists of metal arms adapted to make contact with each other, 
and operated by the shutter 8 sliding between the plates 4. To 
the,'bottom of the shutter is fixed a spring a having a cord b 
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passing round pulleys c, this cord having a stop don it. Attached 
to the opposite point of the shutter is a second spring f to which 
is attached a cord g having a stop. When one Lap in action 
the other is in its normal position, and when the contact make 
and break is either ‘‘on” or ‘‘off,” both springs are in their 
normal position. (Accepted June 6, 1894). 


GUNS AND EXPLOSIVES. 


7156. J. Kaiser, Munster, and A.Schneider, Hachen, 
Westphalia. Guns. [4 Figs.) April 10, 1894.—This invention 
relates to breechloading guns in which the simple fall of 
the breech block not only closes the chamber, and by 
acting as a self-cocker causes the gun to cock itself, but also acts 
as a safety mechanism, the weapon, after having been fired off 
being opened by a single handle and the cartridge drawn forward 


inserted in the barrel C the breech block A s lowered, and this 
causes the nose b, which is made in one piece with the hammer a 
—which rotates on ¢ in the breech block-to come into contact 
with the notch of the trigger h. The trigger h, which is prevented 
from shifting by the bolt, forces the hammer to rotate on c, and 
so to throw the spring d on the nose } into tension. The breech 
block A is kept in its tion by means of a tongue n, which en- 
with the part 2 of the breech block. If the gun is to be 

fired off, and the cartridge ignited by means of the firing-pin &, 
the safety bolt, which is pressed into the locking ition by the 
ring m, is aside to the right. This is effected through 
the mcy of a small lever. By — the lever the safety 
bel removed ready for firing, and is, at the same time, 
held fast in its new — by the dropping of the little 
disc, which is furnished with a nose, into engagement with 
the spring x which is secured to A, until by the opening and 
raising of the breech block A the spring x is taken off and the 
disc is forced back = the spring m. If, after the gun has 
been fired, a lever which is horizontally attached to the bolt 0, 
which rotates round its own longitudinal axis, be de 
the o', which is attached to the bolt o, is thereby turned to 
the left and presses the tongue n to the left out of the recess J of 
the breech block A. The spring g, which lies upon the sliding ex- 
tractor ¢ and is thrown into tension when the breech block is 
depressed, forces the breech block A, which rotates round D, up- 
wards. The nose with which the spring g is furnished, and which 
lies upon the slide e, thereby pulls upon the nose of the slide ¢ and 


draws it forward. The upper part of the slide ¢ forms a portion 
of the inner wall of the barrels. By the drawing forward of the 
extractor ¢ upon ite guides f, the cartridge, the head of which 
rests against the extractor ¢, is partially drawn out of the barrel, 
and can easily be removed. After the tongue m, which slides in 
guides u, has been moved to the left for the purpose of opening 
the breech block, the oscillating catch q, which rotates round r, 
has its right side pressed upward by the spring p attached to the 
tongue n, and comes to lie in front of the guide u, thus pre- 
venting the tongue n from being brought back into the closing 
position by the springs t, which are thrown back into tension by 
the lug v when the tongue m moves backward ; at the same time 
the catch q drives a pin S upward. The closure is effected b 
causing the part of the breech block in which the recess / 
formed wp down the pin 8 in its descent, the right-hand end 
of the catch q being thereby removed from the face of the guide 
u. The comssemel spring ¢ now, by means of the lug v, presses 
the tongue n to the right, the tongue engages with the recess /, and 
thereby retains the breech block in the position in which it closes 
the gun. In order that the extractor e may be able to draw out 
with ease even cartri which have jammed, a lever e! is rotably 
attached to the ex’ re. The upper part of thislever obstructs 
the nose of the extractor spring g when the lever endeavours to 
force the spring upward. Since the ppd on J' of the lever e! 
applies itself to the extractor guide /, it readily moves the whole 
extractor outwards, (Accepted June 6, 1894). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
12,843. W. D. and 8. Priestman, Kin n-0 

Hull. Internal Ay 
1893.—This invention relates to motor engines operated 


combustion of gaseous or vaporous hydrocarbon mixed with air, 
this combustion taking place in a water-jacketed cylinder. The 




















water, after leaving the cylinder jacket A, and before returnin 
to the tank B, through a finely perforated plate C adap’ 

to separate it into thin streams, in which state it is exposed toa 
current of cold air flowing in an opposite direction. (Accepted 
June 6, 1894), 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


8646. 5S. Denver, Arapahoe, Colorado, 
U.S.A. Rock (6 Figs.) May 1, 1894.—This inven- 
tion relates to a rock drill having a reciprocating pl 

by solenoids, and is provided with a movable drill- 
par vical ompne raps contact with a rock, 


P 
after each blow, so as to — it into proper — ‘or di a 
means being provided for wit wing thed fe en after 
blow, so as to provide for clearance, a screw m ism mo 
the drill-holder and drill forward. The machine is provided wi 

a rectangular frame 10, which is suppo 
ably secured 


longitudinally, and provided with pointed ends 13 to e 





to ~ and which has Shenae 5 rods 11 extending | are oppositely squared, so as to abut against each other 


and the toe bevell: 


of the sliding frame 16 are held to run in this slot, and the sliding 
Exte: 


frame carries the operating portion of the drill. nding wu 
ward from the sliding frame 16 are supports 17, which at thelr 
upper ends merge in a collar 18, in which the drill-holder 19 ie 
carried, and this drill-holder lies parallel with the frame, and is 
also supported on another collar 20, which is carried on braces 21, 
these being secured to lugs 22 of the sliding frame. The drill- 
holder is in tubular form, the holder having elliptical end open- 
ings 23, through which the drill extends, and this drill is also 
slotted, and is held in the holder by a key 24a. The drill is struck 
by a swinging hammer 25, the shank 26 of which is pivoted in the 
sliding frame, and the shank of the hammer is carried between 
rollers 28 in the forked end 29 of the hammer lever 30, which is 
curved, and the two sides 29a of the fork 29 are bolted securely 
to the Re ge end of the lever, the lower end of which is secured 
toa it 31, journalled in the sliding frame 16, and turning 
with the swinging of the hammer shank. The © lever 
30 projects downward beneath the fulcrum pin 31, and its 
lower end enters a recess 32 in the centre of the reciprocating 
plunger 33, with which the lever is connected by means of links 
34, these being pivoted to the lever and also the plunger, so as to 
ve the necessary freedom of movement to the lever, and permit 
t to swing while the plunger reciprocates. The plunger 33 is 
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arranged to reciprocate in the solenoids 35, and are supported on 
the aifiing frame 16. The plunger 33 lies between grooved rollers 
36, which are journalled in frames 37 at the inner ends of the sole- 
noids, and these rollers guide the plunger and prevent it from 
pg mg | with the central tubes 40 of the soleno’ The plunger 
33 is cushioned so that there are no excessive shocks at the 
ends of its stroke, and to this end abutment plates are arran 

loosely in the tubes 40 of the solenoids, and the plates are held in 
place by bolts 42 which are secured to the plates, and also to the 
caps 43 on the outer ends of the tubes 40. The spaces between 
the caps 43 and the plates are filied with wool, and the wool 
serves as a cushion for the plates and absorbs the shock of the 
plunger striking against the plate. When the plunger 33 recipro- 
cates, the hammer lever 30 is tilted, and the er shank 26 
operated so as to swing the hammer 25 backward and forward, 


m- 
Combustion Engines. [2 Figs.) June 30, | and in the forward and up stroke of the hammer it is made to 
by the | strike upon the drill. Whe - 


nm the hammer moves back it is pre- 
vented from creating any great shock and vibration by a cushion 
block 45, which is held, by a set screw 46 entering a slot in the 
bloek, to a socket 48 on the rear end of the braces 21, and in the 


socket is a cushion of wool which forms a yielding su 


rt for the 
block 45. Means are provided for turning the drill after each 


stroke of the hammer. (Accepted June 6, 1894.) 


8583. W. E. Snediker, Trenton, Mercer, N 
J , U.S.A. Viees, [7 Figs.) May 1, 1804.—This inven- 
tion to vices. B is the fixed jaw, C the sliding bar. 


Upon the threaded portion of the screw E is fitted the nut F, 
which is threaded internally to fit and work upon the screw E, 
ds in cross-sectio: 


n_to the core of the sliding bar C 


and c 
within which it reciprocates. The forward lower part of the 
screw nut F presents an inclined plane broken by two lugs a, b. 


Below the screw E and resting upon the lower member of the 


sliding bar C is the clamping-block G. The clamping-block is 
















ec 


ut 





er Operated | provided with serrations located along the middle of its lower 
der adapted | side. The teeth on the block are arranged to tak: 
A swinging hammer | of the rack H, which is attached firmly to the base of the vice, 


e into the teeth 


ted to strike repeated blows and the drill arranged to turn | the lower member of the sliding bar C being slotted itudi- 
nally to permit the teeth of the clamping-block to con with 
the rack. The rear face of the clamping-block is oppositely in- 
clined to the forward face of the screw nut F, and ed 
with two shoulders c, d, the number of shoulders on dod moe Me 
ted upon legs 12 adjust- | block and screw nut being the same. The shoulders a, band oe 


at 
t of clamping. The wall af the rear end of the ustin 


which the toothed A pny of the clamping-block plays is inclined 








the rock or to assist in enpvering the machine when it is placed 
onend. The frame 10 is longitudinally slotted, and the trucks 15 


so as to enable the block to ride easily up 
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the inclined wall of the slot when the ecrew nut F is out of con- 
tact with the clamping-block, the block being pushed rearwardly 
by the force of a spring g attached to the front face of the block, 
and seated upon a shoulder h cast on the inside of the sliding bar 
near the lower face. (Accepted June 6, 1804). 


RAILWAYS AND ‘TRAMWAYS. 


707. J. Musgrave and G. Dixon, Bolton, Lancs., 
and E. Field and F. 8. Morris, London. Locomotive 
Engines. [3 Figs.) June 28, 1893.—This invention has refer- 
ence to means for heating air in locomotive apo in which both 
hot air and steam are used in the cylinders. e — cylinders 
A are provided with admission valves for heated air. Upon the 
frame B, in front of the boiler C, is mounted the heater, which 
comprises a shell D, tube-plates E, F, tubes G, G1, and end cover 
H inelosing the space'I; a horizontal diaphragm K partly - 
rates the space traversed by the tubes G from that traversed by 
Gl, Adiaphragm L is arranged in the smokebox M above the 


























ends of the highest of the boiler flue tubes N and above the 
highest of the heater tubes G, so that hot gases entering the 
smokebox from the boiler tubes N pass forward through the 
lower series of heater tubes G into the space I and thence to return 
through the upper series G! into the smokebox above the ition 
L, from which they escape through the chimney 0. A blower P 
is fixed upon a platform Q in front of the heater, and driven from 
@ moving part of the locomotive. The cold air delivered by the 
blower passes to the rear end of the hg sd space, and returns by 
the lower one, when it passes in a men heated condition to the 
engine cylinders, in which it is utilised with steam, (Accepted 
June 6, 1894.) 


8382. A. G. Bron, London. Co-acting Apparatus 
for Railway Signalling. [5 Figs.) April 27, 1894.—This 
invention relates to signalling apparatus for controlling one se 
by another, &. The balance levers are oumpeseed in the carriage 
a@, and work on the fulcrum b. c isthe balance lever next the 
signal post operated by the near cabin, this lever operating the 
stop signal through its upright rod. d is the intermediate lever 
directly connected by the upright rod d! to the distant arm. 








¢ ig the outside balance lever operated from the distant lever in 
the far cabin, f a friction roller bolted to the lever ¢, gl a 
friction roller bolted to the lever e, h aclip bolted to the lever 
d with a downward projection A! terminating in a cotter and nut, 
the projection forming a support for a cradle, which is free to 
move sideways, cross-pieces acting as guides for it, the projection 
A passing between them and maintaining the cradle piece in 
tion. (Accepted June 6, 1894). 


STEAM ENGINES, BOILERS, EVAPORATORS, 
&e. 


16,644. W.R. Lake, London. (C.. hase, Rosie and G. 
A. Ayer, Worcester, Mase., U.S.A.) wre. ught Steam 
Beilers, (2 Figs.) May 80, 1893.—This invention reference 








to a down-draught boiler furnace. The upright water leg D com- 
municates with the side walls of the boiler at the inner end of the 
firebox, and the transverse water-box F is adjacent to but inde- 





ndent of the water leg and side walls, a water grate connect- 
ng the box F with the front wall A. Water supply pipes G ex- 
tend from the water-box F obliquely downward, and communicate 
with the lower part of the front water wall, through which access 
is had to the interior of the tubes. The caloric current passes 
among the inclined water-tubes. The front and rear containing 
walls extend continuously from side to side of the boiler, and 
are formed with parallel inner plates with which the ends of the 
water-tubes engage, and with outer plates diverging upwardly in 
C) ite directions from the inner plates, steam drums being 

veted longitudinally to the upper edges of the diverging plates. 
(Accepted June 6, 1894.) 

13,439, J.I. Thornycroft,London. Steam Engines. 
{8 Figs.] July 11, 1893.—This invention has reference to steam 
engines for driving screw propeller shafts. Sufficient angle be- 
tween the cylinders 1, 2, 3,4 is made to cause them to clear 
each other, and the cranks are put at an angle differing from two 
right angles by the angle between the cylinders. Four cylinders 
are arranged in pairs; their pistons work on to four cranks 6, 6a, 
6b, 6c in a shaft carried by four bearings, 8, 8a, 8b, 8c, the two 
cranks for each pair of cylinders being juxtaposed and connected 
by a‘common arm without any intervening bearing. The two 
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cranks forming each pair are arranged at such an angle that when 
one piston is at the end of its inward stroke the other will be at 
the end of its outward stroke, and a projection of the axis of either 
piston-rod will pass through the axes of its crankpin and of the 
shaft. The caps of the propeller shaft bearings are secured in 
position by extensions of the P that carry the engine cylin- 
ders. In applying this invention to a triple-expansion engine it 
is made to consist of two pairs of cylinders, the first pair formin; 
the —_ and intermediate cylinders, whilst the third and fo 
take the place of the one low-pressure cylinder in a triple-expan- 
sion engine. (Accepted June 6, 1894). ° 


TEXTILE MACHINERY, 


12,811. B. Ormerod, G. Hawo: and J. F. Davies, 

J burn. *, and Scu' g& Machines. [5 
Figs.) June 30, 1893.—This invention relates to opening and 
scutching machines provided with a hopper feed in which a 
travelling lattice apron with pins is employed for conveying the 
fibre from the horizontal travelling apron or direct from the 
hopper to the machine. a represents part of the frame of the 
scutching machine, b the ays frame, c the inclined needle 
lattice, and d the horizon travelling lattice, these lat- 
tices being mounted and travelling round rollers, one roller for 
each, the fibre from the hopper being carried from the lattice d 
by the needle lattice c into the opening hi To equalise the 
feed a weighted presser is employed, a shaft ¢ being supported in 
bearings f on the frame b, and having a number of he of metal 
h passing through it. Between and below the bars A are prongs ¢ 
formed with bosses i! and arms i? which are weighted with 
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adjustable weights, these bosses #1 being fitted loosely on the 
shaft e, the weight of the arms always acting to press the 
¢ down upon the fibre, for the same purpose a 

pivoted on the end of one of the prongs t. Secured upon one end 
of the shaft ¢ is a bracket j through which is passed a tube & pro- 
vided with a hollow ball at end; a quanti’ 
or shot, sufficient to fill one ball, is placed in the tubes k, and the 
position of the tube in the bracket can be regulated by means of a 
set screw J, so as to increase or diminish the action of the —s 
weight. Above the inclined lattice c is a spiked he pass 

roller m, which is mounted in adjustable bearings and provided 
with means for setting its spikes near to or rom the 
needles on the lattice c. As the quantity of fibre between the 
bars A and the lattice c decreases, the bars by their own weight 
(Fig. 1), aided by the shifting weight in the ball £1, exert a mode- 
rate pressure on the fibre to keep it in contact with the needles 
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of the lattice c. Similarly the prongs ¢, which act independently 
of the bars h, always follow up the fibre in the upper part of the 
hopper, and tend to press it on to the said needles, so that the latter 
constantly carry up a sufficient quantity of fibre to the roller m 
to supply the opening machine with a regular and uniform feed 
so long as there is any fibre in the hopper. When the hopper is 
again filled with fibre the grid barsh are gradually moved back 
away from the lattice by the movement of the fibre, while the 
prongs ¢ take independent positions according to the quantityjof 
fibre near the top of the lattice c. (Accepted June 6, 1894). 


12,950. J. C. Walker, Shipley, Yorks., Drawing- 

liers of “ Noble's” Com Machines, [5 Figs.] 
July 3, 1893.—In this invention the adjustable roller is mounted 
in arms hinged to the attachment supporting the other roller. 
The bar B2 is made with two lugs to which the arms C are pivoted 


ces | Figs. Frg.2 
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by pins C', which are connected together by the cross-bar C2. 
The bearings C* for the adjustable roller C4 are secured to the 
arms C by set screws passed through projections on the bearings 
into thearms. (Accepted June 6, 1894). 


MISCELLANEOUS, 


8612. J.C. Donnelly, Philadelphia, U.S.A. Match- 
Machines. [6 Figs.) May 1, 1894.—This invention 

relates to match-making machines in which the splints are trans- 
ferred from a hopper to an apparatus by and upon which they 
are assembled pre, tory to the dipping operation, and consists 
in the employment of a perforated receiver to which the splints 
are fed, and upon which they are maintained, at intervals apart, 


by the exhaustion of the air from an adjacent with which 
the perforations communicate. Journalled in ings in the 
sides of the frame A is a shaft upon which is fixed a hollowdrum 


C extending partially within the hopper. The shaft is equipped 
with a sper eheal da with which gears a pinion d! on a driving 
shaft d2to which motion is im from a source of power. 
The drum C is provided with a median circumferential groove, 
around which passes from the roll e to the bunching spool f the 
tape g that is employed for butiching the splints in_ooils. 
The periphery of the drum on each side of the groove is per- 
forated at intervals in transverse lines, so that if splints be fed 
to or deposited upon the drum, and air be exhausted from the 
latter, the suction induced through the —_— will main- 
tain the splints uponthe drum. As the drum rotates-within the 
hopper, if the air be exhausted from the former, the splints con- 




















tained in the hopper are drawn individually upon the successive 
lines of perforations on the drum, and are taken up and con- 
ducted to the bunching coil. A pair of stationary exhaust 
chambers c? is arranged in the drum, with which the perfora- 
tions in the drum communicate during the traverse of the re- 
spective rows of the latter from the hopper to the bunching 
coil. These chambers are connected with a fan by lateral pipesc5 by 
which the air may be exhausted from the chambers during the 
rotation of the drum. Each of the chambers is formed of a pair 
of semicircular plates 1 with a bottom piece 2, the edges of the 
plates being concentric with the intern: Pog ow | of the drum 
to which they are fitted. In order that the match splints con- 
tained in the hopper are ———- individually to the drum, in 
the forward portion of the hopper a frame b is between 
which and the bottom of the hopper is formed a space by way 
of which the splints pass singly to the drum. During the rota- 
tion of the latter, the individual match splints are successiv 
drawn by suction upon the rows of perforations as the latter 
pass the delivery of the hopper, thereby insuring the 
nts upon the drum at stated intervals. The 
bunching spool f is supported upon a r arm /1 mounted 
on a shaft journalled in the sides of the framework, the 
being rotated with the feed drum by sprocket gearing, to which 
= is imparted from the spurwheel d. (Accepted June 6, 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, ‘ord- 
street, Strand. 
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THE WEST HIGHLAND RAILWAY. 


(Continued from page 65.) 

Propasty the most interesting feature of the 
works on the West Highland Railway is the design 
and construction of the bridges, and here, as we 
indicated in our preceding article, the conditions 
approximate in many respects to those obtaining in 
the colonies. In this case, however, the Board of 
Trade had to be satisfied, and exacted terms which 
would not be necessary on a colonial line. Indeed, 
everything—bridges, &c.—have been regarded as 
for high-speed trains, while it is not probable that 
35 miles will be exceeded. Nevertheless the 
works compare favourably in respect of cost. As 
might be supposed, there are a very large number of 
bridges. Within six miles of railway in the vicinity 
of Loch Treig, at the point illustrated in our engrav- 
ing in the preceding article (Fig. 2), there are about 





Main Girders 117 7 Teng over ail 
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Fics. 26 ro 34. Temporary Truss BRIDGE 


100 outlets for the great scour from the mountains. 
Of viaducts with three or more than three spans 
there are 19. The longest span as well as the 
highest is the Falloch viaduct, the centre span, 
118 ft. long, being 144 ft. above the bed of the 
stream beneath. This height from stream to rail 
level is about equal to that from high-water level 
to rail level on the Forth Bridge. The longest 
viaduct is on the Moor of Rannoch, carrying the 
line for 684 ft. over the moss in nine clear spans of 
70 ft. 6 in., and partly on a 12-chain radius. Of 
bridges of one and two spans there are 102. The 
longest single span is the bridge over the River 
Nevis, which is 80 ft. There are, besides, 227 cattle 
¢reeps or stream or accommodation bridges. These 
vary from 3 ft. to 30 ft. in span. Altogether, 350 
under and 50 over bridges have been supplied. 
The total weight of steel used in the construction 
of the bridges was about 4000 tons, and all the 
bridges were constructed, on behalf of Messrs. 
Lucas and Aird, by Messrs. Alexander Findlay 
and Co., Motherwell. The cost was about 16/. per 
ton. This, although it included erection, did not 
include the cost of conveyance from what we have 
termed the base of action, i.e., the nearest point of 
transport, and this item probably involved an 
additional cost, on the average, of 2/. per ton. The 
erection of the bridges cost in the case of the 
largest viaducts 70s. per ton, and less in propor- 
tion to the size. As a rule, the limit of weight 
fortransport over the ground of any one piece of 
any structure was about 5 tons. Owing to the 
great diversity of contours and conditions through- 
out the 100 miles of hill and glen, the delivery 
and erection of the bridges required special atten- 
tion, and varying plant and methods. The method 
of erecting the steelwork may be classed under 
four heads, viz., launching out, staging from bottom, 
flying stage (usually temporary service bridges), 
and cantilever lifting tackle. These several methods 
we shall describe in detail in dealing with the 
bridges themselves. 








In describing the typical bridges on the line, we 
may begin with the Glen Falloch Viaduct of eight 
spans, which carries the railway over the deepest 
gulley on the route—Dubh Eas, three miles north 
of Ardlui, and 304 miles from Craigendoran. It 
is illustrated by Figs. 10 to 25 on our two-page 
plate. There are seven spans, six of which are 
51 ft. 6 in. centres, or 46 ft. clear, while the 
centre span is 118 ft. centres. The stream is not 
of great volume ; but like most mountain burns or 
becs, it attains great volume during floods. The 
slopes are of rock, with a very thin covering, so 
that there was no difficulty experienced in forming 
the foundations for the piers. The piers are of 
concrete, which was mixed on wooden platforms 
alongside, and deposited within shuttering and 
carefully levelled off with shovels. The concrete 
was laid in layers of 9 in., and allowed to set before 
the next layer was put in position. When the 





USED IN ERECTING GLEN FALLocH VIADUCT. 


piers for the centre span had been raised to the 
level shown by the dotted line on Fig. 10—a little 
over the level of the banks—a trussed service 
bridge was erected. One complete truss was 
— forward with the other truss as a back 

alance till the opposite pier was reached. The 
remaining truss was then taken over the one 
secured in position, and launched into place, after 
which the intermediate connections were fixed and 
adjusted, and the flooring put on. The operation 
required great care and skill, but was carried 
through very successfully. The temporary bridge 
was used for the transport of concrete and all mate- 
rials required not only for works immediately to 
the north of the bridge, but also for the subse- 
quent erection in position of the centre span of the 
viaduct. The bridge was preferred to staging, 
which, owing to the height, and to floods, would have 
been difficult and costly of construction. The trussed 
service bridge is illustrated by Figs. 26 to 34 on this 
page, comprising all the details of joints and ties. 
It was 116 ft. span over all, the clear span being 


111 ft. 6 in., and is said to be the longest service | 


span yet used in Scotland. It was constructed of 





are run on the straight, and the versed sine of the 
curve is put on the cross girders. These cross 
girders rest on the top boom of the longitudinals, 
as shown by Figs. 13 and 14. The main cross 
girders are 15 ft. long and the intermediates 12 ft., 
being in each case 8 in. deep, with 5-in. flanges, 
and a 3-in. web. These main cross girders are 
placed at 6 ft. 8 in. centres, with the intermediate 
between. The rails are placed on longitudinal 
sleepers asshown. A footpath, 2 ft. 104 in. wide, is 
arranged on each side of the bridge, and is carried 
about 9 in. above rail level on T-irons supported 
on the parapet railing and by angles to the cross 
joists, as shown on Figs, 13, 14, and 21. The rail- 
ing is T-iron uprights and longitudinal flat bars 
3 in. by $ in. 

Coming now to the side spans, these have also 
lattice girders, the length being 50 ft. 9 in., and the 
depth 5 ft. 9}in. These are in 5-ft. bays, and 
illustrated by Fig. 19, the flanges being built up as 
shown on Figs. 22 to 25. The wind bracing is of 
T-irons as shown on Fig, 21, and the superstruc- 
ture is as on the centre span. The longitudinal 
girders for the side spans were launched in the 
usual way. The booms of the centre spans were 
taken to the site in about 2-ton pieces, and the 
girders, which each weighed about 27 tons, were 
built and riveted in position on the temporary 
trussed staging illustrated (Figs 26 to 34). Fig. 32 
shows the main girder on the wedges on the tem- 
porary bridge. The work of erection took about 
three months, and as there are in the structure 
about 400 tons of steel, this performance, in such 
an isolated district, must be regarded as satisfac- 
tory. The cost of the steel work for the bridge, 
excluding conveyance over the six miles from the 
Loch Lomond pier to the site, was about 7000/. 
The staging in this case was the most expensive on 
the works, the cost of materials, manufacture, and 
placing in position running up to 5001. 

The Auchtertyre Viaduct resembles, in general 
arrangement, that over the Dubh Eas just described, 
and here again the railway is carried over a deep 
narrow gorge known as Allt Auchtertyre. It is in 
Strath Fillan, about 10 miles further north than 
the Glen Falloch Viaduct, and in this case the view 
from the railway is very pretty, with the strath in 
the foreground, and the pasture lands on either 
side of the Fillan River in the distance, while on 
the other hand hills close in the view. In winter 
or after floods, the view of the glen will be grand. 
There are five lattice girder spans on a curve of 
12 chains radius, two at either end, of 50 ft. clear, 
and one in the centre 96 ft. clear, and 101 ft. be- 
tween centres ; the height from the stream to rail 
level is 112 ft. The piers of this bridge, however, 
are of ashlar masonry ; the height from foundation, 
which is in the rock, being 90 ft. The width of 
the piers is 24 ft. at bottom and 20 ft. at top, while 
the thickness is also battered—being 10 ft. 6 in. at 
bottom and 6 ft. 6 in. at top. The corner stones 
of the pier are 3 ft. 6in. long by 1 ft. 9in., and 
from 14 in, to 18 in. thick, and there are two 
ashlar courses at every set-off, the stones being 
3 ft. 6 in. long by 1 ft. 9 in. broad. It need 
hardly be said that the effect is to enhance 
the appearance of the structure. The blocks 
on which the girders rest are of ashlar, 4 ft. 6 in. 
by 4 ft. 6in. by 1 ft. 3 in. for the main girders, 
and slightly less for the side span girders. The 
girder work is practically the same as that for the 
Glen Falloch Viaduct; but the method of construc- 
tion was different. There was no service bridge, 
the steam cranes being placed near to the piers. 
The side girders were launched as we shall pre- 
sently describe. The centre span girders were 
built clear of the bridge, and run out on bogies on 


timbers and 12 in. by 12 in. balks, with 1}-in.|a temporary staging built up from the bottom of 
wrought-iron diagonal stays. This service bridge’ the glen, and then lowered into position. 

was raised by union screws suspended from sheer-| Another bridge, on which this principle of 
legs on either slope of the stream, and as each layer erecting on staging was carried out, was that 
of concrete was added to the height of the piers it over a stream at Garelochhead, and the staging 
was thus raised until the top was reached, the adopted in this case is illustrated by Fig. 48, on 
operation being successful. | page 158, 

The main girder of the centre span is illustrated; As to the bridge itself, it has a lattice centre 
by Fig. 12. It is 117 ft. 7 in. long by 9 ft. 4 in. | girder over a span of 102 ft. 3 in. clear, with two 
deep ; the cross section (Fig. 15) and the sections side spans of 45 ft., having plate girders. The 
of bottom boom (Figs. 16 to 18) illustrate the! process of erection was similar to that in the case 
construction. The girders are in 8 ft. 4 in. bays,!of the centre span of the Auchtertyre Viaduct 
and of the usual lattice type. These girders rest just described ; the staging from the bottom, as 
on blocks of masonry 4 ft. 6 in. square, placed on shown on Fig. 48, had a horizontal truss frame, to 
the top of the pier, and flanked by copings, as allow of the free run of water in thegorge. On 
shown on Fig. 13. The wind bracing consists of this truss trestles of 9 ft. 3 in. battens, 3-ply thick, 
T-iron diagonals, 6 in. by 3 in. by 4 in., placed at| were built to the required height, with cross hori- 
intervals of 6 ft. (Fig. 14), The longitudinal girders | zontal logs on the top, on which was laid plank- 
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ing to form the platform on which the building 
of the large lattice girders proceeded. In building 
the staging, the battens forming uprights were 
arranged to break joint with each other, and were 
braced crosswise and diagonally as shown. In the 
case of the centre span of the Auchtertyre Viaduct, 
similar construction was made, the girders iu this 
case being riveted complete, near the site, and 
then run forward on bogies and lowered into posi- 
tion. The cost of erection under these conditions 
was 60s. per ton, exclusive of staging. 

There are two bridges at Auch in the horseshoe 
curve, near Bridge of Orchy, to which we referred 
in our previous article, one having five and the 
other nine spans, each of 60 ft. clear. The con- 
struction is similar to that for the side spans of 
the large viaducts we have described. The type 
of steelwork is the same as adopted in the 
Rannoch Viaduct, illustrated on the two-page plate 
and to be described later. The five-span girders 
were launched into position, as in the case of the 
side spans of the bridges already described ; but 
the work here was rendered the more difficult owing 
to the bridge being on a curve of 15 chains radius. 
The girders for launching purposes were fixed 
together end to end, having tapered hardwood 
blocks between so as to take the curves. The 
launching arrangement was by sets of trolley 
wheels running ia small frames and acting as loose 
rvilers, rails being secured to the bottom flange of 
the girders to run on the top of the trolleys. 
Tackle was supplied to drag the spans forward. 
The spans being secured at the ends to form a con- 
tinuous girder as stated, they could be launched 
right out and counterbalanced safely till the next 
pier was reached. With substantial and careful 
arrangements afew hours sufticed for the launching 
operations of each span. This method of operation 
was not costly, the Auch Viaduct of five spans, 
which weighed about 200 tons, costing for erec- 
tion and riveting 60s. a ton. 

The other Auch Viaduct of similar construction, 
bu: having nine spans of 60 ft., the girders each 
weighing 94 tons, was erected in a different way, 
by the cantilever lifting tackle, shown on Figs. 46 
aad 47, on page 158, and to be described later. 
The same method was also used on the Cruach 
Viaduct, of spans of 70 ft. 6 in. clear each, and on 
one or two bridges beyond Rannoch, where access 
could readily be got to the bottom of the piers 
for the erection of the girders. 

The viaduct on Rannoch Moor, illustrated on 
the two page plate, represents a type of which 
a number have been constructed on the line, and 
is the largest bridge constructed with the cantilever 
lifting tackle. The viaduct is over a long depres- 
sion in the moss, and as there was not the material 
to make a bank, it was considered best to construct 
the viaduct, which consists of nine spans 70 ft. 6 in. 
clear, the line being for the greater part on a 12- 
chain curve. The depth of moss averaged about 
15 ft. in the case of five spans. The area of the 
foundation for each pier was timbered, the moss 
standing well. It was afterwards excavated down 
to the boulder clay, and the foundation made up of 
concrete in the proportion of four of sand to one 
cement, as in nearly all parts of the work. The 
concrete was carried up to surface level. The 
piers are of granite taken from a heavy cutting 
not far distant, and are stepped as shown on the 
dimensioned elevation of the piers (Fig. 37). The 
over-all height is 45 ft., and the thickness is 
7 ft. 8 in. at bottom, and 5 ft. at top. 

The main girders are of the ordinary steel lattice 
type, but considerably lighter than those for the 
Glen Falloch spans. The length of the girder 
(Fig. 38 on the two-page plate) is 76 ft., and the 
depth is 6 ft. 11} in. The weight of each girder 
complete is 11} tons. It is divided into bays of 
6 ft. 8in., and the construction is fully illustrated 
by the drawings given on the ti\o-page plate (Figs. 
39 to 45). The wind bracing is of T-irons 
6 in. by 3} in. by } in. running diagonally, while 
the cross girders and -joists, 8 in. by 53 in. by 
4 in. and 15 ft. long, are placed at 3 ft. 4 in, centres 
on the top booms on the main girders. These 
carry a footway pretty much similar to that in the 
case of the Glen Falloch Viaduct, and here it may 
be noticed that the Board of Trade, for some reason 
which is not quite obvious, insisted on the majority 
of the viaducts being fitted with guards to these 
footways, in the form of bracket pieces riveted to 
the angle-iron upright nearest the rail, and pro- 
jected to the longitudinal waybeam. The side 
parapet, running the whole length of the bridge, 


is of T-iron uprights, with four lengths of angle- 
irons from end to end. It may be added that the 
rivets in all bridges were 1 in. to ? in. in diameter, 
and 4-in. pitch. 

The girders of this bridge, as well as those pre- 
viously referred to, were raised by the cantilever 
tackle shown by Figs 46 and 47 on page 158. The 
construction of the cantilever will be clearly under- 
stood from the dimensioned drawings reproduced. 
The first span in each case was lifted by pole and 
tackle, and after the flooring was placed and riveted 
in position, a service line was put on the top of this 
span and the cantilever girders placed on two 
bogies, as shown on Fig. 46, the back end being 
securely fixed down, and the lifting tackle (wire 
rope) put into position in the end projecting over 
to the centre of the next span, the loose end taken 
through a snatch-block at the bottom of the pier, 
and thence to the steam hoist. The cantilever 
girders, it may be here stated, were made origin- 
ally to form a platform for placing in position and 
riveting the heavy permanent girders of 60 ft. to 
80 ft. span, and were not made specially for using as 
cantilever girders. Theoretically one of the girders 
was suflicient for the weight of the main girders to 
be lifted, but when the load came on there was a 
tendency to buckle sideways, and so the pair 
of girders braced, together, was used, and every- 
thing made stable. Additional head -room for 
the two and three sheave wire-rope pulley block 
was also secured. The 76-ft. girders for the 
Moor of Rannoch Viaduct (illustrated by Figs. 38 to 
45) weighed 11} tons each, and this method of 
lifting and placing the spans was found to be most 
efticient, as, after the first span was placed, and the 
lifting tackle arranged, one span was easily lifted 
aud fixed complete, with flooring, each week, and 
as in the case of the the Rannoch Viaduct, the nine 
spans were placed and riveted complete within 
three months. The cost of erection in this case was 
about 503. per ton. 

Quite a different type, adopted in several cases, is 
that exemplified by the drawings reproduced on 
page 158 (Figs. 49 to 55) of the bridge over the 
Callander and Oban Railway at Crianlarich, at 
which point a junction is made between the old 
and new lines. A little further on, with only 
about 100 yards of embanking intervening, there 
is another bridge of practically the same construc- 
tion. It carries the railway over the River Fillan, 
and the elevation and plan of piling for piers shown 
on Fig. 51 was adopted for the river piers. The 
bridge over the Oban Railway is of five spans, each 
35 ft. clear, or 39 ft. between centres, while the 
bridge over the Fillan has six spans, the two end 
spans being 40 ft., and the two in the centre 55 ft., 
the piers, which are 35 ft. in height, battering 
from 7 ft. to 5 ft., and in width from 15 ft. to 14 ft. 
at top (Figs. 52 and 53). The piers are founded on 
rock, excepting the river piers, for which piling 
was driven 2 ft. 4} in. apart into the clay. The 
piles covered an area of 16 ft. by 7 ft. 6 in., the 
top being overlaid with concrete. The quoins of 
the pier are of concrete, while the girder blocks are 
of granite. The girders of the bridges are of the 
plate type, the web being of steel ;5, in. thick, 
stiffened at 4 ft. 3in. intervals. The building up 
is illustrated by the dimensioned elevation and 
section (Figs. 54 and 55 respectively, on page 
158). The cross girders are 10 ft. 6 in. long by 
10 in. deep, of I-section, the web being # in. 
The decking is of 3-in. timber, and angles have 
been used for fastening the waybeams to the 
cross girders as shown (Fig. 55). There is a 
parapet from end to end, constructed of angles 
curved, as shown on the cross section, to increase 
the width, which at rail level is 9 ft. 6 in. and at 

arapet 14 ft.6in. There are two longitudinal 
vet running from end to end. These are 3 in. by 
Zin. Of this type of bridge there are a number 
on the line. 

(To be continued.) 
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Phe Naval Annual, 1894. Edited by T. A. Brassey. 
Portsmouth: J. Griffin and Co. 
BrassEy’s ‘‘ Naval Annual” has, we are told by 








the Editor in the preface, been prepared this year 
under extraordinary pressure, in order that the book 
|might be published as nearly as possible on the 
/same date as last year, and it must be confessed 
that evidences of this haste are not altogether 
absent in the body of the work. There is, indeed, 





a good list of well-known names on the title-page, 
and the book contains a large amount of interesting 
matter. Mr. Barnes’ tables and plans of British and 
foreign warships are always valuable for reference, 
and the addition recently made to them by Mr. Laird 
Clowes of tables of British and foreign torpedo- 
boats is very welcome. The engraving of the plans, 
however, leaves very much to be desired. It is 
generally understood that the Annual is published 
at considerable loss—though we do not see why 
this should be the case, considering the demand 
there must be for the book—and one ought not, 
therefore, to be over-critical as to the ‘‘get-up,” 
but surely something might be done to improve 
this feature of the work in these days of good and 
cheap process work. 

The book is divided into five parts, the first of 
which contains 13 chapters by various authors, 
but bears no general title. The contributors are 
Messrs. Oldknow, Weyl, Thursfield, and Laird- 
Clowes, Lord Brassey, Admiral Colomb, Captains 
Eardley-Wilmot and ©. N. Robinson, Professor 
Laughton, and ‘A Student of Naval History.” 
The first chapter is described as a compilation, and 
attached to itis what is styled a ‘‘ Note on Marine 
Engineering.” The opening paragraph says: ‘‘In 
the present chapter an attempt is made to bring 
together the principal events in the progress of 
the British Navy of 1893-4 which are not dealt 
with in subsequent pages.” The writer next pro- 
ceeds to say that ‘‘the task is not a satisfactory 
one ;” and here we quite differ from him, but our 
opinion would coincide with his when he adds, 
‘fand necessarily assumes rather a patchwork 
character,” if he would leave out the ‘‘ neces- 
sarily.” 

M. Weyl says ‘‘ there is little of importance to 
record in the history of the navies of the world 
during the past year ;’ and M. Weyl keeps so keen 
an eye upon the doings of all naval Powers, that 
we may accept his statement. Here is a criticism 
worthy of quotation: ‘* A reaction has set in 
against the doctrine which laid down too abso- 
lutely that the best ship of war is that which con- 
tains the greatest power on the smallest displace- 
ment. For this doctrine to be unassailable it would 
be necessary to say ‘ the greatest power practicable.’ 
It is owing to the fact that the limitation to the 
doctrine has been forgotten that so many ships of 
every kind—especially cruisers and torpedo-boats— 
are continually in dockyard hands for repairs. At 
the present time the reaction is complete, and 
though in the universal endeavour to build fast 
vessels, of good speed on active service, that is to 
say, of good speed with natural draught, more 
breathing-room and more space are now given to 
the boilers and machinery, the ship of war still 
remains a fearfully complicated machine.” We 
agree with the principles here set forth, and 
we would commend a study of them to the 
founder of the Annual. M. Weyl devotes the open- 
ing part of this chapter on foreign navies to a 
brief review of speed of vessels, the use of water- 
tube boilers, guns, armour, and the naval events of 
1893. ‘* All are building, all are increasing their 
fleets,” he says. ‘‘ Every nation is watching the 
progress and programmes of other countries. One 
builds because the other builds, and one in- 
creases its force, both in commission and in reserve, 
because the other is doing the same. We are 
revolving in a vicious circle from which escape 
appears difficult.” After this, the various naval 
Powers are taken separately ; the ships produced 
being described, and brief critical remarks made on 
their designs. Illustrations of the Italian battle- 
ship Re Umberto, the German battleship Branden- 
burg, built by the Vulcan Company, and the 
Japanese cruiser Yoshino, built by Armstrongs, 
accompany this chapter. Mr. Thursfield next 
deals with the naval manceuvres of last year at 
some length. The study has been carefully made, 
but the ‘‘lessons of the manoeuvres,” which the 
author aspires to teach, are not highly instructive. 
He confines himself in these concluding critical re- 
marks wholly to the torpedo-boat. He says, ‘‘that 
the sea-going torpedo-boat is an overrated weapon 
of offence ;” but as he appears to refer to the rating 
of those misguided enthusiasts who would have the 
whole fleet torpedo-boats, the statement is of no 
great value. Such truisms as that of the late 
Admiral Long—‘‘that an active defence ade- 
quately organised and skilfully disposed must in 
the end completely neutralise the offensive capacity 
of the torpedo-boat ’—do not prove the torpedo- 
boat is overrated, but rather that it is a serious 
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factor in naval warfare, for the ‘‘ active defence ” 
means vessels told off to meet it. We do not quite 
know what Mr. Thursfield means when he says 
‘‘its strategic menace is far more formidable than 
its real offensive capacity ;” for people are not 
likely to be frightened of that which can do them 
noharm. The torpedo-boat is cheap and it is spite- 
ful. It is not a battleship or a cruiser, or even a 
gunboat, and cannot take the place of any one of 
them ; but its possibilities of destruction are as 
great as the most powerful, and the nation that 
fiils to provide an adequate torpedo-boat flotilla 
may have occasion to repent when too late. In 
dealing with foreign manceuvres, Mr. Thursfield 
occupies another chapter of the book. The space, 
however, is quite insufticient for the subject, and 
though the author shows considerable skill in com- 
pressing a large amount of detail into a very short 
space, one cannot help feeling that the work is 
rather a monument to his industry as a compiler 
than of use to the student of naval warfare. An 
error into which the author was led, and which did 
injustice to Admiral Vignes, of the French Navy, 
has been handsomely acknowledged since the 
publication of the work. es 

Mr. Laird Clowes gives a useful description of 
Toulon, founded on personal observation. Perhaps 
a good many readers would have preferred a little 
space to have been taken from the naval manceuvres 
section and devoted to an extension of this part of 
the work. Lord Brassey follows with a chapter on 
comparative strength, founded on an address he gave 
to the Calcutta Chamber of Commerce. Admiral 
Colomb writes strategically on our position in the 
Mediterranean, and looks with equanimity to a 
‘‘momentary withdrawal” from the Mediterranean 
in case of war; in which, no doubt, he is right, if 
the ‘‘ momentary ” can be made certain. Captain 
Eardley-Wilmot gives a chapter on ‘‘ The Agitation 
i1 1893 for the Increase of the Navy;” Mr. Thurs- 
tield summarises the facts connected with the loss 
of the Victoria ; and ‘‘A Student of Naval History” 
gives ‘‘an argument from history” in favour of 
‘* moderate dimensions.” Arguments from history 
may be, perhaps, rudely upset if the new war- 
fare becomes a matter of example, rather than 
egreement, in spite of the fashion these argu- 
neuts have become since Captain Mahan wrote his 
fascinating work. Mr. Laird Clowes next gives 
a narrative of the revolt in Brazil, a subject to 
which he lends additional interest by his pleasant 
writing. Commander Robinson contributes a 
chapter on ‘‘ Naval Reinforcements in War Time, 
and our Supplementary Resources for Warship 
Building.” ‘*It is interesting and instructive to 
note,” he says, ‘‘ that whereas in the 10 years from 
1864 to 1874 only seven firms contracted to build 
armourclads for the Navy, and only two firms un- 
armoured ships, and that in the next 10 years only 
three firms constructed armourclads and_ only five 
firms unarmoured vessels ; during the last 10 years, 
from 1884 to 1894, 10 private firms have built un- 
armoured or protected vessels.” Captain Robin- 
son very properly insists on the advantage to the 
nation that follows the distribution of orders for 
vessels and machinery among different private 
firms. He says that there is but one firm of battle- 
ship builders remaining on the Thames (referring 
to the Thames Iron Works and Shipbuilding Com- 
pany) who have, he says, ‘‘almost continuously 
for 15 years been building ironclads and big cruisers 
for the Government. The company would have 
no difficulty in undertaking a couple of battleships, 
or the same number of large cruisers.” The 
policy of the Admiralty is likely to lead to the 
extinction of even this one remaining Thames yard, 
a matter which may prove some day a national 
calamity, unless steps are taken to prevent it. In 
the remaining part of this chapter the author gives 
particulars of other firms who have, or who could, 
construct war vessels. Professor Laughton gives 
an instructive chapter on convoy, and this brings 
the first part of the work to a conclusion. 

We next come to that section of the book for 
which Mr. Barnes is responsible, and which forms 
the backbone of the work. The lists of Britieh 
and foreign warships appear to be as carefully com- 
piled as in former years. We would suggest that 
under the heading of ‘‘ Speed ” information should 
be given whether the rate of steaming is that 
estimated on the design or actually attained on 
trial trip. It would, of course, be an advantage if 
the conditions of trial could also be stated. It is 
generally accepted that a trial made for our own Navy 
1s a more searching test than that of aforeign Govern- 





ment, and allowance should therefore be made in 
this respect. It would be useful if something defi- 
nite could be said as to weights carried, &c. The 
ordnance section, as usual, is in the able hands of 
Captain Orde- Brown, R. A., and is admirably treated. 

On the whole, in spite of the few defects we have 
noted, the book is of great value, and the public 
should be grateful to those who undertake the 
burden of its publication. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we gave an account of the first 
two days’ proceedings at the summer meeting of 
the Institution of Naval Architects, which was held 
last week in Southampton, commencing on Tuesday, 
and we now continue our report. 

On Thursday, July 26, the third day of the meet- 
ing, the members again assembled in the theatre of 
the Hartley Institute, under the chairmanship of 
the President, Lord Brassey. The first business 
was the election of 54 new candidates. The manner 
in which the membership has extended in conse- 
quence of the summer meetings is really remark- 
able. In returning thanks to a toast to his health, 
at one of the dinners, Mr: Holmes, the secretary, 
referred to this matter, and stated that since the 
inauguration of the summer meeting held away 
from London, the membership had increased to 
about double. Although the Southampton meet- 
ing was to a great extent marred by rain on the 
first two days, the weather, as at the Cardiff meet- 
ing of last year, was fine when it was most required 
to be so. ‘This was especially the case on Friday 
last, the final day of the meeting, when an excur- 
sion was made rourd the Isle of Wight. On the 
whole, the meeting was a remarkably successful 
one. The people of Southampton, assisted by the 
big steamship companies, and especially by the 
London and South-Western Railway Company, did 
everything possible to make the visit agreeable to 
the members. All the sittings were well attended. 


Suction Draven. 

The first paper taken at the last sitting of the 
meeting was a contribution by Mr. F. Gross, 
entitled ‘‘Recent Experience with Cylindrical 
Boilers and the Ellis and Eaves Suction Draught.” 
This paper was intended to be a continuation of 
that read by Mr. Ellis at the last summer meeting, 
and referred to an arrangement of a combination 
of induced and heated draught applied to marine 





boilers, fitted with Serve tubes and retarders. We 
shall print Mr. Gross’s paper in full in a sub- 
sequent issue, and need, therefore, only say that 
it was a short one, and gave details of the working 
of the various steamers that had been fitted in the 
way referred to. 

Mr. F. Marshall was the first speaker who rose, 
on the President calling for a discussion. He said 
he had not had time to look into the figures in the 
paper in order to criticise them, but he had had 
experience of working with induced draught with 
two vessels he had in use, and they gave excellent 
results in fuel economy. When the paper was read 
at Cardiff, by Mr. Ellis, he had not felt it open to 
him to speak definitely on the subject, but he could 
now say induced draught was preferable to forced 
Graught, as the latter would get itself into currents 
and eddies, and thus work holes in the fire. The 
more uniform working of the induced draught in 
the boilers spoken of, led to no difficulties in this 
respect, neither the furnaces nor the tube ends 
giving trouble. The owners of two vessels so 
fitted, on the experience gained on two voyages, 
ordered a third ship to be so fitted, a fact which 
was good practical testimony to the advantages. 
There were, of course, some drawbacks, and one 
was the difficulties that might arise through the 
number of machines that had to be kept con- 
stantly working ; fans that ran at 320 revolutions 
a minute required much looking after. In a 
vessel named the Perthshire, he had placed 
two fans, but he saw that in the larger vessels 
mentioned, five fans were used ; every one knew 
that this meant a certain risk and much careful 
attention. Speaking on the subject generally, 
Mr. Marshall said that the advantages of getting 
the gases heated naturally suggested the use of 
smaller boilers, and thus securing a saving in 
weight. It must be remembered, however, that 
this saving would be partly counterbalanced by 
the weights of the fan and casings, and it was for 
owners to place one feature against the other. The 
fact, however, that the gases were so much reduced 
in temperature, before going into the funnel, was 
an important matter, the temperature of the gases 
in the Perthshire at the fan inlet being 310 deg. 

Sir Edward Harland wished to ask the author 
as to the effect of using heated air on the fircbars. 
It was well known that at high rates of combustion, 
such as the author quoted, the firebars were apt to 
suffer, and were only kept from destruction by the 
cold air preserving the lower parts at moderate 
temperature. As the air wasso much heated before 
passing to the ashpit, would not the bars be likely 
to come down? With regard to the saving in fuel, 
the author quoted five voyages made with different 
ships, but he had only stated the coal consumption 
in terms of the indicated horse-power in the case of 
one vessel, viz., the Buteshire, when the fuel burned 
was 1.345 lb. per indicated horse-power for the 
main engines. Sir Edward would further like to 
ask why the corresponding figures were not given 
for the other ships. The information would have 
been interesting, as the vessels were of different 
classes, and the comparison would, therefore, give 
data which would be of use. Referring generally 
to the principle, the speaker thought there would be 
very little saving of weight, taking into considera- 
tion the air passages, fans, &c. There was ap- 
parently no saving in coal], and though the boiler 
itself would be lighter, the air-heating apparatus, 
and other adjuncts special to the system, might 
counterbalance this advantage. Air was well 
known to bea bad conductor of heat, and would 
not as good a return be got if the air-tube surface 
used for heating the air to supply combustion was 
put into water-tube surface in the shape of a larger 
boiler? For his own part, he thought that he 
could get better results if water were used for ab- 
sorbing heat rather than air. The arrangement 
was presumably intended more for the merchant 
service, as war vessels so often ran at reduced 
powers. He would ask, if a boiler burned a cer- 
tain amount of coal in a given time, would the 
same saving be obtained if double the coal were 
burned? It was not a question in the merchant 
service how much coal could be burned ina given 
time in a boiler furnace, but rather what return 
was got from the coal. The paper was, however, 
useful as opening the question whether induced or 
forced draught were preferable. It was difficult to 
see exactly where the difference came in. For his 
own part he did not think it very much mattered, 
if you wanted to remove a man from a certain posi- 
tion, whether you pulled him by the nose or gave 
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him an impulse from behind. The effect of the 
fans working in hot gases was also a point to be 
considered. 

Mr. J. I. Thornycroft said that the experiments 
were of great interest, as they showed that if a 
boiler can be made to stand burning coal at the 
rate quoted, there would be asaving of space in the 
ship. Owners wanted to save weight as well as 
space. He agreed, however, that air was not the 
most suitable material for extracting heat ; but 
when suction draught was used, the fans would 
work at less disadvantage if the gases were cooled, 
but he thought that by giving larger heating sur- 
face to the boiler, the same result might be attained. 
His experience of high rates of combustion was that 
a water ashpan was wanted, so that the air might 
be not only cooled but wetted, and he had met 
with cases where the water was actually carried to 
the bars, which were thus kept cool and not in- 
jured. Mr. Thornycroft also referred to what is 
undoubtedly a popular error in regard to forced 
draught—that it is very trying to stokers to work 
under. He said that he could see no objection to 
it at all ; in fact, it made the stokehold a far cooler 
place than the engine-room. 

Mr. Fothergill agreed with previous speakers 
that it would be desirable to absorb the heat gene- 
rated in the furnace by water rather than by air, 
that is to say, he would replace the air-heating 
arrangement of the author by additional heating 
surface in the boiler. He congratulated Mr. Gross 
on being able to burn 60 1b. of coal to the square 
foot of grate, but if more than 30 lb. was burned 
in a 3 ft. diameter furnace, deep bars would be 
required and there would be little ashpit depth. 
Even then the fire would be too close to the furnace 
crown, so that there would be insufficient room for 
combustion. He thought that if 50 1b. of fuel were 
to be burned to the square foot of grate per hour, 
the water-tube boiler would offer advantages over 
the ordinary boiler, and must come into use. In- 
duced draught at high velocity may not be as hard 
on the furnace crown as forced draught, but the fur- 
nace bars would be as likely to be brought down, 
unless a waterashpan were used. He did not know 
which would be the worse calamity, the bars, or the 
furnace crown coming down. He would therefore 
say this, that either induced draught or forced 
draught was one of the requirements of the steam- 
ship of the future. 

Mr. Gross, in replying to the discussion, said 
that a great many points were left out of his 
paper, as he did not wish to repeat what had 
been said by Mr. Ellis last year. In regard to 
firebars coming down, that undoubtedly would 
occur if they were arranged as in the ordinary 
case of marine furnaces, so that they tended 
downwards to the back. This had been one of the 
great difiiculties that he had had to contend with 
in introducing the system. With the ordinary 
arrangement grate bars rapidly burned, often not 
lasting more than half an hour. At one time it 
seemed as if this objection would be fatal to the 
system, and many different devices were tried. The 
simplest was found to be the most effective. They 
raised the back end of the furnace until the bars 
were level, and at once there was a great improve- 
ment. Thisidea was carried a little further, the bars 
being carried 2 in. higher at the back end than at the 
front, and immediately all difficulties disappeared. 
No more conclusive proof of the truth of this 
statement could be desired than the fact that the 
Perthshire ran 75 days without difficulty. It had 
been questioned whether the high rates of combus- 
tion he had spoken of could be maintained, but by 
raising the bars 2 in. at the back, and using suction 
draught in place of forced draught, all difficulties 
would disappear, and 60 1b. of coal could be burned 
to the square foot of grate per hour with ease. The 
economy of the system he described had been ques- 
tioned, but his paper had been written expressly to 
show that it insured economy, and if those who had 
spoken would carefully read and study what he had 
put before them, they would see that with no other 
system could the same satisfactory results be 
reached. It had been objected that the fans would 
not work well in the chimney gases on account of 
the heat, but at a temperature of 400 deg. to 
500 deg. they had no difficulty in making these 
fans run satisfactorily any length of time. It 
was a question simply of the fan engine, and not 
of the fan itself, and if the engine did not break 
down, they could rely as absolutely on the 
draught as if a funnel were used alone. At the 
same time, he advised the owners of merchant 





vessels to keep their chimneys in place until they 
gained confidence in this new system, and they 
could then feel they could fall back on natural 
draught if necessary, as the tubes were of ample 
diameter. The number of fans used had been 
referred to. For his own part he preferred that 
each boiler should have a separate fan to itself, so 
as to make every unit self-contained ; if one fan 
were not able to work, that boiler would be run 
with natural draught, and the other fans would be 
worked harder. In considering the weight ques- 
tion, no doubt more surface had to be appor- 
tioned to absorbing heat by air than by water, but 
the air tubes in this case were very light and thin, 
and were not within measurable distance of the 
weight required for an equal area of boiler tubes. 
Then, again, it was necessary for those who object 
to the additional weight of the air-heating appa- 
ratus, to take into consideration the weight of the 
fuel that was saved. He had made experiments 
in order to find out what were the relative advan- 
tages of heating the feed-water as against heating 
the feed-air, and had found that there was no dif- 
ference so far as economy was concerned, the 
water evaporated per pound of fuel being the 
same. He knew it was commonly thought that air 
was a very bad material for absorbing heat, but 
his experience had shown him that this was 
not so. In the apparatus referred to in his paper 
the air wept through at a velocity of 2000 ft. per 
minute, and yet was reduced in temperature to the 
extent quoted. The result was that at the highest 
rates of combustion, with 3} in. diameter tubes 
in the boiler, the gases, when they reached the 
smokebox, did not exceed 700 deg. The heat- 
absorbing surfaces of the air-heating tubes com- 
pleted the economy ; the gases reaching the fans 
cooled down to 300 deg. to 400 deg., having heated 
the air from 200 deg. to 300 deg., according to the 
rate of combustion and amount of absorbing sur- 
face. Mr. Fothergill had objected that perfect 
combustion could not be obtained in the low fur- 
naces of an ordinary cylindrical boiler, but he (the 
speaker) would undertake to burn the fuel at any 
time without creating smoke. 

Mr. Fothergill here pointed out that the absence 
of smoke by no means proved perfect combustion. 

Mr. Gross said he would go further, and rely on 
the economy of fuel to prove perfect combustion. 
It had been asked why the coal economy of the other 
three ships was not given. He did not add the 
details to the particulars contained in the paper, as 
he only wished to put forward that which could 
actually be guaranteed, and on account of accidents 
which were not due in any way to the system he 
was describing—one being the breaking down of a 
cylinder and the other the failure of a propeller— 
it was not possible to ascertain the amount of fuel 
that was burned in running under normal condi- 
tions. The difference between heat-collecting and 
heat-distributing surface in the Serve tube was 
to be noticed, and it had been questioned which 
should be taken as the true heating surface. Mr. 
Gross said, however, that there was no ditliculty in 
transmitting to the water of the boiler all the heat 
that could be absorbed by the metal in the tube, so 
much greater was the power of transmission in the 
distributing than in the absorbing surface. 


VENTILATION OF Orn STEAMERS. 


The last paper read at the meeting was on ‘* The 
Ventilation of Steamships, with special reference 
to the Removal of Explosive and Foul Gases from 
Bulk Oil Steamers,” by Messrs. Terry and Flannery. 
This paper we publish in full on another page. In 
it the authors describe their particular method of 
changing the atmosphere of oil steamers. So effec- 
tive is this, that rice and other perishable food 
cargoes have been carried without detriment, and 
it is now proposed to use these tank steamers for 
tea, which is certainly one of the most rigid tests to 
which the system could be put. 

On the President opening the discussion, Sir 
Edward Harland rose to ask the author if the 
oil in any case was discharged by a rotary 
pump. It seemed to him that, were such a form 
of pump used, it might also be brought into 
requisition for the purpose of exhausting the air, 
and thus the same pipes could be used. He noticed 
in the drawing that the pipes passed through the 
bulkhead, and thus in the case of the ship ground- 
ing and damage being done to the pipes, a vessel 
most admirably subdivided would lose possibly the 
advantages of this excellent feature. 

Mr. Thornycroft said the Institution was much 





indebted to Mr. Terry for his paper, which had 
shown how clear a way had been found to the solu- 
tion of a difficulty which appeared considerable. 
In the coal mine the light gases left from above, 
but here heavy gases had to be dealt with. The 
speaker had lately seen in France a vessel burned 
carrying petroleum, and this gave him an idea of 
the great danger of the cargo. Comparing this 
paper with that previously read, it was easy to see 
that in Mr. Terry’s case suction draught was better 
than forced draught. The heavy gases were re- 
moved in the most effective manner from the 
bottom, their surface was therefore undisturbed. 
Iu order to prevent eddies and draughts of the in- 
coming air to fill the place of the petroleum vapours 
pumped out, the orifices should be large enough to 
allow the air to settle gradually on the sea of heavy 
petroleum vapour below. 

Mr. B. Martell said that when vessels were first 
designed to carry petroleum oil in bulk, it was 
never thought possible that they should be used 
for other cargoes as well. It was not necessary, 
however, to point out how great a boon it was to 
the shipowner to be able to carry all kinds of pro- 
visions without spoiling them, and thus the possi- 
bility of a return cargo was gained. They now 
knew from experience that this could be done in a 
perfectly satisfactory manner. Yet it seemed al- 
most incredible that such food as rice, and even 
tea, could be stowed where petroleum had been 
without being spoiled. The ventilation secured in 
the manner described by Mr. Terry was, however, 
so effective as to enable the most delicate cargo to 
be carried. 

Mr. Terry, in replying to the discussion, said 
that Sir Edward Harland’s very pertinent sugges- 
tion of the use of the rotary pump would be fully 
considered, and experiments would be made to find 
out to what extent it might be adopted. Inregard 
to possible damage to pipes, the speaker entered at 
some length into the question, referring to the 
drawing on the wall. The large-size openings sug- 
gested by Mr. Thornycroft were provided by the 
usual hatches in the ships. 

This being the last paper, the business part of 
the meeting was now concluded, and it only re- 
mained for Lord Brassey to propose the usual votes 
of thanks to the local committee, the various steam- 
ship companies, the London and South-Western 
Railway Company, and those persons who had 
done so much to render the meeting a success. 


ENTERTAINMENTS, 


On Thursday members were entertained at 
luncheon on board the International Navigation 
Company’s steamer Paris, perhaps better known as 
the City of Paris, which had arrived in the Empress 
Dock early that morning with 1100 passengers. The 
feat of getting rid of all those passengers and pre- 
paring a most excellent lunch for several hundred 
people, was by no means a light one, but was suc- 
cessfully carried out. After leaving the Paris, 
members proceeded by special train to Bitterne 
Manor House, where Sir Stuart and Lady Mac- 
naghten entertained them at a garden party. The 
afternoon was beautifully fine, and a very pleasant 
time was spent at Sir Stuart’s picturesque seat on 
the banks of the Itchen. In the evening there was 
a dinner at the Royal Victoria Rooms, by the invi- 
tation of the chairman and directors of the London 
and South-Western Railway Company. 


Visit To PortsmoutH DockyarD. 


On Friday members left Southampton at 9 o’clock 
by a special train for Portsmouth, where they were 
shown round the Dockyard by the superintendent, 
Admiral Fane, and the professional officers of the 
yard. The Dockyard train was in waiting, and took 
members past the Eclipse, recently launched, and 
her sister ship, the Fox. In the same machine- 
shops where the engines of the Fox were in pro- 
gress at the time of the visit of the Institution of 
Mechanical Engineers two years ago, the engines 
of the Eclipse are now being constructed. We 
would suggest that if the Portsmouth people intend 
seriously to go in for engine construction, they 
should obtain permission of the Admiralty or the 
Treasury, whichever may be the right authority, to 
buy some new machine tools. The Majestic, now 
building in dry dock, was next inspected from the 
side of the dock. This vessel is at present almost 
completed. From here the members were taken 
on board the Revenge, where the heavy guns and a 
6-in. quick-firing gun were worked. From this a 
visit was paid to the Fish Torpedo Department, 
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where the Whitehead torpedoes in store for the 
vessels of the Reserve Fleet were inspected. 


Excursion Round THE IsLAND. 

At 1.15 the twin-screw steamer Frederica, which 
had been lent by the London and South-Western 
Railway Company for the purpose, arrived off the 
jetty of Portsmouth Dock, and members proceeded 
on board. The Frederica is a very handsome vessel 


of 1509 tons gross register, and 5927 horse-power. | 


Members had the privilege of introducing ladies on 
this excursion, and the weather being fine, a very 
pleasant trip was made round the island. As will 
he gathered from the power, the Frederica is a very 
fast vessel, and arrived back at Southampton about 
6 o’clock. Luncheon was taken on board before 
the vessel left the jetty. ; 

On Saturday a number of members, by permis- 
sion of Sir Donald Currie and the council of the 
Castle Line, paid a visit to the Royal Mail steam- 
ship Tantallon Castle, which was lying off Netley, 
and were taken down by a tender for the purpose. 
They were entertained at luncheon. 

This brought to a close another remarkably suc- 
cessful country meeting of this Institution. It is 
difticult to say whether the Cardiff meeting of last 
year, or the Southampton meeting just concluded, 
was the greater success, but certainly both were 
very pleasant gatherings. 

Before the meeting was over, members were 
already speculating as to where next year’s meet- 
ing will take place, and it seemed to be thought 
not altogether improbable by some (although, of 
course, nothing more than speculation can be put 
forward in regard to this matter) that a voyage 
might be made across the St. George’s Channel. 





NILE RESERVOIRS AND PHIL. 

WE publish elsewhere some views of Phil island 
and temples, which are of special interest at the pre- 
sent time, as the Technical Commission of Engineers 
appointed by the Egyptian Government have re- 
ported that the Philze reservoir site offers enormous 
advantages, from an engineering point of view, 
over any other site, whilst the archeologists of all 
Europe contend that at any cost—the Egyptians 
being, of course, at that cost—Phile and the 
temples generally must remain untouched. It is 
possible that in this, as in most cases, a fair com- 
promise might be arrived at if both engineers and 
archeologists would put themselves in possession of 
the whole facts of the case on both sides before com- 
mitting themselves to strongly expressed opinions, 
or signing memorials advising the Kgyptian Govern- 
ment to do or to leave undone certain things. Thus, 
for example, in the most recent and influentially 
signed memorial to the Foreign Secretary against 
the construction of the proposed reservoir dam at 
Phil, there are two vital errors as to facts, which 
entirely vitiate the whole of the conclusions. If 
the facts were as assumed by the archeologists, 
few engineers would hesitate to join them in the 
memorial. The archzeologists venture to assume 
that ‘‘even if more immediate expense were in- 
curred by placing a dam at Kalabsheh, rather than 
at Philze, the estimated profit from it is so great 
that the gain accruing to the country in only a few 
weeks would balance any additional expenditure.” 
They arrived, no doubt, at this conclusion by 
taking the preliminary estimates of the Government 
engineers, and not noticing the saving clause that 
these were liable to alteration when the results of 
borings were obtained. As a matter of fact, as 
the result of the borings and further investigation, 
the British, French, and Italian Commissioners 
were unanimous in opinion that the Egyptian 
Government’s design for the Kalabsheh dam was 
absolutely inadmissible, and that if built it would 
have cost vastly more than the estimate, and, when 
built, it would be liable to fail at any moment and 
sweep Phil: temples away to the sea. The Italian 
Commissioner thought it was impracticable to build 
the dam required at Kalabsheh ; the French Com- 
missioner held that a low dam only should be built; 
and the British Commissioner saw his way to con- 
struct a safe dam of the required height, but only 
by expending several millions more than would 
effect the same ends at Philee. Another vital error 


as to fact in most of the memorials against the | 


Phile dam is that it *‘ would ruin” the temples of 
Debod and other Nubian temples, besides leading 
to the ruin or removal of the various temples of 
Phils. In this instance, the periodical flooding of 
the lower portion of some already ruined stonework 





is assumed apparently to further ruin or practically 
destroy these temples. There is no evidence that 
the flood waters of the Nile would practically affect 
the stonework, although infiltration water charged 
with salts has affected some of the Luxor temples. 
At Phil the quay wall has for 2000 years been 
washed by the Nile without being ‘‘ ruined.” 

The proposal of the Egyptian Government does 
not, in their opinion, involve the ruin of any 
temple, or interfere in any appreciable way with 
archeological studies. As Phils is visited by a 
large number of tourists, it is proposed to raise the 
temples bodily, and to raise and restore the surface 
of the island, with its palm trees, to the requisite 
height above the new level of the water. The 
plans and sections of the pylons, which we shall 
publish on an early occasion, and other portions 
will enable engineers to judge how readily this 
could be done by ordinary building-raising appli- 
ances, as the masonry is of a solid character, and 
where there are colonnades and entablatures each 
stone could be handled separately, as there are no 
mortar joints. The other small Nubian temples 
are visited by but few tourists or students, and it 
was not proposed to raise them, as those wishing 
to visit these ruins would still have from eight to 
ten months in the year when they could study them, 
as at present. Incidentally, an archeological sur- 
vey of Nubia would be undertaken by the Egyptian 
Government, and the foundations of some of the 
temples would be laid bare for underpinning pur- 
poses to avoid settlement from the effects of flood- 
ing. Nothing would be destroyed, and nothing 
would remain inaccessible to future students. 

For these reasons the construction of the Phil 
dam would advance knowledge, for, although archieo- 
logists write much, they subscribe little of the 
money required for explorations, and there would be 
no chance whatever of a thorough examination of the 
minor Nubian temples unless the Egyptian Govern- 
ment found the 50,000/. stated to be necessary, and 
this could not be done except in connection with 
some great work of public utility such as the 
Phile dam. Assuming every one of the ruins to 
have been thoroughly explored, and the results 
recorded, these remote remains might, so far as 
historical or artistic knowledge is concerned, be 
buried in mounds of earthwork for posterity to 
dig out again at any future time if desired ; or, 
if left as they are, the stonework below flood 
level might receive annually, like Cleopatra’s 
Needle in New York, a coat of some protective 
solution to neutralise any possible effects of the 
wetting. The suggestion that every ruined temple, 
however insignificant, must be treated as inviol- 
able in Egypt, although any number of city 
churches may be pulled down, and ancient walls 
and gateways removed, to admit of the extension of 
the City of London, or of any other European city, 
will not be a serious argument. Engineering and 
archzeology are often in conflict, and in Italy no 
road, railway, or canal can be constructed without 
interfering more or less with antiquities. English- 
men are not infrequently charged by foreigners 
with hypocrisy, and certainly if we tamely submit 
to have every fine prospect from rail, road, or 
river rendered hideous by the erection of huge ad- 
vertisement boards of pills and soap, and justify 
the vandalism on the grounds that agriculture is 
depressed and the 20s. rent received for a board is 
of material advantage to the farmer, we are more 
or less hypocrites if we pretend that Egyptians should 
resign infinitely greater advantages because a few 
ruins, scattered dozens of miles apart in a remote 
desert, would get wetted by flood water a few 
months in the year, which would harm them as 
little as rain necessarily would, were the ruins in 
this country. 





THE MONTREAL MEETING OF THE 
AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, 


(From our New York CorrEsPoNnDEnT.) 
(Continued from page 67.) 

At the conclusion of the President’s address the 
visitors examined the College, under the guidance 
of Professor Bovey, Dean of the Faculty. The 
machinery and models were especially attractive, 
and the ladies put many a question difficult to 
answer to the engineers as to what this or that was 
intended to prove. To the credit of the party it 


may be said that the engineer always had an ex- 
planation which, whether correct or not, served to 





satisfy the curiosity of his companion, and to im- 
press her with the great knowledge he possessed. 

The next day the regular session began, and the 
first paper considered was ‘‘ Notes on the Theory 
of Shaft Governors,” by A. K. Mansfield. The 
author considered three papers presented in 1890 
at the Cincinnati meeting, and proposed to add 
something to their discussion. He divided his sub- 
ject into eight topics, as follows: 

1. The path of an unbalanced governor ball of a 
shaft governor isochronously adjusted. Mr. Mans- 
field discussed this mathematically, and concluded 
that an unbalanced weight in an isochronous shaft 
governor is not feasible. 

2. Centrifugal movement of a governor weight. 
The demonstration seemed to show that shaft 
governors were not always arranged for true 
isochronism. 

3. Position and tension of spring. The conclu- 
sion was expressed in a second theorem : the com- 
bined zero and fixed pivotal point of a spring, 
arranged to act isochronously on any point of the 
line of weight arm, from weight pivot through 
centre of gravity of weight, may be taken at any 
point on the line from weight pivot through centre 
of shaft. Moreover, the spring force required 
will be inversely as the distance of the fixed pivot 
from the weight arm pivot. 

4, Approximate isochronism. 

5. Influence of the weight of spring. 

6. Influence of the weight of the link. 

Theorem: If a governor link be constrained to 
move at one end in a circular path about the centre 
of the driving shaft, and at the other end in a cir- 
cular path about the centre of the weight pivot, 
then is the centrifugal effect of the link the same as 
if that portion of the weight of the link were con- 
centrated at its weight-arm pivot, which would rest 
on its support if the link were placed in a horizontal 
position on two end supports. 

7. Frictional effect of valve. 

8. Inertia in a shaft governor. 

Each of these points was dwelt on at length, 
but without the diagrams and the mathematical 
formule, could not be understood, although the 
discussion was quite extended. 


Hicu-PressurE GAUGES. 

The next paper was ‘‘A New Recording Gauge 
for Extremely High Ranges of Pressures,” by Pro- 
fessor W. H. Bristol. As this paper is brief, it 
may be presented almost in its entirety : 

‘*The gauge herein described and illustrated, 
although it may be adapted to ordinary pressures, 
has been designed especially for very high pressures 
of 1000 lb. or more, such as are employed on oil 
pipe lines and hydraulic press work, without taking 
permanent sets, and one in which the readings for 
increasing and decreasing pressures would be the 





Fia. 1. 


same. The writer has had difficulty in finding an 
ordinary reading gauge for high ranges of pressure 
which has been at all reliable in these respects. 
In testing and standardising high-pressure gauges 
the most satisfactory results have been obtained 
with deadweights carried by a cap covering exactly 





1 square inch of area. At the Stevens Institute, 
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HORIZONTAL SIMPLE ENGINE 


CONSTRUCTED BY MESSRS. RUSSELL AND CO., ENGINEERS, MASSILLON, OHIO. 
(For Description, see Page 164.) 
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fectly for increasing and decreasing pressures over 
the entire scale. Thespring part of the gauge con- 
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Fig 15. 
sists simply of a Bourdon tube of flattened cross- e 9 
section, wound into a small helical form of four 
complete revolutions. One end of the tube is 
rigidly fastened to a bracket with an openin 
for the pipe communicating to the gauge; an 
on the end, free to move by application of pres- 
sure, & pen arm B is directly gene The dia- 
meter of the helical coil being a | 1 in., the 














actual motion of the free end of the "tube 
is small, and as this motion is distributed 
through the four complete turns of the tube, 
it is evident that in the angular movement neces- 
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sary to carry the pen arm over the scale of the 











chart, the tube itself is not strained to a point 
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approaching its elastic limit. By this construction 
the necessity of multiplying devices is entirely 
avoided. By varying the thickness of metal, the 
cross-section, and the number of revolutions of the 
tube, a helix adapted to any desired range of pres- 
sure may be obtained, even as low as 5 lb. per 
square inch for the whole scale. In the manufac- 
ture of the helical tube there is no difficulty in re- 
producing them to fit a standard chart. 

“In this instrument, as in forms of recording 
gauges previously described, the pen, which is 
directly attached to the helical tube, records with 
ink, the chart being actuated by a clock movement, 
which requires winding once in 24 hours. The 
total range is 1500 Ib. per square inch. 

‘This gauge is the joint invention of Mr. E. H. 
Bristol and the writer.” 

As there were numerous persons present who 
constantly used gauges, and more than one manu- 
facturer of the article, the result of this descrip- 
tion might almost have been anticipated, and the 
predictor would not have failed in his statement, 
although it took a somewhat novel form, due to the 
temper of the speaker. 

A lively discussion followed on the reliability 
of gauges and on tempering steel. One speaker 
declared that the Bourdon tube attached to the 


front of a return tubular boiler would, in a year, 
become so affected by the hot gases in the uptake 
as to show from 5 Ib. to 10 lb. less than the actual 
ee. The Bristol gauge appeared to be less 
bie to this danger, since the tube is not. strained 








(For Description, see Page 164.) 
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anywhere approaching the elastic limit. One 
speaker preferred a tempered stecl spring to a 
brass one hardened by cold drawing. The enter- 
tainment of the morning was produced by Mr. T. 
R. Almond, who told how he had made hard steel 
wire coil without breaking by passing it through a 
bath of water at the boiling point. The gauge 
discussion was, for a moment, lost sight of, and 
numerous speakers presented a theory of what 
must have been the conditions under which this 
apparent phenomenon took place. Mr. Almond had 
a most charming way of carelessly demolishing 
these elaborate theories by a statement that the con- 
ditions stated were not those under which he had 
used this wire. Finally, one speaker announced 
that he had no theory, ani then proceeded to pro- 
pound one, only to be sent to join his predecessors. 
Commodore Loring, who sat next the writer, re- 
marked that he believed this hot water simply 
rendered the particles of the steel homogeneous, 
but he could not be prevailed on to state it to the 
meeting. Mr. Almond stated he was dealing with 
a fact and cared nothing for the theory, and the 
meeting proceeded to consider ‘* Compressed Air,” 
by F. H. Richards, being, no doubt, stimulated by 
the tension already existing. 


CoMPRESSED AIR. 

Mr. Richards did not think compressed air 
had received the attention it deserves, nor had 
it been treated fairly. He thought too much 
stress was laid on the enormous losses in its 
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use. The following extract shows Mr. Richards’ 
idea ; 


** After the air has been compressed, and before it is 
put to use, it is usually transmitted through pipes for 
some distance, and the friction of the air in its passage 
through the pipe naturally causes some loss of pressure. 
Here again the air-compressor people have—unwittingly, 
we will say—done more harm than good as regards the 
interests of compressed air. Formidable tables are in all 
the air-compressor catalogues, showing the loss of pres- 
sure due to the friction of air in pipes, and timid 
investors, seeing them, have another fright. The tables 
are not dangerous, and are not published primarily for 
the purpose of freightening people away. They are ovly 
intended to suggest the siz3 of pipe most suitable for any 
— case of transmission. If they tell us truly of the 
oss of pressure they still fail to tell us that the loss of 
pressure is not necessarily, or to the same extent, a loss 
of power. The actual truth is that there is very little 
loss of power through the transmission of compressed air 
through ay r pipes to a reasonable distance, and the 
reasonable distance is not a short one. With pipes of 
proper size and in good condition, air may be transmitted, 
say, 10 miles, with a loss of pressure of less than 1 lb. per 
mile. If the air were at 80 lb. gauge, or 95 lb. absolute, 
upon entering the pipe, and 70 lb. gauge, or 85 lb. abso- 
lute, at the other end, there would be a loss of a little 
more than 10 percent. in absolute pressure, but at the 
same time there would be an increase of volume of 11 per 
cent. to compensate for the loss of pressure, and the loss 
of available power would be less than 3 per cent. This 
illustration is only offered as a simple and convenient one, 
and not as a sample of the best practice. With higher 
pressures still more favourable results could be shown.” 


Mr. Richards then stated the following : 


‘*We may now consider the practical aspect of the 
case, and, Csinning at the very beginning, with the 
practical com ion of theair, we cannot but notice how 
readily the air lends itself to economy in its use, By the 
way in which it is possible to connect the air-compressing 
cylinder with thesteam engine in the best air compressors 
of the present day, no power is lost in operatiog the 
piston of the compressing cylinder, or, stated more 
accurately, the entire friction of the uir-compressing ap- 
paratus is so compensated for by the saving of friction in 
the engine that it is not only reduced to zero, but it be- 
comes a negative quantity of considerable magnitude. 
This may be proved by incontrovertible evidence. The 
air compressor, it will be noted, comprises a complete 
steam engine, with all its component operating parts, 
steam piston, crosshead, connecting-rod, crankpin, crank- 
shaft, complete valve motion, &c., and in addition to 
these there is the air piston to operate, and it is natural 
enough to suppose that the operating of the air piston 
puts just so much additional friction upon the engine, 
with a call for so much more power to overcome it. But 
the arrangement of the air piston in a straight line and 
upon the same rod with the steam piston saves enough 
from the friction of the engine proper to more than com- 
pensate for the friction of the air piston, and the opera- 
ting of the air piston costs practically ‘less than nothing.’ 
In a regular stationary engine which transmits its whole 
power through the crankshaft, and by its driving pulley, 
gears, or otherwise, wherever it may be wanted, the whole 
power exerted is felt in friction upon the crosshead slider, 
connecting-rod boxes, crankpin, main bearings, &c. Ia 
the air compressor most of the power of the steam engine 
is transmitted directly from the steam piston to the air 

iston without the intervention of the engine friction. 
Rot only is the effective steam pressure so immediately 
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transmitted, but the force due to the inertia of the re- 
ciprocating parts, especially the heavy crosshead which 
is usually employed, is sent directly to the air piston 
through its piston-rod.” 

He stated that losses due to friction in the 
ordinary stationary engine were 10 to 12 per cent. 
of the indicated horse-power, while in certain air 
compressors it was but 5 per cent. He did not think 
compressed air could be satisfactorily used in 
general without heating it before setting it to 
work, and that greater mechanical effect is realised 
from heat applied to the reheating of compressed 
air than from any other known application of it. 
He closed by contrasting the loss in a steam 
engine with the loss in the air-compressing cy- 
linder, which to the writer seemed hardly fair to 
the engine, when it came from one who claimed 
the compressor had been treated badly. 


DrawtnG OFFICE PRACTICE. 


The final paper of this session was, ‘‘ The Rela- 
tion of the Drawing Oftice to the Shop in Manufac- 
turing,” by A. Robinson, and described 
the system in use at the writer’s company in 
Milwaukee. This paper we shall publish in an 
early number. 

That afternoon the party took the Grand Trunk 
Railway and went to Lachine. We found a 
steamer awaiting us furnished with all the acces- 
sories of civilisation, and one from the aborigines, 
to wit, the Indian pilot, and under his skilful 
hands the steamer was safely steered through the 
celebrated rapids, running just near enough to the 
rocks to make the trip an interesting one. We 
reached the city and went several miles below, so as 
to see Montreal at its best, and then sought our 
hotel to make preparations for the great social 
event of this meeting, viz., the reception tendered 
the Society by Sir Donald Smith. His house, 
which is, perhaps, the most beautiful in Montreal, 
was well filled, although the night was stormy, for 
no one ever misses one of Sir Donald’s receptions. 
The picture gallery was filled with some of the 
finest works of art in existence, and hardly one 
of the old masters or more modern artists of note, 
but was represented. It is said that Sir Donald 
has the finest collection in Canada. Other 
rooms were devoted to rare china and East 
Indian curios. The banquet-hall was worthy 
of the house, and the banquet was worthy of 
the hall. This delightful evening was closed 
by the Highland pipers in full costume, who 
marched proudly through the rooms, playing, as 
only a Scotchman can play, the national bagpipe, 
and producing those strange sounds called national 
airs. 

(To be continued.) 





RUSSELL’S HORIZONTAL ENGINE. 

On pages 162 and 163 we illustrate a horizontal 
engine constructed by Messrs. Russell and Co., of 
Massillon, Ohio, U.S.A., and shown by them at the 
Columbian Exposition. It is made in sizes from 18 to 
175 horse-power, larger sizes being of a somewhat dif- 
ferent design, which we shall illustrate in a future issue. 
In the example shown the valve admits steam at its 
ends as well as through the carrying-over port (Fig. 6), 
and is balanced (Figs. 20 to 24) by a ring on its back. 
The governor (Figs. 17 to 19) controls the engine by 
varying the point of cut-off. It is carried by a wheel 
A, which provides points of attachment for two 
weighted arms F and two springs K. Pivoted to each 
weighted arm is a bent link joined by a pin at its other 
end to a sleeve turning on the boss of the wheel 
A. This sleeve is coupled to an extension of the 
eccentric C, 

The slides are cast in the bed (Fig. 1), and are bored 
out at the same time at the front cylinder head. 
The crosshead (Figs. 9 and 10) is screwed to the piston- 
rod, and is adjustable for wear, The connecting-rod 
(Figs. 11 to 16) has solid ends at each extremity. 


been made and sold in the States. 





THE PROBLEM OF FLIGHT. 
To THE Eprror OF ENGINEERING. 

Sir,—Since last writing to you on the above subject 
I have met with an account of Mr. Otto Lilienthal’s 
recent experiments in personal soaring flight (Gettschrift 
Siir Luftschifiahrt und Physik de Atmosphare, November, 
1893), concerning which a few remarks may be of interest 
to your readers. Some of the conclusions to which he 
comes concerning the irregularities of the wind corroborate 
the statements made in my former letter: ‘In trials 
with movable wings in the building of steam air-ships, 
in experrments with mechanical birds of all kinds, I found 
how hard it is to maintain a stable equilibrium in the air 





and to counteract the ‘whims’ of the wind.... I 
have gradually given up the great ‘spread’ of my former 
apparatus. The unequal strength and direction of the 
wind under the right or left wing, frequently produces a 
considerable displacement of the centre of the action of 
the wind pressure, which becomes worse the greater the 
‘spread’ of the wings. I now never make this spread 
greater than 23 ft., and I am always thus able to restore 
equilibrium by a slight change in my centre of gravity.” 

His wings (the undersides are concave to the extent of 
one-eighteenth or one-twentieth the breadth) have a spread 
of 23 ft., a width of 8.2 ft. ; total area, allowing for the 
rounding off at the ends, 151 square feet. Their weight 
is 44 lb., his own weight 176 lb., total 220 lb. The curve 
which he has found best for the under concave surface of 
the wings is that of the ordinary parabola, even when it 
almost coincides with a circle. He strongly advises 
against the use of parabolas of a higher order. During 
three years he repeatedly tried such profiles in sailing, but 
he found that the surface must not be made too steep in 
front, as it occasioned a dangerous upward pressure. He 
found that the concavity of the wings must be less than 
that used in his small models. (Mr. Phillips’s sustainers 
have, I believe, a breadth of 14 in. and a hollow — 
of ,, in.). During one of his soaring flights, starting wit 
a wind velocity of 13 to 16 miles an hour, the wind velo- 
city suddenly rose to 22 miles an hour, with the result 
that he was raised to a higher level than his starting 
point, and remained suspended in the air for several 
seconds in that position, until the wind decreased, when 
he again sailed forward and moved slowly downwards. 
The greatest wind velocity with which he dare fly is from 
16 to 18 miles an hour, and at even such velocities as 
these he often has very interesting struggles with the 
wind. Even with light winds of 9 to 11 miles an hour 
he is able to glide along at a slight angle of 6 deg. to 
8 deg. He also found that his results obtained in actual 
sailing flight agree well with his small scale experiments 
on the supporting power of arched surfaces. In his book 
** Der Vogelflug als Grundlage der Fliegehunst ” he comes 
to the fantastic conclusion that the normal direction of 
the wind blowing over a level plain has an upward trend 
of 3 deg. or 4 deg. This does not agree with the results 
given by me in my former letter, nor with some (further) 
experiments of Mr. W. Headley (Natural Science, 
May, 1894) on the very extensive flat sands at New 
Romney ; his experiments leading him to the conclusion 
that over a very extensive level expanse, free from trees, 
hills, or cliffs, the direction of the wind is perfectly 
horizontal. Mr. Lilienthal is a steam-engine manu- 
facturer in Berlin, and he has constructed a steam engine 
which will work for half an hour, develop 2 horse- power, 
and which weighs with all its accessories 44 lb., and he 
is now undertaking a series of fresh experiments with the 
addition of this motor, somewhat after the same manner 
as Mr. Hargraves, if I understand him aright. His 
motor, 22 lb. per horse-power, will not compare with 
Mr. Maxim’s, about 8 lb. per horse-power, nor yet with 
Mr. N. L. Munro’s yacht Norwood, which had boilers 
and engines weighing only 19 lb. per horse-power. Never- 
theless his results will be, I think, awaited with interest. 
The proportional decrease per square foot in the support- 
ing power of an aeroplane, as the area increases, may be 
taken as approximately .04556 lb. per square foot, pro- 
vided the given area does not differ very greatly from a 
square. 

I am, Sir, yours truly, 
V. E. Jounson, M.A. 
Magdalene College, Cambridge. 








MILITARY ENGINEERS AND CIVIL 
APPOINTMENTS. 
To THE EpitTor OF ENGINEERING. 

Srr,—I hope you will allow me to correct an error of 
date in my last letter, which has led the Broad Arrow 
to gloss over its change of opinion. 

I referred to its former tone, and named the issue, 
October 7, 1874; the year should have been 1893. With- 
out referring to the wrongly quoted issue, it takes refuge 
in the trite quotation, Zempora mutantur nos et (sic) 
mutamur in illis, and says it cannot bold itself responsible 
for utterances of 20 years ago. As it is unusual for organs 
of public opinion to change their ideas in nine months 
time, I repeat part of my question, Has the editorship 
changed hands? 

It again says our attack on the Royal Engineers ‘* comes 
with peculiarly bad grace from their civilian fellows.” 
From what quarter is it to come, if not from those best 
qualified to judge? They are judged inefficient in a mili- 
tary sense by the highest military authorities, and now 
we, civil engineers, judge them inefficient in a civil sense, 
How are the public to judge amateurs, brimful of assur- 
ance, who have posed as ‘‘ Admirable Crichtons ” for the 
last 70 years, if wedo not come forward? The Crimean 


More than 1000 of the Russell automatic engines have | ar should have sufficiently revealed their military in- 


efficiency, leaving their civil attainments to one side. 
Our opportunity, which we then lost, has come again 
and in the face of bad times and the immense increase of 
the abuse of our privileges we are — er to forego it. 
Our cry has reached far, as is evidenced in your last issue 
by a ‘**Stanley’ Engineer,” who forwards the article 
*“R. E. versus C. E.,” from the Pioneer (Allabad). It 
is high time for the Indian press to take the matter up, 
as an attempt was made to flood Mr. Lyall’s Committee 
which sits in judgment, with Royal Engineers. A civil 
engineer has been added to it in deference to public 
opinion. 

The Royal Engineers have been wise in securing 
H.R.H. the Commander-in-Chief as their colonel, for he 
has effectually shielded them against all attacks; but he 
- about to give place to one not prejudiced in their 
‘avour. 


The reply of the Secretary of State for War to the 
attack made on them by three M.P.’s during the discus- 
sion on the Estimates, was not very edifying. ‘*‘ He was 
accustomed occasionally to have his little kick at the 
Royal Engineers, and everybody could make a joke at 
their particular style of architecture, but he would invite 
hon. members to inspect the new buildings that they 
have recently put up at Aldershot. He believed they 
were better qualified to erect barracks than pure civilians 
would be.” The Royal Engineers did not design those 
buildings ; they were designed and specified for by pure 
civilians, who took out the oo for them, and super- 
intended their erection. said before that the brain 
who originated the War Office designs was that of Mr. 
Ingress Bell, F.R.I.B.A., joint architect for Christ’s 
Hospital new boarding-school. The older barracks, bad 
as they were, were designed by underpaid clerks of 
| works, and I refer your readers to the evidence given 
before the Commission of 1862 in support of my statement. 

The British Medical Journal raises a sanitary cry 

| against the Belfast barracks, Where is this to end, and 
who are responsible for this dangerous state ; are they to 
| + off scot-free? The Secretary of State for War had so 
| little faith in the Royal Engineers that he insisted on 
appointing a sanitary engineer, Mr. Tyndale, to protect 
|him against their vagaries. Yet ‘‘(Quondam Division 
_ Officer” hasthe audacity to write about sanitary jargon / 
| They are reduced to the tu quoque argument that, what- 
‘ever they may have done, they have not erected mon- 
| strosities. What about their older barracks, which are 
| monstrously like poorhouses? Personally they have not 
done much either way; others have done the work for 
= they got the credit, good or bad, whilst they sat 
| tight. 

| As to their vaunted discipline ; they had to be placed 
directly under the general officers commanding, some six 
ona ago, on account of the opposition they gave, and I 
| hear the new régime is opening the eyes of the latter. 
| When called on to do military work, they plead depart- 
/ mental work ; and in turn shirk the latter, pleading the 
| former. 

| Perhaps the Broad Arrow will refute our assertions as 
| to their military and civil efticiency, but it had better 
honestly read the whole of the correspondence, includin 

| the letters of the two military engineers who deplor 
| the present system in unmeasured terms. The subject is 
too weighty a one to treat in the cursory manner it has 
hitherto adopted. Has it ever heard the cry, ‘‘ We are 
| the only officers in the Army who do not train in times 
| of peace for work which we have todo in time of war”? 
| If not, it is not in touch with the younger element of the 
corps. It will, however, find it no easy task to shelter 
its protégés, for their star is setting and their prestige is 
on the wane ! 





Iam, &c., 
ALMA MATER. 





INDIAN RAILWAYS. 
To THE EpIToR oF ENGINEERING. 

Sir,—The plucky outspoken letter of an ‘ Indian 
Engineer ” in your last week’s issue I read with pleasure, 
and only sincerely wish the whole truth of the pent-up 
feelings of the — of India, European and native, 
might be widely placed before the people of this country 
by letters from Indian residents themselves, and direct 
agitation therefrom. 

The case of the Indian railways ordering their material 
from Belgium is perfectly justitiable, and we here, whose 
interests and daily work are almost entirely connected 
with India, can quote you figures which would make 
the British iron trade tremble. It is no exaggeration 
when I say that 75 per cent. of the iron landed in India 
through merchants in this country is of Belgian and 
Continental manufacture, All the orders of any import- 
ance placed in this country during the last three years 
were for the railways ; and now that their allegiance has 
been broken, the time for the almost entire withdrawal 
of British iron from the Indian and Eastern market is at 
| hand, instead of Lancashire holding the ‘‘ sword of 
| votes” over the head of the Government in order that 
| @ trumpery extra 5 percent. duty be not placed on their 

goods, whilst they already have a 95 per cent. duty on 
| account of exchange. 
; Why do not the cotton and iron trades both combine 
and tell the powers that be unless something practical is 
done to better the Indian finance question, instead of 
wrangling over 900 evicted tenants in Ireland, and gene- 
rally bolstering themselves up, the iron and cotton 
interests will vote solid against them. 

I ask Lancashire gentlemen, ‘‘In the long run, which 
will pay best?” 





Faithfully yours, 

’ W. A. TRonsive. 

1, Gresham-buildings, Guildhall, London, E.C., 
June 23, 1894. 


WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE EpiToR oF ENGINEERING. 

Sir,—Mr. Howden’s somewhat puerile letter on page 
43 does not demand any lengthy reply from me, since it 
presents no refutation of the facts which have been 
shown to be in direct conflict with his statements. He 
insinuates, though he does not actually say, that I was 
aware that he had not taken his era, of the Cushin; 
from the original report, from which I quoted on page 
of om last volume, 

understood him to have obtained a ccpy of this 
through the courtesy of Mr. McFarland. 

I see, however, on again referring to page 490 of your 
last volume, that Mr. Howden did say the particulars were 
given by Mr. McFarland. 
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I have just borrowed a copy of the table referred to, 
and find it contains all the Cushing’s evaporation trials, 
and a number of trials of other boilers as well. 

Mr. Howden, with his usual bad luck, has selected 
the only trial out of this table which was, as I have 
pointed out, condemned as worthless by the officials con- 
cerned, upon which to found his equally valuable 
remarks. ‘ : ; ; 

He bas (at least, I prefer to give him credit for having) 
failed to observe that in the trial of the locomotive boiler 
which he quoted there was, as I suggested was —— 
no correction made for moisture in the steam. ‘The bear- 
ing of this fact upon Mr. Howden’s comparison was indi- 
cated on page 680 of your last volume. 

He appears to think that the small boy’s cry of 
* Please, Sir, don’t hit me ; it’s the other boys,” is a valid 
excuse for not exercising proper care in making his com- 
pilations. The man who attempts to pass bad coin is not 
to be excused because he obtained it from some one else, 
and the same responsibility rests upon Mr. Howden when 
publishing his borrowed statements. As Mr. Howden 
wishes to see a section of the Speedy, he will find one 
on page 400 of your last volume, and by scaling it, re- 
membering that the length of boiler-room is 68 ft. 3 in., 
he will find that, as I surmised, the beam of the Satellit 
is greater by about a foot than that of the Speedy; how- 
ever, as I have already pointed out, this is quite imma- 
terial, as there is no basis on which a fair comparison can 
be drawn between the Speedy and the Satellit, the one 
having boilers purposely designed as large as could be 
conveniently got in the space, the other having the boilers 
as small as would give the power. i 

As to my “complaint,” I do not complain of Mr. 
Howden’s vagaries; it is amusing, however, to see how 
he still hankers after the size of engine-room as a factor 
of the merits of a boiler. 

T have already shown (page 680 of your last volume) that 
such of Mr. Howden’s statements as I had the opportunity 
of checking—even in the roughest way—were, almost with- 
out exception, at variance with the facts. I have not called 
attention to all his mistakes (for instance, there is an 
arithmetical blunder in the first column of his Speedy 
table, which did not seem worth correcting, as the data 
were all wrong), but it is curious to see from his own con- 
fession, on page 43 ante, that almost the only statement 
which I accepted on his ipse diwit, viz., the air pressure, 
turns out to be as inaccurate asthe rest. This involves the 
erasure of the words from ‘‘although,” on line 15, to 
“locomotive,” on line 18 (page 681, third column), but 
does not affect the sense of the paragraph. 

I an, Sir, yours +5 | 
C. H. Winer 


‘ IELD. 
Lingard House, Chiswick Mall, July 24, 1894. 





BALANCING OF LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Srr,—Kindly allow me to offer a reply to ‘“‘ Novoye 
Vremya’s ” questions, 

1. If in the letter of June 29 the terms ‘‘ dead point” 
and ‘‘mid-stroke” have their usual significance, the para- 
graph in question contains a misstatement of fact, assert- 
ing as it does that ‘‘ at mid-stroke the counterweights are 
in defect, and the horizontal disturbing forces resulting 
from such defect greatest,” whereas the longitudinal 
acceleration passes through the value zero when the 
crank is nearly vertical, and hence there is no disturbing 
force other than that due to the centripetal acceleration 
of the portion of the counterweight over and above that 
required for the rotating parts. 

2. The interdependence of force and acceleration being 
absolute, the subjectivity of either is a matter of expres- 
sion only. 

3. The oscillations of a whole engine on a level surface 
have no definite period, the case being equivalent to 
that of a pendulum of infinite length ; in the imaginary 
case of “‘frictionless suspension,” the total momentum 
must remain constant, any change in that of a part being 
balanced by an equal and opposite modification of the 
movement of the remainder. 

I submit that, on inquiry into the disappearance of 
vibration, no circumstantial evidence will be orthcoming 
to warrant a verdict of ‘‘ Found drowned.” 

4. It has been abundantly proved that the vertical 
disturbance, due to the attempt to balance a satisfactory 
proportion of the reciprocating parts in the drivers alone, 
produces disastrous results, and for this reason I have 
the audacity to suggest a modification of existing English 

ractice. The object in view is to apply a force to the 

Tame equal and opposite to the varying difference 

between the ressures on cylinder head and driving horn 
blocks, which difference is, of course, equal to the force 
of acceleration of the reciprocating parts. 
_ The pull of the counterweight being radial has no turn- 
ing moment and will not affect the coupling-rods unless 
the boxes are very slack in the horns; moreover, in the 
event of this pull being transmitted through the rods, its 
maximum effort will be exerted when the steam stress is 
small, and when the transverse strains due to the inertia 
of the rod itself are passing through zero value, 

The varying reaction at the wheel treads will be no 
greater than at present, though the coefficient a be raised 
ee be by pone of coupled axles, and with 

L 6 value of a the tenden itchi i 
wil be pPawen 5 ency to pitching and rolling 

© not for one moment advocate the attempt to 
balance radial disturbances arising in one wheel the 
radial pull of weights in another, and regret to note an 
attempt to force such an extension of my argument. 

The issue of Locomotive Engineering for last month 
lake gd the gue of the 
u ashville Rai in this connecti 
which may be summarised as follows : we 





The mass of the revolving parts at each crankpin, and 
the ‘‘out of balance” of the wheelsand axles, aredetermined 
by actual weighing, and the requisite counterweights for 
the revolving parts in each wheel thus fixed; two-thirds 
of the ascertained weight of the reciprocating parts are 
then divided by the number of coupled axles, and an 
equivalent weight added to each of the revolving counter- 
weights as found above. 

Will your correspondent point out the bungling or ex- 
travagant surgery in this operation ? 


Yours, &c., 
July 28, 1894. J. DF. 





To THE Eprror or ENGINEERING. 

S1r,—Although, in the main, ‘‘Novoye Vremya’s” 
letter of June 29 was practically an indorsement of 
much that I had already written, there were one or two 
things I was unable to assimilate ; they, however, did not 
constitute sufficient provocation to reopen the discussion, 
but his letter this week aggravates matters. Referring 
to June 29, and passing over his not very concise treat- 
ment of the arithmetic of the question, we arrive at his 
“ coefficient A” paragraph. 

Of course on dead centres (or any other point) the 
counterweight is in excess of the revolving weight, con- 
sidering that some of it was put in to counteract the dis- 
turbance of the reciprocating parts ; now considering 
that these produce their maximum effect when on dead 
centres (being greater on front centre, and less on 
back, than if attached directly to the crankpin), and that 
they are never fully balanced, we may safely say that 
the counterweight is always in defect on dead centres, 
not in excess, as ‘‘ Novoye Vremya” says; the only case 
in which it would be in excess would be when the whole 
of the reciprocating weight was counterweighted to give 
equilibration when on front centre; it would then be 
overbalanced on back centre. At mid-stroke the counter- 
weight is not in defect, as he asserts, but in excess, as the 
acceleration of reciprocating parts is here a minimum, 
the pull of counterweight remaining constant. This 
week he introduces the ‘‘leverage of crank;” we are 
dealing with radial pulls, not moments round the axle. 
This first paragraph is altogether remarkable. 

On June 29, again, he says he would balance less of the 
reciprocating weight in an express than in a slow engine. 
Does he mean by the latter small-wheeled engines? If so, 
I beg to differ from him; the centrifugal force varies 
directly as the square of the angular velocity, which 
varies directly as the speed of engine, and inversely as 
diameter of wheel; that is, the centrifugal force varies 
as (speed — diameter)?. aking, then, two engines, 
with 7-ft. and 5-ft. wheels respectively, and with equal 
weights balanced, the disturbances set up will be equal 
at speeds at 65 and 464 miles respectively. Now in the 
5-ft. category are included plenty of nger tanks (all 
Webb’s, in fact, both six and eight wheeled), not to men- 
tion the various “fast goods,” such as Webb’s ‘‘ Dx” 
class. Bearing this in mind, I think that 464 miles is 
attained by the 5-ft. group much more frequently than 
is 65 by the 7-ft. group, for it is well known, Sir, what- 
ever is written to the contrary, that there are a good 
many “‘ express” engines on English railways that would 
not and cannot go above 60 unless it is down a hill of 
about lin 80. It is an unnecessary refinement in practice 
to draw this distinction between fast and slow engines. 
What we may do is this: with two engines to run the 
same trains, balance a greater amount of reciprocating 
weight in the one with the larger wheel. In balancing 
a7 ft. 6 in. single once, I counterweighted 185 lb. out of 
492 lb. of reciprocating weight. If it had been a 6-ft. 
wheel to run the same trains, I should not have balanced 
so much. Still referring to paragraph 1, page 860, of your 
last volume, I would ask ‘‘ Novoye Vremya” what other 
ways he alludes to, but that I think he means other than 
what he has written; anyhow, I should like to know how 
he makes out that the horizontal disturbance due to 
piston is greatest on vertical centres, when, as a matter 
of fact, it is least. 

Coming now to Section 4, page, 86, July 20, his first 
is a “‘ bogey,” his second needs proof, his third begs the 
question, and his concluding sentence savours so strongly 
of the feminine style of argument as not to call for serious 
discussion. 

As to the “extra strain on rods” argument, it is one 
that is very much more easilymade than proved. We can 
at once dismiss all consideration of the strains due to the 
momentum of the rod itself, for they will always exist, 
whatever weights you put in, so that if we only used the 
back and front half-rods to balance the piston, counter- 
weighting the back and front bosses and pins (and with 
the proportions I recommend the half-rods are nearly 
sufficient), ‘‘ N. V.’s” objection falls to the ground. The 
question then is, whether, if bogs and pin are unbalanced 
in their own wheel, their pull is taken up by the frame or 
by the rod ; it is not at all an easy point to decide ; when 
we bear in mind that there may be play in the horns and 
rods, or in either, and not the other, or in neither, and 
also take into account the steam stresses, it is hard to sa 
what does takes place when running at speed. However, if 
there is a lot of play in the rod-bushes, and none in the 
horns, then the pull of boss and pin would be borne by the 
frame ; if these conditions are reversed, then the pull or 
thrust may come on the rods, Considering that horn- 
wedges are pretty generally adopted (the London and 
North-Western and Midland are two notable exceptions), 
and also bushed rods, which are allowed to run with a play 
of anything up to § in. (I have seen } in. in the driving 
bush of a goods engine), the first case may be taken as 
being the ordinary condition of an engine, although this 
will be altered by any knock of journal in the brass, or 
brass in the box, where a separate brass is used. I can 
only add that I have taken cognisance of similar rods 
which were used on engines where the boss, pin, and half- 





rod were wholly balanced in their own wheel, and on en- 
gines where they were left unbalanced. I saw nothing of 
extra wear of pins and bushes, and there were no rod 
failures. I think this objection is a myth. Anyhow, 
**N. V.’s” objection is an additional argument against the 
engines I criticised in your issue for March 23; there are 
some hundreds of these engines, to my knowledge. This 
method of leaving the rods to do all the balancing always 
strikes me as being a very slovenly, dilatory, half-hearted 
way of doing a job ; in fact, a fine illustration of hew not 
todoit. The designer, say, has W lb. to balance alto- 
gether, and he finds that his rods, bosses, and pins are 
somewhere about equivalent to this, and as they act in the 
opposite direction he lets them go, and is evidently quite 
satisfied by the fact that he has W lb. acting in one 
direction and another W in the other. If you call that 
balancing,” I do not. He evidently thinks that a leading 
or trailing weight is competent to balance a driving one ; 
and I think the remarks I made on March 23 (the first 
allusion to the point I have seen) were not uncalled 
for. ‘* Novoye Vremya” might have read this letter 
of the 23rd again, before proposing to balance the 
trailing boss, &c., by a weight in driving wheel. (In 
Fig 3 the engraver robbed me of the arrow at trailing 
end.) As to my having shown that the Great Northern 
Railway 7 ft. 7 in. singles have weights in wrong 
place, I should like to know whether this was intentional 
or not. Onecan easily imagine a casein which a balancing 
job was sprung on to a draughtsman who had not considered 
the question (and very few have, as far as I have ex- 
perienced). In his extremity he would undoubtedly fly to 
that haven of refuge, ‘‘ Molesworth ;” there, seeing a 
method given, having the additional authority of Ran- 
kine’s name, he would undoubtedly apply it, and, as I 
have shown, be misled. The weights work out right for 
the proper angle, but are wrongly placed, bisecting the 
angle between the two cranks. Apropos of balancing a 
lot of reciprocating weight, Professor Unwin mentioned 
before the British Association in 1893 a case of an engine 
in Melbourne tearing up three miles of road from this 


cause, 
July 24, 1894. H. Rowre, 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 
To THE Eprror or ENGINEERING. 

Srr,—A slight discrepancy has crept into your other- 
wise accurate report on the discussion of M. eset 
paper at the recent meeting of the Institution of Naval 
Architects at Southampton, which I would take an early 
——— of correcting. 

he contract speed of the boats referred to was 21 knots, 
and not 20 knots as stated, while the actual speed realised 
on trial was 24.5 knots during a run of two consecutive 
hours, and a mean of 24.6 knots on six runs on the mile, 
three runs having been made previous to commencing the 
two hours’ run, and three runs on the completion of the 
two hours’ run, the boats thus making 34 knots over 
and above their contract speed. 

Tam, &c., 
Lesiiz 8. Mo.inson, 
28, Victoria-street, Westminster, July 31, 1894. 





IRON FOR GRINDING MILL PLATES. 
To THE Epiror oF ENGINEERING. 

Srr,—Can any reader inform me the name of the brand 
or brands of pig iron which, when cast into grinding 
mill plates, will give a thoroughly hard surface? I have 
tried several mixtures and can get them quite hard in the 
low places, but the ridges, which should be hardest, always 
seem to be softer than the body of the casting. 2 








STEAM ENGINE PISTONS. 
To THE Eprror oF ENGINEERING. 

Srr,—Can anyone kindly inform me through your valu- 
able paper what type of piston is most suitable for a beam 
engine working 20 revolutions per minute with a 6 fo. 
stroke? The diameter of steam cylinder is 24in. The 
piston of this engine is now fitted with five steel rings, 
but the engine does not give out as much power as it 
should, and I should esteem it a great favour if one of 
your correspondents would give me result of his experi- 
ence, and remain, 


July 31, 1894. 


Yours truly, 
Ss. S. W. 





Inp1IAN Cotton Sprnnine.—Cotton manufacturing in- 
dustry —E to be making re progress in British 
India. In 1878-9 the number of mills was 58. In 18878 
the aggregate had risen to 97, and in 1891-2it had further 
advanced to 127. In 1892-3 it stood at 130. The number 
of spindles in 1878-9 was 1,436,464; in 1887-8, 2,375,739 ; 


Y | in 1891-2, 3,272,988 ; and in 1892-3, 3,378, 303, 





Betcian Biast FurnaAces.—The number of furnaces in 
blast in Belgium at the commencement of July was 29, 
while there were 13 furnaces outof blast. The total of 29, 
representing the furnaces in blast in Belgium at the com- 
mencement of July, was made up as follows: Charleroi 
district, 12; Liége district, 12; Luxembourg, 5; total, 
29. The production of pig in Belgium in the first half of 
this year was 443,785 tons, as compared with 379,115 tons 
in the onetime 1 gpa of 1893. The total of 443,785 
tons representing the production of pi in Belgium to 
June 30 this year was made up as follows: Puddling 


pig, 189,220 tons ; casting pig, 47,415 tons ; and steel pig, 





207,150 tons. 
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THE UNITED STATES PROTECTED CRUISER 


“OLYMPIA.” 


CONSTRUCTED AT THE UNION IRON WORKS, SAN FRANCISOO, CAL, 
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Titis ship was authorised by the United States 
Naval Appropriation Act of September, 1888, pro- 
viding for one steel cruiser of about 5300 tons displace- 
ment, to cost, exclusive of armament and of any pre- 
mium that may be paid for increased speed, not more 
than 1,800,000 dols. Bids for the construction of the 
vessel were opened on June 10, 1890, and the contract 
was awarded to the Union Iron Works, of San Francisco, 
Cal., the price for hull and machinery being 1,796,000 
dols., or about 374,000/.. The Olympia belongs to the 
recognised cruiser type, but her greater size permits an 
expansion in those qualities wherein the ordinary 
cruisers are most defective, viz., coal endurance and 
sustained speed. Her coal capacity is 1300 tons, which 
gives her an effective radius of 13,000 miles, a dis- 
tance far in excess of the average vessel of this type. 
The additional weight of her machinery enables her to 
reach not only a maximum trial speed of 214 knots, but 
a sustained sea speed of 20 knots, which is at least 
2: knots in excess of that ordinarily maintained by ships 
of her class and displacement. Added to these advan- 
tages, are a powerful rapid-firing battery, unusual pro- 
tection for both the hull and the guns. The combi- 
nation of sustained speed, exceptional coal endurance, 
powerful armament, and a certain amount of armour 
protection, makes her a valuable addition to the 
American Navy. 

The principal dimensions of the Olympia are : 


Length over all... = ote a 344.16 ft. 

»  Onload waterline ... ae 340 fo. 
Beam _... as me & ae 53.2 ft. 
Normal mean draught bss es 21.5 ,, 
Depth... se. ave An ee ‘a 
Freeboard, forward ... a isi 18 ft. 

ss aft... = me — ao 
Displacement ... 5800 tons 


She is constructed throughout of steel, a double 
bottom being worked the length of the machinery and 
boiler spaces, whilst forward and aft, the frames con- 
sist of continuous Z-bars spaced 42 in. between centres, 
the transverse frames in the double bottom being 48 in. 
apart. A complete protective deck is worked 2 in. 
thick on the flat throughout, 4? in. on the slopes amid- 
ships, and 3 in. on the slopes forward and aft. The 
top of the protective deck beams at sides are 4 ft. 6 in. 
below the load line, and the beams at centre are gene- 
rally 1 ft. above, except at the ends, where the deck 
tapers down to the side line of the beams. A water- 
excluding belt 2 ft. 9 in. thick is worked above the 
protective deck completely around the ship. It ex- 
tends to a height of 4 ft. above the load water line. 
The space immediately above the protective deck is 
closely subdivided, and much of it is covered with 
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coal, forming an additional safeguard against the 
effects of damage near the water line. 

The vessel has three complete decks, including the 
protective deck and a large superstructure amidships, 
which is cut away forward and aft, and ends at the 
8-in. gun barbettes. She has two masts, with a fight- 
me and electric light top on each, and carries 
sufficient fore-and-aft sail to steady her in a seaway. 

The battery of the Olympia consists of four 8-in. 
breechloading rifled guns, ten 5-in. rapid-firing guns, 
fourteen 6-pounder rapid-firing guns, six 1-pounder 
rapid-firing guns, four Gatlings, and six torpedo tubes 
The 8-in. guns are mounted on the main deck forward 








and aft, in the centre line of the vessel, in elevated 
barbettes 4 in. thick, with equivalent conical turrets 
around the guns. The latter are about 10 ft. above 
the deck, and have very great train. The armoured 
ammunition tube is partly conical and partly straight, 
being 3 in. thick throughout. The 5-in. guns are 
mounted in the superstructure in such a way that four 
of them can fire direct ahead, four astern, and five on 
either beam. They are each protected by a 4-in. seg- 
mental shield. The secondary battery of rapid-firing 
guns is distributed to the best advantage all over the 
ship, and has 2-in. segmental protection. There is 
one fixed torpedo tube in the ev; one in the stern, 
and two training tubes on each broadside. The tor- 
— stores have stowage room for eight torpedoes. 

he 8-in. guns are 26 ft. and the 5-in. 18 ft. above the 
load water line. 

The full complement of the Olympia consists of 466 
men, and both the officers and crew are accommo- 
dated on the upper and lower berth decks. The officers’ 
accommodation consists of handsomely-fitted cabins 
aft, the superiors being located on the upper deck. The 
vessel is fitted as a be the admiral’s quarters 
being at the extreme after end of the berth deck. In 
addition to the admiral’s and the captain’s quarters 
aft, there are state-rooms for 16 ward-room officers, 
berths for 12 junior officers, and rooms for two war- 
rant officers. The crew’s accommodation forward is 
much superior to that ordinarily found in modern high- 
speed warships, and their quarters are spacious, com- 
fortable, well lighted and ventilated. 

The vessel has a complete electric plant of the most 
modern and approved type, and great care has been 
taken to make the fittings in connection with pump- 
ing, drainage, and ventilation, complete and efficient. 

The ropelling machinery of the Olympia consists of 
two independent sets of vertical inverted direct-acting 
triple-expansion engines, driving twin screws. The 
cylinders are 42 in., 59 in., and 92 in. in diameter re- 
spectively, with a stroke of 42in. The results of a 
four hours’ forced draught speed test showed that 
the vessel is capable of steaming 21.69 knots per hour 
with 17,300 indicated horse-power (including auxi- 
liaries), and 143 revolutions per minute. 

The main valves are of the piston type, there being 
one double-ported for each high-pressure, two single- 
ported for each intermediate-pressure, and four single- 

rted ones for each pi a gp cylinder. The valves 

or the high-pressure cylinder are not packed, whilst 
those for the intermediate and low pressure cylinders 
are packed in the usual manner with rings. The 
diameters of the valves are—high-pressure, 18 in. ; 





intermediate-pressure 23 in.; low-pressure, 21 in. 
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THIRD-CLASS DINING COACH. 


CONSTRUCTED BY 
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They are driven by Stephenson valve gear, and 
are controlled by a combined steam and hydraulic 
reversing engine. The cylinders are supported at 
the back by inverted Y-frames, to which the slides 
are attached; they are supported on the front and 
sides by cast-steel cylindrical columns. The bedplates 
are of cast steel of [-section, well ribbed. The main 
bearings are lined with white metal, also the crank- 
pin bearings. The piston, connecting, and all working 
rods are of forged steel. The crankshafts are of mild 
forged steel, 16 in. in diameter, with an axial hole of 
74 in.; the crankpins are 17 in. in diameter, with 
84-in. holes axially. The crankshafts are in three 
sections, which are interchangeable and reversible. 

The condenser sheets are rolled brass } in. in thick- 
ness, with cast brass heads containing the various 
nozzles and openings. The sheets are riveted together 
and to the heads, and the joints then soldered. They are 
also fitted with manholes and plates, and facilities for 
boiling out and cleaning. Each condenser contains 
4904 seamless drawn brass tubes, tinned on both sides, 
11 ft. 10 in. long and § in. in outside diameter. The 
tubes are so packed that each may expand freely, but 
are prevented from crawling. Each condenser has 
9495 square feet of cooling surface, and the interior is 
80 divided by diaphragm plates that the steam will be 
brought into contact with all parts of it, thus render- 
ing the whole of it efficient. 

Condensing water is supplied to each condenser by 
two circulating pumps, each capable of discharging 
6750 gallons per minute. These pumps are made 
of composition, with phosphor bronze runner shafts, 
running on lignum-vite bearings in the water space. 
They can also be used as bilge pumps, in case of a leak, 
and are so fitted with valves that communication with 
the sea and with the bilge cannot be open at the same 
time, thus preventing flooding the ship by accident. 
The air pumps for each engine are two vertical single- 
acting ‘lifting pumps, of 22 in. diameter by 20 in. 
stroke, driven by two simple engines with 8-in. steam 
cylinders, attached directly to the pump-rods. The 
exhaust from these engines can be led into the inter. 

















mediate or low pressure receiver, or direct into the 
condenser at will. 

There are six steel boilers each 15 ft. 3 in. in outside 
diameter, and with shells 14% in. in thickness, Four 
of them are double-ended, 21 ft. 3 in. long, and the 
other two are single-ended, 10 ft. 114 in. in length. 
Each double-ended boiler has eight corrugated steel 
furnaces, and each single-ended one has four, all 39 in. 
in outside diameter. The total heating surface is 28,298 
square feet, and grate surface 824 square feet, amply 
sufficient to supply steam for the engines without 
unduly forcing the boilers. The water spaces in these 
boilers are large, and special care has been taken to 
avoid crowding large heating surfaces into contracted 
spaces, which appears to have been the principal cause 
of the numerous disasters to the boilers of foreign high- 
speed vessels. The single-ended boilers are intended 
to be used as auxiliaries. 

Forced draught is fitted, as in all the new American 
war vessels, on the air-tight fire-room system, and air 
for it is supplied by four large Sturtevant blowers. 

In each working fire-room there is a main and 
auxiliary feed pump, each capable of supplying twice 
the water required when the engines are running at 
maximum power. The propellers, which are four- 
bladed, are of manganese Tee, and the blades are 
bolted to the hub, and provision made for altering 
the pitch. 

The ship is fitted with evaporators, distillers, ice 
machines, engineer’s workshop, &c., reversing an 
turning engines, ash hoists, pumps for all purposes, 
and water in each compartment can be pumped out by 
either hand or steam. She is also fitted with a large 
Bath Iron Works, Hyde patent steam capstan and 
windlass, and a Williamson steam steering engine. 
The main engines of the Olympia are duplicates to 
those fitted in the United States commerce-destroyers 
Columbia and Minneaopolis, the latter vessel having 
three sets, whilst the former has but two. The power 
developed by each engine of the Columbia at her 
recent trial was 7250 indicated horse-power, whereas 
each engine of the Olympia developed 8650, or an 








excess of 1400 indicated horse-power over that of the 
Cramps-built vessel, thus reflecting great credit on her 
constructors, the Union Iron Works of San Francisco. 
The total cost of the Olympia when completed is 
estimated at 2,388,000 dols., or about 477,590/. 





THIRD-CLASS DINING COACHES. 

In our issue of July 20 we gave (page 80) an 
account of a trip by the third-class dining coaches 
recently constructed in the Great Northern Railway 
Company’s shops at Doncaster, from the designs of 
Mr. Patrick Stirling, the locomotive superintendent 
of the line, the work being carried out under the 
direction of Mr. F. Howlden, the head of the carriage 
department. Now, on this page, we publish engrav- 
ings showing the general exterior and interior appear- 
ance of the coaches. There is nothing to add to our 
former account, so we will content ourselves by re- 
ferring only to the principal features. The coaches 
are 52 ft. 6 in. long and 9 ft. wide, while the canopied 
roof is 8 ft. 2 in. above the floor level. The coaches 
are constructed of teak and run on two four-wheeled 
bogies. Each will seat 42 passengers, giving a space 
of 2 ft. lin. to each. These carriages are running 
on the east coast joint service from London to Edin- 
burgh, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Samuel Fox and Co., Limited.—The report of the 
directors of this company shows a profit for the year of 
27,6172. 19s., which, added to 7639/. 0s. 6d. from last year, 
gives a total of 35,256/. 19s. 6d. The depressed condi- 
tion of trade referred to in last year’s report has con- 
tinued during the period embraced by the accounts, but 
notwithstanding a somewhat better result has been ob- 
tained. It is proposed to declare a dividend at the rate 
of 124 per cent. per annum, free of income tax, towards 
which an interim dividend of 10 per cent. per annum 
was paid on February 15 last. This will absorb 30,0002, 
leaving 5256/. 19s. 6d. to be carried to next year’s ac- 
count. 


J. Grayson Lowood and Co., Limited.—The report 
of this company states that the year’s operations 
have resulted in a profit of 5245/7. 53. 7d. The balance 
from last account was 720/. 14s., total 59652. 19s. 7d., out 
of which has been paid interest on debentures to June 
30, 1894, 20007., leaving a balance of 3965/. 193, 7d., which 
sum the directors recommend shall be applied as follows : 
in the payment of a dividend of 6s. per share, free of 
income tax, and interest on special debentures, 3090/., 
leaving a balance to carry forward to the current year of 
8751. 193. 7d. The business connections of the company 
have been well maintained during the past year, but the 
continued depression in the iron and steel trades, and the 
prolonged labour strikes, have affected the working results, 
No depreciation has been written off the buildings, ma- 
chinery, and mines, but these have been thoroughly over- 
hauled, and a sum of 2955. 23. 3d. has been expended 
during the past year, out of revenue, on repairs and main- 
tenance, and the whole are in a very efficient state. 

Brown Bayley’s Steel Works.—The directors of this 
company have declared an interim dividend at the rate 
of 15 per cent. per annum. 

Henry Bessemer and Co., Limited.—The directors of 
this company announce an annual dividend at the rate of 


d| 10 per cent., with efficient resources for maintenance of 


trade. 


The Heavy Trades.—There is a slight improvement in 
the heavy trades, owing to the closing of stock-taking, and 
the result of the past year’s work may be regarded as satis- 
factory, having regard tothe great coal strike in the autumn 
months of last year, and the depression of every market 
on which local industries are dependent. Only three 
local companies have had to draw on their reserve funds 
in order to meet their engagements, and the dividends of 
others range from 5 to 124 per cent. This is not so 
disastrous as was anticipated, though the depression is 
very severe. Local-made forge pig is on offer at 37s. 6d. 
per ton, and foundry at 4ls., but there is no doubt 
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these prices will improve within the month. Both 
east and west coast hematite is on offer at 52s. 
per ton delivered at Sheffield, or equal. In the 
manufactured iron trade there are some fair lines for 
cable sections and best bar at 7/. 10s., but these lines are 
confined to leading houses. Heavy Australian inquiries 
are to hand for common bar at 5/. 10s. per ton, but there 
is certain to be a heavy Staffordshire competition for 
these. In the steel trade, Bessemer billets, guaranteed 
carbon, are on offer at 5. 7s. 6d., but before the close of 
the month (August) they will be 2s. 6d. dearer. Siemens 
billets 6/. per ton, and the whole of the output taken. 
Very important inquiries for railway material are coming 
in from the home companies, who seem willing to place 
contracts at the following ruling rates: Engine tyres, 
12/, 103. per ton upward ; carriage and railway tyres, 10/. ; 
axles, 6/. 10s. Crucible converted steel is only going in 

uantity for the Continent, United States requirements 
} eee each week. Coal has a dull market, steam 
descriptions fetching 8s. 9d. to 9s. 3d., and house coal is 
realising about 11s. 6d. per ton to 13s., free at station of 
carriage for one mile. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
& thin attendance on ’Change, and the market was rather 
flat. Little business was recorded. Sellers would not 
quote below 35s. 6d. for early f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron, and a few parcels changed hands 
at that price. The lower qualities were in very poor 
request. No. 4 foundry was put at 34s. 6d. and grey 
forge at 34s., both for early delivery, and a trifle less than 
these figures might have been Pr. by some firms. 
Middlesbrough warrants were steady at 353. 54d. cash 
buyers. A less demand was reported foreast coast hematite 
pigiron, owing to theimpending stoppage of steel works, and 
quotations were easier. Some firms still mentioned 43s. 
for early delivery of mixed numbers, but purchases could 
be made at 423, 9d., and even less, To-day the market 
was very quiet. The only change was in Middlesbrough 
warrants, and they eased to 35s. 4d. cash buyers. 


Manufactured Iron and Steel.—A very unsatisfactory 
account must again be given of the manufactured iron and 
steel trades... The scarcity of orders, and labour disputes, 
are compelling more firms to close their works, and the 
outlook for the future is indeed gloomy. The extensive 
iron and steel works of Messrs. Dorman, Long, and Co., 
Limited, are closing, as are also the Darlington Steel 
Company, and several smaller firms have intimated 
to their employés that owing to the moulders’ strike 
they are obliged to suspend operations until further 
notice. The following prices are generally named: 
Common iron bars, 4/. 17s. 6d.; iron ship-plates, 4/. 15s.; 
iron ship-angles, 4/. 11s. 9d.; steel ship-plates, 47. 17s, 6d. ; 
and steel ship angles, 4/. 123. 6d.—all less the customary 
24 per cent. discount for cash. Heavy sections of steel 
rails are still nominally 3/. 12s, 6d. net at works. The 
accountants’ certificate of the average net selling price of 
manufactured iron in the north of England for the two 
months ending June 30 last has just been received. It 
puts the price at 4/. 173. 8d., and in accordance with the 
sliding scale arrangements, wages for the months of 
August and September will be the same as prevailed 
during the preceding two months. 


Darlington Steel and Iron Company.—The annual 
meeting of this company was held on Monday, Mr. T. 
Hugh Bell presiding. The chairman regretted the loss 
of 35711. on last year’s working, — to the depression 
in the steel trade, which had been still worse during the 
last three months since their accounts had been made up. 
So bad was the depression, that the directors had re- 
luctantly decided to close the works in about three weeks’ 
time for an indefinite period. After paying all their 
creditors, they would have a considerable surplus in the 
bank, though they were still liable to 14,000/. on the 
market. In reviewing the operations during the 12 
years he had been connected with the company, 
the chairman said they had manufactured three-quarters 
of a million of tons of steel, for which they had received 
about 4,000,000/. They had, deducting losses, made dur- 
ing that time 74,164/. profit, of which 43,000/. had been 
credited to shareholders. These profits, with the excep- 
tion of four years, had been distributed to the preference 
shareholders. They had paid in wages for the time men- 
tioned 700,000/. For every ton of steel made in Darling- 
ton 70 per cent. of the cost had been paid directly or 
indirectly to the workmen. For every 1/. turned over 
15s. had been paid to the men themselves, The 
shareholders had received the sum of 3d. in the pound 
profit, and of that 3d., 1d. had been taken in 
improving the plant for the work or in reducing the 
mortgage. Mr. W. P. Sanderson seconded the adoption 
of the report. The Mayor of Darlington (Councillor 
G. W. Bartlett) observed that the shareholders had every 
confidence in the directorate. He hoped some means 
might be found which would obviate the necessity of 
closing the works. The report was adopted. 


Shipments of Iron and Stecl.—The shipments of pig iron 
and manufactured iron and steel from the Tees for the 
month of July are of a satisfactory character. The 
grand total of all kinds shipped, foreign and coastwise, is 
121,643 tons, against 115,842 tons last month, and 98,578 
tons for July, 1893. Scotland took 24,669 tons of pig, 
4000 tons more than in July last year, and 11,000 tons 
below what was imported by Scotland last month. This 
falling off was inevitable through the Scottish coal 
strike. The total coastwise shipments of pig were 33,790 
tons, 2000 tons under last month, and 13,000 tons under 
the quantity of pig iron sent coastwise in July, 1893, 





5500 tons of manufactured iron shows only a slight 
increase, but the coastwise shipments of steel, 8613 tons, 
are twice as heavy as those in the corresponding month of 
last year, though 4000 tons under last month. The total 
falling off in coastwise shipments is 15,000 tons on the 
month. There is an increase of 11,000 tons in foreign 
shipments, the total quantity of pig iron shipped being 
52,778 tons. Of this Germany took 18,487 tons, 4000 tons 
more that last month; Russia 10,000 tons, 4000 tons 
more than last month. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has continued 
active, and prices have been firmly maintained. The 
best descriptions have made 12s, to 12s. 6d. per ton, 
while secondary qualities have brought 11s. 6d. to 11s. 9d. 
per ton. An active business has been done in steam coal. 
No. 3 Rhondda large has made 10s. 9d. to 11s. per ton. 
Coke has shown little change; foundry qualities have 
made 17s. to 18s. per ton, while furnace ditto have brought 
153. 6d. to 163. 6d. per ton. Iron ore has ruled quiet. 
The manufactured iron and steel trades have shown no 
improvement; steel rails have, indeed, been slightly 
easier. Heavy section steel rails have been quoted at 
3l. 15s. to 3l. 17s. 6d. per ton, while light section ditto 
have made 41. 7s. 6d. to 4/. 103. per ton. 


Newport Tramways.—This undertaking passed on Mon- 
day into the hands of the Newport Town Council. The 
work of relaying the old tramways and constructing an 
extension to Maindee is now in full swing, and will pro- 
babably be completed by the end of October. Messrs. S, 


| Andrews and Son will work the lines on a lease, 


Bristol and South Wales Railway Wagon Company, 
Limited. —The directors, in their half-yearly report, state 
that only a comparatively limited business has been done 
by the company during the past six months. The 
revenue account, however, admits of a dividend at the 
rate of 10 per cent. per annum, with a bonus of 6d. per 
share. The contingent fund now stands at 33,0007. in 
round figures, and the rolling stock owned by the com- 
pony comprises 13,700 carriages and trucks, and eight 
locomotives. 


Taff Vale Railway.—The ratio of the working expenses 
to the traffic receipts stood in the first half of this year at 
54.07 per cent., as compared with 52.12 per cent. in the 
corresponding period of 1893. The expenditure made by 
the company on capital account in the first half of this 
year amounted to 14,9311. The aggregate outlay for 
working stock to the close of June, 1894, was 546,329/. 
The cost of locomotive power in the first half of this year 
was 71,497/., as compared with 62,796/. in the correspond- 
ing period of 1893. The aggregate distance run by trains 
in the first half of this year was 1,732,669 miles, as com- 
pared with 1,644,017 miles in the corresponding period of 
1893. 


South Wales Institute of Engineers.—A general meet- 
ing of this Institute took place on Thursday at Cardiff, 
when the President, Mr. A. J. Stevens, delivered his 
inaugural address. After this a paper upon ‘‘ Progress 
in Coking during the last Few Years” was read by Mr. 
R. de Soldenhoff. 


The Electric Light at Bristol.—The electrical committee 
of the Bristol Town Council met on Friday, Mr. C. 
Willis in the chair. The committee having been informed 
of the replies to circulars recently issued with reference to 
an extension of the mains to Clifton and Tyndall’s Park, 
unanimously decided to extend the mains to Clifton forth- 
with. The work will be executed by the town council, 
and will be completed 3 the end of September. The 
mains will be laid in the following sections: First, 
College-road (Clifton Park to Guthrie-road); second, 
Clifton Park (all one side to Canynge-road); third, 
Regent-street (east side from Boyce’s-avenue to Clifton 
Post-office) ; fourth, Regent-street (west side from Royal 
York-crescent to Clifton Park) ; fifth, Victoria-street and 
the Mall. 


Portsmouth.—The Director of Works has received 
orders to forthwith pump out the ship basin, which com- 
prises 2 acres 2 roods 16 poles, and has a depth of 26 ft. 
at high spring tides. any of the dock gates have 
become defective, and the water has so penetrated the 
masonry at the basin end of No. 4 dock that there is 
some danger of the wall collapsing. While the basin is 
empty, a considerable number of repairs will be taken in 
hand; and Major Raban, who is in charge of the under- 
taking, has been instructed to proceed as rapidly as 
possible with the work. 


Sewage at Monmouth.—Mr. W. H. Radford, C.E., of 
Nottingham, has been awarded the first premium of 30 
guineas for what is considered the best scheme for the 
sewerage and sewage disposal of Monmouth. Messrs. J. 
Parkin and Son, engineers, of Derby, were awarded the 
second premium of 20 guineas. Eighteen schemes were 
submitted. 

New Bridge at Taunton.—A portion of a new bridge 
now being erected across the Tone in North Town, 
Taunton, was opened on Monday for vehicular traffic, a 
temporary wooden structure being erected for foot sa 
sengers. The county surveyor (Mr. W. J. Wilcox) had 
previously inspected the works. : 

The ** Warrior.”—A sum of 36,1577. was set aside in 
this year’s Navy Estimates for a refit for the Warrior, 
but a thorough survey of the vessel has shown that the 
work cannot be done for the money, while it would cost 
more than the ship is worth to restore and improve her 


after the style of the Minotaur. The project has, there- 
fore, been abandoned. 


Western Wagon and Property Company, Limited.—At 





a meeting of the directors on Monday, it was resolved to 
recommend to the shareholders at the approaching annual 
meeting to declare a dividend at the rate of 8 per cent, 
per annum, after writing down wagons and adding to the 
reserve fund. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was the turn easier 
in the pig iron warrant market last Thursday forenoon. 
About 6000 tons of Scotch iron were sold, mostly for 
cash, and the price rose 1d. per ton at 41s, = The 
tone was quiet in the afternoon, and prices declined 4d. 
per ton all round, but the sales were limited to 1000 tons 
of Scotch and 500 tons of Cleveland. At the close the 
settlement prices were—Scotch iron, 41s. 104d. per ton ; 
Cleveland, 35s. 44d.; Cumberland and Middlesbrough 
hematite iron, respectively 433. 6d. and 42s. 74d. per ton. 
Friday’s forenoon market was quiet, and prices were 
fairly steady, though the finish was rather easy. Some 
3000 or 4000 tons of Scotch warrants and 500 tons of 
Middlesbrough hematite iron were dealt in. Scotch 
dropped 3d. per ton, and all other sorts 1d. per ton. 
There was rather more business doing in the afternoon. 
Close on 6000 tons of Scotch and 500 tons each of Cleve- 
land and hematite iron were dealt in. Prices closed un- 
altered from the forenoon. The closing settlement prices 
were—Scotch iron, 41s. 104d. per ton ; Cleveland, 35s. 3d.; 
Cumberland and Middlesbrough hematite iron, 43s. 6d. 
and 42s. 6d. per ton, respectively. The special feature 
of the market on Monday forenoon was the demand for 
Cumberland hematite iron, about 5000 tons of which 
were bought by one operator, while only some 2000 
tons of Scotch were dealt in. Prices were firm, Scotch 
making 4d. on Friday’s quotations, and Cumberland 
hematite iron 14d. Fully 5000 tons of Scotch iron changed 
hands in the afternoon, but the other sorts were idle. 
Prices were strong, Scotch advancing another 1d. per 
ton, and other sorts from 1d. to 3d. per ton. At the close 
the settlement prices were—Scotch iron, 42s. per ton; 
Cleveland, 353. 44d.; Cumberland and Middlesbrough 
hematite iron, respectively, 43s. 104d, and 42s. 6d. per 
ton. A moderate amount of business was done on 
Tuesday forenoon. Some 5000 tons of Scotch and 500 
tons of Cleveland were dealt in. Scotch rose 4d. and 
Cleveland 1d. per ton, but hematite irons were easier. In 
the afternoon about 7000 tons of iron changed hands— 
5000 tons of Scotch, and the bulk of the balance being 
hematite iron. Scotch and Cumberland hematite iron 
advanced in price respectively 1d. and 14d. per ton. The 
closing settlement prices were—Scotch iron, 42s. per ton ; 
Cleveland, 35s. 6d. ; Cumberland and Middlesbrough hema- 
tite iron, ason Monday at theclose. A quiet business was 
transacted this forenoon, and prices were a shade easier. 
The transactions were limited to 5000 tons of Scotch and 
2000 tons of Cumberland hematite iron. The latter de- 
clined in price 14d., and other irons 4d. per ton from yester- 
day. Dealing in the afternoon was confined to 2000 tons 
of Scotch iron. Prices were not materially altered. The 
settlement prices at the close were—Scotch iron, 423. per 
ton; Cleveland, 35s. 44d.; Cumberland and Middles- 
brough hematite iron, respectively, 43s. 9d. and 42s. 6d. 
ox ton. The following area few of the quotations for 

o. 1 special brands of makers’ iron: Clyde, 55s. per 
ton ; Summerlee, 55s. 6d. ; Calder, 56s. ; Coltness, 57s.— 
the foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan); Shotts (shipped at Leith), 55s. per ton; 
Langloan and Carron out of the market. There are still 
ort blast-furnaces in actual operation, as compared 
with 62 at this time last year. Seven are making ordi- 
nary iron, and the four at Glengarnock are making basio 
iron. It is quite possible that some of those that are 
now blowing may be damped down at any moment 
through want of fuel. Last week’s shipments of pig 
iron from all Scotch ports amounted to 2807 tons, as 
compared with 6502 tons in the corresponding week of 
last year. They included 360 tons for Australia, 850 tona 
for Italy, 100 tons for Spain and Portugal, 200 tons for 
China and Japan, smaller quantities for other countries, 
and 782 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 306,659 tons, against 307,980 tons yester- 
day week, thus showing a reduction for the past week 
amounting to 1321 tons. 


Finished Iron and Steel Trades.—The finished iron trade 
is very dull in all its departments, merchants and shippers 
awaiting the termination of the strike. Makers’ prices 
are stiffer than they were recently, but in most cases the 
manufacturers have no quotations, and do not intend to 
reopen their works until the coal strike is ended. The 
steel works are practically all closed, and shipbuilders 
here and there experience some difficulty in getting 
delivery of plates, angles, and bars. 


Glasgow Copper Market.—There has been much more 
business in the Glasgow copper market during the past 
week than for a long time previously. On Thursday 50 
tons changed hands at 38/. 2s. 6d. per ton. A similar 
quantity in two lots was disposed of on Friday forenoon 
at 381. 3s. 9d. per ton cash, while in the afternoon 50 tons 
changed hands at 381. 15s. per ton three months. No 
business has been reported since Friday, and prices have 
fluctuated to some extent. 


Clyde Shipbuilding Trade; Launches during July — 
The Clyde shipbuilding trade, which for three preceding 
months had been showing improving results, has had a 
check put to its progress during the past month by the 
coal-miners’ strike. While some of the buildere had coal 
sufficient for their purposes for weeks to come, the closing 
of the steel works stopped their supplies of steel, and in 
some departments work was brought to a standstill ; and 
in many instances, instead of work being stopped for a 
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holiday of 10 or 12 days or 80 in July, they were 
closed for the greater portion of the month, while in 
certain cases operations have not even yet been resumed. 
The launches in the month just closed have consequently 
made a very poor show. Only 18 vessels, of some 10,064 
tons, were included in the month’s output, being a de- 
crease of 27,289 tons when compared with the output of 
July, 1893. For the past seven months, however, the 
new shipping amen shows an increase of 16,467 tons 
over the output of the corresponding period of last year, 
but a decrease of 41,942 tons when compared with the 
output of the same seven months of 1892. Ten of the new 
vessels in the month’s launches were steamers, of a total 
of 6550 tons, and eight were sailing ships, of 3514 tons. 
With the exception of the Turkestan, of 4000 tons, built 
by Messrs. A. Stephen and Sons for a London firm, all 
the steamers were of small dimensions, varying from 600 
tons down to 50 tons. Two of the sailing ships were of 
1650 tons and 1500 tons respectively. 


North British Association of Gas Managers.—The 33rd 
annual meeting of this association was held in Glasgow last 
Thursday, under the presidency of Mr. James M. Gilchrist, 
corporation gas engineer, Dumbarton, who delivered an 
excellent opening address. The feature of the proceed- 
ings was a paper on ‘Further Developments of the 
Peebles Process,” by Mr. William Young, one of the 
patentees of the somewhat famous process. This paper 
showed that Mr. Young had now rendered the process 
suitable for adoption in large gas works, and in the dis- 
cussion which followed, Mr. Foulis, engineer to the Glas- 
gow Gas Trust, gave indication that he would by and by 
give the process a teat on a practical scale. ey 
it may here be mentioned that the Edinburgh and Leit 
Gas Commissioners have this week resolved on giving the 
process a trial on a somewhat extensive scale. 





LAUNCHES AND TRIAL TRIPS. 

Tur s.s. Geneva Cross, built for the Metropolitan 
Asylums Board for the purpose of conveying patients 
from the Board’s various wharves in London to the Small- 
pox Hospital ships at Long hh, was taken to the 
measured mile on the Thames on the 4th ult., for 
official speed trials. The result of six runs, with and 
against the tide alternately, showed that a mean speed 
of over 15 knots was realised. Further continuous speed 
trials were made on the Thames on the 13th inst. in 
order to ascertain the working capabilities of the ship 
and engines. Both of these trials were satisfactory. The 
vessel has beew built and engined by Messrs. John 
Stewart and Son, Limited, Blackwall. The principal 
dimensions of the boat are: Length over all, 143 ft. ; 
breadth, 22 ft.; draught of water, 5 ft. The ma- 
chinery consists of a pair of compound diagonal sur- 
face-condensing engines having cylinders 23 in. and 
46 in. in diameter respectively, with 42 in. stroke, 
developing over 700 indicated horse-power. The boilers, 
which are two in number, and of the cylindrical multi- 
tubular type, are each 9 ft. 6in. in diameter and 10 ft. 
long, with a working pressure of 120 lb. per square inch. 
The hull of the vessel is divided into five water-tight 
compartments by means of four transverse bulkheads. 
There is room for 40 passengers, in addition to hospital 
accommodation. The visitors’ saloon is entirely isolated 
from the hospitals. The hospitals are two in number, 
for male and female patients. Accommodation is pro- 
vided for 52 recumbent patients, together with nurses’ 
rooms. 

Messrs. Craig, Taylor, and Co., Thornaby-on-Tees, 
launched on the 5th ult. a steel screw steamer of the 
following dimensions: Length, 227 ft.; width, 33 ft.; 
depth, 16 ft. 03 in.—adapted for the coal trade. She will 
be fitted with triple-expansion engines having cylinders 
of the following sizes, viz., 174 in., 29in., and 47 in. in 
diameter by 33in. stroke, constructed by Mr. John 
Dickinson, of Sunderland. She has been built to the 
order of Mr. John S. Barwick, of Sunderland. 


On Thursday, the 19th ult., Palmers Shipbuilding 
Company, Limited, launched from their yard at Jarrow- 
on-Tyne the steel screw steamer Ranza, of which the 
principal dimensions are: Length, 410 ft.; breadth 
moulded, 49 ft. ; depth moulded, 34 ft. The owners are 
the Caledonia ec amcgeer™ J Company, Limited, of Liver- 
pool. The engines will have cylinders 27 in., 444 in., 
and 73 in, in diameter by 48 in. stroke, and steam is to 
be supplied by three large single-ended boilers. The 
engines and boilers are also built by Messrs. Palmers, and 
the hull and machinery are being constructed under the 
superintendence of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool, who are the owners’ 
regular consulting engineers, 








The screw steamer Ceylon, built by Sir Rayl i 
| y Sir ton Dixon 
boo Co., Middlesbrough, went on a speed rial on the 
17th ult. This steamer has been built for the Pen- 
insular and Oriental Steam Navigation Company, of 
ndon, and is fitted and finished in a very similar 
pune to the s,s, Aden, completed about two years ago 
rod the some company’s Eastern line. The principal 
Imensions are: Length, 392 ft.; beam, 47 ft. ; depth 
moulded, 30 ft. 10 in., with a deadweight carrying capa- 
city of about 6000 tons. The midship part of the vessel 
2 very handsomely fitted up for the accommodation of 
a 48s passengers. The vessel is lighted throughout 
y electricity. The engines are by Messrs. Thomas 


Richardson and Sons, Limited, of Hartle 1 

. . . 9 . the ¢ ji 

yy being 30 in., 49 in., and 71 in. in "Renelar a 
im. stroke, with two large double-ended steel boilers, 


the propeller being of 
sttnieed wen ti i. manganese bronze, The speed 





MISCELLANEA. 
EXPERIMENTS are to be made to ascertain whether the 
running expenses on the City and South London line can 
be still further reduced by abandoning the locomotives 
now used, and fixing the motors on the cars themselves, 
The present cost of running is 6.2d. per train-mile, 


The bascules of the Tower Bridge have been raised 311 
times between the 9th and the 24th inst., and during that 
period 375 vessels have passed through. The average 
daily number of passengers who have passed over the 
bridge during that period has been 80,000, while the 
vehicles have numbered 6500 per diem of 16 hours. 


Messrs. J. P. Halland Co., of Oldham, have inhandalarge 
electrical power transmission plant for a colliery, consisting 
of a dynamo to give 250 amperes at 600 volts when run- 
ning at 400 revolutions per minute, and several motors 
for pumping and other purposes. The largest of these 
motors is of 70 brake horse-power, and will be situated at 
about 900 yards from the surface. 


According to an American journal, some curious facts 
were brought to light on the capabilities of men to labour 
at high altitudes, daring the construction of the Peruvian 
Central Railroad. This line starts at Lima, and, pro- 
ceeding inland, reaches its highest point at the tunnel of 
Galeria, 15,645 ft. above sea level. It is stated that the 
men were able to do a fair ‘sea-level ” day’s work as long 
as the altitude did not exceed 8900 ft. to 10,000 ft above 
sea level, but beyond this there was a sudden falling-off 
in the work of one-fourth to one-third up to heights of 
12,000 ft., and at still higher elevations 100 men were 
required to do work easily done by 50 at sea level. 


We have received from the Electrical Engincer, 203, 
Broadway, New York, specimens of a series of leaflets on 
‘* Electrical Engineering,” prepared by Professor E. J. 
Houston and Mr. A. E. Kennelly. These leaflets will be 
issued in 35 weekly parts at a cost of 5d. each, or 12s. 6d. 
for the whole 35 issues. They will describe the under- 
lying principles of electricity and magnetism, and for 
convenience of students are divided into three grades, 
viz., elementary, intermediate, and advanced. The 
specimens which we have had the opportunity of examin- 
ing are excellent, as was only to be expected from such 
authors as Professor Houston and Mr. Kennelly, and 
should prove of considerable assistance to students. 


The Council of the City and Guilds of London Institute 
have conferred the Fellowship of the Institute upon Dr. 
E. Sumpner, who was awarded the diploma of 
Associate of the Institute in 1887, and has since, by 
many original and valuable researches, contributed to the 
advancement of the electrical industry. The council have 
also conferred the diploma of Associate upon 13 matri- 
culated students in the department of Civil and Mechani- 
cal Engineering, on 14 in that of Applied Physics and 
Electrical Engineering, and on three in that of Ap- 
— Chemistry. These students have this year success- 
ully completed the full course of instruction at the 
Central Technical College. 


In a paper read before the Tramway Institute, by Mr. 
T. Arnall, A.M.I.C.E., of Birmingham, the author 
stated that trouble had been experienced with girder 
rails on the tram lines of that city, owing to the uneven 
wear of the head and the projecting flange of the groove. 
Owing to this the flange of the groove projected above 
the rest of the rail, and became a nuisance to the ordinary 
street traffic. This trouble does not arise on horse lines 
where the traffic is not so great, as the wear of the groove 
flange is then not much less than the rail head, but with 
the heavy traffic of the steam lines it had become neces- 
sary, for the reasons stated, to remove rails long before 
they were actually worn out. To avoid this trouble in 
future, Mr. Arnall suggests the use of a girder rail witha 
central groove. 


As already mentioned in our issue of June 9 last, 
powers have been acquired for the erection of a great 
railway bridge over the Hudson River, New York, The 
original plans were for a cantilever structure having a 
centre span of 2000 ft., which would necessitate the erec- 
tion of piers in the water-way. Strong pressure is being 
brought on the authorities to refuse permission to do this, 
and to only sanction a structure which will free the 
stream inasingle span. Estimates and plans prepared 
on behalf of the New York Chamber of Commerce, by 
Messrs. W. A. Roebling and W. A. Hildebrandt, show 
that a suspension bridge of 3200 ft. span could be erected 
for 2,646,8001., or only about 500,000/. more than the pro- 
posed cantilever bridge. 


Professor A. Jamieson, M.I.C.E., of the Glasgow and 
West of Scotland Technical College, has recently made, 
on behalf of Messrs. Siemens and Co., Limited, an ex- 

erimental comparison of the Obach and E.C.C. dry cells. 

he cells tested were of the same size, though the Obach 
was somewhat the heavier of the two, ested when 
giving acurrent of .2 amperes for 7 hours and then .3 
amperes for 104 hours, the P.D. of the Obach cell fell from 
1.392 volts to .974 volt, and that of the E.C.C. cell from 
1.346 to .648 volts. These tests were spread over three 
days, so that there were long intervals for recovery. The 
total output of the cells, when discharged continuously for 
124 hours, was 12.65 ampere-bours for the Obach cell and 
10.35 ampere-hours for the E.C.C. cell. Tested in bell 
ringing, the Obach cell rang the bell for 850} hours and 
the E C.C. cell for 7764 hours. 


In a letter to the Engineering Record, Professor R. C. 
Carpenter, of the Sibley College, Cornell, states that in 
testing the quality of steam as regards priming by the 
calorimeter method, erroneous results will be obtained 
if the calorimeter supply is drawn from a horizontal pipe. 
Experiments made at Cornell showed that when flowing 





through such a horizontal pipe, the steam at the bottom of 


the pipe contains much more water than that at the top 
the pipe. When the moisture exceeds 1 per cent. it c 
lects in the form of drops on the sides of the pipe, and 
when more than 2 per cent. is present, it can, with euitable 
arrangements, seen flowing along the bottom of 
the Pipe in @ separate stream, the main bedy of the 
steam being clear and transparent, until the amount of 
moisture present was still further increased, when it be- 
came hazy and foggy. The best place from which to 
draw off steam for a calorimeter determination is from a 
vertical pipe, at a distance below a bend or elbow equal 
to about three diameters of the pipe. 


The returns of the earnings of the American railway 
companies during the past six months show how serious the 
situation has been in that country. The total number of 
separate roads which have furnished figures of gross earn- 
ings is 117, representing an aggregate mileage of 91,596, 
which is an increase of 2136 miles, or about 2 3 percent. For 
the month of June the combined gross earnings of these 
companies were 28,480,114 dols., against 36,663,661 dols. 
in June, 1893, adecrease of 8,183,547 dols., or 22.4 per 
cent., the heaviest percentage of loss for any single month 
since Bradstreet’s commenced these compilations and 
comparisons. For the first six months of this year the 
total earnings amounted to 181,245,565 dols., compared 
with 215,680,132 dols. in the six months ended June 30, 
1893, the decrease being 34,434,567 dols., or 15.9 per 
cent. In comparing these results it becomes evident 
that the rate of decrease has been singularly progressive 
during the first six months of the year. In January the 
decrease, as compared with the corresponding month of 
last year, was 12.4 per cent.. in February 12.6, in March 
13.3, in April 14 3, in May 17.7, and in June, as we have 
seen, 22.4 per cent. 


In building the viaducts for the terminal connections 
of the Merchant Bridge at St. Louis, a number of the 
steel columns supporting the viaducts were anchored to 
solid rock. To ascertain the best filling for the bolt-holes 
driven in the rock, a number of experimental holes 
were drilled, in which were inserted rods fastened by 
wedges, by rust joint cement, by sulphur, by lead, and 
by Portland cement, used neat, and also mixed with 
sand. The rods, when their fastenings had become hard, 
were then either pulled out or tornin two. Those fastened 
with wedges and the rust joint cement came out very 
easily. With the lead fastenings with the sulphur, two 
out of three were broken and the other pulled out, whilst 
with the six bolts fastened with cement only one pulled out. 
Only two bolts were fixed with cement mortar, which con- 
sisted of equal parts of cement and sand, and both these 
broke. These experiments were then extended by pre- 
paring a series of limestone blocks, 10 in. square by 12 in. 
deep ; holes were drilled through these, and iron rods of 
1 in. and 2 in. in diameter fastened in with neat Port- 
land cement. Half of the rods were plain, while the 
other half were screwed. Tested at the end of 10 days, 
the plain rods showed a resistance of about 500 lb. per 
square inch of imbedded surface, and the screwed rods 
even more than this. 


The Mekarski system of tram traction by means of 
compreased air has been adopted on three lines operated 
by the General Omnibus Company of Paris. The lines 
in question are mage the most important of the whole 
Paris system. The longest is that from the Louvre to 
Sevres and Versailles, a distance of about 12 miles. The two 
other lines are those from the Louvre to St. Cloud, and 
from the Cours de Vincennes to St. Augustin, distances 
of 6.3 and 5.7 miles respectively. The first two of these 
lines will be worked as one system. Trains of three cars, 
seating 51 persons each, and drawn by a compressed-air 
locomotive, will start from the Louvre every quarter of 
an hour. These trains will be broken up at the junction 
of the St. Cloud and Versailles lines, one car going on to 
St. Cloud, and the other two to Sévres and Versailles. 
The locomotives to be used will be supported on six 
wheels, all coupled. They will weigh 18 tons each, 
considerable adhesion being required to mount the 
incline of 1 in 23, which occurs on the Sevres line, 
when towing three cars, each of which, in the loaded 
condition, weighs 8 tons. Twenty-three of these locomo- 
tives are to be built, of which six will be kept in reserve 
The air pressure to be carried in the reservoirs will be 
1138 lb. per — inch, and a sufficient quantity of air 
will be carried to enable the locomotives to run 12 miles 
without recharging. 


Electric traction by means of accumulators has been 
for some time ompiged by the Northern Tramways 
Company of Paris. The cars on this Jine are arranged 
to seat 52 persons, and inside the city run at a speed 
of 74 miles an hour, which outside the barriers is in- 
creased to 10 miles an hour. Inclines of 1 in 25 have 
to be mounted at certain parts of the line, and each 
car runs about 80 miles a day. The motive power is 
supplied by a battery of 108 cells, having 11 plates 
each. These cells are jitted inside 12 cases. They 
are coupled into four groups of 27 cells each, so that 
the electromotive force of each group is about 50 
volts, and these groups can at will be arranged either in 
series or parallel, so that a wide range of potential is at 
the service of the driver. The two motors, moreover, 
which drive the car axles, can also be coupled at will in 
series or parallel, and thus at need a large reserve of 
power is available for climbing grades, &c. The total 
weight of the car with accumulators and passengers on 
board is 12 tons, which would make the weight of motors 
and accumulators about 4 tons. Readings taken on a 
complete run showed that the average tractive effort was 
about 154 Ib. to 17 1b. per ton, but the maximum was 
80lb. per ton. The cost is said to work out to .85d. per 
mile, or almost the same as horee-power on the same 
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CHEAP SANITATION. 

THE profession of the sanitary engineer is one of 
very grave responsibility, for upon the results of 
his work depend the lives of thousands of persons. 
Every experiment he makes is environed with 
peril, while the state of the art he practises 
is admittedly so defective, that he has no choice 
but to try and improve it. His task is ren- 
dered more difficult by the fact that he has no 
pecuniary profit to offer his clients to reconcile 
them to a large expenditure of money. Although 
there has been a steady and consistent progress 
in sanitation, yet its history is largely a chronicle 
of the substitution of one evil for another, 
because individuals, and public bodies, would not 
undertake the expense of radical reforms, and re- 
fused to believe the cheapest remedies were not 
always the best. The public water supply, with its 
manifold advantages in purity and cleanliness, gave 
tise to the cesspool, which poisoned the basement 
of the house with its leakage. Then followed the 
cheaply laid sewer, enabling the cesspool to 
be abolished, but often itself half filled with 
decaying sediment, from which evil-smelling gases 
found a direct entrance through untrapped pipes into 
sitting and bed rooms. The outfall was at the nearest 
river, sometimes above the inlet of a water company, 
and thus a means was provided for spreading cholera 
and typhoid fever far more rapidly and effectually 
than before. Even the old midden, built close to the 
well, could not compete with a general water supply 
carefully poisoned at its source. The next stage 
was, in general, to seek other sources of potable 
water, leaving the river to its fate—a proceeding it 
usually resented by emitting foul odours, which, if 
not exactly deadly, were certainly detrimental to 
health. Sometimes proprietorial rights prevented 
this rough and ready method of getting rid of 
sewage, and irrigation became a necessity, Here, 
again, the desire for cheapness led to the creation of 
nuisances, while the belief that a sewage farm 
ought to be a source of income, instead of ex- 
penditure, often intensified the evil, since the 
attention of the superintendent was directed to 


effluent. 

In spite of the imperfections of sanitary science, 
many of these evils would have been avoided had 
engineers been accorded a free hand. They could 


duly, they found that their following had dropped 
out of sight. It needed epidemic after epidemic 


bounty must, at least, provide for the decent inter- 


cannot be undertaken in a laboratory. They need 
to be on a large scale, and when they fail of com- 
plete success, as is the manner of experiments, 
especially if undertaken in a niggardly spirit, the 
effects are generally disagreeable, and often deplor- 
able. It is surprising that when everybody joins in 


admitting the necessity of sanitation, and most people 
grumble at its cost, no effort should have been 





combined systematic investigation of its problems. 
We have sanitarians of the highest eminence, who, 
in the course of years, have gradually elucidated 
one point after another, but it has been in a labori- 
ous fashion, and often under circumstances of great 
disadvantage and at much expense. If 5 percent. of 
the money unfruitfully expended by municipalities 
could have been devoted to experimenta! work on 
a large scale, in some selected spot, it would 
have yielded a splendid profit. This is seen by the 
experience of the State of Massachusetts. A few 
years ago it founded an experimental station for 
the study of the filtration of sewage and kindred sub- 
jects, and so great has been its success that to-day 
no sanitarian’s library is complete without the 
annual reports of the Board of Health.* The 
results have not only been freely given to the 
cities and towns of Massachusetts, but also to the 
world, and have furnished starting-points from 
which other workers have inaugurated researches 
which, otherwise, they would not have been able 
to undertake. 

We suppose it is hopeless to expect that our 
Local Government Board will ever follow such a 
good example, as it is utterly opposed to their 
traditions. At the same time it is absolutely cer- 
tain that the money would be saved many times, 
and—what is still more important—the progress of 
sanitation would be expedited. At the present 
moment the manufacturing towns of Lancashire and 
Yorkshiret are casting about to find some reliable 
method of dealing with their sewage and manufac- 
turing wastes. Processes are offered them in plenty, 
indeed, there is an embarrassing wealth of choice, but 
reliable data as to their efficiency are difficult to get. 
At Salford numerous experiments have been made 
toselect the most fitting plan of rendering the sewage 
pure enough for discharge into the Manchester Ship 
Canal, and much valuable information has been 
gained. But private researches of this kind suffer 
from the necessity of being conducted economic- 
ally. They are directed to one specific end, and 
lack breadth and completeness. The work of re- 
cording, collating, and publishing the results has to 
be curtailed as far as possible, while scientific aims— 
as opposed to commercial advantages—are relegated 
to a very inferior position. Yet the scientific 
objects of to-day become the practical schemes of 
to-morrow, if only they be pursued to their legiti- 
mate conclusion. 

It is our boast that this country has led the way 
in sanitation, and that it still stands in the fore- 
front of the science. So successful have we been 
in abolishing infection that the average English- 
man is developing a most inconvenient susceptibility 
to typhoid fever and diphtheria, as he often finds to 
his cost when staying in continental towns. Our 
very success obliges us to renewed efforts ; there 
can be no resting on our laurels, When the germ 
of measles was first introduced into some of the 
South Pacific islands it spread through the entire 
population in a few days or weeks, and the mor- 
tality was terrible. Since then new generations 
have arisen, bred from parents who have passed 
through the disease, and it has now lost much of 
its danger. We are reversing the process. We 
escape, not by conquering disease in our own per- 
sons; but by keeping it out of our territories, 

In the early stages of civilisation every man is a 
soldier, and is prepared to fight at any moment. 
Then, as arts progress, a military class arises, and is 
supported by the civilian, who pays to be relieved 
from the pain and anxiety of conflict. Soit is in 
sanitation. At first, each householder must find his 
own water supply and deal with his own refuse. If 
he be lazy or dirty, or if he be one of a negligent 
community, he runs the risk of illness, and his life 
depends on the strength of his constitution. But 
now water supply, drainage, and the removal of refuse 
are all confided to experts, who are supposed to see 
that these necessaries do not furnish ambushes for 
a lurking enemy. The sanitarian is the modern 
soldier set to guard our homes. The curious thing 
is that we make such feeble and spasmodic attempts 
to provide him with arms of precision. Time after 
time we see him beaten, and find the foe among 
us, killing and maiming men, women, and children, 
and then we make an effort to strengthen our de- 
fences at one or two points. We are like the 
ancient Israelites, who could never be roused to the 
necessary sacrifice of blood and money required to 


* See ENGINEERING, vol. liii., page 223; vol. liv., 
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wipe out the Canaanites, and who were consequently 
harried in detail by bands of marauders, whom they 
could have exterminated by a combined attack. It 
was only on the infrequent occasions that the 
Philistine invaded the land in force that the whole 
nation banded its strength in resistance. The 
modern Philistine is the cholera. As soon as it 
appears we have Orders in Council, conferences at 
the Local Government offices, special inquiries at 
the ports, and general co-operation of local autho- 
rities. As soon as it retires to a safe distance, 
each municipality ceases to interest itself in its 
neighbour’s affairs, and lives in the pious hope that 
somebody will do something that will reduce the 
cost of sanitation. Finally, an epidemic, worse 
than usual, obliges it to make an experiment on its 
own account, and embark on a course of expendi- 
of which it never sees the end. 

We commend to the notice of the County 
Councils in the great manufacturing districts of the 
North, the example of Massachusetts. The Councils 
are the authorities under the Rivers Pollution Acts, 
and are credited with a desire to distinguish them- 
selves by inaugurating social reforms which will 
render life better worth living for the masses. Here 
is a subject that lies ready totheir hands. The once 
beautiful valleys over which they rule are rendered 
hideous by the inky rivers that roll through them, 
and by the foul smells that ride on their breezes. 
Their skies are darkened by palls of smoke, and 
their vegetation blighted by chemical vapours. For 
many of these evils remedies may be found, but it 
will take long if the search be made in the hap- 
hazard fashion that has hitherto characterised our 
sanitary experiments. The subject is too vast to be 
economically attacked on the outskirts. It needs 
patient methodical research, carried out ir a scien- 
tific spirit, and directed, first of all, to an elucida- 
tion of principles. If commercial results are made 
the only object, no doubt they will be obtained, 
but at the cost of real progress. Thereare plenty of 
capable men among us who can be relied upon to 
give a practical a, gee to the principles of 
science, once they have been laid bare. The time 
has gone past when the discoveries of a Faraday are 
allowed to lie 30 years unheeded by the roadside, 
because there is none to realise their true value. 
An educated intelligence scans every atom brought 
up from the mine of science, to see if it cannot be 
turned to account. Even the tailings of past years 
are raked over for any specimens of ore that may 
have escaped detection. But the delving into the 
hidden things of the earth, and weary boring 
through hopeless strata that offer no reward, are 
not matters that can be well prosecuted by busy 
men who must secure immediate results from the 
greater part of their work. Such researches de- 
mand a more peaceful frame of mind. 

The ecoveeadal stitch in time applies as truly to 
sanitary matters as to domestic affairs. The true 
secret of economy is to look ahead, and spend 
money at a time when nct under the pressure of 
necessity. It is astonishing how much can be done 
under these circumstances for a moderate outlay. 
We do not know what is the expenditure of the 
Massachusetts State Board of Health, but it is cer- 
tainly small compared with the cost of leaving each 
town to make its own inquiries and experiments. It 
is true that its officers have not yet discovered the 
ideal method of dealing with sewage, but they have 
demonstrated the processes by which Nature re- 
duces effete matter to an innocuous condition with- 
out giving rise to nuisance, and it will not be a 
great stride to find a method of efficiently treating 
the wastes of the small manufacturing towns that 
line the banks of the Massachusetts rivers. There 
are many points of similarity between the sanitary 
conditions of the New England State, and those of 
our manufacturing districts, while at the same time 
there are differences that prevent identical reme- 
dies being equally efficient in each. American dis- 
coveries are valuable to us in many respects, but 
we must not sit with folded hands in the expecta- 
tion that they will deliver us from our difficulties 
without effort of our own. Here, again, the 
desire for cheapness in sanitation may lead us 
into disaster. Each country—each district even— 
has its own peculiarities which need to be studied 
at leisure. To apply one remedy to all cases is 
pure quackery, both in medicine and engineering, 
and generally entails the expenditure of large suns 
to repair the damage done by an undue desire for 
economy. The salient lesson taught by the ex- 
perience of the last quarter of a century is that 
there is no saving without expenditure. On all 





hands we see small firms disappearing because they 
cannot work as cheaply as establishments with 
abundant capital, who can avail themselves not only 
of every discovery of science, but who can maintain 
departments solely for the purpose of making such 
discoveries. In sanitary matters the profit to be 
gained by a community by prudent expenditure is, 
perhaps, not quite so evident, but it is seen to be 
absolutely as real if only it be looked for intelli- 
gently. 

Since the above remarks have been in type we 
have attended a meeting of the Engineering and 
Building Construction section of the British Insti- 
tute of Public Health. The matter in hand was 
the reading of a paper by Mr. Kaye Parry, of 
Dublin, on ‘‘ Sewage Effluents.” It was quite re- 
markable how one speaker after another announced 
that he was the chairman of this or that sanitary 
authority, and that he had attended the congress in 
the hope of hearing of some efficient and economi- 
cal method of treating sewage effluents. Many of 
the authorities were suffering from, or threatened 
with, injunctions for polluting the rivers, and were 
at their wits’ end to know what todo. They were 
all anxious to know if filtration was the coming 
remedy, and if it had been tried in this country. 
They were waiters on Providence, praying that 
somebody might solve their difficulties for them. 
Several had already spent large sums on unsatis- 
factory processes, and no doubt were very shy of 
repeating the mistake. What an impulse it would 
have given to sanitary science if it had been an- 
nounced that a score or more of municipalities had 
joined in the expense of an experimental station on 
a considerable scale, under the charge of a man of 
skill. When such a stepas thisis taken, our know- 
ledge of the best methods of treating effluents will 
advance by leaps and bounds. 





THE LONDON, CHATHAM, AND DOVER 
RAILWAY COMPANY AND ITS CON- 
TINENTAL SERVIOES. 

‘* SHORTEST sea passage between England and the 

Continent by 30 minutes.” In these words, culled 

from the Chatham and Dover advertisements, will be 


found the key to the situation. Without doubt it|r& 


is owing to the short sea passage that the Dover- 
Calais service occupies its present position as the 
most popular route to the Continent. For many 
years past ths Chatham and Dover have carried a 
far larger number of passengers across the Channel 
than any other line ; there are signs, however, that, 
in spite of its natural advantages, travellers are 
beginning to desert the once favourite route, and 
the returns show a decided falling off. To some 
extent this reduction may be caused by the alarms 
of epidemic and the ebbing wave of prosperity. 

During the last four years the total number of 
assengers carried between Dover and Calais were 
or: 


ore ere 
1891 ik a, . 258,255 
ere 
1893. oe 298,981 


Undoubtedly one reason for this falling off is to be 
found in the great improvements introduced by 
the rival companies. Last year the Great Eastern 
inaugurated the Hook of Holland route. Three 
first-class twin-screw steamers have beer built, 
the Amsterdam, Berlin, and Chelmsford, having 
a speed of about 18 knots, and the passage occu- 
pies about 74 hours; a great saving on the old 
route vid Rotterdam. The Continental trains in 
connection have also been considerably accele- 
rated, resulting in a total saving of time to 
Northern Germany of from three to four hours. 
The result of thie policy is shown by an increase of 
10,556 in the number of passengers carried during 
the half-year. 

The Newhaven and Dieppe cheap and popular 
service has lately been improved by the addition 
of two twin-screw boats, the Seine and Tamise, and 
a third is now in course of construction. 'The number 
of passengers carried between these ports during 
the past four years, unlike the London, Chatham, 
and Dover Company, shows a substantial increase, 
as will be seen from the following figures : 


Newhaven and Dieppe. 


1890 e ae oe 97,070 
1891 = aes ae “ee ys 104,692 
1892 ed re ne im fe 104,454 
1893 a ‘ és me 111,681 


But it is when we come to the Ostend route that 
we find most improvement. Of late years this 





service has been pushed with an energy and vigorous 
enterprise which we cannot but admire. At the 
same time, this success is achieved at a great sacri- 
fice by the Belgian Government, which subsidises 
the line. Under such conditions private enterprise 
is almost powerless to compete, but the attractive- 
ness of the route is a direct benefit to the Chatham 
and Dover passenger trafic. 

There are now three daily services each way be- 
tween Dover and Ostend, carried on by large paddle . 
steamers fitted throughout in luxurious style, and 
the slowest of which can accomplish the passage at 
an average speed of 18 knots. The fourcrack boats 
can all do their 21 knots, and this line possesses the 
fastest paddle-boat afloat, the Marie Henriette, built 
and engined by a Belgian firm. On trial this boat 
attained a mean speed of 22.2 knots. Prior to the 
building of these fine vessels, the Ostend passage 
was an exceedingly disagreeable one, lasting under 
favourable conditions at least 44 hours. Now it 
may be done in about three hours. But at what 
a cost will probably never be known, because the 
expenses of working the line are included in the 
Belgian naval budget, the boats ranking as war 
vessels, so that the amount annually lost does not 
appear. The train service, too, on the other side 
of the water has not been neglected. This summer 
a corridor sleeping and dining car express to Vienna 
has been running. 

The effect of these improvements is pretty 
clearly shown by the increasing number of passen- 
gers carried : 

Dover and Ostend. 


1890 ... res ne es a «. 75,868 
1891 ... a see a oe .. 83,481 
1892 ... Soe oe me ae ae = 84,000 
1893 ... ae oer -. 96,619 


The Chatham and Dover Company has not done 
much to meet the increasing competition. Their 
fleet - the present time consists of the following 
vessels : 











G 
—_ | con Length. Beam. | Speed. 
a ft. in. ft. in.) knots 
Calais-Douvres .. oe --| 1029 | 325 0; 36 0 21 
mpress.. .. «.  «..| 1029 | 824 6| 34 9| 204 
Victoria .. oo ee --| 1029 | 809 4; 31 1 18} 
— os oe eo e-; 1200 812 0; 33 6 17 
‘oam | ae 
Petrel | °° as oo mo 496 230 0; 26 6 | 15} 
— of Kent | | 
reeze | 
Wace ° 364 | 196 0 | 24 6 15 
Samphire | 
1 








also two smaller boats, the France and the Prince, 
— chiefly for conveying the Indian and Australian 
mails, 

Of the above 10 vessels, the four largest are 
thoroughly efficient, and in every way suited for 
the work they have to perform. ‘The Calais- 
Douvres and the Empress have both covered the 214 
nautical miles within the hour, and in every-day 
work, average about 70 minutes from pierhead to 
pierhead. 

The remaining six, though admirable sea-boats, 
are small and antiquated. They were built be- 
tween 1862 and 1866, and were then considered 
in advance of the times, and almost too large for 
the work. Of the three daily services now run, one 
only—the midday mail—is worked exclusively bythe 
large boats, though the morning or French mail is 
occasionally worked by the Invicta. We think the 
present method of working these boats hardly con- 
ducive to economy. In regular service each boat 
does the single trip to Calais and back—43 miles— 
as her day’s work. It seems almost absurd to keep 
a whole crew on duty and to work up steam for 
7000 indicated horse-power, only to run two or 
three hours out of the 24. Of course there are 
difficulties in the way on account of the arrange- 
ment with the French Government; but with a 
little management this ought to be overcome. At 
present it is no uncommon thing to see three out of 
the four large boats lying idle in the harbour for 
days together. 

The Chemin de Fer du Nord is, we believe, now 
trying to obtain a share in the boat working. At 
present the fleet belongs exclusively to the Chatham 
and Dover Company, two or three being registered 
ata French port and manned by a French crew, for 
the purpose of working the French mail. At first 
sight it would seem unjust to the London, Chatham, 
and Dover Company, that they should have to admit 
to their Dover-Calais monopoly, a foreign associate. 
But, apart from the fact that the financial position 
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of the company does not seem such as to justify the 
hope that they can improve their fleet, we doubt 
whether, under the best conditions, the boat ser- 
vice can be ever a profitable one, and we should 
not be surprised to learn that the co-operation of 
the Nord would prove of great benefit to the 
English line. Matters might have been very dif- 
ferent under happier circumstances, and if there 
had been a powerful railway company, with plenty 
of capital at its back, in the place of the gallantly 
struggling Chatham and Dover, it is highly prob- 
able these foreign lines would never have been 
permitted to obtain their present footing. 

We have said nothing about the Folkestone and 
Boulogne route as a ve to the Chatham 
and Dover, because we think it highly probable 
the service will be abandoned upon the completion 
of the new Dover Harbour, and in any case the com- 
petition is insignificant. At present the service is a 
yearly loss to the shareholders of both companies, 
for the London, Chatham, and Dover Railway 
have an equal share with the South-Eastern, and 
the number of passengers carried shows a continual 
decrease. From a total of 128,305 in 1888 it has 
sunk to 84,911 in 1893. Possibly the removal of 
Sir E. Watkin from the scene may tend to hasten 
matters ; but the ultimate extinction of the service 
seems inevitable. Nothing whatever has been done 
of late years to improve the very inadequate harbour 
at Folkestone, nor could anything of a satisfactory 
nature be accomplished without the expenditure of 
enormoussums of money. At Boulogne the autho- 
rities have been more energetic, and there is now 
a very respectable harbour, quite as convenient for 
Channel traffic purposes as its rival Calais. 


pany is excellent, and approximates to the daily 
performance of our Great Northern Scotch express, 
which covers the 188 miles to York in 225 minutes, 
equal to 50.1 miles per hour, with only one stop of 
5 minutes at Grantham. It must be borne in mind 
that the Northern of France line is better adapted 
for fast running than that of the Chatham and 
Dover, with its numerous tunnels and sharp 
curves, and no one can find fault with the English 
portion of the 11 a.m. service, which is admirably 
conducted by the London, Chatham, and Dover 
Company. 

It has been repeatedly urged that the Chatham 
and Dover should immediately begin to replace 
the six antiquated boats of its fleet by vessels 
suitable to modern requirements of speed and 
comfort ; that boat expresses should be brought 
up to at least an average speed of 50 miles an 
hour; that express fares should be abolished and 
that third-class accommodation should be provided 
on all trains. This is admirable advice, lacking 
only in one respect—its practicability. 





FLYING BY STEAM. 

FIGURATIVELY speaking, flying machines have 
been in the air for some months past. More than 
this, some have actually flown over distances to 
be measured in hundreds of feet, and within the 
limits of their construction have been successful. 
But they have all been models rather than actual 
machines. None of those that have been hitherto 
described in our columns have been designed to 
carry a crew, or have ever been provided with 
motive power sufficient to keep them in action 





It is quite possible that at some future time, 
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Distance Run in Feet 


when the Folkestone service shall have ceased to 
exist, and when competition has driven the com- 
panies to appreciate the value of every minute 
saved, Boulogne may take the place of Calais; the 
result should be a very considerable gain in point 
of time on the journey between London and Paris, 
at the cost, itis true, of slightly lengthening the 
sea passage. The following Table gives the re- 
spective times and distances : 


hrs, min, 
Dover to Calais, 24? statute miles ... 1 10 
Calais to Boulogne, 274 ,, a he Cee 
Dover to Boulogne, 52} ,, re ad 1 50 


Dover to Boulogne, direct, 28} statute 
miles _ ae aes ee is 

Of course it might be difficult to persuade the 
French company to give up the extra mileage which 
they would lose by the transaction ; but from the 
point of view of the passenger, the new route 
would have great claims over the present one. 

It has to be recorded that for some time past the 
Paris-Calais express has been run at a slightly 
quicker speed than the corresponding trains this 
side of the Channel. Last month a further 
acceleration of speed took place, the time being 
shortened by 20 minutes, We give the running of 
both trains : 

Chemin de Fer du Nord. 





| Miles. Chains. | Minutes Speed. 





Paris (Nord) .._.. dep. 11.50| | 

Amiens.. fe +. Orr, 1.26) 81} | 96 50.9 
99 ts ee «. dep. 1.31) | 

Calaie (Ville) .. 1. arr. 3.36 102} | 195 49.2 
» (Pier) oo a ee i 


Inclusive speed ; 184} miles in 231 minutes = 47.8. 
London, Chatham, and Dover. 


Dover (Admiralty Pier) dep. 5.25) { 
Herne Hill .. +. arr. 6.59! 74 86 94 | 47.5 
wire) -. dep. 7.0 | 
Victoria... 78 10 | 24 


oc OB. 7.10) 3 





Inclusive speed : 78 miles 34 chains in 105 minutes = 44.3. 
This performance on the part of the French com- 
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over more than short periods. But last Tuesday, 






1100 
The real zero is 1,700 pounds below 
The total lift was over 10,000 Pounds. 


is shown 


July 31, for the first time in the history of the 
world, a flying machine actually left the ground, 
fully equipped with engines, boiler, fuel, water, 
and a crew of three persons. Its inventor, Mr. 
Hiram Maxim, had the proud consciousness of feel- 
ing that he had accomplished a feat which scores 
of able mechanics had stated to be impossible. 
Unfortunately, he had scarcely time to realise his 
triumph before fate, which so persistently dogs the 
footsteps of inventors, interposed to dash his hopes. 
The very precautions which had been adopted to 
prevent accidents, proved fatal to the machine, 
and in a moment it lay stretched on the ground, 
like a wounded bird with torn plumage and 
broken wings. Its very success was the cause 
of its failure, for not only did it rise, but it tore 
itself out of the guides placed to limit its flight, and 
for one short moment it was free. But the wreck 
of the timber rails became entangled with the sails, 
and brought it down at once. The machine fell on 
to the soft sward, imbedding its wheels deeply in 
the grass, and testifying, beyond contradiction, that 
it had fallen and not run to its position. If it had 
not been in actual flight, the small flanged wheels 
would have cut deep tracks in the yielding earth. 
In a future issue we hope to give a detailed 
description of Mr. Maxim’s flying machine, and 
for the present must content ourselves with indi- 
cating its salient features. The propelling power 
is derived from two screws 17 ft. 6 in. in diameter, 
revolving at 400 revolutions per minute, and giving 
a total thrust of 2000 1b. Each screw is driven by 
a compound engine, both engines drawing their 
steam from a tubulous boiler of most ingenious 
construction. The weight of the boiler, complete, 
with 200 lb. of water, is only 1200 lb., and yet Mr. 
Maxim contrives to get 300 horse-power out of it. 
The fuel is gasoline, which is gasified and burned as 
a gas from several thousand jets, and the whole 
arrangement is so sensitive that the steam pressure 
can be raised 100 lb. in a minute if required. 
At every point in his design Mr. Maxim has been 
obliged to leave the beaten track of mechanics and 
find new paths. Indeed, the machine constitutes a 





ae museum of inventions, and would repay 
ours of study. The wonder is how so much could 
have been done in the three or four years that it 
has been under construction. 

The boiler, with its accessories, is mounted on 
the deck of the machine. The engines are carried 
by the framing, several feet higher, in order 
that the screws may be well elevated. Over all 
comes the great aeroplane of 1400 square feet 
surface, designed to glide over the surface 
of the air, and to carry the major part of the 
weight. From each side of this great aeroplane, 
which is 50 ft. wide, stretches a wing extending 
38 ft. further, making the entire stretch from side 
to side 126 ft. Two other wings, of about equal 
size, extend outwards a few feet from the ground, 
and if, need be, three other pairs can be interposed 
between the upper and lower wings. These are all 
carried off a framing of steel tubes and wires, and 
are stiffened by hollow timber struts which are 
marvels of workmanship. These wings and aero- 
planes are all fixed, and have no motion relative to 
the machine. The steering, in a vertical direction, 
is done by a pair of horizontal planes, arranged one 
forward and one aft. These are pivoted and con- 
nected by wire ropes to a steering wheel on deck, 
by which they can be simultaneously tilted to cause 
the machine to soar or to descend. Steering side- 
ways, as in a ship, can be effected by varying the 
speeds of the screws. 

The diagrams we publish herewith have been 
plotted from cards automatically drawn during three 
runs of the machine last Tuesday. The ordinates 
represent the lifting effort of the machine, and the 
abscissze the distance travelled over. It must be 
explained that since the apparatus was constructed 
the weight of the machine has been increased by 
1700 lb., and that, therefore, the zero line of 
the diagram is too high by that amount. The 
entire weight is 7700 lb., and is upborne at 
the point marked 6000 on the diagram. In 
the first two runs this point was not reached, 
but in the third, at 630 ft. from the starting point, 
the entire weight rested in air, and for 300 ft. the 
machine, with its crew, flew forward. It lifted 
off the bottom track, but was held down by an 
inverted upper track placed for this purpose. This 
was formed of timbers 9 in. by 3 in., and against 
them there ran flanged wheels carried on long pre- 
jecting arms. One of these arms bent, and the rear 
of the machine got free. It then turned somewhat 
to the right, with the effect that one of the forward 
wheels snapped the timber guide and flung the 
plank across its path and againsta post firmly fixed 
inthe ground. The ride ended suddenly and disas- 
trously, but, nevertheless, it was the most remark- 
able ride ever taken by man. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of the Institution of 
Mechanical Engineers is being held this week in 
Manchester under the chairmanship of Professor 
Alexander B. W. Kennedy, President of the Insti- 
tution. The members assembled on Tuesday last, 
the 31st ult., in Owens College, where they were 
welcomed by Alderman Joseph Thompson on behalf 
of the Lord Mayor of Manchester, Sir Anthony 
Marshall, who was unavoidably absent. Alderman 
Thompson, in a brief speech, expressed his gratifi- 
cation at seeing such a good assemblage of members 
present. He was seconded by the Mayor of Sal- 
ford, Sir William H. Bailey, the Chairman of 
Council of the Owens College, who also said how 
pleased the Corporation of Salford were to receive 
the members of the Institution. Professor Ken- 
nedy having taken the chair and returned thanks, 
the minutes of the last meeting were read by Mr. 
Bache, who also announced that 52 candidates had 
been duly elected as members, associate members, 
associates, and graduates of the Institution. 


MancuHesteR Exvectric Licutina Works, 


A paper by Dr. John Hopkinson, F.R.S., 
describing the electric light works at Man- 
chester, was next read ; this paper we shall print 
shortly, and, therefore, for the present, need only 
say that it contained a description of these fine 
works, which have recently been completed. 

Mr. Wicksteed, of Leeds, opened the discussion, 
referring to a drawing of a ball bearing for motor 





generators, which was found on the walls of the 
theatre, and which had not been referred to by the 
author in his paper; the speaker said this was an 
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interesting detail, and it would be of use to the 
meeting if some description of it were given. 

Professor Kennedy next called on Alderman 
Lloyd Higginbottom, the vice-chairman of the Elec- 
tric Lighting Sub-Committee. Mr. Higginbottom 
said he had little to add to that which the author 
had stated in his paper, but members would have 
an opportunity of visiting the station that after- 
noon, and he would be there to explain the various 
points in connection with the work. He wished, 
however, to take that opportunity of indorsing 
what Alderman Thompson had said as to the 
pleasure it gave the people of Manchester and 
the Corporation to welcome the Mechanical Engi- 
neers. ‘The works, which the author had de- 
scribed, were laid out in a manner sufliciently ex- 
tensive to afford current for what was considered 
the probable demand that would be made upon 
them for three years to come. It was thought, 
at first, that this demand would not be great, 
but, as a matter of fact, it was found that in 
five months the whole of the power provided for 
had been taken up, and a considerable extension 
of the plant was to be made for next winter's de- 
mand. The commercial experience could certainly 
be considered satisfactory. They had spent up to 
now 130,0001., including 40,0001. paid for land ; 
their revenue for five months had been close on 
5000/., and that left a debit of only 280/. on the 
working during the period stated, and this, not- 
withstanding that all special expenses attending 
upon the early working of a station of this kind 
had been charged wholly to revenue account. The 
demand already taken up for next winter was of 
such extent that it was proposed to provide more 
power for next year. It was estimated that a 
revenue would be secured of nearly 25,0001. per 
annum, and, if so, a handsome balance would remain 
to be paid to the Corporation. Where a heavy 
loss had been anticipated, due to the limited 
working of the first few months, and the excep- 
tional circumstances under which the work had 
been carried on, only a small loss had been made. 
It should be pointed out that if this had been a 
private company a good dividend would have been 
paid, as they had charged expenses to revenue and 
not to capital, in a manner which was not usual with 
commercial undertakings. For instance, interest 
on the money borrowed for carrying out the works, 
depreciation on a very liberal scale, and sinking 
fund, had all been charged to revenue. 

Mr. Thomas Parker said it was very pleasant to 
all interested in electric lighting matters to hear 
the statements made by Mr. Higginbottom, but 
there was very little to discuss on the paper from a 
financial point of view, as no statements were made 
as to coal consumption. He would like to hear 
something more as to the working of the motor- 
generators. ‘The speaker himself used machines of 
this kind, but he applied them in a different 
manner ; it would seem to him, at first sight, that 
in the present case these motor-generators were 
very insufficiently applied, but he could not speak 

ositively as to this, unless he had all the facts 
Cofore him, so that he could take all things into 
consideration. 

Mr. Jenkin, referring to the motor-generators, 
asked what amount of energy would be trans- 
ferred from one circuit to another with a given 
voltage. 

Mr. Charles Hopkinson, who rose at the invita- 
tion of the President, said that he was connected 
only with the arrangement of the buildings of the 
Manchester electric lighting station, and their con- 
struction and design. He thought that the mem- 
bers of the Institution, as mechanical engineers, 
would not be so much interested in this section of 
the work. The general design of the machinery, 
as set out by his brother, the author of the paper, 
was very simple, and his task in arranging the 
building was, therefore, an easy one, and he 
thought that members would find the general dis- 
position was well adapted for the work ; the ex- 
terior was severely simple. He would himself 
have preferred a more fitting shell in which the 
station should be contained, but the want of orna- 
mentation was due to the economical tendencies of 
the corporation. He would call attention to the 
tank described by the author in his paper. This 
was placed right over the boilers, and there was a 
clear span of 40 ft, The — supporting the 
tank were 11 ft. apart, and the columns were so 
placed that there was space for a boiler between 
them. These girders were placed in the in- 


terior of the tank, so that no space was wasted, 








and the bottom plates of the tanks were dished 
so as to be all in tension. He would draw 
attention to the manner in which the roof 
was carried in the centre; this was effected by 
columns arranged in pairs, and composed of steel 
girders of H section. These sections were braced 
together, and between them were placed the steam 
and exhaust pipes, these being thus so arranged as to 
be readily accessible, and at the same time quite 
out of the way of the travellers commanding the 
building. The foundations were one solid mass 
of concrete, and supported the engines and dy- 
namos; in this way great steadiness was obtained, 
and there was no vibration felt beyond the engine- 
house. 

Mr. Jeremiah Head was the next speaker. He 
pointed out that the engines were of the ordinary 
compound type, running at a pressure of 120 Ib. 
to the square inch. As extensions were to be 
made, he would suggest that it might be more 
favourable to introduce triple-expansion engines, 
and to raise the boiler pressure proportionately. 
He advanced this suggestion with more confidence 
as he was aware in other stations the plan had been 
followed with success. 

Mr. Graham Francis, of Coventry, next rose in 
response to a call from the President in order to 
speak on the question of the ©. 1l bearings which 
had been used for the motor-generators. He said 
the object of introducing this form of bearing was 
to reduce friction. A dynamo, with which he had 
been connected, had been running at a very high 
speed for a considerable time, and the result had 
been a gain of 10 per cent. over ordinary bearings. 
In order to attain a successful result with ball bear- 
ings, the balls themselves and the races must be of 
the highest quality steel, and as hard as possible. 
Formerly wrought-iron balls had been used, and 
these had been case-hardened, but the material 
was not suitable for the work, as the case-harden- 
ing wore off and the iron gave way. It was desirable 
that the bearings themselvesshould be self-contained 
and easy to adjust ; in some forms of ball bearing 
it was necessary to hold the balls in with fat when 
putting the bearings together, but in the design of 
bearing illustrated this was not necessary. The 
eee then proceeded to explain, by means of 
the diagram on the wall, the construction of the 
ball bearing used in the motor-generators. He 
pointed out it was held by a split cap, which acted 
as a spring, to some extent, so that it could be set 
up by tightening a single pair of nuts. On the 
table were exhibited specimens of the balls used, 
which were very beautiful examples of workman- 
ship. It will be remembered that about a year ago 
we gave illustrations and descriptions of a factory 
where these balls are produced. This was the 
Auto Machinery Company’s works at Coventry,* of 
which establishment Mr. Francis is the manager. 
In our article we described the very clever ma- 
chinery which had been designed specially for the 
production of balls for bearings. The specimens 
shown by the speaker at the meeting with which 
we are now dealing, varied between } in. up to 
2} in. The larger sizes, Mr. Francis explained, 
were not hardened ; the reason for this was that 
with these big diameters it was impossible, at pre- 
sent, to satisfactorily harden the races, and those 
using large ball bearings concluded that it would 
be better to keep both the ball and the race soft, 
rather than harden one and not the other. The 
speaker also showed an example of a lathe spindle 
which was fitted with a ball bearing, and which had 
been running for five years continuously without 
showing any appreciable sign of wear. 

Mr. W. H. Maw was the next speaker. In his 
paper Dr. Hopkinson had described as a special 
feature in the Manchester electric light station, the 
arrangement of driving belts adopted. The shafts 
on to which the engines drive are placed very close 
to the flywheels, and each belt is kept tight by a 
jockey pulley. The belts used are leather link 

lts. With respect to this arrangement, Mr. Maw 
inquired whether the jockey pulleys were positively 
screwed down on the belts by the arrangement of 
sliding bearings and screws shown in one of the 
diagrams exhibited, or whether the jockey pulleys 
were made heavy enough to give the pressure re- 
quired, and were allowed to rest freely on the 
belts. He also inquired whether the link belting 
used was shaped to fit the rounded surface of the 
pulleys, or whether the belts were the same thick- 
ness throughout. 


* See ENGINEERING, vol. lvi., page 527. 





Mr. C. H. Wordingham, the engineer of the 
Manchester station, next rose at the invitation of 
the President. He said that the author had dealt 
very fully with the subject of his paper, and there 
was not much left to say. He would confirm the 
statement that no trouble had been experienced 
with the engines, dynamos, or mains during the 
six months that working had been carried on. 
They had found the five-wire system no harder to 
work than the three-wire system ; such troubles as 
they had experienced were chiefly due to the 
balancing of the current, but this had been over- 
come by the motor-generators in the manner 
described by the author in the paper. The bare 
conductors they had found convenient and cheap ; 
perhaps the best testimony that could be given to 
this fact was that it was intended to use bare copper 
in the further extension about to be made. 

Mr. Watkinson asked as to the consumption of 
coal and its cost at Manchester prices. He would 
suggest that it might be better to use express 
boilers, by which he meant those of the water-tube 
type; he would also suggest that it would be de- 
sirable to design the engines so that they might 
work at their maximum power without steam ex- 
pansion. The full load only lasted for a short 
time, and it was questionable, therefore, whether 
it would not be desirable to arrange for the most 
economical working at moderate loads, for at these 
the greater part of the work was done. 

Dr. Edward Hopkinson referred to the trans- 
formers, giving figures as to the working. He 
stated that the resistance on each side was such 
that there was only a loss of 24 volts. The motor- 
generators ran in ball bearings to reduce the fric- 
tion. The efficiency of each machine was 95 per 
cent., and the ball bearings no doubt contributed 
largely to this very satisfactory result. The large 
generating dynamo made by his firm had a commer- 
cial efficiency of 95 per cent. 

Mr. T. Hurry Riches said he had had something 
to do with ball bearings, although his experience 
had been more in the direction of roller bearings. 
He had found that so long as bearings of these 
forms were new, and the sizes of the balls or rollers 
remained uniform, excellent results were obtained ; 
but directly the diameter of any one ball or roller 
was reduced by wear, unsatisfactory results fol- 
lowed. The reason of this was that the part of 
largest diameter would take the burden of the 
work, and would then overrun the other parts, 
so causing much friction. In this the speaker was 
apparently referring more especially to roller bear- 
ings. He said that when the rollers got together 
they would jam one another ; in order to overcome 
this he inserted what he described as a ‘‘ free roller.” 
The manner in which this was done he illustrated 
by a sketch on the blackboard, from which it 
appeared that the free roller was one of smaller 
diameter, and running on a spindle, it being thus 
kept from contact with the race or journal, touch- 
ing only the two adjacent rollers which took the 
pressure of the work. 

Mr. Parker pointed out that the ball bearings in 
the present case were not in a good position to test 
the efficiency of that form of bearing, as very small 
work was put upon them. 

Mr. Joseph Adamson asked why ejector con- 
densers had been used at the Manchester electric 
light station, as they were not generally understood 
to be a type that was economical. Mr. Barr also re- 
ferred to the same subject, pointing out that water 
had to be raised for the purpose of this ejector con- 
denser, and, therefore, a surface condenser or a jet 
condenser would be more suitable. Mr. Bryan 
Donkin said it would have been of value if the 
author had stated the consumption of steam per 
indicated horse-power. That would be a more in- 
— figure to give than the consumption of 
coal, 

The President here called on the author to reply 
to the discussion, which he said had taken very 
much the form of an examination-in-chief. 

Dr. Hopkinson said that after the remarks of 
Alderman Higginbottom there was no need to say 
very much about economy, and he had not referred 
tothe subject at length in his paper, as had he done 
so it would have seemed very much like boasting. 
He had also not referred to the question of ball 
bearings, as he thought it would have given undue 

rominence to a single detail. He might state, 
owever, that he had put these ball bearings into 
a dynamo that had been running at his own house 
and which worked up to 1400 revolutions. He waa 
afraid he had not very much personal knowledge 
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of the working of this bearing. His private instal- 
lation was run by the stable-boy, and as that official’s 
attention had not been called to the ball bearing 
by any mishap or breakdown, he had not any 
very exact data to quote. The motor-generators 
referred to, which ran at 1400 revolutions, by their 
high speed accounted largely for the success of 
working. It was necessary to have a low resistance, 
otherwise the fall in potential would be consider- 
able, and for this low resistance high speed was 
necessary. He would point out that the motor- 
generators were not called upon for heavy trans- 
mission of power, their function being simply an 
equalisation of potential from one side of the 
system to the other. There were four of these 
motor-generators in use at the main station, and 
by them the difficulty due to inequality of load had 
been completely got over. There were also two 
installations, each with a pair of these motor- 
generators, arranged at convenient places in the 
district. In small installations he would not re- 
commend their adoption, as they were to some 
extent a complication, but in the installation which 
was the subject of his paper, the scale was large 
enough to render them profitable, as they enabled 
conductors of small sectional area to be used. 
Reference had been made to the water tank used, 
and he would say in passing that he thought so 
cheap a tank for the size had never before been made. 
The design was worthy the attention of members, 
as it demanded a minimum quantity of material for 
the work to be done. Mr. Head had suggested 
triple-expansion engines. He would not say whether 
that type would not have been more desirable had 
it been included in the original design ; but in the 
present state of the work he thought it would not 
be wise to make a change from the ordinary com- 
pound type. The engines now erected were doing 
very satisfactory work ; coal economy was only one 
item in the total expense, and he was sure that a 
minute economy in this respect might be dearly 
bought. The great thing in working a station of 
this kind was to get reduplication of parts, it being 
one of the chief factors towards simplicity. Mr. 
Maw had referred to the jockey pulleys, and in 
answer to his question the speaker would say that 
these pulleys in the Manchester installation were 
set up by screws. He had always insisted that the 
jockey pulley should be brought down on the belt 
very lightly, and when this precaution was observed, 
thelossin power wasexceedingly minute. The weight 
of the pulleys was chiefly borne by the belt, and 
not by the bearing of the pulley ; still ball bearings 
could be used, if it was thought necessary, but for his 
own part he considered the friction was so small that 
it was hardly worth while to introduce any different 
form of bearing. Undoubtedly there was friction 
due to the bending of the belt, and the extent 
would depend on the tension of the belt. When, 
however, the belt was being bent by the jockey 
pulley, the tension was small. On the whole, he 
thought that with jockey pulleys the advantage of 
reduced space occupied was gained, whilst there 
were no appreciable disadvantages to set against 
this. Mr. Maw had also asked if the links to form 
the belt were bent to the shape of the pulley. He 
would state that this was not done, the links being 
plain, but the cross-bars were divided so as to 
allow freedom in bending, and the belt would run 
almost as easily as one of ordinary construction. 
In reply to the question as to whether the belt 
had been taken out since working had com- 
menced, no doubt this had been done, but not to 
a greater extent than would be the case had an 
ordinary belt been used without a jockey pulley. 
Dr. Hopkinson went on to say that he knew there 
was @ prejudice against the use of jockey pulleys, 
but his experience had been entirely satisfactory 
with them. He had been asked what the coal con- 
sumption was. For six months last winter, no 
doubt it had been high, but it would improve. 
That it was heavy was due chiefly to the caution 
exercised by those running the station, who had 
feared a failure of the light through any un- 
seen cause. They had, therefore, kept additional 
boiler power in constant readiness. As the opera- 
tions of the station were extended, and as it grew 
in size, the proportionate loss due to a stand-by 
boiler would be less. Another matter that had 
made the coal bill heavy in the past had been the 
strike of the colliers. Taking all these circumstances 
into consideration, he thought that no useful end 
would be attained by making public the figures as to 
cést of coal. In adopting the ejector condenser, when 
Jaying out the station, they had been fully aware 








that it would not give a vacuum within, perhaps, 
lin. of that which would be obtained by the 
jet or the surface condenser, but the form had 
been accepted owing to its greater convenience in 
working. It gave practically an independent air 
pump, and the work generally was satisfactory. 
In this, as in other matters, he could only repeat 
that convenience in working was of more import- 
ance than minute questions of economy in coal. 
With regard to Mr. Bryan Donkin’s suggestion as 
to steam tests, none, up to the present, had been 
made, but later, no doubt, trials of this nature 
would be carried out, and he thought Mr. Wording- 
ham would be pleased to lay their results before 
the Institution, if such a course were thought 
desirable. 

Professor Kennedy, in moving a vote of thanks 
to the author, said that the Manchester electric 
lighting station was one of the most interesting in 
the country. All who had to do with such work, 
and the management of stations of this nature, 
were indebted to the author of the paper. He 
would call attention to the straightforward manner 
in which, during the first year, they had written 
off depreciation to revenue instead of to capital. 
That was a good preceden¢* He would call atten- 
tion to the excellent arrangement of steam pipes. 
All who had set out an electric lighting station of 
any size knew the difficulty there was of working in 
the maze of piping that was necessary. By the 
adoption of the double column referred to, this 
difficulty had been overcome. The pipes were put 
in such a position that they were at once con- 
venient and yet out of the way, the arrangement 
being excellent in its simplicity. Turning to an- 
other feature of the installation, the President said 
that he had a strong belief in the advantages of 
bare copper for conductor mains, if it were pos- 
sible to introduce it; and by the Manchester in- 
stallation it had been shown that it was possible, so 
that in this respect a great advance had been secured. 
In regard to leakage from the bare conductors, the 
author had pointed out that the insulation of the 
positive conductor is always good, while that of the 
negative conductor is always bad. The author 
had stated that electrolysis will deposit hydrogen 
on the negative conductor (arising on the moisture 
of the insulators), and, therefore, the exceptionally 
defective insulation is not calculated to injure the 
conductor. Dr. Hopkinson had further stated 
that the difference in insulation between the posi- 
tive and negative conductors arose from electric 
osmosis, which he explained as follows : Suppose 
two vessels, containing water, to communicate by 
a cotton wick, and two electrodes, differing much 
in potential, to dip into the two vessels, then it 
would be found that water passed over continuously 
from the vessel into which the positive electrode 
dipped to that in which the negative electrode 
dipped. It was next to be supposed that two elec- 
trodes, carried on porcelain insulators, which 
dipped into water, the water being maintained at 
earth potential, and the two electrodes to be 
one positive and the other negative; then, if 
the current leaking from each electrode into 
the water be measured, it would be found that 
the leak from the negative was manyfold the leak 
from the positive. Commenting on these points, 
Professor Kennedy said that he had been aware 
of the fact as to leakage from the negative side, but 
Dr. Hopkinson had now told them the reason of 
the phenomenon. In reference to a remark made 
by the President, Dr. John Hopkinson said that 
the Board of Trade required that the middle wire 
should be earthed. They would prefer not to do 
this, but, at the same time, they had not asked 
to be relieved from the necessity. 


Exectric WELDING. 


A paper by Mr. B. A. Dobson entitled ‘‘ Electric 
Welding” was next read. In this paper the author 
gave particulars of the experience gained in the 
works of his firm in welding parts of machinery 
produced at these works. This paper we print 
in full on another page. At the conclusion of the 
reading the author showed examples of the work 
done. Perhaps the most interesting of these were 
specimens of different metals and alloys which had 
been welded together by electricity ; amongst others 
welds of iron and German silver, lead and block 
tin, copper and brass, the latter being, perhaps, the 
most difficult. The author also showed examples 
of tube which had been pieced in this way, and 
explained that, although no mandril was used, the 
burr on the inside was small. Sections of welds 





had been etched by acid to show the curvature 
of the fibre owing to the pressure set up in 
welding, and also that due to swaging. It was 
curious, Mr. Dobson said, that the under part of 
the weld was always more affected by the acid than 
the upper part. He also showed an example of a 
round bar which had been bent cold on itself at 
the weld without showing any fracture. In another 
case a flat bar had been pieced and then twisted 
round at the part welded. On the whole, the 
author said, it had not been found that the welded 
place was either weaker or stronger than the other 
part, the only action discoverable being that already 
referred to, due to the greater etching of the under 
part of the weld as compared with the upper part. 
The author also produced two pieces of boiler-plate 
which had been welded together very satisfactorily. 
These specimens, he thought, were sufficient to 
illustrate the almost endless variety of work to 
which electric welding lent itself. It might also, 
he said, be used with advantage in repair work 
for ships ; for instance, in the case of part of the 
hull which might have been injured, and which 
would be inaccessible to ordinary processes of 
repair, electric welding might be used with advan- 
tage. Another type of work, illustrated by the 
specimen shown, was a small bar in the centre of 
which was an eye ; this had been made by heating 
the metal, then upsetting it and driving a drift 
through. 

On the President calling for members to speak, 
Mr. Saxon opened the discussion ; he said he was 
interested in smith’s work, and had followed the 
author’s paper with attention, and the conclusion 
he had come to was that the electrical system of 
welding was not likely to be used for smith’s work 
in a general engineer’s workshop. The author 
said that he had not applied the system to pieces 
of more than 2 in. in diameter, but in the general 
engineer’s smithy parts up to 3 in. or 4 in. in dia- 
meter were constantly required to be welded. The 
mechanical power required in order to produce 
electrically the heat required was also enormous. 
The author had said that 80 horse-power was 
necessary to join 2-in. bars, what, therefore, would 
be the power required for piecing shafts up to 5 in. 
or 6 in. ? He would corroborate what Mr. Dobson 
had said as to the advantages of swaging when weld- 
ing. It was known that persons connected with 
steel foundries had used electric welding to improve 
castings, or, at any rate, to improve their appear- 
ance. The author had shown that he could weld 
different materials together, and it might be thought 
by those purchasing steel castings that they might, 
at times, get a good deal of cast iron in place of 
steel. He had had experience of a hand-power 
welding machine, which was used for bars up to 5 in. 
in diameter, and he thought that if hydraulic power 
apparatus were fitted to this machine it might be 
exceedingly useful for smith’s work. So far as 
electrical welding was concerned, he thought that 
the author’s paper had shown it to be a luxury, 
rather than a necessity, in the general engineer’s 
smithy. 

Mr. Cockerill, who had been connected with the 
experiments referred to by the author, said that he 
was of opinion it had been shown to be possible to 
weld anything electrically, supposing the necessary 
power to be provided. The last speaker had said 
that the cost of welding 5-in. bars would be pro- 
hibitive, but this, Mr. Cochrane thought, was not 
the case. The author had stated that to weld a 
1-in. Bessemer steel shaft, 23 horse - power 
would be required, whilst a 2-in. wrought-iron bar 
had taken 59 horse-power only. It would appear, 
therefore, that to weld a shaft of 6-in. sectional 
area only 130 to 140 horse-power would be neces- 
sary. To weld the 1-in. steel shaft the current had 
to be on for 64 seconds, whilst in the case of the 
2-in. shaft the current had been on 243 seconds. 
Therefore the demand for power had not been 
great, taking the time factor into consideration, 
and the cost would not be thought to be excessive. 
With electric welding it appeared to be possible to 
do anything, and he did not look on it as a luxury. 
The reason for the acid attacking the under part of 
the weld more than the upper part, during the 
process of etching, wasa mystery to him. He had 
used a 10 per cent. solution of sulphuric acid. He 
thought that possibly the explanation of the fact 


might be traced to the positive piece being more 
acted on ; this, however, was only a theory, and he 
had not examined the subject sufficiently to speak 
with any authority. With regard to the accuracy 
of the measurements, all the instruments had been 
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carefully tested, and the results were supported by 
the horse-power measurements of the engine. 

Mr. Jenkin had had charge of the electrical weld- 
ing plant which had been put down by Mr. Webb at 
Crewe. The results attained, the speaker said, were 
not always successful ; and he thought it would be 
very inadvisable to put an electric welding plant 
down in a general engineer's establishment. The 
power required was certainly only necessary for a 
few seconds ; but it was very great. The author 
had said that when welding pieces of different dia- 
meter the centre of resistance could be brought to 
the point of contact by varying the projection of 
the different diameters, and thereby equalising the 
resistance in the projecting portions. Thus, in 
piecing 1-in. and iin, bars, the l-in, bar might 
have to project some 3 in. and the 1}-in. bar 2 in., 
in order to bring the centre of resistance to the point 
of contact. Referring to this passage, the speaker 
said that he thought Mr. Dobson must have re- 
versed the order of things, as he imagined the 
larger bars should project further than the 
smaller ones. In welding ordivary iron it was 
necessary to file the ends in order to get off the 
rough scale. That was their experience at Crewe 
in using electrical welding, where their main 
object in using the system had been to weld up 
boiler tubes, which had become worn, in order to 
put new ends on them. They had used butt joints, 
‘and had been quite unsuccessful in their efforts. 
The tubes were of steel, and, although they had a 
joint which would stand the hydraulic test, they 
could not avoid numberless fine pinholes through 
which the water would penetrate. In making 
tests for the power required for hydraulic welding, 
the great difficulty was to estimate the time 
occupied during the process. He would advise 
there should be put on the engine a continuous 
indicator which would give the total indicated 
horse-power exerted He thought that the success 
attained by Mr. Dobson, which amounted to but 
one failure in 500 welds, was altogether remark- 
able. 

Mr. Worthington, speaking as to the welding of 
large pieces, said it was unfortunate for the meet- 
ing that the experience of the author had been 
limited in the size of the welds made, the largest 
being 2 in. in diameter. The speaker had wit- 
nessed electric welding on a much more extensive 
scale, sections of 9 square inches being frequently 
dealt with ; this was in electrically welded crossings 
for electric street railways, the parts being joined in 
this manner so as to avoid the use of complicated fish- 
plates. He referred to operations that had taken 
place in the United States. The machines there 
used were of a triple nature, one being placed on 
the top of the work, whilst two others were ar- 
ranged one on eachside. The surfaces to be joined 
were carefully ground by emery wheels. The elec- 
trical machines were under the control of one 
operator, and the parts were pressed together by 
hydraulic means, controlled by another operator, 
whilst a third man was engaged in bringing 
up the tools, and on other work of that nature. 
The rails were 92 lb. to the yard, and the 
time occupied in welding was 6 minutes. In 
this work arrangements were made so that as 
soon as one part was finished another piece might 
be brought forward, and it was to this fact that the 
successful working of the system was to be chiefly 
attributed. The ea power necessary at the final 
operation, which lasted, perhaps, but for one second, 
made it necessary that the machine should not be 
idle ; and it was only byan orderly system of working 
that economy could be obtained. There was another 
description of electrical welding to which he would 
refer, and which had been successfully carried out. 
This was the arc welding. The operation con- 
sisted of a carbon forming one pole beng held by 
the operator, whose eyesight had to be protected 
by an opaque screen. This local -velding was really 
a melting of the metal, and was used for purposes 
where the material did not require much hammer- 
ing. Another application of electrical work which 
he had ieemal was the substitution of the elec- 
trical current for drilling and slotting. He had 
seen a recess in an iron casting formed by the 
electric current in this manner. 

Mr. Webb wished to corroborate the author in 
regard to the quality of the work done by this 
electrical asthon of welding metals. He had seen 
the operations carried out, and had been surprised 
at the splendid quality of the results, and the ease 
with which they had been attained. But to adopt 
this system successfully, it was necessary to have an 





immense quantity of repeat work. In the ordinary 
jobbing smith’s shop, where they had to change 
the nature of the operations every few minutes, 
it would be better to rely on the older methods. 

Mr. Jeremiah Head asked whether the processes 
described by the author should not rather be classed 
as electric fusion than electric welding. He under- 
stood by the term ‘‘welding” a joining of two 
pieces of metal whilst at a heat which rendered 
them plastic, and somewhat short of fusion. It 
was scarcely possible to conceive that wrought iron 
and cast iron could be joined together by welding 
as generally understood, but by the fusion of the 
surfaces such an end would be attained. The de- 
scription given of the method of operation rather 
supported the view he put forward. The smith 
knew that when he took his iron from the fire at a 
welding heat, oxide of iron was rapidly formed on 
the surface by the action of the atmosphere, and, 
in order to remove this unweldable scale, he 
sprinkled on the metal a flux so as to form a very 
fusible material, which would easily squeeze out 
under the blows of the hammer. The author had 
not referred to the use of any flux, but he had 
spoken of the dirt working to the outside of the 
weld ; but how welding could be carried on with- 
out a flux Mr. Head could not understand. In 
regard to the statement that had been made about 
cast iron being melted into steel castings by electri- 
city, he thought that operation, so far from being a 
wrong thing, was a very meritorious action to per- 
form, as by it a steel casting, that would be other- 
wise wasted, could be converted into a very useful 
article. He had seen an application of the electric 
current to welding which seemed to him likely to lead 
to wider results. He referred to the manufacture 
of steel barrels, the thin steel plates for which 
were joined together by welding with the electric 
current. When he stated that these barrels were 
used for holding petroleum, one of the most search- 
ing liquids existing, it would be easily understood 
that the work of joining the parts had to be very 
perfectly carried out. These barrels were now 
made as a commercial article by the Bowling Iron 
Company. 

Mr. Clarkson pointed out that the great advan- 
tage in electric welding was its absolute cleanli- 
ness, the work not being made dirty, as it would be 
in the smith’s fire. In regard to what Mr. Head 
had said, he had seen a metallic alloy welded, 
borax being used as a flux. 

Mr. James Platt, of Gloucester, would corrobo- 
rate what had been said as to the welding of larger 
parts than mentioned by the author. The Glou- 
cester Wagon Company had a Thomson-Houston 
plant in operation, and it was doing very successful 
work. It might be stated that the parts did not 
require any special preparation. This company 
had previously put in a plant for the arc welding, 
before referred to, but it was not found to answer 
the purpose required. This latter system had 
been in use upon large steel masses, not only for 
‘* faking” castings in the way referred to, but 
very legitimately for heating armour-plates having 
hardened faces, and thus softening them at the 
point where they required to be drilled. It had 
also been used for heating thin plates at the edges 
for flanging purposes, the heat being applied only 
at the point required. The necessity for placing 
the plates in the furnace was thus obviated. . 

Mr. Charles Cochrane said that, in regard to the 
question of increase in power required with the 
additional area to be welded, it was shown that a 
l-in. bar required 23 horse-power for 62 seconds, 
but it by no means followed that the increase in 
area to be operated upon led to a proportional in- 
crease in power required. It would be interesting 
if Mr. Worthington, who had referred to a section 
of 9 square inches being welded, would give the 
horse-power that was required for the operation. 

Mr. R. H. Tweddell pointed out that no infor- 
mation was given in the paper as to the power re- 
quired to bring the ends of the bars together in 
the process of welding. In the illustration on the 
wall a screw actuated by a handwheel was shown, 
but this was little more powerful than that used in 
an ordinary copying press. Mr. Tweddell pro- 
ceeded to give some interesting figures referring to 
operations in electric welding which had been carried 
on by Mr. Royce and quoted by him at Chicago. 
According to Mr. Royce, to weld a 2 in. diameter 
round bar required 75 horse-power during a period 
of 95 seconds. Multiplying the time in seconds 
into the power, a figure of 7125 was obtained. 


According to Mr. Dobson, to weld a 2 in. dia- 





meter round bar required 88 horse-power for the 
period of 250 seconds, and multiplying these two 
together gave a figure of 22,000. Comparing Mr. 
Royce’s figures with those of Mr. Dobson, it would 
be found that the difference was as is 1 to 3. These 
figures, it should be stated, had reference to the 
mean of several experiments. Again, it was found 
by Mr. Royce that in welding a 1 in. diameter round 
bar 25 horse-power was required for a period of 45 
seconds. Multiplying one by the other, the pro- 
product 1125 was obtained. According to Mr. 
Dobson’s paper, to weld 38 in. round bar 42 horse- 
power was required for 53 seconds, and that gave 
a corresponding figure of 2226. Comparing these 
last two results, it was found that the difference 
wasas 2tol1. These experiments referred to iron 
bars, but turning to steel, Mr. Tweddell said that 
Mr. Dobson, in welding a 1 in. diameter steel bar, 
applied 50 see nd for 61 seconds, giving 3050 
as a coeflicient, obtained in the same way as before. 
Comparing this with an iron bar of the same 
dimensions, it would be found that the steel had a 
higher figure than iron, the latter being 2226. The 
speaker did not know how to account for the differ- 
ence in results between the two materials. Sir 
Frederick Bramwell had stated at the Institution 
of Civil Engineers that to weld a 1{-in. bar re- 
quired 50.7 horse-power for 135 seconds. Multi- 
plying one into the other in the same way, a 
figure of 6844 was obtained. In electric welding it 
had been stated by Sir Frederick Bramwell that to 
piece bars 14 in. in diameter by 1 ft. 6 in. long, 80 
welds could be made in 1 hour 9 minutes ; that was 
at the rate of 2} welds per minute, whilst by hand 
44 welds could be made in the same time, 1} cwt. 
of coke being used for the purpose. It was inte- 
resting to compare these two results. On the one 
hand, for electric welding, they had a Marshall’s 
two-cylinder portable engine, with cylinders 9} in. 
in diameter by 14 in. stroke, running with 80 lb. 
of steam and at 115 revolutions per minute. This 
plant did not make quite twice as many welds in a 
given time as would be compassed by hand welding. 
Members could draw their own conclusions as to 
the comparative merits of the two systems. It 
seemed to him that the old process of welding was 
commercially far away the most advantageous for 
general work. The speaker wished to refer tosome 
improvements which had been made by means of 
electricity, on the process of caulking steel plates. 
In place of using the ordinary hand tool the electric 
point was run along the seam, and in this way very 
effective work was said to be done. These opera- 
tions had been carried out at Messrs. Spencer’s Steel 
Worksat Newburn. By the electric tool the opera- 
tion of caulking could also, he understood, be carried 
on under water ; the advantage of this was obvious. 
The author had exhibited a specimen of plates 
riveted and welded together, but Mr. Tweddell 
was of opinion, considering the high powers re- 
quired for producing the electric current, that 
hydraulic riveting would still hold its own, a state- 
ment which appeared to receive the approval of 
the meeting. 

Mr. Aspinall, of Horwich, said that the machines 
described by the author in his paper had been tried 
for three or four months in the locomotive shops of 
the Lancashire and Yorkshire Railway at Horwich. 
His experience had been very similar to that of 
Mr. Dobson in regard to the power required to 
supply the current, the author, as stated in his 
paper, having found it necessary to use 80 horse- 

wer in place of the 30 horse-power which he had 

en led to suppose to be sufficient. He (Mr. 
Aspinall) did not think that the electrical system 
of welding would be a desirable thing in a general 
engineering shop, and he had given up the system 
himself. For bright work, where it was desirable 
not to destroy the appearance, it would no doubt 
possess advantages, but such work was not sufii- 
ciently common in his shops to make it worth 
consideration. They had pieced locomotive boiler 
tubes, and had not found the difficulties which 
Mr. Jenkin had described. One great point to 
which attention might be drawn with regard 
to machines used by the author, was that they 
were only to be used for perfectly straight 
parts, and were practically useless for irregular 
work. He would suggest that it would be wise 
if the makers of the machines would take into con- 
sideration the possibility of adapting them for deal- 
ing with irregular pieces. Burton’s machine, 
which had been shown in this country, was admir- 
ably adapted for work of all kinds. He would 
mention a case which had been described to 
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him as illustrating a somewhat bold application 
of electric welding. In a certain works where 
they were ae rg on a single boiler for some 
operations, that boiler had given way, or, at 
any rate, it required repairing. This was on 
the Saturday, and it was desirable to continue 
work on the Monday morning. The defective 
part of a plate was cut out by electric means, 
a fresh piece was put in and welded up electrically, 
so that steam could be got up on the Monday 
morning. Reference had been made to the filling 
up of steel castings in places where there were 
cavities in the casting. He had heard of such 
things being done, though he had never used such 
means himself. He would ask, however, why the 
defective places could not be made good with steel 
of the same quality as that used in the casting, and 
if the whole were then fused together the piece 
would be as good as if originally cast as one homo- 
geneous whole. He was going to test this method, 
and if it were found satisfactory he would adopt 
the process. 

At this point Professor Kennedy adjourned the 
meeting until the next day, Wednesday,. the Ist 
inst., when the discussion on Mr. Dobson’s paper 
was continued by Professor Watkinson, who re- 
ferred to a question of cost which the author had 
very truly said was of importance to commercial 
engineers, but to which he, the author, had not 
alluded in detail. The speaker said that the cost 
of the plant described by Mr. Dobson was 7001. with- 
out the engine. This, the speaker was of opinion, 
could be reduced to 100I. ; he also stated that the 
cost of horse-power could be reduced 70 to 80 per 
cent. He stated that electric welding was in 
reality, as had been pointed out by Mr. Head on 
the previous day, electric fusion. It would be 
interesting to note that the late Dr. Joule was the 
first to read a paper describing the method of 
joining metals by electric fusion, whilst the 
present Lord Kelvin was the first to make 
the experiment. The speaker read extracts from 
Dr. Joule’s paper, in which were described the 
experiments made by Professor William Thomson, 
of Glasgow, now Lord Kelvin, who fused bunches 
of wires together. Joule was also the first to adopt 
the electric method of hardening steel. That was 
before 1865 ; it was, therefore, the speaker argued, 
open to any one to adopt the electric method of 
welding without consideration of patent royalty, so 
long as mechanical pressure was not used to bring 
the parts to be welded together. He also described 
welding in which the parts were placed vertically, 
being pressed together by their own weight, and 
the speaker suggested that, in order to avoid in- 
fringement of patent, the pieces to be welded should 
be weighted so as to get the necessary pressure. 
In these early experiments it had been shown that 
different metals or alloys could be pieced together. 
The speaker suggested that the dynamo should be 
used direct on one or two welding tables, and thus 
get over the difticulty of transformers. He showed 
on the black-board an arrangement of dynamo by 
which a large current at low pressure could be 
conveniently got, and he would suggest that, in 
order to equalise the work of the engine, a flywheel 
of tons weight and 6 ft. in diameter should be 
used. 

Dr. John Hopkinson spoke as to the increased 
resistance to the electric current that took place 
with the rise of temperature. In most metals 
there was uniformity in this respect, but it was not 
so with iron throughout the range. At the lower 
temperatures iron behaved much the same as 
copper or other pure metals, but as the temperature 
was raised to from 170 deg. to 900 deg. Cent. a 
change took place. This was about the tempera- 
ture at which iron ceased to be magnetic; and 
also, he would point out, although he did not wish 
to go into the subject of recalescence, it was the 
temperature at which recalescence took place. Dr. 
Hopkinson went on to give some interesting 
particulars with regard to the uniformity of the 
current. With large alternating currents and 
large conductors there was want of uniformity in 
the resistance between the centre and the outer 
part ; it might be compared to the old theory of 
the electric current passing on the exterior of the 
conductor. It had been said by a speaker that 
electric welding in the workshop of the general 
engineer was a luxury, but he would remind the 
meeting that, in engineering practice, the luxuries 
of to-day became the necessities of to-morrow. 

Mr. Thomas Parker said that the process of 
electric welding had suffered from the want of a 








father. It had not been introduced favourably in 
this country, the method offered at present being 
very cumbrous. Mr. Watkinson would store 
energy in a heavy flywheel, and he had suggested 
a reduction of 10 per cent. in power required, but 
Mr. Parker mat state that he could give a reduc- 
tion of 20 per cent. He did not, however, agree 
that it was advisable to use a largedynamo. As 
to whether the operations described were welding 
or fusing of metals, that would depend on the 
skill of the operator, and how much the ends were 
pressed together, and at what temperature. He 
was of opinion that the chemistry of the subject 
had not been sufficiently considered. The time 
element also was of importance, and would greatly 
influence the fact as to whether the weld were 
crystalline or as ordinary metal. He was sorry to 
hear that Mr. Aspinall at Horwich, and Mr. Webb 
at Crewe, had not succeeded in their efforts to in- 
troduce electric welding. In 1881 Sir W. Siemens 
had done as much in the matter of electric welding 
as was now shown. He had proved what the pro- 
cess was capable of in melting steel and platinum 
together. In conclusion the speaker thought that 
mechanical engineers had not grasped to the full 
extent the possibilities of the system. 

Mr. Charles Hopkinson asked the author whether 
in welding hard steel the temper was affected, and 
whether any precise experiments had been made as 
to the resistance of the gap. He would also ask 
whether there was any definite point below which 
the resistance of the gap must not fall to get a 
proper welding effect. 

Mr. Dobson, in replying to the discussion, said 
that he was delighted to see what a very interesting 
discussion had been called forth by his paper on 
electric welding. He thought that the effect would 
be to draw the attention of engineers to the benefit 
that might accrue in many instances if the system 
were adopted. Mr. Saxon had said that he had 
not operated on specimens more than 2} in. in dia- 
meter, but he would remind the meeting that the 
scope of his paper extended to what had been done 
at his works, and the machines referred to were 
only designed to work up to that size. There was 
no reason whatever why pieces of metal of 12 in. 
should not be welded as easily as those of 2 in., if 
— appliances were forthcoming. Mr. Jenkin 

ad spoken of the unfortunate results they had ob- 
tained at Crewe in trying electric welding. He could 
onlysuggest as a possible explanation of their want of 
success that the machine which had then just arrived 
from America was not sufficiently acclimatised ; 
or perhaps Mr. Jenkin had made the same mistake 
as they had fallen into at Bolton in not recognising 
the necessity of swaging as well as pressing the 
ends together. It might also be that they had not 
applied sufficient power, and he was rather con- 
firmed in this supposition from the fact that Mr. 
Jenkin had stated the shop tools suffered in their 
working when the electric power was required. 
Mr. Worthington had described the welding of 
steel tramway rails. This was a very excellent 
example in support of what the author had 
endeavoured to show in his paper, namely, the 
wide adaptability of electric welding in many diffi- 
cult positions. In regard to the remarks of Mr. 
Head as to the question of welding as against 
fusing, there was no doubt it was a species of 
fusion that took place; but there ought to bea 
welding action also. The original mistake into 
which they had been led was endeavouring to weld 
by simple pressure alone ; and he would repeat 
again that swaging was also necessary. The 

etroleum cans welded together, referred to by 

r. Head, afforded another operation of a most 
beautiful description illustrative of the wide range 
of adaptability of this process. He had been told 
that in carrying out the operation of joining to- 
gether the parts of these cans the man took the 
carbon in his hand, and by means of the arc con- 
nected the parts just as if he were painting them 
together. An illustration had been given in the 
author’s paper showing how hoops or rings were 
made by welding. It was difficult to understand 
how a junction could be made between two ends of 
a continuous piece of metal, as it would seem that 
the current could go from one pole to another 
through the strip or bar of which the hoop was 
made rather than attempt to pass the gap ; in fact, 
one would think the current would take the pas- 
sage of least resistance, in which there was no 
break of continuity of the metal. The reason that 
the current took the path which led it to cross the 
gap had been accounted for by the phenomenon of 


self-induction. It should be stated in explanation 
that the clips are put near the gap, as would be 
naturally expected. Mr. Dobson stated that if 
the ring to be formed was small, the heat would 
gradually ascend to the top. The horse-power re- 
quired for the operation of welding had been com- 
mented upon. There was no doubt, the speaker 
said, that the loss of power was great in welding 
smaller sections, but when the work was increased 
in magvitude, the proportionate loss from extra- 
neous causes became largely reduced. In welding 
by electricity the parts not operated upon were not 
damaged, and handling was much facilitated, as the 
heat was local. Mr. Tweddell seemed to think that 
hydraulic welding would compete with his riveting 
machine. Mr. Dobson, however, had no idea that 
such would be the case. The specimen he had 
shown of two plates joined together was produced 
merely as an example of what could be done, and 
he thought that those who wished to join plates 
together would still continue to use Mr. Tweddell’s 
very beautiful hydraulic riveting machinery. Mr. 
Tweddell had also referred to what he called the 
copying press handle, which in the drawing was 
shown as actuating the screw by which the pieces 
to be welded were pressed together. The arrange- 
ments shown was that which had originally been 
applied to the machine, but Mr. Tweddell was quite 
right in his belief that it would be insufficient, and 
they had had to fit a far more effective device. Mr. 
Aspinall had been more unfortunate in his ex- 
perience of electric welding than the speaker ; but 
it appeared that his objection had been as to the 
cost of the system. Mr. Dobson had admitted in 
his paper that the cost was higher than in welding 
by ordinary methods, and that might be an ob- 
jection generally; but to his firm it was no 
objection, for the pleasure of knowing that the 
work was done thoroughly, and in so pleasant a man- 
ner, far more than counterbalanced any additional 
cost that might beincurred. Mr. Charles Hopkinson 
had asked whether the temper of hardened steel was 
drawn by the operation of welding. Of course this 
was the case, but the material was not altered in 
character to any extent which prevented re-temper- 
ing. It was their practice to take the cutting tools 
from planing machines and weld them together in 
one continuous bar, after which they could be 
tempered as easily as before the operation. Mr. 
jodie had said that at Crewe the ends of the parts 
to be welded had to be carefully filed before the 
operation of welding was performed. That was 
entirely contrary to the speaker’s own practice, in 
which the parts were used just as sheared from the 
bar, no fitting together being required. The practice 
was to put on the current gradually, and as the 
metal was heated it swelled over, and an equal tem- 
perature was obtained throughout the bar. Except 
at the commencement of the operation, there was 
no minimum point of resistance. In conclusion, 
Mr. Dobson wished to thank the meeting for the 
interest shown and the patience with which his 
remarks had been listened to; it was always a 
satisfaction to know that labour had not been 
thrown away, and the discussion to which he had 
listened led him to conclude that this was the case 
in the present instance. 

Professor Kennedy, in moving a vote of thanks 
to the author for his valuable paper, said that in 
the year 1889-90 he had spent some weeks in the 
United States, investigating the process described 
by the author. He could say a good deal on the 
subject, but he would refrain from doing so, as the 
time was short. He would, however, send a 
written communication to the secretary to be added 
to the discussion in the Transactions. Mr. Dobson 
was one of those manufacturers who, not profess- 
ing to know much of electricity, had done a very 
great deal to advance the application of electrical 
science to the industrial arts. 





NOTES. 
Street RartRoaps IN SYDNEY. 

Tue Railway Commissioners of New South 
Wales are taking steps to improve the expensive, 
dangerous, and ansightly street railways of Sydne 
that by courtesy are designated trams, and wit 
this object in view, the electrical engineer of the 
Railway Department has constructed, at the rail- 
way workshops at Randwick, the first of the electric 
motors with which it is intended to replace the 
present method of steam traction. The car in 
question is a self-contained motor car of the same 





pattern as the standard passenger cars now in 
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use, saving that the ends are rounded to allow 
room for a driver. The motive power is pro- 
vided by seven boxes of accumulators of the 
Planté type, as recently modified by Epstein. 
These are encased in the body of the car, and 
are capable of supplying 20 horse-power for five 
hours actual running, or a larger power for a 
proportionately less time. The electric motors— 
one on each bogie—are nominally 25 horse-power 
each, and are of the latest type in use on the large 
electric cars in the United States. Electric 
lamps, each with an independent switch, are fitted 
in the smoking and non-smoking compartments, 
and electric head lamps are also used. A power 
brake, worked by electricity, has been especially de- 
signed for use with this car ; it distributes the brake 
pressure over the eight wheels equally, and the 
power can be easily regulated. The general con- 
trolling and reversing levers are to the left hand of 
the driver’s stand, and the electric brake handle to 
the right ; there is alsoa hand brake. The car is 
reversible, and an ordinary car may be coupled on 
asatrailer. In addition to the other advantages 
sought for, it is hoped, by the introduction of cars 
of this type, to reduce considerably the wear and 
tear of the permanent way, owing to the lessening of 
the weight per wheel. The present steam motors 
weigh about 20 tons, and are carried on four 
wheels, with a base of about 5 ft., giving a weight 
of over 4} tons on each wheel. The electric motors 
will be carried on two four-wheeled bogies, and the 
weight per wheel will be about 2}tons. Very high 
speeds can be attained with this car. Indeed, 
on the trial trip it was stated to have attained a speed 
of nearly 30 miles per hour on parts of the road. 
It will be interesting to watch this experiment in 
the accumulator method of applying power to 
electric cars. Hitherto it cannot be said to have 
given satisfaction in any extended or continuous 
installation. In the United States the overhead 
wire is almost entirely in vogue; and in places 
where tram companies are not permitted to erect 
overhead wires, cable trams have been constructed. 
It is stated that some highly important tramway 
proprietors in the States are contemplating the 
expediency of adopting the Siemens system of 
underground conduit, which is in use in Buda- 
Pesth, in preference to the accumulator system, 
as the cost of construction is less than that of a 
cable road. Gas traction for trams is also receiving 
most favourable consideration on the continent 
of Europe and in this country ; and the tramway 
proprietors of the United States are also highly 
interested in the rapid developments which have 
lately been made in this method of applying power. 


Tue Navies or CHINA AND JAPAN. 

It seems probable that China and Japan will re- 
pay the western Powers for the knowledge of war 
material that they have received from them, by 
demonstrating its advantages and defects in naval 
conflict. Unfortunately they do not possess the kind 
of ships about which we mostdesire to learn. The 
Chinese fleet includes six armoured ships and 24 
unarmoured vessels, in addition to 24 small gun- 
boats and six floating batteries. The following is a 
list of the ironclads as given in Lord Brassey’s 
Naval Annual: 














| 

| Armour. | 

] 

Name. a ea | | Date.| Speed 

| Belt Turret or 

| * Barbette. 

initn th iiintiakis | tetsilleie 

tons in. in, knots 
Chen-Yuen ..| 7439 6200 14 co. 3200. | 1882 | 14.5 
King ,, | 2850 8600 9} 8co. | 1887 | 16.5 
| | 2850 2400 8 5 {1890 | 10.5 
Lai - | 2850 3600 9} 8co. | 1887 16.5 
Ting ,, 7480 = §©6200 14 co. 12co. 1881 145 
Tien-Sing 200 340 iF} 3 1875 10 


The last is, of course, of no account at all. Of 
the remainder, only two, the Chen-Yuen and the 
Ting-Yuen, are of fair size, the oth ers being small, 
and one of them, the Ping-Yuen, quite slow. 
They are mostly well armed ; the Chen-Yuen and 
Ting-Yuen have 12-in. Krupp guns, the King- 
Yuen has 8-in., and the Ping-Yuen 10-in, guns, 
besides smaller ones. Among the unarmoured 
ships the Chih-Yuen and the Ching-Yuen are 
the most formidable, being of 2300 tons dis- 
placement, 5500 horse-power, and 18 knots speed. 
They have 10-in, steel barbettes, and three 8-in. 
12-ton guns each, besides quick-firing and machine 
zuns. It was reported that a vessel called the 
sao-Kian was sunk. This was, probably, the 
Tshao-Yong, a vessel of 1350 tons displacement, 
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2677 horse-power, and 16.8 knot speed. She was 

launched in 1881, and armed with two 10-in Arm- 

strong guns, four 4,7-in. quick-fircrs, and seven 

machine guns. The armoured ships of Japan are 

not formidable as ironclads. They are as follows : 
| 


{aa | f 
| | 
| 





| " Armour. 
orse- | | 
Name. | — | Power. ee Date. | Speed. 
Belt. Battery. | 
— a_i | ae 
| tons | | fn. in. | knots 
Fu-Soo .. - | 8718 3500 | 7 9 | 1877. 182 
Hi-Yei .. | 2200 , 2490 | 4 -- | 1878 13.0 
Kon-Go .. 2200 | 2450 | 4 me | 1877 13.7 
Rio-Jo .. | 1459 975 4 4 | 1864 9.0 
Tschiyoda 2450 5600 4} ar 1889 19.0 
| 


| 


The last of these would be better described as a 
protected cruiser than an ironclad, and ought to 
give a good account of itself. The others are 
small, weak, and slow. There are 32 unarmoured 
ships, of which the Akitsuschima, the Hasi- 
date, the Itsukushima, the Metsuchima, and 
the Yoshino are the most formidable. The 
latter is one of the most rapid cruisers afloat, 
having 15,000 horse-power and 23-knot speed. Ill 
these vessels have been launched since 1891, and 
if they come into conflict we shall be able to judge 
of the relative merits of armour and no armour. 
The Japanese cruisers are more numerous and 
larger than the Chinese, and many of them are 


model craft in the eyes of those who believe that 





armoured protection is not worth what it costs. 
We give particulars of a few of them : 








. Horse- 
Name. Tons. Power. Date. Speed. 
knots 
Akitsuschima .. 3150 8,400 1892 19 
Hasidate a 4277 5,400 1891 17.5 
Itsukusima 4277 | = 5,460 1889, 17.5 
Metsuchima 4277 | 5,400 1890 17.6 
Naniwa .. 3650 7,235 1885 18.72 
Takachiho | 8650 | 75,C00 | 1885 18.72 
Yaeyama | 1600 5.400 | 1889 20.0 
Yosbino.. : 4150 15,000 1892 23 
| 








Tue Purcuase oF TRAMWAYS.—The House of Lords 
have, on appeal, decided that when a local authority 
wishes to acquire the property of a tramways company, 
the Act is to be interpreted in the sense that no account 
is to be taken of the value of the property as a going 
concern, but that the purchase price is to be fix 
at the mere cost of — down such a line. _ This 
view was upheld by three out of four of the Lords 
of Appeal, and is that taken mf the London County 
Council and by the Edinburgh Corporation. The 
former company wished to acquire the lines of the 
London Strest Tramways Company, and Sir Frederick 
Bramwell was called in as arbitrator to fix the price. 
He interpreted the Act in the same way as the moons | 
Council, and against his decision the company appealed, 
The appeal was allowed by the Divisional Court of the 
eons 8 Bench Division, but on carrying the case to the 

— of Lords, the County Council has proved trium- 
phant. 
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MACHINE VICE DOGS. 


CONSTRUCTED BY MR. CHARLES 


W705 


i 





Tur accompanying illustrations show a form of vice 
invented by Mr. Charles Taylor, Bartholomew-street, 
Birmingham, as well as two forms of application. The 
sectional view of the jaw-plates (Fig. 1) clearly shows 
the construction, and the distinct principle of design. 
The jaws of the vice have each an angular liner C held 
in its place by a bolt which does not screw up against 
the solid metal, but against a spring E placed under its 
head. The bolt-hole itself is enlarged so as to permit of 
a certain amount of side play of the bolt. When the 
job is placed between the jaws, and these are screwed 
up, the effect of the angular form of the liners is to 
make them move downwards to a slight extent, and 
in so doing they draw down the work held between 
them and insure the truth of the finished surface, 
owing to the firmer grip which is thus obtained. 
When the work is released, the jaws are raised again 
by simple springs placed in the recesses D below them. 
Fig. 2 shows the vice dogs described holding an oval 
die in a planing machine. The dogs are adapted for 
fixing direct on to the planing machine table ; but to 
make them more adaptable for deeper work, and to 
enable the dogs themselves to be moved to any con- 
venient angle across the table, they may be bolted, as 
shown, upon cast-iron blocks. The illustration further 
shows how the jaws adapt themselves to jobs of 
irregular shape. Fig. 3 shows a tilting table, with 
adjustable angle-plate on which is mounted the vice. 
The table can be tilted to any angle between a vertical 
and horizontal position, and is then firmly locked by 
a clamping pin at each end, acting upon a pivot of 
large diameter, the ends of which may be marked 
with degrees, if required. Positive stops are provided 
for horizontal and vertical positions. This tool may 
be used to bolt any ordinary jig or holder upon. The 
tool is made in several sizes. To suit a vice 3in. wide 
on jaws, it is 15 in. by 64 in.; fora 4-in. jaw, 182 in. 
by 7} in.; for a 5-in. jaw, 224 in. by 9} in.; and for a 
6-in. jaw, 274 in. by 114 in. Of course, larger sizes 
may be made, 





INDUSTRIAL NOTES. 

Peruaps the most significant Congress of an inter- 
national character ever gathered, held its sittings in 
Manchester during the past week. It wasa congress of 
textile workers, though it would be saying too much 
to say of all textile workers. Textile manufactures 
form a very considerable part of our export trade, and 
for nearly a century we have held almost undisputed 
command of the markets of the world, at least in all 
that pertains to cotton manufactures. Now it is found 
that the cotton trade, if not slipping from our hands, 
is being developed in other countries to an extent which 
causes great anxiety, and its further progress there 
might entail vast misery upon a very considerable 
proportion of our population, The miners have, for 
several years now, been busy organising the workers 
in the same industries, with a view of bringing them 
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into line with the English miners. The work has been 
slow, and up to the present time not very profitable to 
the British miners, but they persevere. Yet in mining 
there is scarcely any competition to speak of ; but the 
English miner can foresee that there may be, and 
hence his action, though it would be unfair to the 
English miners to say that possible, or even probable 
pr ey was the only, or, indeed, the main cause 
of their international alliances. They recognise the 
fact that low wages and long hours, in their particular 
industry, in any mineral producing country, will in- 
fluence and affect the conditions of labour in all other 
countries, even though competition is but a small 
factor in the case. As regards the textile workers, 
competition is present; it is growing keener and 
keener, and is extending on the Continent, in America, 
and more particularly in India, China, and Japan. The 
question resolves itself into one of cost of production 
mainly, but quantity and quality are factors in the 
competitive race also, though even these are but other 
forms of cost. With poor countries like India, China, 
and Japan, price is almost everything, and with the 
present low value of their silver currency they are 
driven more and more to cheapness. Hence the danger 
not only to Lancashire, but to the nations of Europe, 
where the manufacture of cotton fabrics is carried on 
to any extent. 

Lancashire has been, and still is, suffering from the 
fallin exchange. It is suffering by reason of the cheaper 
production of cotton goods in India, and by the exports 
therefrom into China and Japan. It is suffering also 
by reason of the fact that the two latter countries are 
producing the goods for their own markets on a scale 
which indicates a continuous growth of cotton manu- 
facturing enterprise. Another reason why this Inter- 
national Congress has been organised is, because the 
Lancashire operatives have adopted the policy of 
eight hours, and they can see that with such a restric- 
tion on the hours of labour, competition will and must 
become more acute, and possibly its adoption, if it could 
be enforced, would spell ruin to the cotton trades of 
Lancashire. If, however, an international arrange- 
ment could be effected, either by international law, or 
by international agreement between the operatives of 
tho several producing and competing countries, the 
anticipated evils might be averted. The difference in 
methods was sure to crop up in such a Congress. The 
English delegates deemed that the Continental 
workers thought too much of political action, and too 
little of labour organisation ; on the other hand, the 
foreign delegates thought that English workmen relied 
too much on their unions, and gave less thought to 
political action than they should do, and as the times 
demanded. Possibly there was an element of truth 
in both statements. But the English unions can point 
to real progress as regards the condition of the workers, 
whereas, on the Continent, and even in America, the 
progress is at best but comparative. Great changes 
cannot be rushed without great danger ; in modes of 
manufacture, and in conditions of labour, slow and 
certain progress is the best and surest. The Congress, 
of course, adopted the eight hours, or the 48 hours 
per week system ; but it had apparently to fix that 
maximum for all workers, children as well as adults. 
Surely this is hardly just. We have ever gone on the 
lines of fewer hours for children under a certain age. 
Will not a fixed day of eight hours for old and young 
rather tend to increase child labour, that is to say, 
of workers under 16 or 18 years of age, according to 
the limit of age fixed by the particular country? If 
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such be the tendency, as it usually is, then the con- 
dition of the workers will hardly be improved to the 
extent desired. The resolution affirmed an eight-hours 
day for all workers, of all ages and both sexes, and such 
proposal to be embodied in legislative enactment by all 
countries, and by all local representative bodies having 
the power of enactment. 

The other burning question discussed at the Congress 

was how to raise the wages of the workers, and to 
maintain the rates of wages when so raised. This 
brought to the fore the question of organisation. It 
was admitted on all hands that the organisation of 
workers on the Continent was deplorable; as one 
speaker put it, they agreed in principle with some 
form of association, but paid nothing a week to sup- 
= it. Even the English leaders had to admit that 
arge numbers were still outside the unions, especially 
in the woollen and worsted trades; but they were 
20,000 strong now, as compared with 3000 only a few 
yearsago. in principle the delegates all agreed that 
a strong union—in numbers and in funds—was neces- 
sary to secure good wages, and to maintain the rates 
when once secured. In some parts of the Continent, 
it was pointed out, the men had great difficulties to 
encounter in the way of organisation. Legislative 
enactment and police law were opposed to associative 
effort, and hence, whenever action was taken, it was 
mostly political. But it is, nevertheless, true that 
whenever the laws have been relaxed in favour of iadus- 
trial organisation, the opportunities have been used 
for political purposes. In one respect particularly the 
Congress made a decided step in advance. The Con- 
gress appointed a committee, one of the functions of 
which will be to collect and distribute accurate in- 
formation as to rates of wages, hours of labour, condi- 
tions of employment, and the like, and probably also 
as regards the laws in force affecting labour, The 
committee have also been charged with the duty of 
framing a constitution for an international federation 
of textile workers, to be presented to a congress to be 
held in Ghent next year. There was one very remark- 
able thing about the proceedings as compared with 
other similar congresses, namely, the quiet business- 
like way in which the work was taken and carried 
through. Whenever it was seen that there were strong 
opinions, the matter was quietly shelved. Of course, 
there was the usual applause when a declaration was 
made by any delegate that the means of production 
should é captured by the workers for the workers. 
But as the means of production consist of, or at least 
depend upon, capital, the first thing to be done is to 
capture that, which can only be done by acquiring it. 
To talk of it, or about it, in any other way, or even to 
hint at it, is sheer folly and waste of time. Capital 
cannot be captured in any other way than by acquir- 
ing it, except by plunder, and that is too ugly a word 
to use, for most of the advanced social reformers. 

The triennial conference of Associated Steel Smelters 
was held in Manchester during the last three days of 
the past week. The association was founded in 1886, 
being independent of the National Association of Iron 
and Steel Weshens, which has been in existence nearly 
30 years. The newer association has 44 branches, 
with 2400 members, stated to be three-fourths of the 
total number employedinthetrade. At the date of the 
former conference three years ago, the total member- 
ship was 2900, showing a loss of 500 in the interval. 
Some of this is said to be due to the fact that while 
the production of ingots has increased, the total 
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number of furnaces has decreased, and fewer hands 
are now employed than formerly. There was one 
point hinted at, rather than bluntly stated, by the 
ane of the association, and that was the very 

igh remuneration which some of the members re- 
ceived, while others of them were much underpaid. 
He stated that if ever a crisis came, when they would 
have to appeal to the public for support in the event 
of a strike, sympathy would not be given to them if 
the public knew what large amounts some of them re- 
ceived, and the employers would not be slow to make 
the fact known. He advocated a living wage all 
round. The conference resolved to prepare a scheme 
for working on the eight-hours system, especially in 
certain branches of the trade. The conference con- 
demned the action of the House of Lords as regards 
the Employers’ Liability Bill, and called upon 
the Government to reintroduce it without delay. A 
committee was appointed to frame a scheme for amal- 
gamating with the millmen, so as to extend and 
strengthen the association. The conference refused to 
allow the secretary to stand as a candidate for Parlia- 
ment, on the grounds that he had already sufficient to 
do with the association’s work, and because the funds 
would not permit of paying an assistant to perform 
the duties. It was mentioned by the president that 
the asseciation generally worked harmoniously with 
the employers, for the reason that they were guided 
by the necessities of the situation, and were ready to 
recognise the difficulties of the market in all matters of 
wages. The operations of the association cover Scot- 
land as well as England. 





In the oa district trade seems to main- 
tain a steady tone. There are numerous inquiries both 
on home and foreign account, the former having im- 
proved recently. Some good orders have been re- 
cently placed, especially for galvanised iron, hoops, 
and rods. Negotiations have been going on for the 
renewal of expiring contracts, for which makers are 
asking better terms. In point of fact, prices have a 
hardening tendency all round; even though merchants, 
as a rule, are only buying for present requirements, 
and decline to speculate much for future deliveries. 
Quotations remain nominally the same, but these 
scarcely represent the rates at which large contracts 
are being negotiated. Common sheets are being 
largely ordered for galvanising purposes, and boiler 
and tank plates are in tolerable demand. On the 
whole, the district compares favourably with other 
districts, and there is peace in the labour world: 





In the Birmingham district things have improved 
somewhat, and there is a better tone prevailing than 
of late. Both smelters and manufacturers are better 
off than they were by recent orders, and some fairly 
good foreign orders have come to hand, particularly 
from Russia, Australia, and South Africa. Wagon 
builders are also better employed than they were. 
The engineering industries and the local special trades 
have also improved, though in some cases very slightly. 
On the whole, the outlook is better than it was, and 
the general absence of labour disputes helps to give a 
hopeful confidence as to the remaining portion of the 
year, unless some unforeseen accident occurs. 





The reported settlement of the ironmoulders’ strike 
on the north-east coast was premature, unfortunately. 
In reality the dispute stilldrags on. It seems that the 
hitch occurred over this clause in the proposed settle- 
ment by theemployers: ‘‘ It must be distinctly under- 
stood that the present claim for an advance in wages 
is abandoned by the men entirely.” The men refused 
to agree to such terms. In reality there was no 
necessity for any such terms, as the future could be 
left to look after itself, and any abandonment in the 
terms proposed could not be binding, except in so far 
as circumstances rendered it necessary so to be held 
binding. 

There can be no doubt but that the strike of iron- 
moulders, pattern-makers, and others on the north- 
east coast, the unsettled state of the coal trade, and 
general depression, have affected, and are still affect- 
ing, the iron and steel trades. It is not surprising, 
therefore, to hear that, owing to lack of orders, and for 
other reasons, two large iron werks at Middlesbrough 
have had to be closed, throwing some 1200 men idle. 
In the Darlington district also a notice has been posted 
at the Darlington Steel Works, stating that the works 
will be closed, by which some 1000 men will be thrown 
idle. Even the lessened production in Scotland, and 
the increased use of steel in various industries, have 
not been able to avert this stoppage of important 
works. On the Tyne, the Tees, and the Wear works 
are idle, or have been wholly or partially idle, owing 
to prolonged disputes, so that the demand for raw 
material has been stopped, or considerably reduced. 





The strained relations in the Dockers’ Union be- 
tween a large number of the members and their 
ofticials was made manifest at a large meeting in 
Bethnal Green a few nights since, when Mr. Sen 
Tillett was addressing the meeting. The disturbance 





was so great that the mass of those present rose in a 
body and made for the platform, amid cries of 
‘* Resign.” The chairman and speakers had to beat a 
hasty retreat. 





The chances of the Mines Kight-Hours Bill seem to 
dwindle and fade as we enter the month of August. 
The nearer we get to the Committee stage of the Bill, 
the more determined grows the opposition. Those 
who will vote for a principle, as embodied in an 
abstract resolution, or as affirmed by the second read- 
ing of a Bill, hesitate to commit themselves to the 
details of the measure when those details have to be 
formulated in Committee. In any case, it is thought 
that the Bill will not pass into law this session. 





Although the labour war in America may be said to 
be over, some strikes are still in progress. The labour 
leaders have issued a manifesto declaring that the 
Railway Union has withdrawn from the strike, } ut 
urging the public to boycott the Pullman cars. Messrs. 
Debs, Howard, Keliher, Rogers, and others have been 
released on bail, the amount being reduced to 7000 dols. 
in each case. The President has nominated and ap- 
pointed two commissioners to act with Mr. Wright, 
the Labour Commissioner, to investigate the circum- 
stances of the great strike at Chicago. A new Labour 
Union has been constituted to co-operate with the 
Railway Union; it is said to be in contemplation to 
substitute the new organisation for the Knights of 
Labour, who for years have ruled labour in the 
States. The white unionist miners attacked the negro 
non-unionists at Linton, Indiana, because the latter 
refused to cease work at the bidding of the former ; 
severe fighting took place, and many were wounded, 
but only one was shot dead on the spot. At the Trall 
Mines, Birmingham, Alabama, rioting took place on 
the attempt of the deputy officers to capture some of 
the miners ; two of the officers were killed and others 
were wounded, when the men took to flight and hid 
themselves in the mountains. The military have gone 
in pursuit of them. It is said that the miners, iron- 
workers, railwaymen, and other workers intend to 
organise themselves for the next presidential and other 
elections, and endeavour to return such candidates as 
will side with labour, as against the great commercial 
and manufacturing ‘“‘rings” in the Taited States of 
America. 





The chance of the Conciliation and Arbitration 
Bill passing this session grows less and less. But 
Lord Onslow’s Bill in the House of Lords will probably 
come down to the Commons for consideration. It will 
then be a question for the Government to determine 
whether they can and ought to — it or reject it. 
The names of Mr. Charles Fenwick and of Mr. George 
Howell are on the back of a similar Bill in the Com- 
mons, which Bill the Government object to until their 
own Bill is read a second time. ‘Thus, on a mere 
question of precedence, the two Bills are blocked night 
after night in the Commons. 


The audit in the South Wales coal districts, as 
regards the selling price, has resulted in a reduction 
of 3} per cent. in wages, to date from August 1. The 
men had been hoping, almost against hope, that the 
unsettled state of trade in the English coalfields, the 
effects of the Scotch miners’ strike, and the rather pro- 
longed dispute at the Plymouth Collieries in the 
Merthyr district, would have had the effect of keep- 
ing up prices, so that no reduction would have been 
made under the scale at this ascertainment. But 
prices have fallen nevertheless, and the men have again 
to put up witha reduction. There will, however, be 
less vexation on this occasion, as the federation men 
suffer a drop of 10 per cent. 

At the first meeting of the newly constituted Con- 
ciliation Board for the Northumberland coal trade, 
held at Newcastle last week, it was shown that 
there had been a considerable fall in the selling price 
of coal for the quarter covered by the accounts, as 
compared with the previous quarter, the average sell- 
ing price being only 6s. 4.72d. per ton. The coalowners’ 
representatives, thereupon, claimed a reduction in 
wages of 5 per cent. After considerable discussion, it 
was resolved that the wages rates be reduced by 5 per 
cent., in accordance with the ascertained prices for 
the quarter. It so happens that this reduction takes 
place just at the time when the Durham and North- 
umberland coal trade is at its best; there is a large 
export trade, and this is the season. 

The Scotch strike continued all last week with- 
out any real signs of settlement being arrived at. 
But before the close of the week the trade union 
leaders intimated their willingness to allow the men 
to confer with the coalowners, without the presence of 
their leaders, if the men thought fit todoso. At the 
same time the union officials protested against the 
clause in the resolution of the employers relating to 
the coalowners settling with the men in their respective 
districts. Such an arrangement, the leaders say, will 
only result in a partial settlement, with possibly dif- 
ferential rates of wages. The offer of the leaders to 





allow the men so to confer is, doubtless, due to the fact 
that the men and their families have been and are in 
great distress. The Fife and Clackmannan men were 
paid 12s. each on Saturday last, but the non-union men 
got nothing except outside help. In the other districts 
all the men received 4s. 2d. each, union and non-union 
men alike. The coalowners think that the strike wiil 
collapse, but the men rather think the contrary. 





THE VENTILATION OF STEAMSHIPS. 


The Ventilation of Steamships, with special reference to the 
Removal of Explosive and Foul Gases from Bulk Oil 
Steamers.* 

By Mr. SrepHen Harpinc Terry (Associate) and 

Mr. Forrescug FLANNERY (Member). 


To those who are unaccustomed to pass much time on 
board ship, the need for ventilation and the difficulties 
attendant on endeavours to attain the complete removal 
of foul air, may not be obvious, and it may be thought that 
the ventilation of vessels, exposed to all the winds that 
blow, should be at least as easy a problem as that of 
ventilating buildings. That there is, however, great need 
for mechanically aided ventilation will not be denied 
by those who have been much at sea in bad weather. 

From the experience of the authors, based on familiarity 
with the structural arrangements of numerous hospitals 
and infirmaries, they are inclined to believe that nowhere 
can more foul air be found than that contained in crowded 
steamers in bad weather. True, there may not be present 
germs of infectious diseases, as in hospitals, &c., because 
persons suffering from such disease may not be amongst 
the passengers ; but in the chemical constitution of the 
air, the deticiency of oxygen, and the presence of carbonic 
acid gas in undue quantities, together with objectionable 
emanations wherever animal life is crowded together in 
confined spaces, no properly regulated building on shore 
can produce air so foul as that found on board ship in 
vessels not provided with artificial ventilation. 

There is a trade of vast importance which is now largely 
dependent on mechanically aided ventilation. Coal-mining 
could not be conducted on its present scale without the 
adoption of an efficient system by which the entire 
atmospheric and gaseous contents of the mine may be 
frequently changed. Yet it is only within the past 30 
years that much progress has been made in this direction. 
In the case of collieries, numerous causes operate to 
render the problem of providing pure air throughout the 
working (and especially at the working faces) one of great 
difficulty, and for a long period the crude system of having 
a furnace at the bottom of the upcast shaft was the only 
means available for obtaining artificial ventilation. The 
many dangers and inconveniences attending its use have, 
however, largely led to its abandonment in favour of 
mechanically aided draught. The difficulties encountered 
in connection with colliery ventilation are perhaps sufti- 
cient excuse for the tardy adoption of the best methods, 

On board ship, where men of considerable intelligence 
are to be found, and in vessels in whose design and con- 
struction some of the keenest and brightest intellects of 
the age have been engaged, it is surprising that the pro- 
gress has been slow in the provision of means of obtaining 
pure air to breathe without draughts; and in the case of 
vessels carrying perishable or dangerous cargoes, how slow 
has been the adoption of reliable methods for producing 
change of air throughout the mass of a cargo ; and in the 
case of tank oil steamers the early history of this system 
of transport sufficiently illustrates the want of appliances 
for the removal of explosive vapour, when, as in the 
petroleum trade, vapour of high specific gravity is pro- 
duced, which is not sufficiently obliging to overcome the 
laws of gravitation by rising and passing out of openings 
in the deck provided for the purpose. t 

Returning for a moment to colliery ventilation and its 
lessons, the gases to be removed are of two classes, the 
one lighter than air, the other heavier. Of the first is 
carburetted hydrogen, CH,, with a specitic gravity of .562, 
or about half the weight of air. Of the latter class is 
carbonic acid gas, CO., with a specific gravity of 1.524, 
consequently 14 times as heavy as air; the former ex- 
plosive when mixed with air in any proportion between 
.076 (#5) and .2 (3), the other fatal to life by asphyxiation 
if the proportion attains .08, 

The behaviour of these gases, under the influence of 
their varied specific gravity, produces a condition of things 
which tests to the utmost the efficiency or otherwise of 
colliery ventilation. Other gases are found in coal mines ; 
but, as their specific gravity lies between these extremes, 
and consequently they are more easily removed by any 
given system of ventilation than the gases referred to, 
they need not here be enumerated. 

The very basis of the system of ventilation of collieries 
(by which the air of mines is rendered comparatively free 
from explosive or asphyxiating gases) is the adoption of 
two distinct openings connecting the workings of the pit 
with the surface. One of these is the downcast shaft, 
and through it the entire air supply to the pit passes ; the 
other is the upcast shaft, and through it passes the entire 
gaseous contents of the pit, consisting of the air which has 
— down the downcast shaft, plus the gases of all 

inds which issue from the workings. These shafts, up- 
cast and downcast, are perfectly distinct and separate 
from each other, and are so connected (or perhaps discon- 
nected would better express the arrangement) that, 
although in some cases near together, streams of air can 


* Paper read before the Institution of Naval Architects. 

+ According to the admirable experiments of Mr. 
Heck, the results of which have been embodied in a 
paper read before this Institution, 
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only pass from one to the other after severally traversing 
the workings of the mine. f ; 
With these principles in their minds the authors of this 
paper cngncneed the subject of ship ventilation. They 
were aware that various arrangements and ——- 
have been proposed and are more or less largely adopted ; 
under these, air is blown into cargo and passenger space, 
by the use of various forms of windsail and cowls, and by 
specially patented forms of these. More elaborate systems 
in which air (under slight pressure due to the use of jots 
of steam or compressed air jets) has ben caused to pass 
into various parts of a vessel have also been used to some 
extent, and in some cases have given fairly satisfactory 
results. Exhaust ventilation with these appliances has 
also been to some extent adopted. A special class of 
vessel, carrying cargoes of a nature where risks are (or 
were) so considerable that the premium of insurance used 
to be (and still is in some cases) 7 par cent, came under 
the notice and attention of the authors, namoly, pstro- 
leum tank steamers. In thase vessels, after the cargo has 
b3en removed by pumping, vapour of considerable density 
is formed by the evaporation of such of the liquid as re- 
mains adhering to the surfacas of the skin and frames, 
&c.. of the vessel, such vapour having a specific gravity up 
to 34 timas thaof air, or twice that of carbonic acid gas. 





easily attained. The capacity of a 5000-ton oil boat, at 
40 cubic feet per ton, is 200,000 cubic feet.* 

By this system, and with an apparatus of the dimen- 
sions named, the whole of the air in a vessel of this siza 
would be removed and changed once in 25 minutes, or 
nearly 24 times per hour. As it is seldom necessary to 
vemsiias the whole of the ship at one time when the tanks 
are first emp‘ied, and the vapour somewhat dense in in- 
dividual tanks, the whole of the ventilation can be con- 
centrated on the tanks most recently pumped empty. 

In this way, instead of the change of air taking place 
2} times an hour, it can b3 effected much more rapidly ; 
in fact, taking a 400-ton tank, with a cubic capacity of 
16,000 ft., the air can be changed once in two minutes. 

The system designed and patented by the authors con- 
sists of ventilation by suction through the oil pipes pro- 
vided in tankers for discharging cargo. Such pipes are 
found sufficiently large for the purpose in modern bulk 
oil steamers, where they are generally 10 in. in diameter. 
In cases whera large bilge pipes or ballast pump suction 
pipes are fitted, good results as to ventilation of ballast 
tanks are attained by putting them in the fan suction 
circuit. 

An important feature in the achievement of success by 
this system is the high efficiency of Mr. Chandler’s fan 





less cost, and with | eng advantage in the way of not 
trespassing on freightage svace, than whon air trunks are 
independent structures. The diagram Fig. 1 illustrates 
the application of this system to a vessel with a capacity 
of 5000 tons of oil. 

In the diagram it will be seen that there are the usual 
coffer or caisson dams at the forward and after ends of 
the oil spaces. There is a longitudinal bulkhead running 
from the machinery space to the forward bulkhead. The 
oil suction horizontal mains are laid in duplicate fore and 
aft on each side of the central bulkhead. Suction pipes 
with ball mouths draw from the fore and aft end of each 
tank. The horizontal mains are connected with the oil 
pumps (which are in duplicate) by two vertical suction 
pipes, of which one only is shown in the drawing; these, 
again, are connected by cross-over pipes, so tha) either 
pump can draw from any tank, forward or aft, port or 
starboard. 

Aft of the pumps is shown the engine and fan, with its 
reducing nozzle to bring the suction side casing down to 
the required 10 in. diameter (the size of all the pipes). 
Oil-tight, double-seated valves are provided to connect 
and disconnect the pumps and fan as required. In this 
case provision has only been made for blowing the air and 
vapour from the fan straight upwardsor right aft, where, 




























































































In the endeavours made by others to ventilate vessels 
carrying this sort of cargo, the desired end was sought in 
blowing fresh air, by means of fans or jets, into the holds 
or tanks, under the impression that the foul air would 
thus be displaced and expelled. With colliery practice in 
their minds, the authors conceived that a more efficient 
ventilation, per cubic foot of air or vapour moved, would 
be attained if suction instead of pressure were adopted 
when dealing with vapours of high specific gravity, their 
reason for holding this view being that the vapour to be 
removed is, owing to its weight, found lying in the lowest 
parts of the vessel in a dense condition, and that when 
suction is employed the fan draws it down as water in a 
well is lowered by pumping, the fan being engaged for 
some time after starting in passing almost pure vapour, 
only drawing fresh or comparatively fresh air after com- 
plete removal of the foul vapour has taken place. 

_ Inasmuch as the capacity of any given sized fan is 
limited to a certain number of thousand cubic feet per 
minute, it is evident that true ventilation, or complete 
removal of foul air, will be more quickly effected by 
arranging for the fan to take its fill of foul air, rather 
than by causing it to blow pure air into a vessel ; a great 
portion of which pure air would find its way up any open- 
ing which might be provided, without carrying off its 
proper quantum of vapour; whilst in the case of suction 
of heavy vapour the fan is occupied with vapour only, as 
long as any remains in the ship, after which, if the fan be 
continued exhausting, pure air will be drawn with such 
admixture only of petroleum vapour as the temperature 
and flashing point of the oil may determine; the rate of 
evaporation in ordinary circumstances or temperatures 
being far less rapid than that at which the fan is able to 
remove the air. 

To meet the conditions laid down by the authors, 
namely, the suction of a very large volume of air through 
a relatively small pipe,* Mr. Chandler designed a special 
type of fan some 6 ft. in diameter by 10 in. wide on the 
face, with a single inlet and reducing nozzle ; the fan and 
engine (the latter single-acting) capable of running con- 
tinuously at 500 revolutions a minute, giving a water 
gauge of 12 in., and the theoretical air velocity of 
13,738 ft. per minute ; the water gauge was guaranteed. 

At the trial, however, with steam at 120 lb. pressure, 
exhausting to the atmosphere, a water gauge of 16 in. 
with a delivery of some 8000 cubic feet per minute was 


* It being found desirable to provide means of changing 
the whole cubic contents of a ship every half-hour, the 
pipes in the case of a vessel of 5000 tons oil capacity being 
10 in. in diameter, and consequently having a sectional 
area of 78 in., or more than half a square foot, 











and engine, which gives a relatively high water gauge 
(16 in.) at a moderate speed of engine. In this way a 
machine has been combined capable of exhausting at a 
water gauge such as might have been looked for in a 
pump, whilst the volume dealt with has been that due to 
afan. It is the old story of centrifugal pumps versus re- 
ciprocating pumps, the former have almost entirely 
ousted the latter for circulating purposes. 

It has been proposed, and is no doubt followed in 
vessels without special ventilating appliances, to utilise 
the oil pumps to draw vapour after the oil is out. The 
small volume which they can deal with as compared with 
a fan renders their efforts of little value. 

Results, such as the authors anticipated and believed 
would be secured, have been attained in steamships fitted 
with their patented arrangements, namely, oil in bulk 
has been carried outwards, the return voyage being made 
with ordinary produce, such as rice, coffee, tea, and other 
cargoes of a character to suffet severely in market value 
if tainted by petroleum. These have been delivered in 
exceptionally good condition by maintaining ventilation 
from the time of loading to that of delivery. Similarly 
vessels engaged in the fruit trade derive great advantages 
from a patented modification of this system, by which one 
or more of the vertical bulkhead stiffeners are covered 
with a movable plate, thus forming a vertical air shaft 
from which exhaustion by means of a fan takes place. 
Cowl ventilators connected with a similar shaft on the 
opposite bulkhead can be used to provide the air supply, 
and correspond with the downcast shaft in colliery venti- 
lation, the upcast shaft being that connected with the 
fan. 

If the cargo be such that there is very great resistance 
to the passage of air, the forced ventilation can be in- 
creased by blowing down the downcast shaft in addition 
to exhausting in the upcast. Suitable slits are provided 
in the covering plates, which form the air trunks, to 
permit the entrance of air to the cargo and its egress 
from it. Air trunks can be formed between any two 
frames in a similar manner, and horizontal thwartship 
air trunks can be formed by utilising a deck beam as one 
side of an air trunk. 

If these trunks form part of the original design of a 
ship they detract nothing from strength and need add 
very little to cost, and if a ship is already built this 
system of construction can be utilised in most cases at 

* If the oil be of the density of .9, or 9 1b. per gallon, 
refined oil, there will be 40 cubic feet or 250 gallons to 
the ton. If the oil be unrefined, and weigh only 8 lb. 
per gallon, there will be 45 cubic feet or 280 gallons to the 
ton. 























issuing at a high velocity, it rapidly mixes with the sur- 
rounding atmosphere. This arrangement has already 
been fitted in about a score of vessels. 

In the case of some other vessels provision has been 
made (by means of a four-way flap valve air trunk) for 
diverting the issuing vapour to whichever side may be 
desired, either to port or starboard or straight up. is 
arrangement is shown in the transverse section of the 
vessel (Fig. 2), The port pump is at work discharging 
cargo into the tank lighter alongside, whilst the fan is 
removing vapours from the recently emptied tank on the 
starboard side. 

In the longitudinal section (Fig. 1), although only one 
vertical suction pips is shown on the starboard or nearest 
side of the longitudinal bulkhead, there is a second pipe 
on the port side, and it would perhaps be advisable to fit 
four of these vertical pipes instead of two only, as it gives 
a greater number of combinations for pumps and fan at 
one and the same time. As shown in the diagrams, the 
additions needed for the ventilating system have been 
limited to the engine and fan, as no alterations or ad- 
ditions to the pipe system were made, except the fan 
a ap hang and valve. 

The cost, therefore, of the complete system has been 
less than .01 of the cost of the ship, and as these vessels 
are insured at greatly reduced premiums in consequence 
of their excellent construction and equipment, the cost 
of ventilation is more than covered on every voyage so 
far as oil is concerned; but as it admits of valuable 
freight being carried without tainting, there is a further 
saving, which is measurable in the terms of the value 
received for freight. Fig. 3 shows the authors’ patented 
system of forming air trunks by plating in the bulkhead 
stiffeners and frames of the ship, as applied to vessels 
engaged in ordinary trades. Figs. 4 and 5 give enlarged 
views of the engine and fan. 

This system of ventilation is equally efficacious in pas- 
senger steamers and warships. In both cases, in the 
interest of economy in first cost, it is desirable that it 
form part of the original design, to avoid costly altera- 
tions and cutting of bulkheads, &c. ; and in the ventila- 
tion of the hottest parts of engine-rooms it may be supple- 
mented by a system introduced by an eminent superin- 
tending engineer of a large mail steamship company, who 
has applied specially constructed blowing fans (of a 
smaller type, but otherwise very similar to that described, 
driven by Chandler engines, and running silently at 800 
revolutions a minute) to supply fresh air to those on watch 
in the engine-room, the air being delivered exactly where 
required through air trunks having branches delivering 
near the guides, link motion, starting wheel, &c. 

In conclusion, the authors regret that, owing to the 
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necessary brevity of the paper, it has been impossible to 
do more than refer to other af of cot wa 

To treat the whole subject comprehensively would 
require a paper of considerable length; they have, there- 
fore, confined themselves chiefly to showing the nature of 
the problem to be solved, and the motives which led them 
to endeavour to solve it in the manner described, which 
method has now received adoption to the extent of about 
one-tenth of the entire oil tonnage at present built, and 
there seems ground to hope that its general use is only a 
question of time, the adoption of all novelties being slow ; 
but in this instance, where the first cost is so trifling, and 
the working expense small, there is a basis for supposi- 
tion that an additional factor of safety in marine transport 
of petroleum will very soon become general in the remain- 
ing nine-tenths of the oil fleet. 





ELECTRIC WELDING.* 
By Mr. Bensamin AtrrREpD Dosson, Member of Council, 


Experience in Electric Welding.—Practical everyday 
working for nearly three years of the process of welding 
by electric force enables the author to give certain in- 
dications and apuernsnres of the method considered asa 
my workshop operation. During this period his firm 

as had two machines in operation, worked from the same 
generating dynamo, and employed on different classes of 
work : one is specially arranged for piecing bar iron and 
steel; and the other and smaller machine for special 
classes of work of a more delicate description, such as 
brazing and the piecing of clean-finished work, where the 
fire heat would have destroyed the quality of the work 
on the adjacent material. 

Mechanical Power.—The statement made with regard 
to the requisite mechanical power placed great difficulties 
in the _ at first, as it was found that this power had 
been much understated. Having something like 35 in- 
dicated horse-power to spare on a certain engine, and 
understanding that 30 horse-power would b3 the utmost 
wented in order to piece a 2-in. round bar, the author 
determined to drive the dynamo from this engine, par- 
ticularly as it was in close proximity to the smithy and 
stretching shed, where this piecing was previously effected 
by means of the ordinary smith’s hearth. By this prac- 
tical test ib was found that not 30 horse-po ver, but as much 
as 80 horse-power, seemed to be required for the larger 
sizes; and until this was understood, the engine was fre- 
quently stopped from want of steam, occasioning great 
loss and inconvenience. The company having control of 
the welding machine suggested that they should supply a 
semi-portable engine and boiler ; and that this an be 
tried, with the option of purchase after a certain length 
of time, if approved. This was agreed to, and a portable 
engine by Messrs. Marshall, of Gainsborough, capable of 
working up to 100 indicated horse-power with 80 lb. 
pressure, was supplied and placed at a distance of about 
45 yards from the welding machine. This got over the 
difficulty of power, but was of course more expensive on 
the score of separate attendance and other cost. But 
ever with this engine it was found that, when piecing 
the larger diameters—and as yet nothing over 2} in. has 
been pieced—if the work was to be done within a reason- 
able time, the engine was seriously checked in speed. It 
was, therefore, with a view to be certain as to the basis of 
calculation for the necessary expenditure on driving power 
that the experiments which follow were conducted. 

After some months’ working with the portable engine, 
it was proved satisfactorily that the process was a practi- 
cal one, and, so far as the results to the author’s firm 
were concerned, a success. Asconsiderable enlargements 
were about to be made to the establishment, a portion of 
a large dynamo-room for electric lighting purposes was 
set apart for the welding dynamo and exciter; the dis- 
tance of the leads from the dynamo to the welding machine 
was approximately 100 yards. Having a quick-runnin 
vertical engine of the kind made by Messrs. Flemin onl 
Ferguson, making 140 revolutions per minute, with an 
extra heavy flywheel and abundance of surplus power, 
the author has been able to work the larger diameters 
without affecting the steadiness of the arc lamps driven 
off the same engine ; and as the load will vary 80 horse- 
power in the tenth of a second, this result speaks well for 
the arrangement of the engine and for its governing 
powers, The greatest variation in voltage of the lighting 
dynamos has been two volts. 

Electric Welding Process. —The following account of 
the principle of electric welding is taken verbatim from a 
paper prepared for a former meeting of this Institution by 
Mr. W. C. Fish, on the Elihu Thomson electric welding 

rocess. 

“Principle of Electric Welding.—Every substance, 
whatsoever be its physical nature, is heated when tra- 
versed by anelectric current; and the law defining the 
quantity of heat so produced is as precise and as clearly 
ascertained as is that of gravitation. The product C?R 
—that is, the square of the current flowing, multiplied by 
the electrical resistance of any considered portion of the 
circuit—is directly proportional to the keat-units therein 
sroduced., For a continuous current, the resistance of an 
infinitesimal length of any conductor is inversely propor- 
tional to the area of its cross-section, and in metals 
increases with increase of temperature. Thus in iron the 
resistance increases some tenfold with a rise of tempe- 
rature from: 0 deg. to 1000 deg. Cent. For alternating 


currents, which are usually employed in welding, the re- | o} 


sistance of a conductor no longer varies inversely as its 
cross-section ; but this divergence may be neglected with- 
out error in the description of the process, if not in the 
design of the welding machine.” 

_" Paper read before the Institution of Mechanical 
Eagineers. 


* Pp 





The accompanying engraving, Fig. 1, shows the alter- 
nating dynamo, the exciter, and the switchboard. 
Another engraving, Fig 2, gives a view of the larger 
welding machine, showing clearly the method of clamping 
the work, in this instance a 2-in. shaft ; and also the posi- 
tions of the transformer, the rheostat or choking coil, and 
the switches. Fig. 3 gives a view of the same machine 
as ohn in welding a ring. 
mo.—The Thomson-Houston welding dynamo is 
an alternating-current machine. The field magnets pro- 
ject inwards from a cast-iron frame having six pole- 
pieces, Its speed is 1000 revolutions per minute, and it 
ives at full load a current of 200 amperes at 300 volts, 
ws a agen f of 100 complete alternations per 
second. The machine is excited from a continuous- 
current dynamo giving 40 amperes at a pressure of 110 
volts. The large welder is capable of piecing iron or steel 
bars up to 2 in. in diameter. 














very small pressure. With this object an alternating 
current is employed in the Thomson process, and trans- 
formed down from —— 300 volts to 1 volt, or 
even a fraction of a volt. is reduction in pressure is 
accompanied by an exactly proportional increase in cur- 
rent; and the heating effect of the process is due to the 
passage of this enormous current through the bar which 
is to be welded. The bar itself is held between two 
clamps of copper having a small resistance ; and the por- 
tion of the bar to he heated for welding is that which lies 
between the two clamps, and which always has a much 
greater resistance than the clamps themselves or any 
other portion of the circuit. Even, therefore, if a solid 
bar be held between the two clamps, it becomes heated 
somewhere between the points at which itis held. If 
however, as is the case for welding, the bar is not a solid 
one, but has a break in it at the point where it is to be 
welded together, then the greatest resistance in the cir- 
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Fic. 1, Dynamo, ExciTer, AND SWITCHBOARD. 


Transformer.—The primary coils consist of 41 turns of 
0.452 in. copper wire; these are coiled round an iron 
core formed of thin sheet-iron plates bolted together. 
The secondary circuit consists of a single massive copper 
tube 1? in. in diameter inside and 3} in. outside, pass- | 
ing through the centre of the core, and connected at | 
the two ends with massive castings 6} in. broad by 8 in. | 
thick, which support the welding clamps; one clamp is , 


cuit is at the surfaces of this break, where the contact is 
imperfect. Heat is developed here at once; and the sur- 
faces being continuously pressed together by special 
apparatus, the metal as it softens is squeezed into closer 
contact, and eventually the two original separate pieces 
are thereby welded together. The resistance av the 
original break would of course become diminished as the 
metal becomes continuous by welding, if it were not even 


TABLE I.—Power ExpEnDED 1N ELEcrric WELDING. 


| 


—-—— cet eer ee cpap 
| Electrical Horse-Power. 

| 

; | Indicated 
| 

| 














| 
| Duration of 
Work Welded. | sae 6) Gessent. | Horse. 
Watts Loss in Loss in | Power. 
746 in Mains and} Friction Total. | 
| in Exciting. : 
May | Seconds. | E.H.P. | EHP. | EHP. EHP. | LEP. 
2-in. wrought-iron bar es rr ee 24 243 59 | 108 | 18 87.8 
Ditto polished allover .. 26 266 | 55 10.8 18 83.8 
Ditto ee ee me es 29 265 59 | 10.8 18 $7.8 88 
}4-in. round iron bar: 
Average of 15 welds... 16 57 17.7 | 6.3 18 42 42 
et eS ee oe ee 25 50 21 63 | 18 45.3 
l-in. steam pipe, wroughtiron .. ‘ie 24 67 20.1 6.8 18 44.9 
Ditto on és 24 66 19 6.8 18 43.8 
Ditto ee o 24 61 | 24.7 6.8 18 49.5 
Ditt> on as 29 &6 | 15 6.8 18 39.8 49 
Ditto ee e 29 664 | 25.5 6.8 18 60.3 49 
1-in. Bessemer steel shaft .. ae a 24 64 | 22.3 8 18 48.3 
Ditto ee ee ee 24 65 22 8 18 48 
Ditto ee oe os 29 62 23 8 18 49 49 
Ditto ee ee ee 29 Ba 27.6 7 18 52.6 61 
j-in, Bessemer steel .. - a és 24 37 16.5 6 18 39 5 36.5 
Ditto : | 24 38 15.2 6 | 18 39.2 36.5 
Ditto 29 50 17 6 | 18 41 48 
tto a oe 54 15 6 18 39 43 
}-in. Bessemer steel... “ el 24 21 9.2 4.7 18 |. 329 
Ditto oe oe e. 24 2L 10.1 4.7 18 } 32.8 
Ditto és ee a 24 36 8 4.7 | 18 | 30.7 
Ditto ewe ego me 22 10.3 4.7 18 34 
Ditto oe ms wel 29 25 9.2 4.7 18 819 
Ditto oe ee os | 29 30 8 4.7 18 30.7 34 


kept stationary during the welding, and the other is | 
movable, The pressure is obtained by a screw and hand- | 
wheel, forcing the movable clamp towards the fixed | 
amp. 


Elihu Thomson Welding Process.—It has just been | 
pointed out that the heating effect of the passage of 
electric energy through a bar of any particular resistance | 
is proportional, not to the amount of energy, but to the | 
square of the current simply. In order, therefore, to | 
obtain the greatest heating effect with a given amount of 
energy, it is advisable to use a very large current at a 





more increased by the 1ise of temperature, and the con- 
sequent fallin conductivity. In ne of the latter, 
however, the temperature of the metal at the weld con- 


| tinues to rise throughout the procees until the current is 


finally cut off. The increase of resistance with tempera- 
ture automatically necessitates also the uniform heating of 
the entire cross-section of the weld, because any cooler 
portions will be traversed by a proportionately increased 
flow of current until uniformity of temperature is obtained. 

Good and Bad Welds.—It must not be imagined that a 
good weld can always be made by pressure alone, No 
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doubt if the material were perfect in character and 


thoroughly homogeneous, this might be the case. The | 
iron and steel of commerce are not perfectly pure; and in | 


order to make certain that the work may be subsequently 
depended upon, 
the pressure should be reduced by hi 
The machine shown in the engraving has a screw and 
handwheel for supplying the pressure requisite to give 
the welding action; and this machine has been found 


| smaller sizes the 


it is advisable that the burr formed by | 
hammering in swages. | 


rojection should be about three times 
the diameter of the piece, and for the larger sizes twice 
the diameter. When welding pieces of different dia- 
meter, the centre of resistance can be brought to the 
point of contact by varying the projection of the different 
diameters, and thereby equalising the resistance in the 

rojecting portions. Thus in piecing 1-in. and 1}-in. 
the 1-in. bar might have to project some 3 in., and 


the 14-in. bar 2 in., in order to bring the centre of resis- 


powerful enough, so far as its mechanical arrangements | tance to the point of contact. This principle of difference 
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WELDER IN OPERATION, 


are concerned, for piecing iron and steel bars up to 2 in. , of projection applies also when piecing metals of different 


in diameter. The distance apart of the clamps—or, to | quality. j 
put it in another way, the length of the projection of the | not be turned on to its full stren 
| of the operation ; if this done, t 


material to be pieced—varies according to the nature of 
the material and the diameter or area of the weld to be 
made, and is, as can be well understood, proportionately 
less for the larger sizes and greater for the smaller. 
There are limits, of course, in both directions ; but these 
limits are well within the machine itself, and a short 
practical experience teaches the workman the distance he 
ought to set his machine. Roughly speaking, for the 


Tt is found in practice that the current should 
h at the commencement 
e material under treat- 
ment is unn y damaged, and the general life of 
the machine itself is injured. As the surfaces in contact 
become heated and the resistance is increased, the rheo- 
stat or regulator of power, or choking coil, is gradually 
turned to increase the volume of current; and immediately 
before taking out of the clamps for the purpose of swaging, 
the full power required is turned on for a second or two. 


Method of Working.—The method of working is some- 
what on the following lines. The main carrying the cur- 
rent to supply the exciting coils of the alternator is con- 
ducted to the room in which the electric welder is placed. 
The main is attached to the terminal of a rheostat or re- 
sistance coil, and a return main is connected to the other 
terminal and is returned to the alternator, and from this 
another main is led back to the exciter. Therheostat, now 
being in series with the exciting coils, governs the current 
of excitation, and thus controls the output of the alter- 
nator. A double-pole switch has one pole connected with 
the primary main leading to the primary coil of the electric 
welder, and the other pole connected with the exciting- 
current main leading to the rheostat: so that this switch 
breaks the exciting circuit and also the primary circuit 
at the same time. When two pieces are ready to be 
welded, the cnaarnay? sage switch is switched in, and the 
attendant adjusts the rheostat until the desired heat is 
obtained. 

The ordinary surfaces of bars, whether cut by shears or 
broken with the chisel and hammer, are found sufficiently 
uniform to permit of welding, without further prepara- 
tion. Should there be dirt or rust upon the surfaces, it is 
easily expelled when the metal is sufficiently soft to allow 
of the end pressure of the screw necessary to form union, 
and the dirt, scale, or oxide makes its way to the exterior. 

Work Done.—In common practice at the author's works 
the following materials have been heated, and the under- 
mentioned work has been performed. Welding of steel 
of every quality, iron of every description, from crown to 
best roller iron and charcoal iron, steel and iron together, 
wrought iron and cast iron; different diameters of the 
same and different materials. Riveting in many varieties; 
work which previously had to be riveted cold, and which 
cmaneate left the strength of the parts uncertain, is 
now done easily and certainly with the requisite heat. 
The piecing of countershafts and lathe spindles, where the 
question of exactness of length is of the utmost import- 
ance ; screwing taps, rollers and spindles broken in the 
neck bearings, and brazing of all descriptions, have all 
been successfully treated. The alloys which have been 
tried have been done more for the purpose of experiment 
than for any useful end ; and were not successful, owing 
to there not having been time to persevere sufficiently for 
ascertaining the precise temperatures and conditions 
under which the process could succeed. 

Power Required for Electric Welding.—These tests have 
been confined to the welds required in everyday work, and 
have varied from }4-in. steel and iron to 2 in., as shown in 
TableI. The measurementof thealternating-current power 
supplied to the welding transformers is attended with 
some little difficulty, owing to the short space of time 
during which the current and electromotive force are 
practically eoane As, also, every piece of iron varies in 
resistance, though cut from the same bar, the power regis- 
tered is continually varying in the welding of bars of the 
same diameter. Another cause accounting to some extent 
for the different powers obtained with the same size of 
shafting, is that the rheostat is not always worked 
from the same segment of the coils through the add- 
ing or deducting of the resistance, and consequently 
causes a greater or less excitation of the field of the 
alternator, thereby producing a greater or less electromo- 
tive force. 

A Siemens electro-dynamometer was connected in series 
with the thick-wire coil of a Siemens watt-meter, the 
latter being in series with the primary coil of the electric 
welder. Connected across the terminals of the welder was 
the thin-wire coil of the watt-meter, in series with a non- 
inductive high resistance. A Siemens voltmeter, for the 
measurement of alternating volts, was also connected 
across the terminals of the welder. By this means the 
virtual volts and the virtual amperes were estimated with 
sufficient accuracy ; and at the same moment a reading 
was taken from the watt-meter, giving the true watts ab- 
sorbed in the transformer. At the time of taking the 
instrument readings, indicator diagrams were taken from 
the engine, which afford a considerable check on the 
results obtained from the watt-meter. In order to esti- 
mate accurately the power taken for each weld, it is 
necessary to add the power required to excite the alter- 
nator, and the power lost in transmission. For this pur- 
pose the resistance was measured of the mains supplying 
the current to the primary coil of the welder, and also the 
resistance of the mains carrying the exciting current ; the 
former was 0.2 ohm, and the latter 2.6 ohms. 

The electrical horse-power given in Table I, is obtained 
from the true watts shown by the watt-meter, divided by 
746, and the loss in the mains and in the exciting cur- 
rent is got by calculation; the loss in friction is the 
amount of power required to work engine, alternator, and 
exciter, at no load. - 

Strength of Welds.—The following particulars are taken 
from Mr. Fish’s draft paper, and, owing to the care with 
which the work seems to have been done, may be depended 
upon as correct. He says: ‘‘ Twenty electric welds, bent 
hot, were bent through an average angle of 144 degrees 
before cracking, Table IT. (page 184). In cold-bending tests 
however, the average with 20 pieces was only 66 deg. 
before failure of the weld occurred. As a cause for this 
comparatively early failure, Sir Frederick Bramwell 
suggests the extreme localisation of heat in the electric 
welding process, and proposes annealing as a see 
More recently a few welded bars, annealed either in the 
forge or by reheating a length of 5in. or 6in, in the 
welding machine immediately after the swaging and 
working of the weld was completed, have been tested by 
bending cold under the steam hammer. The results were 
much more favourable than those obtained by Mr. 
Kirkaldy, the average angle of bend at which failure 
aaa being abouts 130 deg. In testing welds of 


smaller sizes, the writer has experienced but little dif- 





ficulty in bending the bars, while cold, round their own 
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diameter; and he suggests that in the Farnley welds 
failure in the bending tests was hastened by error in the 
method employed in making and finishing the weld, as 
— as by any possible effect due to the localisation of 
eat. 
‘* In testing Bossemer steel welds, Professor Kennedy 
obtained the following results : 


Diameter of bar... i 
Average tensile strength of 
welded bar in percentage 
of unwelded 34 ote 92 97.5 100p.ec. 
The decrease in efficiency of weld with increase in dia- 
meter, would seem to be due to a proportionately smaller 
butting pressure during the welding. A high percentage 
of strength at the weld, 80 per cent. or upwards, and 
probably more than would be required in any practical 
test of the metal, can be obtained with most of the 
hardest steels. Most metals that are commercially pure, 
and certain alloys, weld with little loss of strength, 
except that which may be due to the annealing effecd of 
the process ; this loss may amount possibly to a total of 
10 or 15 per cent. 

** Conductivity at Weld.—Tests made by Professor 
Sylvanus P. Thompson and others show that tke elec- 
trical conductivity at the weld is practically the same as 
that of the unwelded material. This result is possibly an 
—s the soundness and homogeneity of the electric 
weld.” 


TabL_e If.—Bending Tests of Electric and Hand Weldcd 
Round 14-In. Bars of Farnley Iron. Electric Welds 
were Butt. Hand Welds were Scarf. Extracted from 
Messrs. Kirkaldy and Son’s Report. 


1.00 0.75 0.50 in. 
































Pent Cold. Bent Hot. 
- I -~ uy ~ ny 
Welding. 2 |e ce | ee ae ce 
2 st oe | = 2 bot] 
2 |e eo | $5 i#s = 2 
a“ <*| 82 | ez <*§ Gd 
oe \deg | | y deg. 
404 37| Broken 444 180 Crack«d 
406 65| Cracked 446 180 Uncracked 
408 | 65) Broken 443 160 Cracked 
410 34! Cracked 450 175 rs 
412 68| Broken | 452 94 se 
414 115 aa 454 180 Uncracked 
416 65) Cracked 456 60 Cracked 
418 57) “ye 458 180 Uncracked 
420 37| Broken | 460 96 Cracked 
Ek ct rie 422 58) a 462 180 Uncracked 
we'ded * 424 | 58) Cracked | 464 180 Cracked} 
426 | 50) * | 466 81 6 
428 | 96) ne 463 163 a 
430 | 150} Broken | 470 98 s 
432 | 95] - 472 | 180 ‘3 
434 | 59) Cracked | 474 90 im 
436 | 70) 2 | 476 | 120! ve 
438 | 35) - 478 180 Uncracked 
440 55| Broken 480 180) Cracked 
442 64; Cracked | 482 117 Z 
Mean \ ‘ Mean 
‘ot20 y| % oo ¢ 1a 
| 640 | 60| Cracked 662 100) Cracked 
642 | 180) Uncracked | 664 75 s 
614 | 90 Cracked | 666 180 ” 4 
646 | 10 ae 668 180 a 
| 648 | 170 > 670 180 cE 
fn y| 650 | 75 i 672 180 ay 
652 | 180 674 ~=—«:180 ae oe 
654 180! Uncracked 676 90 ss 
656 180; Cracked 678 18¢ és i 
€58 | 180 o. 680 180 Uncrack«d 
660 70 o 682 95 Cracked 
| _ Gat ee —_— 
Mean | Mean » 
188 oir } 147) 


of il | 


* Very slightly cracked. t Slightly cracked. 

Conclusion.—The practical experiments made in the 
author’s works show almost a better conclusion than the 
tests shown in published tables from the testing machine 
of the United States Arsenal; for in bending cold here 
the weld has rarely given way. But in explanation of 
this it must be borne in mind that all the piecings of plain 
bars are here more or less swaged. It is well within the 
mark to state that there is not one out of 500 welds which 
turns out a failure or even defective. 

The question of cost, which, of course, is of importance 
to commercial engineers, has not been allud to in 
detail. The author admits, however, that the payment 
of pet, the cost of horse-power, and the depreciation, 
which, on electrical apparatus, is heavy, together bring 
the cost considerably over the net cost of the ordinary 
smith’s hearth work, while the actual payments in wages, 
and so on, are considerably less. The loss in weight of 
iron. is about one-twentieth only. It may be taken 
that on straightforward welds the total cost will be 
between 10 and 15 per cent. more than the ordinary 
smith’s work ; whereas in delicate work and difficult 
operations, such as have been alluded to, the cost will 
probably be one-third of the smith’s work. But the real 
advantage of the apparatus, at any rate as at present 
arranged, is not so much an economy as a method of 
securing an absolutely reliable result, and occasionally 
= considerable expenditure by its special adapta- 

ility. 








Tur Nicaragua Cana. —Certain differences between 
the Interoceanic Canal Company and Nicaragua have 
been settled to the mutual satisfaction of all concerned. 
A note announcing the forfeiture of the canal franchise 
has been withdrawn by the Minister of the Interior. 





DOMESTIC BOILER EXPLOSIONS. 
DEPUTATION TO THE BOARD OF TRADE. 


A DEPUTATION representing the Manchester Steam 
Users’ Association waited upon the President of the 
Board of Trade (Mr. Bryce) on Friday, July 13, with a 
memorial on the subject of domestic boiler explosions. 
Our readers will be aware that under the Boiler Explo- 
sions Acts, 1882 and 1890, an independent investigation 
is held in the event of every steam boiler explosion, and 
also in the event of every heating boiler explosion, but 
domestic or kitchen boilers are excluded from the pro- 
visions of those Acts. The object of the deputation was 
to urge that this anomaly should be removed, and that 
domestic boilers should be included, so that the true 
cause of explosions from such boilers, and the best means 
of preventing them, should be ascertained and published. 
The deputation, which consisted of Mr. Adam Dugdale, 
the president, and Mr. Lavington EK. Fletcher, the chief 
engineer of the Association, was introduced by Sir James 
Fergusson, M.P., while there were also present Sir 
Henry Roscoe, M.P., Mr. W. H. Holland, M.P., and 
Mr. J. G, Weir, M.P. Mr. Bryce was accompanied by 
Sir Courtenay Boyle, the permanent secretary to the 
Board of Trade. 

The memorial set forth two tabular statements, 
one showing that, owing to the frost last January, 
as many as 22 domestic boiler explosions occurred, by 
which one man, six women, and three children were 
killed, as well as four mep, nineteen women, and six 
children injured. This list appeared in ENGINEERING for 
February 16 last. The second showed that during the 
frost in January, 1881, as many as 32 domestic explosions 
occurred, by which three men, three women, and three 
children were killed, as well as two men, twenty-two 
women, and one child were injured. 

The fact that the Association had recorded as many as 
54 domestic boiler explosions as having occurred during 
two short frosts, killing 19 persons and injuring 54 others, 
while doubtless there were many other explosions of which 
no report had been received, showed the importance of 
the subject. The cause of such explosions was extremely 
simple, but had been much mystified and much misunder- 
stood. It was very generally supposed that during a 
frost the boiler ran dry and became red-hot, and that on 
the occurrence of the thaw the water found its way again 
into the boiler, when so rapid a generation of steam took 
place, and so irresistible a pressure resulted, that the boiler 
was shivered into pieces as with a charge of gunpowder. 
This view of the case, however, was unfounded, in proof 
of which the memoriai referred to the experiments the 
Association had conducted as long since as 1867 with 
three domestic boilers, which it had made red-hot and then 
subjected to the sudden admission of cold water, with the 
result that there was no explosion, and the boilers were 


entirely unaffected. Further, reference was made to the | 


experiments with a ‘‘ Lancashire ” mill boiler in 1882, in 
which the furnaces were several times made red-hot and 
subjected to a shower-bath of cold water, with the result 
that there was no explosion, and not even any sudden 
generation of steam or rise of pressure, thus confirming 
the view arrived at in the tests of 1867. Particulars of 
all these experiments duly appeared in our columns. 
Domestic boiler explosions, the memorial urged, were 
due simply to a gradual accumulation of pressure, in con- 
sequence of the outlets being choked, either through ice, 
incrustation, or some other cause. Choking the outlets 
bottled up the water and steam, so that the pressure went 
on accumulating until it exceeded the resisting power of the 
boiler, and an explosion ensued. The remedy was to 
apply a small safety valve to the boiler. The memorialists, 
however, did not recommend that the adoption of safety 
valves should be rendered compulsory. What they re- 
commended was that an independent investigation should 
be held in the case of every explosion, so that the cause 
of such disasters and the best means of preventing them 
might be ascertained and published in every case. The 
memorialists did not recommend the compulsory inspec- 
tion of ordinary domestic boilers, to which objection | 
might be raised, but simply an investigation after an ex- 
plosion had occurred, soas to ascertain the cause. This | 
would show the householder how to protect himself in| 
future, and atthe same time disseminate information for | 
the benefit of the general public. It was pointed out that | 
the sufferers from these explosions were chiefly women | 
and children, mainly those living in ‘‘ jerry ”-built and 
badly-appointed houses. 
The memorial was accompanied by several carefully | 
prepared tables giving full particulars of the various ex- 
plosions from domestic and heating boilers which we have | 
referred to above. | 
Mr. Fletcher then addressed Mr. Bryce, and touched | 
on the formation of the Association in 1854 by Sir William | 
Fairbairn and others, not for dividend, but for the preven- | 
tion of explosions and for the circulation of scientific in- | 
formation with regard to the construction and working of 
boilers and engines. It had no personal interests to serve, | 
but had taken up the question of domestic boiler explo- | 
sions with no other object than to promote the public 
good. The memorialists were not by any means advo. 
cating the compulsory inspection of ordinary domestic 
boilers, but simply that when an explosion had occurred, a 
Board of Trade investigation should be held to ascertain 
the cause, and circulate information with regard thereto. 
Much misconception prevailed as to these explosions, 
and if it were removed they would cease. In answer to 
Mr. Bryce, who inquired what was the cause of these 
disasters, Mr. Fletcher said they were due to a quiet 
accumulation of pressure, consequent on the outlets being 
choked as stated in the memorial. They could be pre- 
vented by the adoption of a little —— safety valve, 
a specimen of which he laid before Mr. Bryce, and ex- | 
plained the simple principle on which it was made. 





| Heating boiler explosions at public institutions were at 
present re by the Board of Trade, though pen 
were less fatal than domestic boiler explosions, whic 
were exempted from the provisions of the Boiler Explo- 
sions Acts, and the deputation asked the Board of Trade 
| to bring in a Bill to remove this exemption. This could 
'be readily done by striking out from clause 2 of the 
| Boiler Explosions Act, 1890, the words ‘or used exclu- 
| sively for domestic purposes,” so that the Bill would be 
a very short one. Mr. Fletcher called Mr. Bryce’s atten- 
tion to the passage in the memorial which touched on the 
number of explosions from domestic boilers which had 
| occurred, and the suffering entailed, and contrasted this 
| with the number of explosions from heating boilers, and 
their results. If domestic boiler explosions were investi- 
gated in the same way as heating boiler explosions, many 
lives would be saved on the occurrence of every frost. 

Other speakers having followed, Mr. Bryce, in reply, 

said that the deputation had brought before him an in- 
teresting and important question. It involved the lives 
and personal safety of a very large number of people ; 
above all, a class who were, perhaps, least able to protect 
themselves. He meant domestic servants. They had no 
control over the mechanism of the boilers in the kitchens 
where they had to work ; their complaints might go un- 
heeded by the employer, and therefore they were in a 
special manner entitled to any protection the State could 
give them. The case could not be overstated, because the 
class of persons referred to had no power, but yet had to 
bear all the risk. Although the deputation might argue 
that it was only a simple matter just to take out a single 
line of an Act of Parliament, yet large questions of policy 
were raised. Coming to the practical matter, however, 
he quite understood that the object of the Association 
was a purely philanthropic one, and that the deputation 
did not propose the State regulation of domestic boilers, 
but considered that an investigation of the explosions 
arising from them would be sufficient to effect the objects 
the association had in view. There were two ways of 
procedure—one, to have an investigation, and the other 
to make the adoption of a safety valve compulsory. He 
understood that the deputation considered that the more 
investigation there was the more public attention would 
be called to the matter, and that it did not ask that the 
use of a safety valve should be made compulsory. Now 
it would appear to be the more obviously effective course 
to require the adoption of a safety valve to be made com- 
pulsory everywhere, if they were satisfied it would be an 
efficient remedy, rather than trust to the indirect remedy 
of investigation. 

Mr. Fletcher here remarked that they would be glad to 
| see the adoption of a safety valve made compulsory, bub 
| there would be much opposition to the proposal, and it 
would also necessitate an extensive system of inspection 
| to see that the law was carried out, 

Mr. Bryce said he thought the deputation under-esti- 
mated the amount of opposition that would be excited by 
their proposal. As an illustration, he might mention 
that the only terms on which the Government had re- 
cently been allowed to pass the ‘‘ Notice of Accidents” 
Bill brought in by the Board of Trade, were by exempt- 
ing from its provisions employments in which domestic 
servants were concerned. ad the Bill passed without 
this exemption, the way of the deputation would have 
been easier, because they could have applied to the 
Board of Trade to bring domestic servants within the 
schedule. The Bill was not yet through the House of 
Lords, and if they liked to try the matter they might 
get some one in that House to raise the question there 
and have a debate upon it. It would be only fair, before 
expressing a positive opinion on behalf of the Board of 
Trade, that an opportunity should be given to those who 
held an opposite view to be heard on the subject. It 
would be well also to procure more complete statistics, 
because if it could be shown that explosions were in- 
creasing rather than diminishing in number, the case of 
the deputation would be strengthened. The proposal, 
however, would require a great deal of consideration, as 
it was to some extent a new departure, and might pro- 


| voke much opposition. He was obliged to the deputa- 
| tion for their statement of the case, and the matter would 


continue to receive the earnest consideration of the Board 
of Trade. 

Mr. Fletcher inquired what steps Mr. Bryce would 
suggest should be taken. 

r. Bryce replied that if the deputation could furnish 
the statistics contained in the memorial, they could give 
him more. It must not be supposed that it was by the 
will of the Board of Trade that these people were killed, 
but the Board was not satisfied that legislation could be 
effected without serious opposition. It should be re- 
membered that all cases of fatal injury did become 
known, as there was a coroner’s inquiry with regard to 
them, 

The deputation thanked Mr. Bryce and withdrew. 





Gotp In CentraL AmeERica.—Large discoveries of gold 
are reported in the territory of Counani, bordering upon 
French Guiana and Brazil. 


BattimorE Sure CanAt.—The construction of a ship 
canal across the Maryland Peninsula, between Delaware 
and Chesapeake Bays, is again being agitated by the 
citizens of Baltimore. In 1878 the Federal Government 
appropriated money for surveys, which were carried out 
by Major Hutton. Five routes were surveyed. In 1882 
another route was surveyed by Captain Tuttle, making, 
with an earlier survey by Mr. Latrobe, seven routes which 
have been more or less thoroughly investigated. The 
length of the proposed canal varies, according to each of 
the seven routes, from 133 miles to 503 miles, and the 
estimated cost also ranges from 1,600,000/. to 8,200,000/. 
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CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the “pt of a _p 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


13,217. The Lithanode and General Electric 
Company and J. T. Niblett, London. Electric Bat- 
teriez. July 6, 1893.—This invention relates to solid secondary 
electric batteries described in Patent No. 14,411 of 1890. The 
lithanode materials are placed in the cell in the space provided 
for the active material or material to be rendered active, and the 
formation of the lithanode is effected in it, but with the employment 
of large crystals of material such as sulphate of magnesia, so that 
when these are removed cells or interstices are provided in the 
lithanode of an extent sufficient to contain the requisite electro- 
lyte. (Accepted June 13, 1894). 


11,235. J. A. Wade, Liverpool. Rotary Fans 
Actuated by Electricity. [2 Higs.] June 8, 1893.—This 
invention has reference to means by which an impetus is given to 
electric motor fans for the purpose of starting them in apy posi- 
tion, and consists of a lever attached to the outer ring of the fan, 
and having a jointed end so formed as to come when required 
into contact with studs fixed at intervals in the outer edge of the 
wheel of the fan, this jointed end being retained in position by a 
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spring and peg. The lever is retaincd in position ready to bring 
intocontact by means of a spring, and has attached to it a cord 
which on being pulled causes the jointed end of the lever to come 
into contact with the studs, thus giving an impetus to the wheel 
and causing it to revolve. On the pressure being released from 
the cord, the lever returns to a position necessary for the next 
operation. (Accepted June 13, 1894). ’ 


14,562. H. W. Ravenshaw and L. B. Atkinson, 
London. Dynamos, (3 Figs.) July 28, 1893.—This inven- 
tion relates to alternators described in Patent No. 6883 of 1889, in 
which the armature coils are threaded by magnetic induction of 
varying strength but uniform direction, and consists in the 
arrangement of the armature coils and magnetic inductors, and 
in the method of mounting and the construction of the cores 
carrying the magnetising and armature coils. The central core 
A consists of an iron cylinder with a central orifice B for leading 
through the terminal wires from the magnetising coil C. The 
core is mounted as a fixture at one end upon a circular step D in 
the frame of the machine, and is held stationary by the bolt E, 
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-- ends farthest from the disc, by a ring. Accepted June 13, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,089. C. D. Abel, London. (The Gas Motoren Fabrik 
Deutz, Koln-Deutz, Germany.) Gas Producers. [4 Figs.) 
November 6, 1893.—This invention relates to a gas producer 
whose chamber A is enlarged to a rectangular shape at the lower 
part H, and is there provided with two opposite doors G of the 
full width of the chamber, in order to enable the slag adhering to 














the sides to be removed. Loose protecting shields F are placed 
in front of the doors G so as to leave a protective body of air 
between the two. Steam jet injectors V, V!, V" are used, any 
one of which is put in or out of action for increasing or de- 
creasing the quantity of gas to be produced. (Accepted June 13, 
1894’, 


11,942. S. Alley and J. A. MacLellan, Polmadie, 
Renfrews. Vessels for Compressed Air, &c. (4 Figs.) 
June 17, 1893. —This invention has for its object the construction 
of vessels for containing compressed air or gas. A vessel A is 
made of cast iron and in halves, each of which is in the form ofa 
large cup having conical sides and a curved bottom orend. The 





halves are bolted together by flanges B formed on their edges, the 
joint being made air-tight by means of a ring C, of compressible 
material, held in grooves in the flange faces. The interior of the 
vessel A is galvanised, and apertures E for connecting pipes are 
provided at the ends. (Accepted June 13, 1894). 


24,788. J. Gareis, Cologne, Rhenish Prussia, Ger- 
many. Cut-offand Purifier Valves for Gas Works. 
(8 Fiys.] December 23, 1893.—This invention relates to cut-off 
and purifier valves for gas works, and ists of the arr t 
of equally large and perfectly similar tight-surfaces sliding on 
each other, in the valve body A and in the cap B, which turns on 
the valve body, these surfaces covering each other exactly in every 









Fig. 2. 
Section P.Q. 








closing position of the valves. Machine grease is forced in be- 
tween the tight-surfaces, and is supplied from a cup at the outer 
edge of Aand B. Means are provided in the casing C for facili- 
tating the slide motion, and consist of an eccentric handwheel 
nave n, a toothed wheel p, and toothed rim 4 of the nave /. 
(Accepted June 13, 1894). 





the armature flanges being arranged so as to be turned when dis- | 
engaged from the bolts and lugs G, so that any coil may be brought | 
tothe top. The inner end of the core (Figs. 1 and 2) is brought 
up into a flange H, forming one pole of the primary magnetic | 
field, the other pole being in this case the armature carrying 
ring, which is capable of rotation. The pole flange H, which has 
no armature coils, is left bare, and is brought as close as possible 
to the revolving polar arms L without actual contact. The re- 
volving part of the mechanism consists of a shaft M carrying a | 
disc wheel, from the face of which a number of arms L project, | 
forming inductive poles completing the magnetic circuit about | 
the primary magnetising coil C. The polar arms are bolted to | 
the disc, and are confined against the action of centrifugal force at” 





| end of the primer, whether it is fired by electricity or friction. 


‘rear end being conical. In this coned portion a thin hollow metal 


GUNS AND EXPLOSIVES. 


13,470. Sir A. Noble and A. G. Hadcock, New- 
castle-upon-Tyne. Guns. [4 Figs.) July 11, 1893.—The 
object of this invention is to obtain a gas-tight joint at the rear 


The body A of the electrical primer is hollow, the cavity at the 


cone B rests; and within this again a coned metal plug C is in- 
serted, the latter being insulated, by materials such as prepared 
paper, from the hollow cone B. Bridges D of platinum wire are 
soldered to a pin C'in the central plug, and to the edge of the 
hollow cone. A central metal spindle, insulated, es from the 
small end of the central plug C through the rear end of the 
primer A, which is recessed so as to allow of a thin cboui‘e in. 


sulator being inserted. The central spindle passes through the 
ebonite insulator, and through a metallic disc G, being ‘finally 
riveted over. Between the rear end of the coned plug and the 
bottom of the cavity formed in the primer a disc of asbestos H is 
inserted, the insulated wires paesing through the asbestcs to the 
rear end of the primer. The platinum wire D is then surrounded 
with gun-cotton J, after which the cavity is charged with gun- 
powder K ; the front end of the primer is closed by means of a thin 
cork, and shellaced. A metal wire is screwed into a metal 
plug, coned at the rearend. The front portion of the wire passes 
through a metal disc, and is then inserted into ordinary friction 
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priming. The small coned plug is prevented from turning by a 
small feather, working in a groove in the body A of the primer. The 
rear portion of the wire passes through a thin cylinder or cone of 
material such as lead, and thence through the rear end of the 
primer, the end of the wire being twisted into a loop for the appli- 
cation of the lanyard. The cone thus acts as a safety arrange- 
ment, and prevents the primer being fired by accident. On the 
primer being inserted in the vent of a gun, and the wire pulled to 
the rear, the lead cone is compressed, and the primer fired. (Ac- 
cepted June 13, 1894). 


10,933. J. Livingstone, Stirling, Fife. Small Arms. 
{lL #g.] June 5, 1893.—This invention has for its object a non- 
slipping grip for the hand, to be placed on the stock B of firearms. 
It is placed on that part of the gun A where the stock is grasped 
by the hand, when the gun is placed to the shoulder for the 
purpose of firing. The band is about 2 in. long, and made of 
india-rubber, and is capable of being placed in position by 





being sprung on to its place from the fore end of the stock, 
and to make this easier done the hammers of the gun can 
be taken off. This can be done by unscrewing the hammers and 
slipping them off the locks, or by taking off all the lock or locks 
with the hammers still attached. In hammerless guns this is not 
necessary ; the band can then be sprung over the trigger guard, 
and it can then be easily adjusted to the place it is meant to 
occupy. (Accepted June 13, 1894). 


HYDRAULIC MACHINERY. 


13,881. M. E, Kirby, Leeds. Hydraulic, &c., 
Valves. [4 Figs.) July 18, 1893.—This invention relates to 
valves for controlling, regulating, and distributing hydraulic, &c., 
pressure. An inlet valve D closes on a seat provided in the dis- 
tribution chamber in the valve casing inclosing the valve. 
This inlet valve D is provided with a spindle C, which passes 
through the central part of the inlet valve seat, and is connected 





to a piston B, working in a cylinder A of larger diameter than }the 
ieiet’ vabee. ” The ptt "names I communicates with the 
atmosphere, and has within it an exhaust valve E closing on a 
seat provided on the body of the piston, and which communicates 
by a hole through the piston and inlet valve spindle to the 
distribution chamber, the exhaust valve being connected to and 
actuated by ascrew. (Accepted June 13, 1894.) 


LIFTING AND HAULING APPLIANCES. 


252, E. H. Beckett, Tan-y-grisian, and C. W. 
nett, Festiniog, N. Wales. dranes. [5 Figs.| Decem- 
ber 16, 1893.—The object of this invention is to provide means for 
preventing the load running away when the pressure on the 
handles is suddenly removed, and by which the crane is auto- 
matically controlled. On the handle shaft B is keyed a grooved 
friction wheel A, and on the same axis is also mounted a loose 
radial frame C which carries an eccentric cam D provided with 
circumferential grooves which gear with those in the wheel. The 





end of the frame carrying the eccentric cam is fixed in position 
by a connecting-rod, and to the axis of the cam a handle and 
balance-weight is fixed for raising or lowering it out of, or into, 
gear. When adjusted in position for working, the cam rests 
loosely on the face of the friction wheel, and as the first motion 
shaft, upon which the latter is fixed, is revolved, the wheel slides 
pass the cam, but should the pressure from the winch handles be 
removed, and the shaft tend to reverse its motion, the friction 
cam immediately closes with the friction wheel, and prevents 
movement in a backward direction. (Accepted June 13, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


16,189. J. Verity, Bramley, Yorks. Couplings 
for Screw Propeller, &c., Shafts. (4 Figs.) August 28, 
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1893.—This invention relates to couplings described in Patent 
No. 1789 of 1886. In the recees A is fitted a centre piece C, an 
in the recess E a similar piece G, both having large bases and 
small contact faces. Around the centre piece C is a projecting 
ring D —— a convex periphery. A ring ring 8 of soft 
metal is pla within the jaws L of the driven shaft, these jaws 
- holding the ring in potion, the interior of the latter being of a 
similar diameter to the exterior diameter of the projecting ring D. 
On the coupling being brought together the contact face of the 





centre piece C of the driving shaft B comes in contact with the 
face of the piece G, and the 1ing D enters within the bearing S. The 
centre pieces ©, G thus take the end thrust of the propeller, 
whilst the projecting ring and bearing ring keep the ends of the 
two shafts B and F concentric with each other, at the same time 
allowing them to revolve freely when their axes have diverged 
slightly from the straight line. (Accepted June 13, 1894). 


MINING, METALLURGY, AND METAL WORKING. 


15,119. A. H. Williams, Wishaw, Lanark, N.B. 
Making Iron and Steel Tubes. (6 Figs.) August 8, 1893. 
—In this invention the metal is rolled into a strip having scarfed 
edges, and is caused on leaving the rolls to at once pass through 
a conoidal skelping plate by which it is bent and its edges are 
turned up and over for lap-welding. When the edges are to be 
scarfed, with each bevel entirely on one side of the strip, the 
latter is paesed between a pair of rolls, one B cf which is eylin- 
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drical and ungrooved, whilst the other C has formed in it a 
shallow groove D with bevelled borders. When the edges are 
to be semi-scarfed, grooves are made in both rolls, each of one- 
half the depth of the single groove in one roll. The skelping plate 
¥ is placed as closely as ible in front of the finishing rolls, 
and the strip in being delivered from the latter is by their 
aio through the skelping appliance. (Accepted June 
‘ 4 


RAILWAYS AND TRAMWAYS, 


15,536. J. G. Stein, Annislea, Bonnybridge, Stir- 

;, N.B, Dumping Trucks, (2 Figs.) August 16, 1893. 
—This invention relates to dumping trucks, and the object is 
enable them to deliver their loads of clay on to the working bench 


tilting operation, and to be pushed inwards out of the way at 


dj other times. (Accepted June 13, 1894). 


14,639. S. Lawson and T. Smith, Aston, Birming- 
m. Axle-Boxes, &c, [14 Figs.) July 31, 1893.—This 
invention relates to the manufacture of axle-boxes, &c., and has 
for its object to make them from homogeneous and weldless steel 
or iron tubes, If the hollow billet A has been placed in the 
lower die, then on the descent of the male tool i, the upper 
end of the hollow ingot A is upset and fashioned into a conoidal 
head having an enlarged mouth and lug collars located around the 
barrel under the head, from which collars the fins are subse- 
quently fashioned by lateral swaging of the metal. The partly 
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fashioned axle-box is then operated upon by a second pair of 
tools (Fig. 3), and the conoidal head is smashed up and 
fashioned into an axle-box, being without the oil chamber, which 
is formed by a cutting-out tool. The lower die (Fig. 3) hasa 
head sinking, lug collar sinkings, mouth entrance, and 
inside barrel. The top tool & has a step upon the middle 
of its underside to form the collar sinking c ofthe head a. The 
collar k2 has a stalk k? having a tapering shank k! which formsa 
slight lead to the mouth of the inside barrel part. The lugs are 
formed from the collars by means of a pair of swaging tools 
(Fig. 4). (Accepted Jwne 13, 1894). 


STEAM ENGINES, BOILERS, EVAPORATORS, 
&c. 


23,122, J. ¥Y. Johnson, London, (J.P. Serve, Lyons, 
France.) Steam Generators. [7 Figs.) December 1, 1893.—- 
This invention relates to multiple furnace steam generators in 
which the grate of one of the furnaces is dispensed with and re- 
placed by a partition of a combustion chamber having partitions 
so arranged that the gases coming from the furnace grates perform 
a double transit in the flue provided with a partition, and are 





then distributed in the boiler tubes. A, A? are the furnaces, 
Al the intermediate flue, D the longitudinal partition, and E the 





so as to render elevating apparatus unnecessary. The truck is 
made with a frame A which is provided with wheels B and C and 
steering mechanism, and on the frame are fixed two standards N, 
provided with bearings P at the top for the trunnions Q, a 
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board R forming a platform on which the clay is placed. The 
trunnions are nearer to one end of the platform than the other, 
which ia tilted for dumping the load, the descending end 
moving down to only asmall extent. When the platform is hori- 
zontal, its longer end rests on a support fixed to the truck 
frame, and a lever is attached to the platform for tilting it, this 
lever being arranged to be drawn out to give leverage in the 


chamber, divided into two chambers by the partition 
F, and having the depending partitions K for distributing the 
heated gases in the tubes. (Accepted June 13, 1894). 


MISCELLANEOUS. 


8606. A. J. Boult, London. (The Vale Barrel Machine 
Company, Hamilton, Canada.) BarreleMaking Machi- 
nery. [11 Figs.] May 1, 1804.— This invention relates to barrel- 
making machines, in which the staves of which the barrel is to 
be formed are fed into the machine between a revolving collap- 
sible former and outer forming rings composed of movable half- 
rings. The barrel-former and feed rollers are first started in 
motion by operating the clutch C by means of the treadle D. The 
pivoted lock | pieces i are then opened (Fig. 1), and the rod n 
moved so as to throw the lower stops p in position to engage 
with the first stave entering the machine. This stave is thus 
levelled, as well as the other staves which are fed in behind it, 
The independent cutter spindles w and y, with their cutter heads, 
are then set in motion by throwing the driving belts on to the 
pulley 14, by means of the foot lever18 and belt shifter connected 
therewith, and the lower stops p are thrown out of action and the 
upper ones mm into position. The rest of the staves are then fed in, 

both top and bottom stops m and p are thrown out of engage- 
ment with the staves. The pivoted lock pieces are then closed 
(Fig. 2) and the barrel-former allowed to revolve till ‘the cutter 
heads 1 and 2 have completed the equalising, chamfering, hollow- 
ing, and crozing of the stave ends. The cutters are now sto 
by operating the foot lever 18, which throws the driving belt on 
to the loose pulley 15, and applies the brake shoes of the lever 
19 to the driving belts of the cutter spindles. The cutter heads 
are removed from the cutting position by means of a hand 
levers. The end stop 23 is then thrown up, and the end hoops 
which have been hanging on hooks are placed in ticn 
on the barrel, the dogs 21 pivoted on the half-rings H be 





dis- 
engaged from the cross-bar 22 of the frame L. The notched bars 








f and /' are disengaged from their respective pins g, g!, and the 
bearings of the barrel-former shaft and feed-roller shaft opened. 
The frame L may then be rocked by means of the lever ¢t, and 





, ———fip 
Fig.1 es 1 

air GLF “Te 
% 




























the half-rings G and H thus opened, the barrel-former F beirg 
then collapsed and the barrel removed from the machine. (Ac- 
cepted June 6, 1894) 


10,626. E. W. Beech, Wanstead, and W. G. Gilling- 
ham, Frinton-on-Sea, Essex. Producing Recipro- 
cating from Circular Motion. [10 Figs. May 30, 1893. 
—This invention relates to means for producing reciprocating 
from rotary motion. The bedplate A supports a girder C by 
pillars B, and its upper rib D and the lower rib E of the girder 
serve as guides for the reciprocating motion of travelling blocks 
F, which are connected by two rods-G to the cresshead H of the 
pump. The bed A also supports pedestals I in which crank axles 














J are mounted, and one of the axles has a sprocket wheel K, the 
other having a pinion L to gear into another pinion M on the 
axle P, on which another sprocket wheel is mounted. The two 
wheels are linked by a chain Q on which are two arms R, which 
engage alternately in teeth S of plates projecting from the slides 
R. When the crank handles T are turned, the chain Q is drawn 
round by the sprocket wheels, and produces a reciprocating motion 
of the crosshead H and pump-rod U by the pins R taking into the 
teeth S of the slides F. Sprocket wheels are arranged between 
the chain Q to hold them and prevent them sagging, and also for 
preventing the pins R dropping out of the teeth S. (Accepted 
June 6, 1894). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Russian METALLUBGY.—A company formed for carrying 
on steel works has just held a meeting at Charkoff. The 
capital of the company has been subscribed by Prince 
Demidoff, Prince Issoupoff, and certain Russian and 
—— capitalists. The latter will direct the under- 

ing. 
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THE MONTREAL MEETING OF THE 
AMERICAN SOCIETY OF MECHANT- 
CAL ENGINEERS. 

(From our New York CoRRESPONDENT.) 
(Continued from page 164 ) 
Sream JACKETS. 

Tue next morning a large number of the members 
assembled to listen to Professor Thurston’s paper, 
which it was expected would provoke a most violent 
discussion. The title was, ‘‘The Theory of the 
Steam Jacket ; Current Practice.” The paper was 
filled with citations from various standard autho- 
rities, and also represented the views of the dis- 
tinguished author, who, unfortunately, was not able 
to attend. These opinions and conditions were set 
forth and discussed at length in a most elaborate 
manner, and were illustrated by diagrams, mathe- 
matical formule, and tables. The paper covered 
95 pages, representing an immense amount of 
labour and thought quite worthy of the high 
character and patient investigations of Professor 
Thurston. The following are the conclusions : 

‘“‘The views which have been deduced in this 
paper relative to the value of the steam jacket are 
summarised in the recently issued pocket-book of 
Messrs Seaton and RKoundthwaite as concisely and 
clearly as possible. In this summary, received by 
the writer at the moment of concluding the paper, 
it is remarked : 

‘¢¢The most recent investigations show that all 
types of steam engines are rendered more efficient 
by the addition of steam jackets, and that the more 
completely the surfaces of cylinders, receivers, &c., 
are jacketed, the greater is the saving effected. 
This amounts to saying that, for every pound of 
steam condensed in the jackets, some greater quan- 
tity is saved in the cylinders. The ratio of steam 
saved in the cylinder to steam expended in the 
jackets varies from a little under two to one in some 
types of engines, to over five to one in other types. 
The gain that may be expected to result from 
jacketing an engine depends upon such a multitude 
of considerations, relating not only to the design of 
the engine and of the boiler, but also to the 
management of the machinery under steam, that it 
can only be very generally stated as lying between 
5 and 25 per cent. of the total feed-water evapo- 
rated ; but in the case of modern marine machinery 
of good construction it is not probable that the gain 
is over 10 per cent. of the total feed-water evapo- 
rated.’ 

‘* From what has preceded it is sufficiently obvious 
that when jackets are used care should be taken to 
meet the following essential conditions of efficient 
and economical working : 

‘1. The jacket should be provided with ample 
supply pipes and with effective traps or other drain- 
age arrangements, and for removal of air as well as 
water. If the jacket can be made to drain back to 
the boiler, that plan should always be adopted. 

“2. They should be kept supplied with steam at 
a@ pressure equal to that in the boiler. 

“3. All surfaces exposed to full-pressure steam 
should be jacketed, if practicable. 

‘4, The jacket itself should be very carefully and 
thoroughly lagged, and so made secure against 
serious external waste of heat. 

_ ‘5. Provision for safe expansions and contrac- 
tions should be very carefully made. 

‘6. It should be seen that the jacket steam has 
everywhere complete contact with the inner or 
working cylinder, and that all water precipitated 
therefrom may promptly and completely drain 
away. 

**7. The walls of the cylinder, or ‘liner,’ should 
be as thin as practicable, and yet safe ; all core 
Spaces should be free and clear; all core sand 
thoroughly removed; no pockets should exist in 
which water may gather, and all fits and joints 
should be made with extreme care. 

“*8. It is probably wise to jacket all the cylinders 
of a multiple-cylinder engine if maximum economy 
is sought. 

oe The jacket, in cases in which steam passes 
through it on the way to the working cylinder, 
should be designed and proportioned to act as an 
effective separator. It may then give good results 
by the currents of steam sweeping the cylinder 


surface free from films of gathering water. 

** A jacket through which the steam entering the 
cylinder should pass would have a great advan- 
tage in efficiency of heat transfer; but unless the 
entrained water and condensed steam could be 








completely removed, it would cause counterbalanc- 
ing,-and probably greater losses, as compared with 
the usual arrangement, by carrying that water into 
the engine to exaggerate wastes. 

‘*Tp all cases, and under all conditions, the use of 
asteam jacket is ‘a violation of the fundamental 
law of maximum efficiency of heat engines, which 
requires that they should receive all their heat at 
the maximum and give it out at the minimum tem- 
perature, and not, as in the case of an engine with 
a steam jacket, at temperatures between these, and 
at times when the heat imparted lessens efficiency, 
which it evidently must do at and near the end of 
the stroke.’ It is a necessary evil, justified only 
by the conditions affecting the use and the con- 
struction of the engine. The advantage to be de- 
rived thus varies according to circumstances, and 
the jacket may not only sometimes be useless, but 
wasteful. The necessity for a careful study of the 
conditions of use, of care in its application, and of 
exact determination of its value, is evident.” 

The discussion which followed showed the ab- 
sence of any one at all equal to attacking Professor 
Thurston’s views. It consisted, for the most part, 
of feeble denials, unsubstantiated by any proof. 
Professor Thurston’s absence and that of the leader 
of the side holding opposite views on steam jacket- 
ing was a great disappointment to those who ex- 
pected a fine contest on this much-disputed subject. 
No doubt the next meeting will see our mathe- 
matical gymnasts thoroughly prepared for the 
contest, and the two hosts marshalled under their 
respective champions will probably mark an era in 
the Society’s history. Professor Jacobus, who is 
second to no investigator in untiring and exhaustive 
work, could no doubt have attacked Professor 
Thurston’s position in a most creditable manner, 
but he is evidently waiting for the proper oppor- 
tunity, and may be heard from in the near future. 
Like ‘‘Bre’r Rabbit,” he is ‘‘lying low.” 


Non-Convensine ENGINEs. 

‘*Results of Experiments with a 50-Horse-Power 
Single Non-Condensing Ball and Wood Engineto De- 
termine the Influence of Compression on the Water 
Consumption,” was the title of the next paper. It 
was by Professor Jacobus, and was a sort of com- 
mentary on a paper presented by Mr. F. H. Ball 
at the Chicago meeting. In the latter paper Mr. 
Ball advanced a theory in regard to the probable 
effect of compression on the economy of the steam 
engine, and suggested a law for determining the 
most economical compression curve. 

An investigation had been made at Stevens 
Institute of this subject, and the experiments and 
results were detailed in the paper : 

‘“‘The experiments prove that for either equal 
amounts of work produced, or for equal points of 
cut-off, the cushion steam in an engine should not 
be compressed as high as the initial pressure, but to 
some lower pressure, in order to obtain the best 
economy, thus verifying conclusions arrived at by 
theory in the paper referred to. 


Final Results of Tests, Corrected for Differences in Points 
of Release by Extending the Expansion Lines to the Ends 
of Indicator Cards, as is Indicated in Figs. 1, 2, and 3. 

Steam pressure at engine = 72 lb. above atmosphere. Revolutions 
per minute, about 250. 
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Special valve so arranged as to, )4 | 60 | 20.81 22.76 | 37.8 
compress the cushion steam to} }5 |100 | 20.90 | 22.80] 38.1 
the initial pressure. |) 6 |120 | 20.90 | 22.79) 37.9 
Average. emer bs 20.87 | 22.78| 37.9 
Ordinary valve. Nearly the same) 
mean effective pressure as for |2 | £0 | 20.37 22.65| 36.8 
the special valve. Cushion) 7 | 60 | 20.20 22.00} 36.8 
steam compressed to about) /8 | 60 | 20.02 | 21.62| 36.6 
two-thirds the initial pressure | 
Average. a =a 4 | 20.20 22.09| 36.8 
Ordinary valve. Same point of a 
cut-off as for the special valve. | 1 |105 | 2814 30.29) 35.0 
Cushion steam compressed to {3 | 75 | 27.30 30.46| 34.7 
five-eighths the initial pressure, 
Average.. | =e | 27.72 | 30.88 | 84.8 








‘‘ The results obtained are as follows: 


‘¢ With a special valve in the engine, so arranged 


as to compress the cushion steam to the initial pres- 
sure, and cut-off at one-quarter stroke, the steam 
consumption was 37.9 lb. per hour per horse- 
power. 

‘‘For the same work as with the special valve, 
and compression to two-thirds the initial pressure, 
the steam consumption was 36.8 lb. per hour horse- 
power. 

‘For the same cut-off as the special valve, and 
compression to about five-eighths the initial pres- 
sure, the steam consumption was 34.8 lb. per hour 
per horse-power. 

‘The cylinder dimensions were: Bore, 10 in. ; 
stroke, 1l in. The steam pressure averaged about 
72 1b. above the atmosphere, and the revolutions 
250 per minute.” 

After discussing a number of indicator cards, 
the paper concluded with various Tables, of which 
one is given in the preceding column. 


CYLINDER Proportions In CompounD ENGINES. 


After a short discussion, Mr. F. H. Ball pre- 
sented a paper on ‘‘ Cylinder Proportions for Com- 
pee Engines determined by their Free Expansion 

sses.” 

This paper was supplementary to one presented 
at the Chicago meeting, and the author stated that 
the theory had been confirmed by experiments 
conducted by Professor Jacobus at Stevens In- 
stitute, and presented at this meeting. Mr. Ball 
claimed that in multi-cylinder engines the best 
results were reached when each cylinder worked 
at the highest attainable efficiency. There were 
some 11 indicator cards presented, and the results 
of each were carefully discussed. The following 
are the general conclusions : 

‘* First, that in current engineering too few ex- 
pansions are obtained in compound engines for best, 
economy. 

‘Second, that with 150 lb. pressure and a good 
vacuum, at least 32 expansions should be realised 
in a triple-exansion engine. 

‘Third, that the cylinder ratios ordinarily used 
are too small, because they give too little ‘ terminal 
drop’ for best economy. 

‘* Fourth, that too little attention is given to the 
compression curve, which should be determined 
by the expansion curve, and should never reach 
initial pressure.” 

Professor Jacobus, in the discussion, declared 
sey data were not sufficient to give an absolute 
result. 


Sream DistRIBuTION. 


The next paper was by Mr. F. M. Rites, of Pitts- 
burg, and was entitled ‘‘A New Method of Com- 
pound Steam Distribution.” The author mentioned 
the report of the work performed at the Chelsea 
jute mill, where an engine indicating 653.3 horse- 
power developed one horse-power from 1.482 Ib. of 
coal, this being the most favourable report made to 
a committee of the National Electric Light Associa- 
tion, more than twice as good as the second-best 
one, and 13 times better than the least favourable 
one. Asto the average of the whole report, which 
covered a number of engines at electric light 
stations, it was between four and five times as 
great. 

Mr. Rites considered the extravagant fuel con- 
sumption at electric light stations due to the waste- 
fulness of the steam engine under varying con- 
ditions of load. On account of the small clearance 
of the average Corliss engine, with its single cy- 
linder, the cut-off must be varied to suit the load ; 
while with the same grade of high-speed engine, 
having a comparatively greater clearance, only a 
simultaneous variation of all the functions of the 
steam distribution after the manner generally 
adopted, can be expected. In a multiple-expansion 
engine, where the customer pays a much higher 

rice, he expects, and naturally so, good results in 

uel economy, which he rarely gets in electrical 
industries. The cause of increased efficiency in 
this last engine is due to reduction of cylinder con- 
densation through a proper division of the range of 
temperatures between the cylinders. A constancy 
of this division of the temperature is the only way 
this efficiency can be maintained, but this is seldom 
done. Mr. Rites’ plan to obtain greater efficiency 
with varying loads was by havingasimultaneousvaria- 
tion of all the valve functions in the same direction, 








but with different degree and period, and with par 
ticular reference to the position of the line in the 
indicator diagram, which is the line of division of 
temperature. Also, that although an exact com- 
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pression to initial pressure is usually unavailable, 
except at a single position of governor adjustment, 
yet the greatest departure from such a degree which 
is resultant on this method is immaterial, and is ad- 
visable for its beneficial reaction on the position of 
the line of division of temperature. 

With a governor controlling all the valve func- 
tions, the range of variation of high-pressure cut-off 
is reduced to a minimum, for the areas of the cards 
are varied in all directions at once, and incidentally 
the danger of an engine running away with a light 
load is avoided. 


Testinc aN Execrric Raitway Puan. 


‘* Tests of a Small Electric Railway Plant” was 
presented by Mr. Jesse M. Smith. An extract from 
this must suftice : : 

‘“‘ This paper is designed to give in a concise form 
the results of a test made in October, 1893, on the 

ower plant of the Wyandotte and Detroit River 
ilroad, which is a suburban road running from 
Detroit to Trenton, Michigan, 10.5 miles long. 

‘The plant contains two tandem compound con- 
densing engines rated at 150 horse-power each, and 
guaranted for a maximum load of 225 horse-power, 
made by the Phoenix Iron Works Company, 
Meadville, Pa. Each engine is belted direct to a 
Westinghouse railway generator of 150 electrical 
horse-power. The vacuum is obtained by a Conover 
air pump and condenser belted directly to the 
engine shaft. The boiler feed pump is driven from 
the air pump shaft. Steam is supplied by two 
Manning vertical boilers. One engine and dynamo 
only were used during the test. It will be noted 
at the outset that each engine and dynamo is de- 
signed to deliver an average of 150 horse-power, 
but that during the test the average load on the 
engine was only 70 indicated horse-power, and the 
maximum 141 indicated horse-power. The best 
conditions of economy were therefore not realised. 
The test was made under commercial conditions for 
the owners of the plant. All the machinery had 
been run about three months, and no adjustments 
by the makers had been made since it was first put 
in. No special care had been taken to get very 
close regulation either of the engine or generator. 
One boiler was fired with coal, and used exclusively 
to supply steam for the fuel atomiser of the other 
boiler. ‘Straight crude oil’ was used exclusively 
as fuel for the boiler which supplied steam to 
the engine, and no steam was used from that 
boiler for other purposes. Indicator cards were 
taken at intervals of five minutes during the 17} 
hours of the test. A Tabor indicator was applied 
directly to each end of each cylinder, and all 
operated by the same mechanism. Indicator cards 
were taken simultaneously from the four indicators 
by two persons on asignal given at the proper time, 
without regard to the load on the engine. The 
speed of the engine was determined by a continuous 
revolution counter which was directly connected to 
the shaft of the engine. The variation of speed 
was shown by a tachometer belted directly to the 
engine shaft, and constantly in service. It was 
carefully compared with the revolution counter 
when on constant speed, and was made to agree 
with the counter. The speed of the dynamo was 
taken at four different times by a revolution counter 
held in the end of the shaft for five consecutive 
minutes each time. Three readings gave 604 revo- 
lutions, and one reading gave 603 revolutions per 
minute. The speed of the air pump was taken in 
the same way.” 


The following is the “ economy test :” 


Duration of test ib se .. 174 hours 
Average horse-power developed in 

engine as shown by 208 sets of in- 

dicator cards taken at five-minute 

intervals ae ~ i me ke 
Average horse-power delivered by 

dynamo as shown by 6209 sets of 

readings taken at 10-second in- 

tervals... = we ia i... |) OS EY. 
Net average steam pressvre in boiler 

by half-hour readings Ke a 111.8 Ib. 
Average vacuum by half-hour read- 

ings... a oti sl sab 25.2 in. 
Steam used by engine in 174 hours... 29,829.6 Ib. 

a ci per hour rio ia 
” ” per horse- 

power per hour ae ae a: 24.55 ,, 
Steam used by fuel oil jet in 174 hours 5064.5 ,, 

He a ” r hour ... 291.5 ,, 
Steam used by engine and fuel oil 

jet per hour ... nies is we 2008.8 ,, 
Percentage of steam used by fuel 

oil jet ... he 5 +a cad 14.5 





Weight of oil per gallon at 61 deg. 
Fahr. ... — ae 6.57 Ib. 


32.9 4, 
2308.3 ,, 
133 ,, 
1.9 4, 


Fuel oil used to raise steam pressure 
before starting, 5 gallons ... ve 
Fuel oil used for engine during test 
of 17} hours, 251.7 gallons... 
Fuel oil used per hour for engine, 
20.25 — an pes ras ee 
Fuel oil used per yet se per 
hour for engine, 0.29 gallon ef 
Additional fuel oil which would be 
required to maintain oil jet for 174 
hours, 59.71 gallons... 7 ae 
Additional fuel oil which would be 
required to maintain oil jet for 1 
hour, 3.43 gallons ... me pe 22.58 ,, 
Total fuel oil that would be required 
during day, 416.4 gallons ... ie ae 
Average temperature of water flow- 
ing from air pump ... a .. 91.8 deg. Vshr. 
Average temperature of feed water 
entering boiler sn i ... 126.6 “ 
Rise of temperature of feed water 
due to heater... eae ss ies 
Percentage of fuel saved by heater.. 
Fuel oil required to evaporate 
1000 lb. of water from 126.6 deg. 
Fahr. into steam at 112 lb. 
pressure es os 556 ose 
Water evaporated from 126.6 deg. 
Fahr. into steam at 112 lb. pres- 


393.3 ,, 


8 
3.06 


11.79 gallons 


sure per gallon of fuel oil ... es 84.81 lb. 
Water evaporated from 126.6 deg. 

Fahr. into steam at 112 lb. pres- 

sure per pound of oil ee 12.9 ,, 
Kind of fuel oil used ... . Straight Ohio 

crude 

Kind of fuel oil atomiser - Snell 
Area of steam outlet of atomiser 0.07 sq. in. 


Which is same as a round hole 0.3 in. 
in diameter. 

‘Tt will be noted that 14.5 per cent. of the total 
steam generated was used by the fuel oil atomiser. 
The atomiser was not properly proportioned for 
the work, and did not receive enough air. The 
flame was red, and evidently not economical. The 
atomiser and furnace have since been re-arranged 
with much better results. 

‘*In this engine the piston valves which dis- 
tribute the steam to both high and low pressure 
cylinders are controlled by the governor. The 
effect of this was clearly shown by the sets of indi- 
cator cards, which were taken frequently through- 
out the tests. With each set was a card from the 
receiver between the high and low pressure cylinders 
taken at the same time as the others of the set.” 

The cards are omitted, but 

‘* Each set shows the horse-power developed in 
each end of each cylinder, as well as the variation 
of pressure in the receiver. : 

‘The results are given in the following Table : 








_ | Set No. 1. | Set No. 2. | Set No. 3. 
Indicated horse-power in! 
high-pressure cylinder: | 
Crankend .. a | 2.4 13.8 25.3 
Head end ; | 2.5 14.8 26.1 
Indicated horse-power in! 
low-pressure cylinder: | 
Crankend .. wel 8.3 16.6 25.2 
Headend .. ..| 7.8 176 25 2 
Total indicated horse-| 
power.. i so aD 62.8 101.8 
Maximum pressure in re-| 
ceiver aw ee coat 5.9 9.0 11.0 
Minimum pressure in re- 
ceiver et = a 4.0 6.4 7.5 
Average pressure in re- ‘ 
ceiver se os - 4.9 72 8.2 
| 











‘Tt will be noted that while this is a condensing 
engine the high-pressure cylinder does a good 
share of the work even on the lightest loads, and 
the receiver pressure does not vary greatly either 


Fig.2 





during a single revolution or during a change of 
load of from 21 to 101.8 horse-power. While the 


load changes 485 per cent., the average receiver 
pressure only changes 167 per cent.; and even 





when the engine ran with the belt off and developed 
9.2 horse-power, there was no negative work in 
either end of either cylinder. These results, which 
I believe to be highly important, both for economy 
and close regulation, are due to the valves of both 
cylinders being controlled by the governor. 

‘*The variations in load in a plant of this kind are 
not only extreme, but rapid.” 

Fig. 2, annexed, shows a sample of the ampere 
readings during about seven minutes, at intervals 
of 10 seconds. 

‘* The variation is from 5 to 134 amperes, and in 
one interval of 10 seconds the load increased 115 
amperes, which equals 120 indicated horse-power. 

‘** During the regular operation of the plant, and 
with these extreme variations in load, the needle 
of the tachometer never left the space inclosed by 
the 230 and 240 revolution marks.’ 


(To be continued.) 








THE INSTITOTION OF MECHANICAL 
ENGINEERS. 

In our last week’s article on the Manchester 
meeting of the Institution of Mechanical Engineers 
(vide page 173 ante) we dealt only with the reading 
and discussion of the papers on ‘‘ The New Electric 
Lighting Works at Manchester” and ‘‘ Electric 
Welding” respectively, the discussion of the latter 
paper extending to the second day of the meeting, 
Wednesday, the Ist inst. We have now to treat of 
other matters, but before speaking of the visits and 
excursions it will be convenient to deal with the 
other papers which were read and discussed. 


Steam Canat Boats. 


The discussion on Mr. Dobson’s paper on ‘‘ Elec- 
tric Welding” having been brought to a conclusion, 
a paper by Mr. Henry Barcroft, of Newry, en- 
titled ‘‘ Description of Twin-Screw Propellers with 
Adjustable Immersion, fitted on Canal Boats,” was 
next read. 

Mr. Barcroft’s object has been to apply me- 

chanical propulsion to existing barges running on 
inland waters in Ireland. The arrangement which 
he has adopted consists, roughly speaking, of a 
horizontal engine having its crankshaft athwart- 
ships, and placed right at the stern on the deck 
of the vessel. On the cross-shaft driven by this 
engine are placed two screw-wheels, each gearing 
into a wheel with double the number of teeth 
fixed on the top of a vertical shaft which passes 
down the stern of the boat. At the bottom of 
each vertical shaft is a bevel wheel which gears 
into a corresponding wheel attached to the pro- 
onal boss. The vessels are twin-screw. The 
lades of the propellers are of large area, the 
screws themselves being only partially submerged. 
In order to retain them in this semi-covered posi- 
tion, an arrangement is made for lifting or lowering 
the vertical shafts and their attachments, as the 
draught of the vessel varies according to the lading 
The. propellers are placed alongside the rudder. 
We shall publish Mr. Barcroft’s paper at a later 
date, together with the illustrations, and we will, 
therefore, at once proceed with the discussion. 
Before this was opened, however, the secretary 
read a letter from the Portadown Carrying Com- 
pany, stating that they had worked cne of the 
barges fitted in the manner described, and had 
found it remarkably satisfactory. 

Mr. Wicksteed was the first speaker. Mr. Bar- 
croft had employed screw gearing, but he had stated 
that in one boat two engines were used, and the 
speaker thought that in such a case each crankshaft 
could be readily arranged to drive the correspond- 
ing vertical shaft by bevel gear, and in this way 
the screw or worm gearing would be unnecessary. 

Captain Longridge questioned the advisability of 
using partially immersed propellers, stating that 
it was generally the object of the naval architect to 
get as much immersion for his screws as possible. 

he driving by gearing would also be very ob- 
jectionable at high speed. 

Mr. Leslie S, Robinson asked why the propellers 
were only partially submerged. It was known to 
marine engineers that in running vessels very 
light (so that the propeller came out of the water 
in the manner shown in the drawings on the wall, 
although, perhaps, seldom to the same extent) there 
resulted a drop of efficiency of 25 per cent. or 
more. He thought that the propellers used by Mr. 
Barcroft were much too large, and if they had 
been made smaller, and put wholly into the 
water, a better result would, in his opinion, have 
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been obtained. The author had said that the 
propellers had never been fully immersed, and he 
would ask why the blades were made so broad, 
and whether the pitch was uniform. The arrange- 
ment of the leather disc to take the thrust, 
which had been described by the author, Mr. 
Robinson said might be used in fresh water, but 
would be useless for sea-going purposes. He 
asked whether the wash from the propellers was 
excessive with them but partially immersed ; 
and he also wished to know why, as the author 
stated, they were less likely to be clogged with 
weeds than if they were entirely under water. 
‘The author had also suggested that electrical trans- 
mission could be used for carrying the power from 
the engine to the propeller, but it was doubtful, 
the speaker said, if this would work out to be practic- 
able, as the number of transformations would be 
serious. No doubt the author had had a very diffi- 
cult problem to solve, but it was questionable 
whether he had used the best means available for 
the purpose. 

Mr. Aspinall asked how the thrust of the pro- 
pellers was taken up. There was a pair of bevel 
wheels shown, but the driving wheel could hardly 
be utilised for the purpose of thrust, especially as 
the shaft of the driven wheel was overhung. He 
could not see there was any abutment on the draw- 
ing for taking up the thrust. He would suggest 
this would be a favourable opportunity for trying 
electrical propulsion, which could be worked by 
means of an overhead wire. There could hardly 
be the objection to the disfigurement of the canal 
which was advanced against the use of an overhead 
wire in the public streets. 

Mr. Thomas Parker said he thought electricity 
for the purposes of propulsion on canals might 
be a success if the locks were arranged to pass the 
boats quickly enough. 

Mr. James Platt, of Gloucester, said that 40 
years ago David Napier retired to the banks of the 
Severn, where he had built a boat 110 ft. long and 
17 ft. wide, which was to be propelled by what he 
called screw wheels, which were 5 ft. 6 in. in dia- 
meter. These wheels, which were only partially 
immersed, were two in number, and were driven 
by rotary engines attached direct to the shafts. 
The vessel had fine lines, and made tolerable speed 
in smooth water, but she could not be manceuvred 
properly. The propellers were, therefore, taken 
out, and the speaker had converted the boat into 
a stern-wheeler. In introducing steam on canals it 
was a great thing to be able to apply machinery to 
existing boats. 

Dr. Edward Hopkinson thought it might be well 
worth while introducing the complication of the 
small electrical motor on canal barges, as the gain 
in cargo space would be important. He would 
suggest an overhead wire system, and sketched a 
possible arrangement on the blackboard. In this 
four uprights were placed in the barge in pairs, two 
abreast. These would act as conductors, and each 
pair would be connected at the top by a cross-piece 
forming part of the conductor. An overhead wire 
would be used, and the width of the cross-piece 
would give a certain latitude in steering, so that 
the barge need not keep on an absolutely straight 
course. Two pairs of the vertical conductors were 
to be placed in the boat, one being placed at the 
bow and the other at the stern. The object of 
this duplication was to keep the motor in constant 
electrical communication with the wire conductor, 
the latter being arranged to hang in bights. Where 
it was caught up by the supports one of the cross- 
pieces on the boat would not be in contact with the 
wire, but the horizontal distances between the 
supports would be so regulated that both cross- 
pieces on the canal boats would never be out of 
contact with the wire at the same time. 

Mr. Jeremiah Head criticised adversely the use 
of screw or worm gearing in place of bevel wheels. 
He knew it was tempting to use the device in 
places where it was required to diminish speed or 
change the direction of motion. Worm gear was 
unobjectionable for hand gear, but, when the whole 
power of an engine was required to be transmitted 
through it, it offered a very inefficient means of 
attaining the end. 

Mr. Charles Cochrane said that he and the late 
Mr.. Martin, before the death of the latter, had 
been engaged in seeking the solution to the problem 
of applying steam to inland navigation. One of the 
chief objects they had kept in view was to procure 
an engine which could be easily transferred from 
one vessel to another, and he hailed the author's 





proposals as a solution to the difficulty. He thought 
some of the speakers in discussing the author's 
paper had not quite grasped the situation. The 
object of these boats was not to obtain a high rate 
of steaming, but to move heavy weights at slow 
speed, 

Mr. Dobson said that anything which would 
reduce the cost of haulage on canals would be a 
benefit to the country, and the best prospect of 
attaining this end was to produce an arrangement 
which could be applied to existing boats. He took 
exception to Mr. Head’s objection to worm gearing, 
and, for his part, had found it an admirable means 
of altering speeds or direction of motion if it were 
kept properly oiled. It was light and had no back- 
lash ; the author had used gear of this type for 
transforming speed into power, the engines running 
faster than the propellers; and in regard to this 
point he would suggest that the slow speeds of the 
screws, although not wholly immersed, would not 
carry air down, and thus the loss due to that action 
would probably not exist. The wash of the 
propellers was the serious matter to consider, as 
at increased speeds the wave made would injure the 
banks of the canal, He had seen in France a 
device which seemed to meet this difficulty. It was 
a shield which surrounded the propeller, so that the 
wave was driven entirely aft, and did not spread 
laterally to the side. 

Mr. R. H. Tweddell said that he had taken part 
in the trial of an invention that had been brought 
forward nearly 30 years ago for the purpose of pro- 
pulsion in shallow waters in canals. The arrange- 
ment consisted of a wheel placed in a case in the 
manner described by Mr. Dobson, with this impor- 
tant difference, that the case was made to turn and 
thus direct the propeller race at an angle to the line 
of motion to the vessel, so that steering power was 
obtained. He had attended the trial trip of the 
vessel, and had given a favourable report on the 
invention, since which he had heard nothing more 
about it. 

Mr. Matthew Paul pointed out that the propellers 
described were undoubtedly inefficient. The author 
had said it was a peculiarity of these partially sub- 
merged propellers that they had little or no influence 
on the steering of the vessel; if one propeller 
were going ahead and the other astern, the way of 
the boat would be stopped, but her head would not 
be turned round ; this, the speaker said, was sufli- 
cient to prove that the propellers were ineffective. 
Bringing the blades out of water was opposed to 
all ordinarily accepted principles of propulsion, 
and he did not see how the slow speed affected the 
matter. 

Mr. T. Hurry Riches said that in canal propul- 
sion a fine pitch propeller should be used, so as to 
throw the water directly aft, and thus not injure 
the banks ; this would necessitate a high rate of re- 
volution. 

Mr. L. Sterne remarked that in the United States, 
on the Erie Canal, the steam-propelled vessels were 
great competitors to two important trunk lines of 
railway. Some of the propellers had shields. 
The Erie Canal was wider and had more traffic 
than the canals of this country as a rule. 

Professor Cawley said that he had studied the 
question of canal navigation by steam, and his 
views had been considerably modified by coming 
in contact with canal engineers. The conditions 
of working should not be settled without studying 
the needs of the case. 

Mr. Richmond pointed out that accidents might 
occur to the propellers described through improper 
closing of lock gates. He had seen rudders o 
vessels broken in Dublin. Mr. Rogers stated that 
he had made propellers for electric launches to be 
used on the Thames. They consisted of a com- 
plete thread, in place of blades, the pitch being 
fine and the speed of running high; with this 
arrangement there was no wash to speak of. 

In replying to the discussion, Mr. Barcroft said a 
good many technical points had been raised which 
it would be better to deal with at a later day, and 
he would confine his attention to the facts of the 
case, omitting the theories. The screw or worm 
gearing, which had been adversely commented on, 
had been fitted as a matter of convenience, and the 
loss of power, which Mr. Head had feared would 
occur, had not been noticed in work. This, how- 
ever, was a detail not absolutely necessary to the 
system. He would point out that both propellers 
could be driven, if required, from one shaft. Six 
thousand miles had been run over a system of 300 
miles with success. The northern canals of Ireland 





were much choked upwith weeds. Inonecase voyages 
of 120 miles in the aggregate had been made, eight 
cargoes, averaging 55 tons each, or 445 tons in all, 
being carried, the cost of coal over the whole 
distance being 33d. per mile. The crew was a man 
anda boy. The mate of this vessel was a militia- 
man, and had been called away to his martial 
duties during the voyage. One hand had, how- 
ever, brought the boat for 15 miles into Newry, 
passing through 12 locks, without meeting with any 
maritime disaster. With regard to the objection 
as to loss of time in passing locks, as bearing upon 
the application of electric propulsion, he would say 
that the time occupied was 14 minutes. With re- 
gard to the propellers, the slip was found to be 
generally 4 per cent., but in going into very small 
canals, where the sectional area was not much more 
than the boat itself, the slip was increased to 60 per 
cent. 

In proposing a vote of thanks to the author, 
Professor Kennedy said that many of the critics 
of the paper did not appear to quite grasp the 
difficulties of the situation. Any competent marine 
engineer could design and fit machinery into an 
Atlantic liner, or other ocean-going vessel. That 
was straightforward engineering, but Mr. Barcroft 
had been beset with difficulties which the ordinary 
naval architect had not to meet. 


MANCHESTER DRAINAGE WoRKsS. 


A paper by Mr. William Thomas Olive, resident 
engineer to the Manchester Main Drainage Works, 
in which the author gave a description of these 
works, was next read. We shall publish this paper 
in full shortly. 

On the President calling for a discussion, Mr. 
Charles Hopkinson said that the historical matter 
contained in the early part of the paper was not 
quite accurate, as reference was not made to some 
of the earlier floods of the district. The question 
of dealing with floods was raised as early as 1850 or 
1851, and one of the most serious floods which 
directed attention prominently to the subject 
occurred in 1886. No doubt the author would put 
this point right when the paper came to be printed. 
The speaker would ask how the sludge was dealt 
with ; whether the farmers would take it, or 
whether it had to be disposed of by being carried 
to sea or burnt. He would also ask why, with 
ample water available, the engines at the sewage 
works were not made condensing ; and also why it 
was that 70 per cent. was the efficiency of the 
accumulators used for electric lighting, when a 
much higher efficiency was readily guaranteed by 
the makers of many accumulators now in the 
market. 

Mr. Santo Crimp, referring to the question of 
London drainage, said that if it had to be done 
over again it would hardly be carried out on the 
same plan as that which now existed. The rainfall 
for one hour had been taken, but 24 hours should 
have been the time used in forming the estimate 
of the requirements of the sewers. He would ask 
why one of the sewers described in the paper had 
been made oval in place of being circular. With 
regard to sewage disposal at the outfall, it was 
stated the area for filtration was such that, on an 
average, the sewage from a population of 2500 
persons would have to be dealt with per acre. The 
speaker thought this was a high percentage, and 
bearing in mind the character of the land, he would 
be surprised if the area would be found sufficient, 
even if the sewage were chemically treated. He 
would ask whether some slip had not been 


f|made by the author in his hydraulics. He was 


under the impression that any given body of 
water would flow at its greatest velocity when the 
sewer was full. The author had said that the dia- 
meters of a certain sewer were 6 ft. and 7 ft. respec- 
tively, but that the hydraulic mean depth was 3.10ft. ; 
that, however, would be about the hydraulic mean 
depth of a sewer 12 ft. in diameter, so that there 
must be some mistake. 

Mr. J. B. Alliott spoke as to the sludge presses at 
Davyhulme. Some of the arrangements were new 
in application, if not in design, so far as carrying 
them out on an extensive scalewas concerned. The 
press was closed by hydraulic power in place of 
bolts and nuts being used in the ordinary way. 
Each press would turn out 1 ton of cake per hour, 
the quantity of lime used per million gallons of 
flow being about 12 cwt., but this amount would 
vary with different seasons and different districts 
from which the sewage was taken. Arrangements 





were made so that in the event of the hydraulic 











190 


ENGINEERING. 





[Aue. 10, 1894. 








H. M.S. 


CONSTRUCTED BY 


TORPEDO-BOAT DESTROYER 
MESSRS. YARROW AND CO., ENGINEERS, LONDON. 


(For Description, see Page 196.) 








pressure being lost—owing to the failure of a 
cupped-leather or other cause — the supply of 
sludge to the presses would at once be automatically 
out off. When it was considered how disagreeable 
the consequences would be if the presses were 
allowed to fly open while the sludge was being 
forced into them, it would be evident that a pre- 
caution of this kind was not unnecessary. 

Mr. Olive, in replying to the discussion, said he 
had purposely omitted mention of the early floods, 
as the matter was of local interest only, and he 
did not wish to extend a paper already too long. Up 
to now the farmers had been glad to take the 
sludge, and the greater part of it had been disposed 
of in this way. They had, however, an old river 
bed in which they could put that which was not 
taken away. The London provision for rainfall 
was } in. distributed over 24 hours, after which the 
storm overflow came into operation. The section of 
the sewer referred to by Mr. Santo Crimp had been 
adopted in order to go under the railways. As re- 
garded the filtration area, no doubt the number of 
persons to the area set apart for treating the sewage 
was high, but land was very difficult to get, and he 
thought that they would be able to satisfy the ship 
canal authorities in regard to the effluent water. 
As to the value of the pressed cake for manurial 
purposes, they had been trying it with barley and 
oats, and generally good results had been attained, 
but the quality varied. Sometimes a very floccu- 
lent material was received, ard this was very diffi- 
cult to deal with in the presses. 

Mr. Olive’s was the last paper read at the 
Manchester meeting, and a vote of thanks having 
been accorded to its author, two other contri- 
butions which were down on the programme 
were adjourned until a subsequent meeting. 
One of these was Mr. C. J. Hewitt’s paper 
on the manufacture of the standard screws for 
machine-made watches. Mr. Hewitt, it may be 
mentioned, is the engineer to the Lancashire 
Watch Company, an establishment which has been 
started at Prescot for the manufacture of watches 








by machinery. It will be remembered that we 
described these works very fully a short time ago, 
when we illustrated* some of the very beautiful 
machinery which has there been used for the pur- 
poses of manufacturing watches. 

The other communication adjourned was a very 
interesting paper by Mr. Samuel Dixon, of Man- 
chester, on ‘*Drilling Machines for Cylindrical 
Boilers.” 

The President next moved votes of thanks to 
the Lord Mayor of Manchester, the Mayor of Sal- 
ford, and Mr. Charles Hopkinson, the honorary 
secretary to the reception committee, also to the 
proprietors of various works visited, to the London 
and North-Western Railway Company, and the 
Lancashire and Yorkshire Company. It is need- 
less to say that these votes were carried with 
acclamation. The sitting then terminated. 


Tue Excursions AND ENTERTAINMENTS. 


As we mentioned in our preliminary article the 
week before last (vide page 97 ante), there was a 
very varied and interesting series of excursions on 
the programme of the meeting, together with a 
long list of works thrown open to the inspection of 
members. Many of the establishments visited we 
have already dealt with, whilst others were de- 
scribed in papers read at the meeting. We need, 
therefore, now do little more than refer briefly to 
the most important visits. On the afternoon of 
Tuesday, July 31, members were divided into two 
parties. The first proceeded to the electric light 
station in Dickinson-street, which had been de- 
scribed in Professor J. Hopkinson’s paper, read 
that morning ; after which the Corporation gas 
works in Bradford-road were visited. We described 
the gas works in our issue of the 27th ult. (vide 
page 135 ante). 

The second party proceeded to Messrs. Thomas 
Hoyle and Sons calico-printing works, also described 
in the same issue (vide page 126 ante). After this, 





* See ENGINEERING, vol. lvi., pages 1, 33, and 69. 
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a visit was paid to Messrs. S. and J. Watts and 
Co.’s fine warehouse in Portland-street, which 
covers an area of 3000 square yards, and consists of 
four storeys above the ground floor, the total floor 
area being 19,360 square yards, or nearly 4 acres. 
Here all kinds of Manchester goods are exhibited 
in 32 departments. The warehousing business of 
Messrs. Watts dates from 1796, when it was estab- 
lished in Deansgate by Mr. John Watts. After 
intermediate removals to New Brown-street and 
Fountain-street, the present magnificent premises 
were erected and opened in 1858. The firm has 
also warehouses in Silver-street and Chorlton- 
street, and altogether employs a staff of over 900 
persons. 

After leaving Messrs. Watts and Co.’s, the print- 
ing works of the Manchester Guardian were visited. 
This is also a very extensive and well-equipped 
establishment of recent construction, and here the 
visitors were able to witness the printing of one of 
the editions of the Manchester Evening News, 
which belongs to the same proprietors. 

In the evening the Lord Mayor of Manchester, 
Sir Anthony Marshall, held a conversazione in the 
Town Hall. The gathering was largely attended, 
and a very pleasant evening was spent. 

On Wednesday a visit was made to the Man- 
chester Ship Canal, a large party of members start- 
ing from the Pomona Docks and proceeding down 
the canal by steamer, the Trafford-road Swing 
Bridge, Mode Wheel Locks, Barton Swing Aque- 
duct, and Salford Docks being inspected. 

The alternative visits made by another large 
party of members on this day were to the Hy- 
draulic Power Supply Station, the Manchester 
Shipping Offices and Packing Company’s Ware- 
house, and the Fire Brigade Station. 


Tae Hypravtic Power Srarion. 

The Hydraulic Power Supply Station will be 
dealt with in a paper to be read at a future 
meeting of the Institution by Mr. Corbet Woodall, . 
and we may, therefore, leave anything like a 
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detailed description until this paper appears. 
Meanwhile, however, we may give some general 
particulars. The pumping station is situated 
in Gloucester - street, Oxford - street, on a plot 
of ground adjoining the Rochdale Canal. At 
present the station contains four vertical inverted 
triple-expansion pumping engines, each developing 
on trial a little over 200 indicated horse-power, the 
specified duty being the delivery of 230 gallons of 
water per minute against the accumulator pressure 
of 1120 lb. per square inch, with a steam pressure 
of 120 lb. per square inch, and a piston speed not 
exceeding 240 ft. per minute. Steam is supplied 
by five steel Lancashire boilers (four in use 
and one spare), each 7 ft. 6 in. in diameter by 
30 ft. long, worked in conjunction with two 
Green’s economisers. The boilers are fitted 
with Vicars’ mechanical stokers, and the ar- 
rangements for handling the coal are very com- 
plete. The coal conveyors, stokers, economiser 
scrapers, &c., are worked by Brotherhood’s three- 
cylinder hydraulic engines. There are two accu- 
mulators, each having a ram 18 in. in diameter, with 
23 ft. stroke. The works, which were designed by 
Mr. Corbet Woodall, and of which Mr. F. M. 
Evanson is the resident engineer, have only re- 
cently been opened, but judging from the demands 
so far made upon them, it will probably not be very 
long before an extension of the present plant will 
become necessary. 


THE MANCHESTER SHIPPING OFFICES AND 
Packinc Company’s WAREHOUSE. 

This warehouse is one of a number of establish- 
ments of this description which are in Manchester. 
It is customary for manufacturers or merchants 
to send their goods to the packing house, where 
the attendants are skilled in making parcels and 
packing them in a manner suitable for the trade in 
regard to the goods dealt with. The warehouse 
now under notice consists of spacious premises 
covering an area of about 2600 square yards, the 
upper portion of the block containing offices and 
warerooms for about 45 shipping firms, while the 
packing operations are carried out in the basement, 
which ic connected to the floors above by suitable 
hoists. In this basement there are 14 hydraulic 
presses, the diameters of the rams being from 12 in. 
to 20 in. Plaiting machines are used in the process 
of making up the goods. All the presses, passenger 
elevators, hoists, &c., are worked by hydraulic 

wer in connection with intensifiers and accumu- 
ators. The building is lighted by electricity, which 
is generated on the premises. All kinds of soft 
goods, varying from canvas to silk, are packed in 
materials suitable for their different markets. 
The number of workmen employed is about 150, 
and packages varying from 50 lb. to 30 cwt. each, 
and weighing altogether over 25,000 tons, are 
despatched annually to all parts of the globe. 


THE MANCHESTER FIRE BRIGADE. 


The fire brigade of Manchester is especially well 
organised, and is looked upon as quite a model es- 
tablishment. The force consists of 89 men of all 
ranks, residing at seven engine stations. There 
are also 15 hose-cart stations. The plant comprises 
eight steam and three manual engines, six tenders, 
23 hose-cart escapes, three extension ladders, one 
80 ft. and two 40 ft. respectively, 13,675 yards of 
hose, 107 stand pipes, 115 branch pipes, and 27 
horses. Hydrants are plentifully provided in the 
city on the constant-service water mains, which 
afford a working water pressure from 40 1b. to 
100 lb. on the square inch. Very powerful de- 
liveries may be obtained by coupling two hose pipes 
in a single jet. On the occasion of the visit to the 
chief station at Jackson’s-row on Wednesday, the 
Ist inst., a most interesting drill and display of the 
working of the brigade was carried out. 

On the evening of Wednesday the Institution 
dinner was held at the Grana Hotel, the President, 
Professor Alex. B. W. Kemnedy, occupying the 
chair. 


Excursions To Royton, OtpHAM, DavyHULME, 
Bury, AND RocHpDALe. 


There was no sitting for the reading of papers on 
Thursday, the whole day being devoted to excur- 
sions, of which there were three alternative ones. 
The first on the list was to Royton and Oldham. 
At Royton the Lion Cotton-Spinning Mills were 
visited. This mill has six storeys, and is 355 ft. 
long by 129 ft. wide. There are 107,000 mule 
spindles, with the necessary carding and other pre- 


frooms make 300 revolutions per minute. 





paration machinery. The mill is driven by a pair 
of high-speed compound horizontal engines of 2000 
indicated horse-power, constructed by Messrs. 
Pollit and Wigzell, of Sowerby Bridge. The dia- 
meter of the high-pressure cylinders is 27 in., and 
that of the low-pressure cylinders 46 in., the stroke 
being 5 ft. 6 in., and the engines making 75 revolu- 
tions per minute. The flywheel is 22 ft. in dia- 
meter, and grooved for 40 cotton ropes 1% in. 
in diameter, giving a rope speed of 5175 ft. 
per minute; the driving is direct from the fly- 
wheel to the line shafts; those in the mule 
The 
present indicated horse-power is 1640. Steam 
at 110 lb. pressure is supplied by six boilers 
each 30 ft. long by 8 ft. in diameter, a point of 
special interest being that four of these boilers are 
fitted with McPhail and Simpsons’ dry steam 
generators, recently described and discussed in our 
columns (vide page 244 of the last volume of En- 
GINEERING), 

From Royton the party next proceeded to the 
Mumps station, Oldham, to visit Oldham Corpora- 
tion Electric Light Works. This station was designed 
by Professor Alex. B. W. Kennedy, and carried 
out under his direction, being commenced in 1892 
and completed in March last. The principal busi- 
ness streets in the town are supplied with electric 
light. Steam is provided by two Lancashire boilers 
working at 1251b. per square inch, and having 
attached a Green’s economiser. There are four 
dynamos, each driven direct by a Willans engine, 
the total horse-power being 320. The engines are 
arranged for working either with, or without, 
condensation. Above the engine-room is a bat- 
tery of 59 cells of 500 ampere-hour capacity. 
The plant is sufficient for the simultaneous light- 
ing of about 2500 incandescent lamps, each 
of 8 candle-power ; an ample reserve is provided 
for cases of emergency. The mains are bare copper 
carried upon stoneware insulators in concrete con- 
duits under the footpaths. Where there is not 
room for a concrete conduit, the mains are laid as 
insulated cable, being carried in cast-iron pipes. 
The conduits are arranged so that fresh copper can 
be pulled into them without opening up the roads 
beyond lifting the covers of the manholes. The 
system of supply throughout has been so arranged 
that if, at any future time, it is desired to change it 
into a three-wire system, this can be done with- 
out pulling up the roadways or footpaths. The 
batteries are provided partly for a reserve, 
but mainly for supplying current during the 
hours of minimum demand, which are often long. 
They are charged by the dynamos during the 
time the latter have to work for supplying current 
to the circuit. By allowing them to discharge 
afterwards, the station can be shut down at night, 
and in the morning if required, thereby economis- 
ing the expenditure in wages and fuel. It is in- 
tended that the waste gases from the corporation 
destructor, on adjoining ground, shall be used under 
one of the boilers, when a further economy in fuel 
will be obtained. The station is now in charge of 
Mr. 8. Wilmott Newington, resident engineer. 
Mr. C. Stanley Peach was the architect of the 
buildings. 

The remainder of the afternoon was devoted to 
an inspection of the works of Messrs. Platt Brothers 
and Co., or of such part of them as time permitted 
to be seen. We so fully dealt with these works in 
our issue of July 27 (vide page 103 ante) as to leave 
little to be said on the present occasion. 

The second alternative excursion on Thursday, 
the 2nd inst., was to the Manchester Main Drainage 
Works, at Davyhulme, near Urmston. Thisis the 
establishment described by Mr. Olive, the resident 
engineer, in his paper on the subject, read at the 
meeting, and we need not, therefore, deal further 
with it here. 

The third alternative excursion on the 2nd inst. 
was to Bury and Rochdale. Proceeding first by 
train to Bury, the party were there taken in charge 
by Mr. Henry Webb, who proved a most pains- 
taking and efficient guide, and conducted to the 
Peel Mills, one of the best examples in the district 
of mills spinning American cotton. The establish- 
ment comprises two mills, having 67,000 and 100,000 
spindles respectively, and it was over the No. 2 
mill that the party was conducted by Mr. Webb ; 
the various processes being shown and explained in 
their proper sequence. The motive power arrange- 
ments of these mills attracted especial interest. 


The machinery of No. 1 mill is driven by a pair 
of side-by-side compound engines constructed by 





Messrs. John Musgrave and Sons, of Bolton, these 
engines, which are worked with steam at 95 lb. 
pressure, having cylinders respectively 32 in. and 
56 in. diameter, with 6 ft. stroke. The flywheel, 
which is grooved for 30 ropes 1 in. in diameter, 
has a diameter of 32 ft. and weighs 75 tons. 
No. 2 mill, on the other hand, is driven by the 
fine set of quadruple-expansion vertical engines, 
also constructed by Messra. John Musgrave and 
Sons, which we illustrated in ENGINEERING nearly 
two years ago (vide vol. liv., page 543), these en- 
gines being worked with steam at 200 lb. pressure, 
and representing most advanced practice. The 
engines are fitted with Corliss valves, and the cylin- 
ders are 18 in., 26 in., 37 in., and 54 in. in diameter 
by 44 ft. stroke, the revolutions being 80 per minute. 
The rope drum is 21 ft. in diameter and has 36 
grooves, the diameter of the ropes being 1# in.; the 
driving speed is 5280 ft. per minute, or 60 miles an 
hour. Steam is supplied by four Lancashire boilers, 
28 ft. long and 8 ft. in diameter, and, notwith 
standing the high pressure, these boilers have 
proved perfectly satisfactory. As to the efficiency 
and economy of these quadruple-expansion en- 
gines, Mr. Webb gave some interesting informa- 
tion. Carefully kept records, he stated, had 
shown that the weekly coal consumption in the 
two mills was practically identical, it being 694 
tons and 693? tons respectively, but whereas in 
No. 1 mill 67,000 spindles were driven with an 
expenditure of 1100 indicated horse-power, in 
No. 2 mill 100,000 spindles were driven, and the 
indicated horse-power was 1400. Thus the quad- 
ruple engine did 14 times as much work as the 
compound with the same expenditure of coal, while 
it drove about 71 spindles per indicated horse-power, 
against 61 driven by the compound. These are 
very important and suggestive figures. Another 
interesting fact mentioned by Mr. Webb was that 
the boilers had been originally fitted with mechani- 
cal stokers, but these had not proved satisfactory 
from an economical point of view, and their re- 
moval had resulted in a reduction of 30 tons per 
week in the coal consumption. 

On leaving the Peel Mills the members divided 
into two parties, who visited the felt hat factories 
of Messrs. Adam Ashworth and Sons and Messrs. 
Lucas and Co. respectively. The processes of 
manufacture seen at these establishments were of 
much interest, but as we described Messrs. Ash- 
worth’s works in our issue of July 27 (vide page 
142 ante) we need not speak of them further here. 

From Bury the party proceeded by train to 
Rochdale, where the wood-working and_flour- 
milling machinery works of Messrs. Thomas 
Robinson and Sons were inspected, the visitors 
being, in the first place, most hospitably enter- 
tained at luncheon by the firm. Messrs. Robinson 
and Sons’ works were also fully described in our 
issue above referred to (vide page 127 ante). 

The evening of the 2nd inst. was devoted to a 
visit to the Theatre Royal, Manchester, the theatre 
having been retained by the reception committee 
for members and their friends. The performance 
of ‘‘H.M.S. Pinafore” and ‘‘ Trial by Jury” was 
witnessed, and the function—which was a decided 
innovation in a meeting of this kind—was a most 
successful one. 


Excursions To Botton, Horwicn, CREWE, 
AND PRESCOT. 


On Friday, the 3rd inst.—the last day of the 
meeting—there were also three alternative excur- 
sions, there being no sitting for the reading of 
papers. The first party was divided into two sec- 
tions, known as Section A and Section B. The 
whole party proceeded to Bolton, when Section A 
visited the fine-spinning cotton mills of the North 
End Spinning Company. This mill contains 
80,000 spindles, and was built and completed in 
1890-1. It is five storeys high (not including 
basement) and is fireproof throughout, the floors 
being built of concrete and wrought-iron joists, laid 
on wrought-iron beams supported by cast-iron 
pillars. The girders and joists are of Belgian 
manufacture. The engines were constructed by 
Messrs. J. and E. Wood, of Bolton. They are of 
the horizontal compound side-by-side type, capable 
of developing 1200 indicated horse-power, and are 
fitted with Corliss valves; there are four Lan- 
cashire boilers, working at a pressure of 100 lb., 
made by Messrs. Hick, Hargreaves, and Co. The 
average amount of coal consumed for all purposes 
is less than 2} 1b. per indicated horse-power per 
hour, Power is transmitted from the rope pulley 
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to the line shaft by means of ropes 1} in. in dia- 
meter. The spinning machinery is ‘by Messrs. 
Dobson and Barlow, and is specially adapted for 
making power loom yarns of extra high quality. 
The card room is lighted by electric light on the 
inverted arc system, and the spinning-rooms and 
basement by ordinary incandescent lamps. The 
mill is fitted throughout with Grinnell sprinklers 
and automatic fire alarm; stand-pipes and hose 
being placed in the staircase outside the main 
building. 

The members of Section A next proceeded to the 
extensive works of Messrs. Dobson and Barlow, 
where they were shown the process of manufacture 
of the textile machinery made by this well-known 
firm. The works date from the year 1830, and were 
used in succession to the old premises in Black 
Horse-street, where the manufacture of spinning 
machinery had been carried on since 1790. The 
works cover an area of over 12 acres. The machi- 
nery made is principally for cotton spinning and 
doubling, although silk, wool, and other fibres are 
also dealt with. The machines produced include 
those for ginning, scutching, carding, combing, draw- 
ing, and preparing, ring and mule spinning, ring and 
mule doubling, winding frames, gassing frames, and 
bundling presses ; all the requirements of a cotton 
mill being made. Inthe foundries there are five 
cupolas, capable of melting from 90 to 100 tons of 
pig iron per day. Two of the cupolas, being near 
to the wood sheds, have the uptake turned over 
into a downtake, which is conveyed to the chimney 
by a flue. The heated air, in passing, raises the 
temperature of the blast supplied to the cupolas, as 
the blast pipe passes through the hot-air flue. The 
cupolas are charged by power hoists. The height 
of the chimney is 3664 ft., and was for a long 
time the largest stack in the world; in fact, it 
has but few rivals now. It was originally built 
for a chemical works formerly upon this site, 
which has been absorbed by the machine works. 
There is also a small steel foundry, a brass 
foundry, and softening, annealing, and harden- 
ing furnaces. There are a great number of 
bolt and nut turning machines, automatic screw- 
making and automatic wheel-cutting machines, 
and multiple milling machines. Subdivision of 
labour is a point to which much attention is here 
paid, and the machine tools in the works have been 
designed with a view to economy of production. 
The work required to be done is of the most exact 
character, in some cases pieces of thin cast iron of 
50 in. in diameter being turned to the 1000th part 
of aninch. The multiplicity of pieces in a business 
of this character is almost incredible, the number 
of articles dealt with amounting to hundreds of 
thousands per week. The packing department 
for the large foreign trade is a very important 
one, about 1000 cases of machinery being sent 
away each week to all parts of the world. 
Lancashire boilers are employed, supplied with 
Galloway tubes, and furnished with mechanical 
stokers on the spreading system. Some of the 
engines are old, but there are three or four 
new ones, including two high-speed ones running 
at 240 and 140 revolutions respectively; ropes or 
straps are used in connection with the driving gear. 
The greater portion of the works is lighted by the 
inverted arc lamp, reflected from a whitewashed 
ceiling, described in a paper recently read by Mr. 
Dobson before the Institution of Mechanical Engi- 
neers (see ENGINEERING, vol. lvi., page 554.). Electric 
welding is also a special feature in these works, and 
a paper on this subject was read by Mr. Dobson at 
the meeting just held. There is an experimental 
room, where are examples of the principal cotton- 
spinning machinery constructed. There are four 
pay offices, in which 3500 men and boys are paid in 
20 minutes each week, the pay proceeding in each 
office simultaneously. 

Section B first visited the engineering works of 
Messrs. Hick, Hargreaves, and Co. We described 
these important works very fully in our issue of 
July 27 (vide page 120 ante). The party afterwards 
proceeded to the engineering works of Messrs. John 
Musgrave and Sons. 

This firm was established in 1839 by John Mus- 
grave, and has been carried on by his sons and 
grandsons up to the present time. These works 
only employed about 15 men at first, but they now 
occupy an area of more than 8 acres, which is 
almost entirely covered with buildings. Thexe are 
three foundries, with complete accessories of pattern 
shops, dressing shed, store-rooms, &c. Four shops 
are devoted to engine work, and four others to mil] 
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gearing. There are also large engine-erecting shops, 
boiler works, smiths’ shop, and other adjuncts, 
providing employment for about 1000 men. The 
special work produced here includes quadruple, 
triple, and compound engines, with triangular con- 
necting-rods, and having no dead centres; and 
quick-speed engines on the same principle de- 
signed specially for electric machinery. An engine 
of the latter class was shown running on the brake 
during the visit. 

After leaving Messrs. Musgrave’s, the members 
comprising Section A became the guests of Mr. J. 
H. Hargreaves, by whom they were entertained at 
luncheon at the Conservative Club. The two 
parties then amalgamated, and paid a visit to the 
Lancashire and Yorkshire Railway locomotive 
works, at Horwich, under the guidance of Mr. 
Aspinall. These works we have dealt with par- 
tially in a former issue, but in any case they are 
far too important and extensive to describe in a 
notice such as this. We hope on a future occasion 
to be able to deal with them in the way they deserve. 

The second alternative excursion on the 3rd 
inst. was to Crewe, where the locomotive 
works of the London and North-Western Rail- 
way were inspected. The remark we have just 
made in regard to the Horwich Works, applies 
to the Crewe works to an even greater extent. 
A very interesting day was spent, Mr. Webb 
himself taking charge of the party and conducting 
it through the works. Luncheon was served in the 
drawing office, Mr. Webb making aspeech in which 
he gave some valuable particulars with regard to 
the working of compound, as against non-compound 
locomotives. Two engines were taken and run 
under similar conditions, the engines being as nearly 
as possible alike, excepting that one was a compound 
engine and the other non-compound. The course 
over which the engines were tried was between 
Crewe and Stafford. The compound engine had 
two high-pressure cylinders, each of 15 in. dia- 
meter; the low-pressure cylinder was 30 in. in 
diameter, and the stroke 24 in. The non-com- 
pound engine had two 19}-in. cylinders by 24 in. 
stroke. Both engines were eight-coupled and 
4 ft. 3in. wheels. Mr. Webb, in his speech, stated 
that in order to test the capabilities and determine 
the relative advantages and suitability of compound 
versus non - compound locomotives for working 
mineral and ordinary goods traffic, he had made 
trials with trains running between Crewe and 
Stafford, worked by engines of the above types. 
Two trains were used, composed of loaded coal 
wagons and the necessary brake vans, which were 
all carefully weighed previous to the trials. No. 1 
train consisted of one dynamometer car, 52 loaded 
wagons, and three brake vans—total weight, 695 
tons 13 cwt. 2 qr. 141b. No. 2 train was made u 
in the same way, except that in place of the dyna- 
mometer car a loaded wagon was added, equal to 
the weight of the car, the total weight of this train 
being 690 tons 16 cwt. 1 qr. 21 lb., the weights in 
both cases being exclusive of engineand tender. In 
carrying outthe trials both trains were ranged side by 
side on the main line at Crewe ; the compound engine 
was then attached to No. 1 train with the dynamo- 
meter car, and the non-compound engine to No, 2 
train, each engine having the same amount of fire 
in the box, the same height of water in the boiler, 
and steam up to full working pressure. Both 
trains were started and ran side by side to Stafford, 
instructions having been given to the drivers to 
keep the engines level with each other. On arriv- 
ing at Stafford the engines were turned and re- 
attached to their respective trains, which they 
worked back to Crewe, side by side as before. 
The engines were then changed from one train to 
the other, and two more trips run to Stafford and 
back in exactly the same way as the two previous 
ones, so that all the conditions of working were 
the same for both engines. The coal used, which 
was ‘South Wales,” was carefully weighed, that 
for lighting up and raising steam being kept 
separate from that which was used during the 
different trips, the latter, for convenience, being 
put into bags weighing 84 lb. each. Every care 
was taken to insure perfect accuracy of all the par- 
ticulars taken during each trip, an assistant being 
stationed on each engine to take the steam pressures, 
measure the quantity of water used, and note the 
number of bags of coal used. Indicator diagrams 
were taken simultaneously on each engine at in- 
tervals going up the banks, on all the trips, and 
the pull on the engine draw-bar and the speeds 
were accurately registered in the dynamometer car. 








At the end of the trials only a sma’! fire was in each 
of the fireboxes, the water level in the boilers 
being the same as at the start. 

















We append a detailed statement showing ——— 
coal consumption, weight of trains, &c., kindly 
supplied by Mr. Webb. 

Summary of Results. 

Saving 

Engine 2524, | per 

*| Engine 50, | Cent. 
Items. — Compound. | of Com- 

pound, | nd 

} } pow 
} Engine. 
———_—__——_—___ ee —_—_ — —————_ 
Mean weight of train, including 

engineand tender .. --| 768.85 tons | 767.565 tons 
Mean weightof train, excluding 

engine andtender .. --| 693.25 ,, | 691.715 ,, 

Ratio of weight of engine an 

tender to weight of train ..| 1t0917 1 to 9.12 
Number of axles in traia 120 120 
Mean speed per hour .. --| 17.74 miles | 17.74 miles | 
Maximum speed per hour... | 34 a os 
Total length of four tri -+| 96 ns 96 a 
Weight of coal charged in fire- | 

box for lighting up andj t. c. q. Ib.| t. c q. Ib.! 

raising steam .. on (091831091 8 
Weight of coal consumed on 

be es ee is --| 212 0 0/119 310 23.38 
Total weight of coal consumed) | 

including steam raising +3 11 3/2 9 013, 1084 
Consumption of coal in pounds 

per mile, excluding steam 

raising .. he an ee 60.€6 46.48 | 23,38 
Consumption of coal in pounds; 

per mile, including steam | 

nae... «| 7 | oS Tr wee 
Total quantity of water evapo- | 

rated .. ee ee --| 5452 gals. | 4112.5 gals.| 24,5 
Pounds of water evaporated 

per pound of coal, excluding 

steam raising .. ee ee 9.36 9.21 
Pounds of water evaporated 

per pound of coal, including 

steam raising .. a ‘ 7.94 7.47 
Total number of ton-miles, in- 

cluding weight of engine and | 

tender .. ee a --| 73809.6 73686. 24 
Total number of ton-miles, ex- 

cluding weight of engine and | 

tender .. ee ee -. | 66552.0 €6404.64 
Consumption of coal per mile 

per ton of train, weight of 

engine and tender included: 

(a) Excluding raising ot 
steam *- --| 1.2620z. 969 oz. 23.2 
(b) Including raising of 
steam ae --| 1.487 ,, | 1.194,, 19.7 
Consumption of coal per mile 
per ton of train, weight of 
engine and tender excluded : 
(a) Excluding raising of ; 
steam es oof 26 op | 1.075 ,, 23.2 
(b) Including raising of 
steam ‘a o? ae 1.325 ,, 19.7 
Maximum pull on draw-bar at | 

starting .. a ed --| 10.75 tons | 115 tons 
Maximum pull on draw-ba) | | 

while running .. aa yl TS Sea ie! Rey 
Highest indicated horse-power 

develo o = at ae 6 
Steepest gradient lin 177 | 





The third excursion on the 3rd inst. was to 


P| Prescot, to visit the works of the Lancashire Watch 


Company, where the members were shown over the 
several rooms containing the very beautiful ma- 
chinery by which these watches are turned out. 
We described these works so fully in a former issue 
(see ENGINEERING, vol. lvi., pages 1, 33, and 69) that 
it will be unnecessary that we should give an account 
of them here. Since our previous visit considerable 
additions have been made to the factory, which 
have largely extended its operations. A descrip- 
tion of these, however, we must defer to a future 
date. 

Altogether, as will have been seen from our 
account, the Manchester meeting of the Institution 
of Mechanical Engineers proved a most important 
and interesting one, por all connected with its 
organisation deserve to be heartily congratulated 
on the result. 





MESSRS. BEYER, PEACOOK, AND 
CO.’S WORKS. 

Tse well-known locomotive engine works of 
Messrs. Beyer, Peacock, and Co. are situated 
at Gorton, some two or three miles from Man- 
chester. The works, which were thrown open to 
the members of the Institution of Mechanical 
Engineers on one of the days of the recent meet- 
ing at Manchester, were established in the year 
1854, and although considerable engineering shops 
in that day, they were not of the same large 
dimensions that they have now reached, the area 
embraced at the present time being about 12 acres. 
They have grown from time to time on what may 
be described as the accretion theory, the original 
designer having had the foresight to arrange the 
first shops so that they might be added to as busi- 
ness increased, In this way the present establish- 
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ment has been built up unit by unit, new buildings, 
duplicates of the original, being constructed as re- 
quired. Each department is driven by its own wall 
engine, and thus is self-contained in this respect. 
The general arrangement is for a cross-shaft to be 
run at right angles to the line of tools, whilst 
there are other shafts driven by bevel ane 
running at right angles to the engine shaft, an 
from these the tools are driven by belt gearing in 
the usual way. 

Passing in from the public road one enters a 
large brick building, which constitutes the offices, 
and at right angles to this there are three rows of 
buildings, which form the main features of the 
works. The pattern-making and joinery depart- 
ments and the pattern stores are in the first build- 
ing. Beyond them we pass to the smithy, where 
are the usual appliances. The boiler-shops follow 
in rotation, and in these there are a good many 
special machine tools which have been designed and 
mostly manufactured by the firm for its own use. 
Amongst these may be mentioned a slotting machine 
in which the tool traverses on the cross-slide, and 
the table moves longitudinally beneath it. Another 
special tool is a vertical two-spindle drill with travel- 
ling pillar ; it will drill over an area of 20 ft. long 
and 14 ft. wide. There is a horizontal circular saw 
which is used for trimming the edges of flanged 
work, the plate being put on a horizontal table. 
This machine has two spindles, and is in essential 
details a two-spindle drilling machine, but carry- 
ing saws in place of drills; the tables are of the 
planing machine type, being traversed by screws. 
There is a multiple horizontal drill which is used 
for drilling many holes at once in foundation rings. 
For plate drilling there are two vertical drilling 
machines, each having two traversing cross-slides, 
with two heads on each cross-slide, the bed being 
18 ft. long, whilst plates 14 ft. 6 in. wide can be 
taken under the cross-slide. These machines are 
of the firm’s own make and design, as, indeed, are 
most of those we are now referring to. There is 
a double slotting machine with two traversing heads 
and having a bed 14 ft. long, the stroke for work- 
ing the tool being got by the unusual medium of 
an eccentric. There is a horizontal boring machine 
having along table and a head at each end. The 
method of working here is by a fixing which is 
placed on the table in a definite position, and which 
engages in some part of the object to be operated 
upon. In this way interchangeability of parts is 
secured, 

We now pass to the boiler-riveting department, 
where there is a Tweddell’s shell riveter, 7 ft. in 
gap, with an hydraulic crane attached. In the next 
shop there is a similar tool, but somewhat larger, 
as it will rivet to the centre of a barrel 22 ft. 
long, that is to say, it is 11 ft. inthe gap. Here 
are two overhead travelling cranes, rope driven. 
In the flanging department, which is in the next 
bay, there is a Tweddell’s hydraulic flanging press, 
by Fielding and Platt, with an 8 ft. 6 in. table. 
There are also punching and shearing machines, and 
angle-iron bending machines, with other appliances 
of a like nature. Amongst other tools in the boiler 
department may be mentioned a plate-edge planer 
by Hulse and Co., which will take a 16-ft. cut. There 
are also here a certain number of large machine 
tools, including a big double face-plate lathe, drill- 
ing machines, &c. 

We have now reached the extremity of one 
range of buildings, and pass from these to the 
other side of the yard, so as to work backwards to- 
wards the offices. The first department entered is 
the general forge, which is well equipped ; indeed, it 
is more completely furnished than there is much call 
for it to be in the present day, for here, as in other 
locomotive works, steel is fast elbowing wrought 
iron out of the field. There are a number of steam 
hammers of various types, both horizontal and 
vertical, specially for locomotiv? work, and designed 
for welding up wheel centres and other parts. 
There is, however, still work to be done in the 
forge, and on the occasion of our visit a 6-ton steam 
hammer was occupied in forging solid wrought- 
iron axle-boxes ; these are machined to the proper 
shape and then case-hardened ; they are fitted in 
steel horn-blocks, being ground by emery wheels. 
The furnaces here have boilers attached, and in 
-his way a large amount of steam is generated and 
much waste heat utilised. The piling of scrap for 
welding up into blooms is carefully done, and the 
piles regularly weighed. The case-hardening plant 
is very complete. Smaller articles are treated in 
circular boxes which are dropped into pit furnaces 
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by cranes. The other furnaces are of the ordinary 


square type. 

Passing from the last-named department, we 
enter the tender-erecting shop, which is served by 
a powerful travelling crane. Rens is a Tweddell’s 
portable hydraulic gap riveter of the older type. 
In the tender machine shop there are the usual 
tools, amongst others a special two-spindle radial 
drill and a big planing machine. 

The locomotive erecting shop is in one bay, and 
is 300 ft. long. It is he by two travelling 
cranes by Craven Brothers, one being 25 tons and 
the other 30 tons ; both are rope driven. ' There 
are no erecting pits in this shop, all work bein; 
done on the level. There is shafting right roun 
the shop, with long drums on it by which any port- 
able tools, such as drills, &c., may be worked. Gas 
and air furnaces for heating rivets are placed at 
intervals along the walls, and there is an arrange- 
ment by which, when the door of the furnace is 
opened, the gas and air are automatically shut off. 
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The stores adjoin this erecting shop, and all parts 
pass through here. 

We now visit the large machine shop of the works, 
where there is a great number of machine tools 
of various descriptions, a great many of them 
special to the work. The first things we noticed, on 
the occasion of our visit, were some wrought-iron 
axle-boxes, already referred to, being machined 
preparatory to the case-hardening process. The 
grinding machines for finishing after case-hardening 
are specially arranged for the work, and are situated 
here. There is an hydraulic riveter and some large 
locomotive-frame slotting and drilling machines 
with long beds, two of these machines being 
arranged with cross-slides. 

The next department to be entered is that in 
which the machine tools, designed specially for loco- 
motive work, are made, both for the firm’s own use 
and for sale. One of the latest of these is a hole 
grinding machine. There is a big planing machine 
with a 30 ft, table, which will take work 6 ft. by 
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6 ft. under the cross-slide. There are other planing 
machines of the same type somewhat smaller, be- 
sides a large quantity of machine tools of different 
descriptions. 

The foundry is a fine light building of two bays, 
having an overhead traveller in each, besides jib 
cranes, one being an hydraulic elevating pillar crane 
by Fielding and Platt. There are two cupolas 
and furnaces for melting cylinder metal. The brass 
foundry, smiths’ shops, and a steel foundry for 
smaller castings are in a separate building. 

_ We have now passed through the two outside 
lines of buildings, and from this point enter the 
central range which forms the original shops first 
built. Here are bolt and stud making machines, 
small lathes, milling machines, &c. The next ba 
is devoted wholly to machining cylinders, whic 
are brought in as rough castings, and are turned 
out completely machined. The third bay is used 
for erecting purposes. At the end of the shop 
there is a department for grinding milling cutters, 
which are made in all shapes and sizes. There is 
& universal milling cutter grinder, by Smith and 
Coventry, besides other tools of this description. 
Passing onward we come to some very large 
planing machines, and to a machine of the firm’s 
own design and make, used for boring cylinders 
and planing faces at the same time. Here are also 
& number of good machine tools suitable for loco- 
motive work. There is a single rail travelling crane 





with top guides, which serves the big tools on either 
side. Beyond are four bays containing heavy tools. 
There are some big wheel lathes, crank lathes, and 
some powerful milling machines, one a heavy tool, 
arranged to mill round the bosses of wheels, &c. 
This is a substantial machine, of the firm’s own 
make. There are three wheel lathes also made 
by the firm, the largest taking a diameter of 
7 ft. There are two fine vertical boring machines 
for wheel centres, made by the firm, and which 
will take 9 ft. between pillars. There is a special 
two-head slotting machine for forming the two 
ends of coupling-rods at one time. There is a 
machine for drilling holes in crank bosses, to 
take coupling-rod pins, when the wheels are on the 
axle, which is carried in centres ; as the bar has a 
definite position, the holes are made true and the 
throw of the crank is exact. 

About 2000 men are employed in these works on 
an average, the capacity being 200 engines per 

ear. : 
: The locomotives made in these works include a 
large number of different types, as railways in all 
parts of the world are amongst the customers of the 
firm. It would take too much space to give details 
of even leading types, but amongst the most notice- 
able of the locomotives turned out here were some 
designed by the firm for the New South Wales 
Government, and also for the Mersey Tunnel Rail- 
way ; in both of these unusual power was required, 
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on account of the heavy gradients ; in the latter 
case the ratio being 1 in 27 to 1 in 30, up which a 
load of 150 tons had to be hauled. 





SALFORD GAS WORKS. 

Tue Salford Gas Works, which were visited by 
many members of the Institution of Mechanical En- 
gineers during the recent meeting at Manchester, 
are the property of the corporation. The chief 
works are known as the Regent-road and Liver- 
pool-street Works, and are situated on either side 
of the London and North-Western line to Liver- 
pool. They are connected by a footbridge which 
spans the railway. These works were commenced 
in 1858, and cover an area of 124 acres. The 
Salford Gas Works are under the management of 
Mr. 8. Yarrell Shoubridge, the gas engineer to the 
corporation. 

In the Regent-road Works there are two retort- 
houses, containing together 212 through retorts, 
capable of carbonising 237 tons of coal, and pro- 
ducing 2,370,000 cubic feet of gas per day. In the 
larger of these two houses the work of charging and 
drawing the retorts is effected by machines actuated 
by hydraulic pressure. The coal for use in this 
house passes direct from railway trucks into coal- 
breakers underneath, where it is broken to a con- 
venient size. It is then elevated and conveyed 
into the retort-house to the charging machines by 
Woodward’s patent conveyors, which tip the coal 
into hoppers on the charging machines, and from 
these it is fed into the scoops which put it into the 
retorts. The average time taken by the machines 
in drawing the coke out of a retort, and putting in 
a fresh charge of coal, is one minute. e 
hydraulic power is obtained by means of a pair 
of high-pressure horizontal engines, with cylin- 
ders 12 in. in diameter and 15 in. stroke, driv- 
ing two double-acting pumps 64 in. and 44 in. in 
diameter. The hydraulic pressure es in the 
machine is 175 lb. per square inch. e machinery 
was designed by Mr. W. Foulis, gas engineer to 
the Corporation of Glasgow, and supplied by 
Messrs. Adam Woodward and Sons, of Manchester. 
These are two pairs of horizontal reciprocating 
gas exhausters, each pair capable of passing 80,000 
cubic feet of gas per hour. The total capacity of 
the two gasholders on these works is 2,000, 
cubic feet. 

In the Liverpool-street Works there are two 
retort-houses, the first containing 192 D retorts 
20 ft. long by 22 in. by 16 in., heated by regene- 
rative furnaces. They carbonise 264 tons of coal 
and produce 2,640,000 cubic feet of gas per 24 
hours. The coal for these retorts is supplied in rail- 
way trucks, which are lifted by two 20-ton hydraulic 
wagon hoists on to elevated railways over the coal 
stores. There are two pe of double-acting 
hydraulic pumps, ig be to 2} in. in diameter, 18in. 
stroke, driven by high-pressure horizontal steam 
engines with cylinders 12 in. in diameter, 18 in. 
stroke. The hydraulic machinery and engines 
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were manufactured by Messrs. Tannett Walker 
and Co., Leeds. 

The other retort-house has just been completed. 
It is designed to contain four benches of 72 retorts 
each, but at present only one bench is erected. 
These retorts are built at an angle of 32 deg., and 
will be charged with coal from the upper end by 
gravity. A considerable saving in labour is thereby 
effected. This is a very well arranged plant, and 
contains some features of interest, Mr. Shoubridge 
having given much thought and pains to include 
the best modern conditions in the design. We hope 
to refer more fully to this branch of the works at a 
future date. The coal falls from railway trucks 
into a coal-breaker underground, and after being 
broken, is lifted by an elevator into large hoppers 
placed above the retort bench. A smaller hopper, 
which travels on rails in front of the retort bench, 
conveys the coal from the large hopper to the 
retorts as required. In emptying the retorts, the 
lid at the lower end is opened, and the coke slides 
out into barrows placed beneath. The coal breaker 
and elevator are driven by a 14 horse-power Otto 
gasengine. The retort-house, when fully equipped, 
will carbonise 400 tons of coal and produce 
4,000,000 cubic feet of gas per day. 

There are two pairs of rotary gas exhausters, 
by Messrs. Laidlaw and Sons, of Glasgow, each 
driven by a steam engine, and capable of passing 
200,000 cubic feet of gas per hour. There are 
an annular vertical atmospheric condenser, and a 
vertical tubular water condenser for cooling the 
gas ; two rotary washers, and four tower scrubbers, 
the latter 12 ft. in diameter and 60 ft. high; and 
six 24 ft, by 24 ft. purifiers, the lids of which are 
lifted by hydraulic pressure. The ammoniacal 
liquor produced at all the works is converted into 
sulphate of ammonia by means of a ‘‘ Feldman” 
sulphate apparatus, in which last year 14,000 tons 
of liquor were treated, and 1250 tons of sulphate 
made, ; 

The Regent-road Works is situated about two 
miles from the Manchester Exchange, and may be 
reached by tram from Deansgate, or by rail from 
Exchange Station to Cross-lane Station. 





UNITED STATES POST-OFFICE CAR. 

On page 191 we illustrate a post-office car con- 
structed “ the Pullman Palace Car Company, of 
Pullman, Ohio, for the United States Government. 
It is 60 ft. long inside of the sheathing, and 9 ft. 8 in. 
wide. Itis fitted with tables and benches at which 
letters can be sorted, and has, in addition to the end 
doors, side doors for the reception and delivery of 
mails, Provision is also made for taking in and 
putting out bags while the train is in motion. 

Figs. 4 and 5 show a sorting-box which can be made 
to serve as one large box or two small ones. In the 
left-hand view (Fig. 4) the box is divided into two by 
the shelf d, and letters can be putintoeither part. In 
the right-hand view the division is folded down on 
the bottom of the box. 








THE MAXIM FLYING MACHINE. 

In our last issue we gave a short account of the 
flying machine devised and constructed by Mr. Hiram 
S. Maxim, and of the accident which befell it at the 
moment when its success appeared probable. We now 
publish on page 195 an engraving of the machine, and 
also one of the boiler, by aid of which our readers 
will gain a clearer comprehension of the construction. 

The Maxim flying machine is a large braced structure 
formed of steel tubes and wires, and is exceedingly stiff 
for its weight, which is about 8000 lb., including men 
and stores. At itslower partit carriesa deck on which 
the crew stand, where also the boiler, steering wheel, 
and reservoirs of water and gasoline are mounted, Ata 
height of some 10 ft, above the deck come the engines, 
each of which drives a screw propeller of 17 ft. 10 in. 
diameter and 16 ft. pitch, working in air. Above the 
propellers is the great aéroplane. Smaller aéroplanes 
project out, like wings, at the sides, the extreme 
width being 125 ft., and the length 104 ft. There are 
five pairs of wings, as shown in the illustration, but the 
intermediate three pairs are not always used, and at 
the time of the accident these were not in place. At 
that time the area of the aéroplanes was 4000 square 
feet. With all the planes in position, the total area is 
5400 square feet. Forward and aft of the great 
plane are two steering planes, carried on trunnions 
at the sides, and connected by wire strands with a 
drum on the deck. By turning this drum the steering 
planes can be simultaneously tilted to direct the 
machine upwards or downwards, or to keep it on an 
even keel. 

The chief interest centres on the boiler, as, unless 
this be made exceedingly light, it is hopeless to expect 





that the machine will soar. It will be seen by com- 
paring the illustration with the view of the Thorny- 
croft boiler on page 214, that there is a very close 
resemblance between the two. In each case there are 
two wing drums connected by a large number of 
curved tubes with a steam and water drum, and 
there are also downcomers to facilitate the circulation. 
The casing is also made of straight tubes. In the 
boiler of the flying machine a feed heater is placed 
over the steam drum, but it is not shown in 
the engraving. The feed heater is constructed of 
steel tubes ,*,;in. bore and y;in. thick ; the water is 
pumped through it at a pressure 30 lb. higher than 
the pressure in the boiler, and is delivered through an 
injector-like nozzle into the top of the downcomer 
pipe. The incoming water delivers its surplus energy 
to the surrounding liquid, creating a — and power- 
ful current in the pipe, and consequently maintaining 
an active circulation in the small tubes in which the 
steam is generated. The feed pumps are placed on the 
deck beneath the engines, and are of variable stroke, 
so as to be adapted to the needs of the boiler. As 
they work at high speed, the valves are of large dia- 
meter—larger than that of the plungers. Pounding 
is prevented by a rubber bag on the suction, and 
spring pistons on the discharge. The total quantity 
of water in the boiler only amounts to 200 lb. so 
that it is necessary that the amount of feed should 
be accurately adjusted. There is a very ingenious 
water-level indicator. A small pipe is led in a loop 
from front to back and from back to front of the fur- 
nace. It is then taken to the steam and water drum, 
and led backwards and forwards through that in the 
same way, belowthe water-line. The whole is filled with 
water, and forms a closed circuit having two loops—- 
one in the furnace and one in the water. Now, so long 
as the upper loop is in the water the pressure does 
not rise greatly beyond that in the boiler, because the 
heat taken up in the furnace is conveyed, by the 
circulation, to the water in the drum. But if the 
water level falls in the drum, then there is no outlet 
for the heat; the pressure consequently rises most 
rapidly, and shows itself on a gauge attached to the 
pipe. By this most ingenious device an open-faced 
pressure gauge is substituted for the usual gauge 
glasses. ‘The weight of the boiler with casing, feed- 
water heater, dome, and uptake, is 904 lb.; with 
burner and water it is 1206 lb. The heating surface 
is about S00 square feet, and the flame surface 30 square 
feet. 

The fuel burned in the boiler is gasoline, of a 
specific gravity of 72 Beaumé. It is carried in a copper 
vessel on deck, and is pumped through a vaporiser 
into the furnace. The pipe from the pump is led into 
a vessel having a large gasoline burner beneath it. 
In this vessel the spirit attains a pressure of 50 lb. on 
the square inch, and a corresponding temperature, in 
which condition it is, of course, highly inflammable. 
The gas which it gives off is conducted by a pipe, 
passing through the furnace, to a jet, like that of 
a Bunsen burner, at the front of the furnace, and 
in rushing through it, induces a powerful draught 
of air, with which it mixes. The combined charge 
passes through hollow firebars, pierced on the upper 
surfaces with fine holes, and burns in 7650 separate 
flames. The arrangement is so powerful that the 
pressure in the boiler can be raised from 100 lb. to 
200 lb. ina minute. The air supply can be regulated 
at will, while the expenditure of gasoline automati- 
cally adapts itself to the needs of the boiler. The 
pressure of the gasoline vapour acts on a lever, which 
is balanced by a spring. If the feed is greater than 
the consumption, the pressure on the lever puts a pawl 
in gear with a ratchet wheel, and, through interme- 
diate mechanism, works a block along a slotted arm to 
reduce the throw of the gasoline feed pumps. If the 
feed is too small, the opposite effect is produced, and 
the throw of the pump increased. 

There are two screws, each driven by a separate 
compound engine, having cylinders 5.05 in. and 8 in. in 
diameter by 12 in. stroke. The steam is distributed 
by means of piston valves having 3 in. stroke, and 
operated by eccentrics. The exhaust steam is de- 
livered into the air, but Mr. Maxim informs us that 
he used successfully an air condenser. 
be a necessity, because the supply of water would 
prove a serious load. Even to drive 100 horse-power 
would require some 2500 lb. of water per hour, which 
would be a considerable addition to a lengthy trip, 
especially if undertaken for warlike purposes in a hos- 
tile country. 

To supplement, or replace, the safety valve, by- 
passes are provided so as to allow live steam to 
directly to the low-pressure cylinders. Instead of 
blowing off into the air, the steam is blown past the 
high-pressure cylinders, and the fall in pressure is made 
to do work on the exhaust from the high-pressure 
cylinders, drawing the steam from the high-pressure 
cylinders and driving it into the low-pressure cylinders. 
The boiler will make more steam than the engines can 
take in the usual way. 

The boiler pressure, when running, is 320 lb. per 
square inch, giving in the high-pressure cylinder a 


This seems to. 





differential pressure of 195 lb., and in the low- 
pressure cylinder, 125 lb. The cut-offs are respec- 
tively .75 and .625 of the strokes ; in the high-pressure 
cylinder there is a very large clearance, designed to 
prevent injury from water in case the machine should 

itch. The actual horse-power delivered to the screws 
is 363, when the engines are running at 375 revolutions 
per minute. Of this, we are informed by Mr. Maxim, 
150 horse-power are expended in slip, 133 horse- 
power in actual lift on the aéroplanes, and 80 horse- 
power in driving the machine, with its frames and 
wires, through the air. The thrust of the screws, 
when the machine is moored, is 2100 lb., and when it 
is running it is 2000 lb. We give these figures as 
they were supplied to us, omitting decimals. The 
total lift is something over 10,000 lb., ata speed of 
40 miles an hour, and with the aéroplanes making an 
angle of about 7.25 deg. with the horizontal. 


H.M. TORPEDO-BOAT DESTROYER 
‘* HORNET.” 

ON page 190 we publish a view showing H.M.S. 
Hornet, constructed by Messrs. Yarrow and Co., of 
Poplar. We have already referred to the vessel at 
length,* and need not now do more than give her 
general dimensions. Her length is 180 ft., and her 
breadth 18 ft. 6 in, The hull is divided into 13 com- 
partments by water-tight bulkheads, 76 ft. amidships 
being devoted to the machinery space, and 30 tt. 
abaft this to the wardroom and cabin. The bunker 
capacity is 60 tons, which gives a radius of action at 
10 knots of 4000 miles. The armament consists of one 
12-pounder and two 6-pounder guns, one pair of swivel 
torpedo tubes on deck, and a built-in torpedo tube 
in the bow. There are two sets of triple-expansion 
engines, having cylinders 18 in., 26in., and 394 in. 
in diameter by 18 in, stroke. Eight Yarrow water- 
tube boilers are carried in two compartments, Each 
boiler has 1027 square feet of heating surface, 
20.6 square feet of grate surface, and weighs, with all 
fittings and water, 5 tons 7 cwt. On the official trial, 
held on Monday, March 19, 1894, the mean speed, 
over six runs on the measured mile, was 27.313 knots. 











THE TEMPLES OF PHIL. 

WE publish this week some further illustrations of 
the Temples of Phil, including some views and plans of 
the Temple of Isis (see pages 194 and 202). Baedeker 

ives much detailed information about these world- 
amed ruins, and to his admirable ‘‘ Guide ” we are in- 
debted for the following particulars. The island, 
which was clearly shown on the plan we published 
last week (see page 159 ante), is very small, being only 
420 yards long and 150 yards maximum width. It is 
covered with several separate ruins, of which the 
principal are the Temple of Isis, the Chapel of Hathor, 
and the Ruins and Portal of Diocletian. By far the 
most important of these is the Temple of Isis, a por- 
tion of which we illustrate. The plan (Fig. 2), 
indeed, only shows the arrangement of the actual 
temple itself, but not the extensive fore-court, 
which was flanked by obelisks, nor the great colon- 
naded court, that was of Roman construction. 
The great features of the temple itself are the 
massive and lofty towers, called pylon B, and of 
which we gave some illustrations last week. The 
solidity of construction will be evident from the hori- 
zontal and vertical sections, Figs. 3 and 4. The 
pylon is composed of two towers, with a narrow portal 
between them. The whole structure is 150 ft, long 
and 60 ft. high. It is pierced with many galleries, 
chambers, and stairways, and the surfaces are enriched 
with bas-reliefs. It will be noticed that on the west 
side of the main portul is a smaller one leading to the 
temple A. This temple is divided into several small 
chambers, and is surrounded by acolonnade, shown on 
page 202. The temple was founded by Ptolemy VII. 
The inner peristyle is bounded on the south by the 
pylon above referred to, on the north by a second 
pylon C, on the west by the temple A, and on the 
east by the great colonnade D. It will be noticed 
that the north pylon differs in arrangement and 
size from that of the south, and is not parallel 
with it. The colonnade D marks a series of 
small chambers, which were apparently devoted to 
sacerdotal uses. Beyond the north pylon is another 
court or hypostyle E, containing ten columns arranged 
in three rows ; they are 24 ft. 6 in. high and 13 ft. 9 in. 
in circumference. Part of this court is roofed, and the 
remainder is uncovered, but it was shaded by awnings. 
This court was probably built by Ptolemy IX., and in 
later periods served as places of Christian worship. 
Beyond the hypostyle is a series of three rooms known 
as the Chambers of the Proudos, and partly used, in all 
probability, as a treas The plans we publish are 
taken from recent careful surveys, and are fully dimen- 
sioned ; and the heights of the ground above the Nile 
levelare also given, in metres. On Fig. 2isa separate 
plan, marked G, of the ruins of the kiosque, or 


* See ENGINEERING, vol, lvii., pages 295 and 394, 
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Pharaoh’s bed ; it also was devoted to Isis, and is 
placed on the east coast of the island. The view on 
page 202 gives a grand idea of this beautiful ruin. 





THE SPEEDS OF OUR TORPEDO-BOAT 
DESTROYERS. 
To THE Eprror or ENGINEERING. ; 

S1r,—Referring to the statement which has been widely 
circulated in the press, and repeated by Lord Brassey in 
his able address at the recent meeting of the Institute of 
Naval Architects, that the speed of the Daring was over 
29 knots, we would point out that the speed referred to 
was that obtained on one run over the measured mile. 

As we attach no importance to speeds on isolated miles, 
we make a practice of only putting forward as the speed 
of a vessel that obtained on a continuous trial of three 
hours, on Admiralty conditions, and we would submit 
this asa fair basis upon which speeds should be placed 
before the public. On this basis we believe the speed of 
the Daring was ;33, of a knot per hour greater (obtained, 
we understand, by about 300 horse-power more) than that 
of the Hornet, and we are sure the builders of the Daring 
would not wish a comparison to be made in such a manner 
that the performance of their vessel should be placed in 
a more favourable light than the facts justify. 

We remain, Sir, yours truly, 
YARROW AND Co. 
Isle of Dogs, Poplar, London, E., August 8, 1894. 


To THE EpiTor or ENGINEERING. 

Sir,—In my recent address to the Naval Architects at 
Southampton, I stated that the speed of the torpedo- 
destroyer Daring was 29.368, and that of the Hornet 
27.628 knote. ’ : 

In justice to the builders of the Hornet, I desire to 
explain that the speed claimed for her was the mean 
speed obtained during a continuous run of three hours, 
whereas the s of the Daring was the maximum sp 
of 1 mile with the tide. 

Your obedient servant, 
BRASSEY. 
[ 4, Great George-street, Westminster, S.W., 
August 4, 1894. 

[We willingly insert Lord Brassey’s letter, but in doing 
so it is only right that we should point out that in the 
Times of the 7th inst. there appears a letter from Mr. 
John I. Thornycroft, in which he states that the record 
speed of the Daring (which he gives as ‘‘ 29.268,” not 
‘* 99.368” knots) was made in a run against the tide, not 
with it. The speeds on three successive runs over the 
mile, quoted by Mr. Thornycroft in the letter referred to, 
are as follows: ‘‘ Against tide, 28.214; with, 28.571; 
against tide, 29.268.”—Ep. E ] 








BALANCING OF LOCOMOTIVES. 
To THE EpIToR OF ENGINEERING. 

Sir,—With your kind permission I will answer the 
points raised in the letters of your correspondents in your 
issue of August 3. 

1. Excess and Defect of Counterweights at certain Points 
of Stroke.—I regret that I have not made my point suffi- 
ciently clear, and to prevent further misunderstanding, 
will say that in using above words in paragraph 1 of my 
letter published June 29, I referred neither to radial pulls 
nor to accelerations, but to balance alone. This, I think, 
was obvious from the opening words of the paragraph in 
question ; and I should be interested to know on what 
the whole process of counterweight determination rests, 
if nob on moments round the axle, both in its ne and 
in other planes perpendicular thereto. Mr. Ife is a 
little behind when he says “this week” (that of July 20) 
I introduce leverage of crank. 

I am, of course, aware that the horizontal disturbing 
forces due to the acceleration of the reciprocating parts, 
and the steam pressure, are greatest on dead centres, and 
if I put my sentence thus: ‘The horizontal disturbing 
forces resulting from such defect”—leaving other con- 
siderations aside for the moment—the apparent contra- 
diction disappears. 

Correction.—In my letter of June 29, I find I twice 
used the words ‘‘centrifugal force” ins of ‘‘tangen- 
tial vis viva,” which was what I had in mind at the time 
I referred to that part of the counterweight due to the 
reciprocating parts. 

2. Choice of Coefficient A.—By slow-running engines I 
meant, generally speaking, goods engines, though it would 
be more accurate to define the expression as meaning 
engines with low rotative speed. This consideration, 
rather than an arbitrary classification of engines, should 
determine the value to be assigned to A, and Mr. Rolfe’s 
remarks quite indorse my reasoning on the point. 

3. Counteracting Sinuous Motion.—The “‘ other means ” 
to which I alluded in my letter of June 29 are: use of 
inside cylinders, long wheel base, avoidance of heavy 
overhanging parts (very common on Continental pas- 
Senger engines, and all but universal on goods engines), 
and radial coupling between engine and tender. 

4. “* Drowning ” of Fore-and-Aft Motion.—“* J. D.T.’s” 
comparison of the engine running on a level track to a 
pendulum of infinite radius would, no doubt, be correct 
were there no passive resistances which gradually destroy 
the live force of an oscillation, considered alone. In the 
case of any engine attached to a train, there are, in addi- 
tion, the active resistances of the buffer and draw springs, 
which can fairly be assimilated to the horizontal com- 
— of an inclined — + ve radius. My 

revious reasoning on the suspended engine thus applies, 
and I think is confirmed by the fact that the fore-and-afé 
motion is most sensible at starting, and is felt less and 
less as the speed rises. 
5, Partially Balancing Reciprocating Parts in Coupled 


Wheels.—I can scarcely accept “‘J. D. T.’s” assertion 
that ‘‘the vertical disturbance, due to the attempt to 
balance a satisfactory proportion of the reciprocating 
parts, produces disastrous results,” without a more pre- 
cise definition of the word “satisfactory,” the expres- 
sion being elastic, and practice arbitrary rather than 
precise. 

Granting that the effect on the coupling-rods is of 
variable moment, according to circumstances, my other 
objections still remain, and the advisability of having 
more pairs of wheels than necessary out of balance, is 
questionable. In the case of a four-coupled engine the 
unbalanced portion of the counterweight in coupled wheels 
will increase the tendency to pitch, whereas, in a six- 
coupled engine the effects of the excess weight in gi 
- trailing wheels wholly or partially neutralise eac 
other. 

As one has only the choice between several evils, I 
should think it preferable in this case to assign a smaller 
value to the coefficient A, rather than introduce other 
features of debatable effect, and, as I remarked in my 
letter published June 29, this coefficient varies largely for 
engines doing very similar work, and is presumably 
considered *‘ satisfactory ” in each particular case. 

6. Coming now to Mr. Rolfe’s rather sweeping sum- 
mary of my letter published July 20, it is curious to note 
that though he considers that paragraph 3 ‘‘ begs the 
question,” he proceeds the very next minute to protest 
against making ‘‘a slovenly job” of the counterweight- 
ing, which is exactly what I condemned in the paragraph 
mentioned. 

If he imagines I ever dreamt of balancing in the drivers 
what properly belongs to the coupled wheels, he is griev- 
ously mistaken, and a little less haste on his part would 
have drawn his attention to the preceding sentence: “If 
you once admit the principle,” &c.—and would have pre- 
vented his shooting so very wide of the mark. Whilst 
keeping an open mind on this matter, I, at present, very 


eed | Much disapprove of balancing any given part in other 


than its corresponding pair of wheels, until good cause is 
shown for doing otherwise. I am not a little astonished 
that, after my remarks on this point, Mr. Rolfe should 
draw such a conclusion. 

7. I much regret that the motif of my concluding 
sentence has not his distinguished approbation, and I 
would commend to his attentive pernsal your review of 
Mr. Bowen Cooke’s book on British locomotives, pub- 
lished in your issue of May 25. He need not, however, 
go any further than his own line to find that some loco- 
motive superintendents attach practical value to the senti- 
ment he characterises as feminine, and which induced 
Mr. Stroudley, for instance, to have the driver’s name, 
and mileage of engine, painted in gold letters inside the 
cab. If Mr. Rolfe, to borrow an historic phrase, considers 
the factor of human nature, as applied to the upkeep of 
locomotives, une quantité négligeable, I politely beg to 
dissent, and venture to think that a little experience will 
speedily convince him of the error of his views. Mr. 
Rolfe differs much from the majority of his countrymen 
if he has not, at some time or other, stood at King’s 
Cross, St. Pancras, or Paddington and pointed out with 
pride the splendid creations of British engine builders to 
some country or Continental friend. I venture to think 
most of us have felt what you said, viz.: ‘‘ observing 
the glint of the electric light on polished brasswork and 
chocolate splashers, who can repress a word of admiration 
for the handsome appearance of that triumph of me- 
chanical skill?” 

Thanking you for kind courtesy, I remain, Sir, 

Yours faithfully, 


NovoyE VREMYA. 
London, August 6, 1894. 








THE NILE RESERVOIR. 
To THE EpitoR oF ENGINEERING. 

Sir,—I was glad to see in your last number a sketch of 
the proposed dam across the Nile in the neighbourhood 
of the Island of Phile, which, unless otherwise dealt 
with, would cause that island and the temples built on 
it to be periodically submerged. hy not put a con- 
crete wall round the island so as to inclose the temples, 
and a culvert to the lower side of the dam to carry off 
any water that might filter through? From observations 
made during a recent visit to Egypt, it would i oy that 
the builders of the temples themselves surrounded them 
with thick walls, or fortifications of mud bricks, and I 
cannot help thinking that dealing with the ruins, in the 
way I propose, would not only be a simple but a more 
satisfactory way of protecting them than by attempting to 
raise them bodily. A bridge to the island from the main- 
land would make them easy of access, and I cannot help 
thinking that these interesting and ancient monuments 
would be better preserved than they are at present, 
subject as they are to be partly submerged at the period 
of the ‘‘ High Nile.” 

Yours faithfully, 
. W. Wess. 

Chester-place, Crewe, August 9, 1894. 





MOULDERS’ DISPUTE ON THE NORTH- 
EAST COAST. 
To THE EpiToR OF ENGINEERING. 

Srir,—A rumour having gained currency to the effect 
that this dispute had been settled by the men resuming 
work on the old terms, I wish with your permission to 
give, on behalf of those affected, an official and emphatic 
denial to such a statement, and further to say that it is 
absolutely without foundation. : 

The men have in no way suggested their willingness to 
resume work on any such terms as those recently offered 





by the employers. 


Thus the dispute continues, with no signs of abatement, 
the proposals of settlement being as remote as they were 
20 weeks ago, when the struggle first began, and whilst 
recognising the amount of suffering involved to ourselves 
and to the families of the 20,000 men which it is estimated 
are enforced into idleness as the result of the dispute, 
we deny that the blame rests with the men, seeing we 
have courted the strictest investigation by offering to 
submit our claims to be considered and adjudicated upon 
by any thoroughly constituted tribunal. Thanking you 
in anticipation, 

Yours, &c., 
ABTHUR HENDERSON, 


District Delegate, 
198, Croydon-road, Newcastle, 
August 2, 1894. 





THE TRANSPORT OF COAL BY WORMS. 
To THE Eprror oF ENGINEERING. 

S1r,—I have looked through a number of French tech: 
nical books for a practical solution of the following 
problem, but in vain. Can any reader of your valuable 
journal give me an answer? 

I have to feed 12 tons of coal an hour to a group of 16 
boilers. I intend to propose a worm to meet this end ; 
for the coal is very small and of bad quality. Coal is 
tipped at A and taken by a horizontal worm B to a dis- 
tributing worm C. Underneath the trough and in front 
of each boiler there is adoor, which, when opened by the 
stoker, allows the coal to fall into the bins D. Power 
can be taken from a 34-in. shaft E running at 80 revo- 
lutions per minute. 

1. What would be the best pitch and diameter of the 
worms ? 

2. Diameter of worm shafts ? 

3. Number of revolutions per minute ? 

4. Horse-power absorbed ? 

I am, Sir, yours truly, 


Onnaing, Nord, France, August 6, 1894. 





BICYCLES WITHOUT GEAR. 
To THE EpiTor oF ENGINEERING. 

S1r,—As no doubt your readers are aware, the bicycle 
is not a modern invention, machines of the kind worked 
by cranks on the driving axle having been in use in 
various parts of the country in 1846, and bicycles without 
gearing, usually termed ‘“‘ velocipedes,” were pretty fre- 
quently to be seen a century ago. They were chiefly used 
to facilitate the movements of very heavy or of aged per- 
sons, by relieving them of the weight of the body while, 
as it were, walking. They were propelled by a series of 
pushes on the ground with the feet in the manner in which 

latelayers now work a trolley alongarailway. It might 

worth while to consider whether or not this simple 
machine could advantageously be re-introduced, with the 
advantage of all the reductions of weight and friction 
applied to the present vehicle. There is a manifest loss 
of power in the geared bicycle in order to gain speed, but 
it is probable that the percentage of effective power 
obtained is less than by the arrangement under notice. 
The cost of the geared machine must be greater, and there 
is not the total immunity from danger in riding it that is 
possessed by a machine not in a state of balance on an 
edge. No practice is required to learn to work the latter ; 
it is lighter to draw up hills, and presents the same facility 
as the present machine for rushing down them, while 
the feet form the most effectiveof brakes. The principal 
question is that of speed, and that must be settled by 
ractice. I should imagine that six or seven miles an 
our might be obtained without unduelabour. For those 
advanced in years, for the very heavy and the feeble, the 
machine seems to offer acheap and ready means of getting 
along without fatigue, and providing at same time a 
healthy amusement. 
I am, Sir, your obedient servant, 
Gro. Broaprick, Memb. Inst. C.K. 





AERONAUTICAL SOCIETY OF GREAT 
BRITAIN. 
To THE Eprror or ENGINEERING. 
Siz,—You would oblige me much if you could make 
room for the insertion of this letter, which I have sent to 
the Secrétaire - Général of the Aéronautical Congres at 
Antwerp. It explains the comparative inaction of the 
various aeronautical societies. 
Yours faithfully, 
¥. W. Breakey. 


To the Secrétaire-Général of the Congres de la Science de 
Atmosphere, Meeting at Antwerp. 

Sir,—I have rectived the invitation to your Congress, ard I 
regret that I cannot attend, and that I know no one connected 
with our small number of members who would care to do so, see- 
ing that for nearly 30 years we have been discus-ing the very 
subjects which it is proposed to bring forward at Antwerp, and 
that it is thought by all that it is time that practical experiment 
should take the place of talk. 

Our many reports, of which I herewith send you the last, will 
testify to the earnestness with which our members have sought to 
solve the many problems connected with aero-dynamics. 

But, alas ! the public does not sufficiently support the « fforts of 
the aeronautical societies, so as to enable them to go into the 
practical part of the subject, but only just soas to enable them to 
disseminate information, 

This is the case with all such societies, and the subscriptions of 
their few members allow this only to be done, so that no aero- 
nautical society has been able to institute any experiments in 
flight, but has relied upon individual ¢fforts, which have generally 
been conducted on the lines of the information published in the 
reports of their respective societies. 

{ have the honcur to be, yoursfaithful'y, 
F. W. Breargy, Hon. Scc. 

Aujust 1, 1894. 
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thereby bringing the centres of the cylinders much 
c'oser together and economising space in the engine 
compartment; and, of course, adding to the cargo 
capacity in the ship. The total length of the engines 
is about 25 ft., which is much less than could be 
attained if the ordinary link gear had been used. The 
reversing gear is controlled by Brown’s well-known 
steam and hydraulic direct-acting engine. In the 
construction of the engines cast steel has been largely 
used. 

The shafting is of Siemens-Martin steel. The four 
cranks are each built up separately, and are inter- 
changeable. The crankshaft is 14} in. in diameter, 
the thrust shaft 14 in., and the tunnel shaft 14 in. 
The thrust-blocks are of the ordinary horseshoe type, 
of white metal, and there are seven rings. The blades 
of the propeller are of manganese bronz2, while the 
boss is of cast steel. There are three blades to each 
propeller, the diameter being 17 ft., and the pitch 
20 ft. 

The condenser is oblong, and supports the back of 
the cylinders. It is 19 ft. long, of cast iron, and is 
fitted with brass tubes, the cooling surface being about 
10,000 square feet. The condensing water to each 
condenser is circulated by a large centrifugal pump 
driven by an independent engine, made by Messrs. 
John and Henry Gwynne, Hammersmith. The air 
pumps are driven by a lever working from the cross- 
head of the low-pressure engine in the usual way. 
There is also fitted a large evaporator to produce the 
necessary fresh water from sea water to make up the 
feed, and to avoid the use of salt water in the boilers. 
A large feed heater and filtering arrangements are 
yrovided, An auxiliary condenser has, in addition, 

een fitted on board, with a separate circulating pump, 

so that all the auxiliary machinery in the ship is 
worked separately from the propelling engines. An 
installation of Worthington pumps has been fitted 
on board. 

There are three boilers in the ship, constructed of 
steel, and adapted for a working pressure of 200 lb. to 
the square me Two of the boilers are double-ended, 
and are 15 ft. 9in. in diameter by 21 ft. 5 in. long, 
while the single-ended boiler is of the same diameter, 
but 11 ft. 3in. long. There are four furnaces at each 
end, making 20 in all, each with a Purves flue. These 
are 3 ft. 4 in. mean diameter, the length of firebar 
being 5 ft. 9in. The total heating surface is 12,176 
square feet, and the grate area is 383 square feet. The 
boilers are fitted with ‘‘Serve” tubes 3} in. in dia- 
meter, with 1g-in. spaces between. There is fitted a 
system of induced draught as referred to in a paper 
read at the Southampton meeting of the Institution of 
Naval Architects.* The arrangement of the boilers is 
shown on the illustrations on page 199. The boilers 
are in one compartment and exhaust into one chimney 
stack, which, by the way, is 84 ft. high from the 
grate level, and elliptical in plan, 14 ft. by 9ft. The 
fans are 7 ft. 6 in. in diameter, and are driven 
direct by Sturtevant engines running under ordi- 
nary conditions at a speed of 370 revolutions. 
The fans induce a draught through the furnaces, 
the air having previously been heated by passing 
through tubes placed in the way of the waste gases from 
thefurnaces. The inlet of air to the furnaces is through 
tubes placed in a casing over the boiler, thence down 
a passage in front of the smokebox at the end of the 
boilers, and into the furnaces. The gases from the 
furnace, after passing through the boiler, play around 
the tubes forming the air inlet, and subsequently pass 
into the funnel, at the base of which are the five fans 
inducing draught through the passages thus briefly 
indicated. 

At the trials on the measured mile at Skelmorlie, 
the displacement of the vessel was 12,400 tons, the 
draught being—forward, 21 ft. 9 in. ; aft, 21 ft. 7in.; 
mean, 21 ft. 8 in. Six runs were made, the mean 
results being as follows : 


Mean Result of Six Runs on Measured Mile. 
Steam pressure... a ... 199.5 Ib. per sq. in, 
Air pressure in stokehold 3.16 in. 
Revolutions, port engine as 86.4 

a starboard engine... 86.9 
Indicated horse-power, port en- 
4074 


gine ost ae oe a 
Indicated horse-power, starboard 
ok oa 4329 


engine... 5 
Total 8313 
a 27 in. 


15.8 knots 


The temperature at the base of the funnel was about 
550 deg. Fahr. 

As _— is an interesting element in view of the 
system of forced draught, it should be stated that the 
Indicated horse-power per ton of engines equals 12 

9 o- boilers ‘ 4 

9 = machinery ,, 6 
On her first trip to Philadelphia the speed averaged 
14.1 knots, and on the homeward run 13.7 knots, the 


Vacuum 


* See page 213, 





power developed being about 7000 indicated horse- 
power, 
(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 25, 1894. 

THERE isa perceptible improvement in structural 
material, pig iron, and merchant steel. Large orders 
for steel billets could be placed at 19 dols., but manu- 
facturers are as yet unable to promise deliveries. 
Merchant iron makers report a slight improvement, 
but, taking an average, the expansion of orders at fur- 
naces and mills is unimportant. Prices continue very 
low. The Western Railroad strike is over, but steps 
are being taken for a more general uprising of labour 
later on. It will be nipped in the bud by unobserved 
concessions among employers, who recognise the 
necessity of meeting some of the just demands of the 
employed. There are additional evidences of a slight 
improvement in mining, textile goods production, 
house-building, and in machinery making. Western 
railroad companies, who have been solicited to buy 
rails, are ready to lay 30,000 tons during the next six 
or eight months, provided their plans are not upset. 
The Atchison Company contemplate the construction 
—or rather extension—of five or six lines that will 
develop valuable traffic. Other great systems are 
awaiting more favourable conditions before buying 
needed supplies. The rail mills are doing better than 
during the spring, but the entire iron industry is in 
bad shape, doing about one-half the average of ordi- 
nary years, 

PHILADELPHIA, August 2, 

Ordinarily there is the equivalent of 1,000,000 tons 
of pig iron in crude or other forms in the yards, mills, 
and shops of consumers throughout the country. At 
this time there is not one-fourth of this amount, be- 
cause of the hand-to-mouth policy that has been fol- 
lowed for over one year. Stocks of crude iron at fur- 
naces are lower than for years. The end of the tariff 
fight may be the signal for change of policy among con- 
sumers. Should buyers from any cause decide to en- 
large holdings of raw material, a period of unusual 
activity would ensue, There is, however, no present 
indication of such outcome, but sooner or later the 
long withheld requirements will be presented. The pos- 
sibility of an unexpected reaction is anticipated by one 
here and there, and it is only proper to say the basis 
for a quick expansion of supply has been laid. The 
falling off in the demand for pig iron to about one-half 
the maximum production was no accident, and those 
who fully understand the extraordinary recuperative 
powers of this country, cannot view the present 
collapse of production and of requirements with in- 
difference. The compensation must come, but how? 
Revenue legislation will be disposed of, our political 
prophets think, this week. Thousands of buyers are 
anxiously awaiting this conclusion. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was slightly more 
active on Thursday forenoon, when some 8000 or 10,000 
tons of iron changed hands. Scotch warrants fluctuated 
between 423. 1d. and 42s. 14d. per ton cash, with 
buyers leaving off at 42s. 04d. There was no business 
done in any other kind of iron. In the afternoon 
there was less doing, not more than 5000 tons being 
dealt in, and again Scotch. Of that quantity only 
one-half was out-and-out business, the other half being 
done at 42s. this week, with ‘‘ plants,” and 42s, 1d. 
yesterday, with a “‘call.” Cash prices were about 4d. 
per ton easier than in the forenoon. At the close the 
settlement prices were—Scotch iron, 42s. per ton; Cleve- 
land, 35s. 44d. ; Cumberland and Middlesbrough hema- 
tite iron, respectively, 433. 9d. and 42s. 74d. per ton. The 
market was very idle on Friday forenoon, the transac- 
tions being limited to 2000 tons of Scotch iron. Prices 
were firm, but without any change of consequence. About 
3000 tons of Scotch iron changed hands, and the cash 
quotation closed 4d. per ton down from the forenoon, 
otherwise there was nothing doing. The settlement 
prices at the close were without change. In consequence 
of the Bank Holiday, there was no market on Monday, 
and when business was resumed on Tuesday forenoon 
there was so little done that the members of the “ring ” 
might almost have remained another day on holiday. 

ealing was limited to Scotch warrants, 2500 tons 
changing hands at 42s. 04d. cash per ton, leaving off 
buyers at that price, being just a aide above Friday’s 
close. Cleveland was quoted at 35s. 44d. cash buyers, 
and 43s. 74d. for Cumberland and 42s. 64d. per ton for 
Middlesbrough hematite iron. In the afternoon there 
was more business doing, theturnoveramounting to 6000 or 
7000 tons. Scotch was again dealtin at the price that ruled 
in the forenoon, leaving 423. per ton buyers. Theclosing 
settlement prices were—Scotch iron, 42s. per ton; Cleve- 
land, 35s. 44d. ; Cumberland and Middlesbrough hematite 
iron respectively, 43s. 74d. and 42s, 3d. per ton. A steady 
feeling was shown in the market this forenoon; the turn- 
over, however, was limited to 7000 tons, partly Scotch and 
partly Cumberland hematite iron. Scotch warrants opened 
at 42s. 04d. cash per ton, and advanced to 423. 1d., at which 
they left off buyers. Cumberland and Middlesbrough 
hematite iron advanced, respectively, 4d. and 2d. per ton. 
A fairly good business was done in the afternoon, and 





prices advanced both for Scotch and Cleveland iron. The 
settlement prices at the close were, respectively, 42s. 14d., 
35s. 6d., 43s. 9d., and 42s. 74d. The a are the cur- 
rent quotations for several special brands of No. 1 makers’ 
iron: Clyde and Summerlee, 553. 64. per ton; Calder, 
56s. 6d.; Coltness, 57s.—the a | all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 523. ; 
Shotts (shipped at Leith), 55s. per ton. Gartsherrie, 
Langloan, and Carron out of the market. Towards the end 
of last week the four furnaces that were making basic iron 
were damped down, so that only seven furnaces are now 
in blast. A year ago there were 67 furnaces in blast. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 2564 tons, against 5688 tons in the correspond- 
ing week of last year. They included 375 tons for Aus- 
tralia, 260 tons for Italy, 200 tons for Belgium, 111 tons 
for Spain and Portugal, 280 tons for China and Japan, 
smaller quantities for other countries, and 1152 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 306,099 tons yesterday after- 
noon, as compared with 306,659 tons yesterday week, 
thus showing a decrease for the past week amounting to 
tons. 

Finished Iron and Steel.—There is practically nothing 
doing in manufactured iron and steel, most of the works 
that make such goods being closed, owing to the miners’ 
strike, which, by the way, seems this week as if it were 
entering upon a more hopeful stage. Almost all the per- 
manent office employés of the iron and steel works have 
now been dismissed. No reliable prices for finished iron 
and steel can be quoted. 


Glasgow Copper Market.—Copper is showing a decided 
upward tendency as regards prices. No business was 
done since last report till yesterday afternoon, when some 
metal changed hands at 39/. 3s. 9d. per ton three months, 
the cash price being, at the close, 38/. 15s. per ton buyers, 
and 38/. 17s. 6d. sellers. The market was rather quiet 
this forenoon, the cash quotation being 2s. 6d. under last 
night’s close, at 387. 12s. 6d. per ton buyers. In the after- 
noon 39/. 2s. 6d. per ton three months was got. 


Important Steamship Contract for Greenock. — The 
Anglo-American Oil Company have just placed an order 
with Messrs. D. J. Dunlop and Co., Port Glasgow, for 
the construction of a large steamer to carry 5000 tons of 
oil. The engines, which will be of considerable power, 
will be supplied by the builders. This new steamer will 
be the largest oil-carrying steamer in the trade. Her 
bunker capacity will admit of 600 tons of coal being 
carried. The news of this important contract will be 
hailed with considerable satisfaction by the inhabitants 
of Port Glasgow, particularly so when it is remembered 
that the successful firm have at present a limited quan- 
tity of work on hand. Messrs. Dunlop have had a large 
amount of experience in the construction of oil-tank 
steamers and fitting them out for sea. 


Orders for Locomotives Booked by Glasgow Firms.— 
For the Oudh Railways, India, Messrs. Dubs and Co., of 
the Glasgow Locomotive Works, have just booked an 
order for 12 engines, and Messrs. Neilson and Co., Hyde 
Park Locomotive Works, Springburn, have booked an 
order for 10 engines for the same company. Recently the 
latter firm contracted to build some heavy locomotives 
for the Great Indian Peninsula Railway. 


Condition of Trade at Greenock.—In the shipbuilding 
and engineering industries at Greenock there is abun- 
dance of work for all classes of skilled artisans and their 
helpers. The three local shipbuilding firms have on hand 
something like a score of steamers and sailing vessels, 
representing in the aggregate about 70,000 tons of new 
shipping. any of the vessels have h7en booked quite 
recently, so that there is a certainty tnat there will be 
full employment for all workmen for twelve months to 
come. 


The Renfrew Shipbuilding Yards.—So far as shipbuild- 
ing and the kindred trades are concerned, Renfrew is now 
in a very happy condition. Messrs, William Simons and 
Co. have at present four dredgers in course of cunstruc- 
tion, two of which are being built to the order of the 
British Government. One of them is rapidly nearing 
completion, and will, in all likelihood, be launched in two 
or three weeks. Messrs. Lobnitz and Co. are also well 
employed, having two dredgers in hand, also for the 
British Government, and similar to those in course of con- 
struction by Messrs. Simons and Co. They have also 
recently docked a large Spanish steamer for overhaul and 
re-boilering. 

Dundee Suburban Railway.—The Dundee Suburban 
Railway was first formally proposed in 1884, and, although 
powers for its construction were obtained in the same 
year, the work did not begin till 1887. The con- 
tractors have found many difficulties in their way, and 
an extension of time is now being asked from Parliament. 
It is a double line of railway, and is 44 miles long. There 
are to be four stations, 22 bridges, and one viaduct. The 
capital of the Suburban Railway Company, including 
debentures, is stated at 330,3007. 


West Highland Railway.—This new line of railway was 
successfully opened yesterday for passenger and goods 
traffic. For the present there are to be three trains through 
daily from Edinburgh and Glasgow to Fort William, 
and a similar number of through trains in the opposite 
direction. On Saturday of this week the Marchioness of 
Tweeddale, wife of the chairman of the North British 
Railway Company, is to perform the ceremony of formally 
opening the line. 

Inverness Water Supply.—Last Thursday the Town 
Council of Inverness, in the capacity of water com- 
missioners, paid an official visit to Loch Ashie and the 
works in connection with the water supply to the town, 
with the view of arriving at some conclusion as to the 
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various proposals now under consideration to meet the 
increasing wants of the community. The Commissioners 
had with them an exhaustive report, wert prepared 
by Mr. James Fraser, C.E., in course of which he pointed 
out that observations showed that the present daily con- 
sumption of water was 1,600,000 gallons, which is nearly 
73 gallons per head fora population of 22,000, or about 60 
gallons per head after making the usual allowance for 
trade purposes. After a careful examination of the 
various schemes suggested for improving and increasing 
the supply, Mr. Fraser recommends (1) that the pipe 
from the town to the reservoir and pressure tank and 
across the river should, without unnecessary delay, be 
doubled, so as to give sufficient pressure, at an estimated 
cost of 6000/. ; (2) that the old pipe should be examined, 
and the great leakage and waste at present going on 
searched out and stop ; (3) that arrangements should 
be made to get a supply from Loch Duntelchaig, at a cost 
of about 20,5007. ; (4) to enlarge or double the pipe be- 
tween the loch and the reservoir, so far as necessary, ata 
cost of about 3700/7. ; (5) and, if thought advisable, to con- 
tinue the doubling of the pipe down to the pressure tank, 
so as to give a full supply to the town when the reservoir 
requires emptying, at a cost of about 5001. These works 
would involve an expenditure of about 31,0007. 


Important Coal Find near Prestonpans.—Borings have 
been going on for some months in a number of fields on 
an estate near Prestonpans, with the result that coal and 
fireclay in abundance have been found in all the fields. 
One of the seams is 7 ft. thick, and another is 3 ft. thick. 
The coal is of good quality, and very suitable for gas- 
making, although scarcely equal to the best coal of the 
west country. The working of the coal has already been 
undertaken by a firm of coalmasters. 


Glasgow Building Trades Exchange.—An exchange for 
the building trades of Glasgow and the West of Scotland, 
the first institution of the kind in the United Kingdom, 
was opened in this city to-day, Sir William Arrol and the 
Lord oo of Glasgow being the chief speakers. Ib 
bids fair to be a great success, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on Change here was very thin, the market was dull, and 
little business was transacted. Producers quoted 35s. 6d. 
for early f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, and few of them would listen to a less quotation, 
but there were merchants ready enough to sell at 35s. 44d., 
at which figure a few parcels changed hands. Middles- 
brough warrants opened 35s. 44d. and closed 35s. 4d. cash 
buyers, with little or nothing doing in them. The lower 
qualities of pig iron were weak in price, the supply being 
a good deal in excess of the demand. Sellers asked 34s. 6d. 
for No. 4 foundry and 34s. for grey forge, but less might 
have been accepted. East coast hematite pig iron 
was only in very moderate request, and prices had a 
downward tendency. For early delivery of mixed numbers 
42s, 9d. was asked, and some firms mentioned 43s., but 
transactions were said to have occurred at 42s. 6d. 
Spanish ore was quiet, rubio being about 12s. ex-ship 
Tees. To-day the market was a shade firmer, but prices 
of makers’ iron were not changed. Middlesbrough war- 
rants advanced to 35s. 54d. cash buyers, but the quota- 
tion was nominal. The agitation of the Cleveland blast- 
furnacemen for an eight-hours day is causing some 
anxiety. On Saturday a large demonstration is to be 
held here, in order to attend which the men are taking a 
24 hours’ stand. Itis estimated that the 24 hours’ suspen- 
sion of work means a loss to the north of England of 
30,0007., of which large sum 10,0002. in wages will be lost. 


Make and Disposal of Pig Iron.—The Cleveland. iron- 
masters’ returns for the month of July show a net in- 
creased make of 1405 tons as com with June, and an 
increase of 21,434 tons ae with the corresponding 
period of 1893. The total make of Cleveland pig iron 
was 123,114 tons, a decrease of 619 tons on the make for 
the previous month, and an increase of 4000 tons above 
the output for July, 1893. The make of other kinds, 
including hematite, spiegel, and basic pig iron, is 
129,517 tons, an increase of 2024 tons compared with the 

revious month, and 17,902 tons over the make for 
July, 1893. The total make of all kinds was 252,631 
tons, as compared with 251,226 tons for June, and 
231,197 tons for the corresponding period of last year. 
Two more furnaces have been blown in on hematite, and 
one on Cleveland pig iron has been damped down. There 
are 94 furnaces blowing, as against 93 for June and 87 for 
July, 1893. Makers’ stocks and stores contain 78,000 
tons of Cleveland pig iron, as against 65,000 tons at the 
end of June, and 126,000 tons at the end of July, 1893. 
There is an increase of 12,000 tons on the month, but in 
public stores there is a decrease of 2639 tons, making a 
net increase of about 10,000 tons. In Connal’s stores 
there are 95,392 tons, making a total in makers’ and public 
stores of 173,411 tons. 


Manufactured Iron and Steel.—Slackness still charac- 
terises the manufactured iron and steel trades. Very 
little work is going on, and new orders are exceedingly 
scarce. Market quotations are said to be below cost of 
production, and prospects are certainly very discouraging. 
Common iron bars are 41. 17s. 6d. ; best bars, 5/. 7s. 6d. ; 
iron thip-plates, 41. 15s.; steel ship-plates, 4/7. 17s. 6d. ; 
iron ship-angles, 47. 11s. 9d.; and steel ship-angles, 
41, 12s, 6d.—all less the customary 24 per cent. discount 
for cash. Heavy sections of steel rails remain nominally 
at 31. 12s. 6d. net at works. 


The Consett Iron Company.—The ordinary general 
Meeting of this company was held at Newcastle on Satur- 








day. The annual report exhibited a profit, with 97760. 
brought in, of 134,563/, Interim payments had been made 
of 3s. 11d. per share on preference shares, and 6s. per 
share on ordinary shares. There had been special ex- 
penditure on pits, coke ovens, &c., of 19,9791., and the 
directors recommended further dividends of 4s. per share on 
preference shares, and 9s. per share on ordinary shares— 
45,0002. The undivided profits will then stand as follows : 
Returned to shareholders, March 31, 1892, in reduction 
of paid up-capital, 8355. ; balance, 5534/. ; total, 13,8897. 
The — exceeded that of the previous year by 13,814/., 
and having regard to the low prices and other adverse 
conditions, was considered satisfactory. The report was 
adopted. 

The Coal and Coke Trades.—Fuel keeps steady. At 
Newcastle best Northumbrian steam coal is quoted 133. 
f.o.b. Here good blast-furnace coke remains at 123. 6d. 
delivered at Cleveland works. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
J. Grayson Lowood and Co. : Annual Meeting.—‘The 
fifth general meeting of the shareholders in Messrs. J. 
Grayson Lowood and Co., Limited, was held on Saturday 
at the Royal Victoria Hotel, Sheffield. The chairman 
moved the adoption of the directors’ report and balance- 
sheet, already publisbed, and the payment of a dividend 
of nee on share, free of income-tax. He commented upon 
the calamitous coal strike of last year, which created an 
unparalleled anxiety amongst employers of labour. Of 
this anxiety the directors had had their share, and whilst 
they had suffered and worked hard, they regretted their 
labours had not been rewarded with that measure of 
success they had ho for. The trading profit for the 
ear was 5245/. 5s. 7d., and when he told them this had 
mn struggled for out of an output of 8,237,200 bricks 
and 36,340 tons of other manufactures, and after pay 
ments of 28,017. 5s. 6d. for labour only, and 15,012/. 2s, 1d. 
for railway charges, he was persuaded they would feel 
their interests had not been neglected. This profit en- 
abled the directors to pay 6s. per share dividend, which 
was — to 4 per cent., and left a small margin to 
carry forward. During the year the are rties account 
had been increased by 16672. 193. 6d., of which sum 13600. 

was in the development of the mines at Deepcar. 


The Newest Railway Tunnel.—The railway traffic on 
the London and North-Western Company’s section from 
Manchester to Leeds was on Sunday, for the first time, 
passed through the new tunnel under Standedge, a lofty 
portion of the Pennine Chain, between Diggle and Mars- 
den. The newtunnelis 3 miles and 70 yards long, and has 
been constructed from the plans and under the direction 
of Mr. F. Stevenson, chief engineer to the company. It 
has been driven through gritstone rock and hard shale, 
and has been lined with hard bricks of Brindle make, 
of which over 25,000,000 have been used therein. 
Double lines are placed in the tunnel at a dead level, and 
watering troughs run in the four-foot either way. The old 
pair of narrow tunnels, carrying each a single line under 
Standedge, will be closed for a while for inspection, and 
the carrying out of any repairs that may be found neces- 
sary in them, and then all four lines will be constantly 
used, those in the new tunnel being most probably devoted 
to fast trains. 

Henry Briggs, Son, and Co., Limited.—The report 
of this company of colliery proprietors at Whitwood, 
Methley, and Normanton has been issued, and states 
that the year was more favourable than was at one time 
anticipated. During the months preceding and three 
months following the stoppage of collieries, owing to the 
unfortunate dispute with the miners, an immense de- 
mand for existed, accompanied during the latter 
period by unusually high prices. Since, however, the 
stocks of consumers have been replenished, the demand has 
been very poor, and prices have fallen to the level of those 
ruling prior to the stoppage. Nor does the general con- 
dition of trade throughout the country warrant the hope 
of as y improvement. The directors express satisfac- 
tion that the outcome of the struggle led to a settlement 
of the wages dispute, and they hope that in the future con- 
ciliatory methods may be successful. During the strike 
efforts were made by utilising the company’s rolling stock 
to minimise the loss caused by the stoppage. The balance 
outstanding to the credit account is 44,438/., including 
10,3552. derived from investments outside of collieries, 
and 20,680. brought forward from last year. It is recom- 
mended to pay 18s. 9d. per shareon the “‘ A” and 12s, 9d. 
per share on the “‘B” shares, which, with the interim 
dividend, makes a return of 10 per cent., and carries for- 
ward a balance of 25,0131. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has exhibited a more 
quiet tone. The best descriptions have made 11s. 9d. to 
12s. per ton, while secondary qualities have brought 11s. 
to lls. 6d. per ton. Deliveries of household coal have 
been about an average, and orders are increasing ; No. 3 
Rhondda large has made 10s. 6d. to 103. 9d. per ton. 
There has been about an average demand for coke; 
foundry qualities have made 17s. to 17s. 6d. per ton, while 
furnace ditto have brought 15s. 6d. to 16s. 6d. per ton. 
Iron ore has been dull. The manufactured iron and 
steel trades have shown some weakness, there being little 
demand for steel rails. 


The *‘ Conquest.” —The Conquest, cruiser, which, with 
the Carysfort, also at Devonport, and the Comus at 
Portsmouth, is to be refitted and brought forward for 
service with the training squadron, is to be at once taken 
in hand. The total estimated cost of the Conquest’s 
refit is 31,0007, but the Lords of the Admiralty intend 


spending only one-half of this amount during the present 
financial year. This will provide for a thorough examina- 
tion and repair of the under-water fittings and wood 
sheathing, partially caulking and re-coppering the bottom, 
repair of pumps and fittings, drainage and ventilation 
arrangements, water-tight doors, hatches and manholes, 
coal bunkers, steering gear and helm signals, &c. The 
engines and boilers and auxiliary machinery will be 
overhauled, refitted, and tested, and the torpedo fittings 
and machine gun fittings, magazines and shell-rooms are 
to be carefully examined and repaired. A sum of 4500J. 
will be required to provide mountings for a new arma- 
ment of nine 6-in. breech-loading guns. 


Bristol and the Great Western.—The Great Western 
Railway Company has decided to at once take in hand 
the construction of a connecting line from the Severn 
Tunnel to Avonmouth Dock, for which Parliamentary 
powers were obtained some time since. It is ho by 
this means to tap the coalfields of South Wales, and make 
Avonmouth a coal-exporting port. 


Barry Railway.—The dividend on the ordin stock 
of the Barry Railway and Dock Company for the first 
half of 1894 is to be at the rate of 10 per cent. per annum. 
The ratio of working expenditure to receipts last half- 
year was 44.46 per cent., as compared with 43.39 per cent. 
in the half-year of 1893. There was a reduction of 6481. 
in the amount laid out on the permanent way, stations, 
&c. ; but locomotive power cost nearly 3000/. more than 
in the corresponding six months. This is due principally 
to the fact that a higher price had to be paid for coal. 
Shipping expenses amounted to 20,020. against 16,6130. 
on account of the extra work done, but the dock working 
expenses and repairs were slightly lower. The number 
of passengers carried was 638,867, against 571,238, exclu- 
sive of those holding periodical tickets, of whom there 
are 211. The estimate of expenditure on capital account 


. | for the current half-year is 159,285/., of which 61,400/. is 


set inst the deep-sea lock. This work will not be 
pects, we for some time, and will in the end cost con- 
siderably more than was first supposed. The other items 
of new capital expenditure are—East Dock, 50,0001. ; 
land and works, 23,175/. ; and railway to Barry Teland, 
10,0002. 


Montreal and Avonmouth.—The Dominion liner Hamil- 
ton arrived at Avonmouth on Sunday from Montreal, 
having comple the passage in 9 days 2 hours from 
Quebec. The previous record passage to Bristol was 
made by the Texas, of the same line, in 9 days 12 hours, 
The Hamilton is one of the latest additions to the 
Dominion Company’, fleet. 


The Severn.—The engineer in his report states that the 
locks and other works have been maintained in good 
order and condition during the past year. Since the last 
annual meeting the dredging of the navigable channel 
of the Severn to the minimum depth of 10 ft. from 
Gloucester to Worcester bridge has been completed, and 
there is now an excellent travelling waterway between 
those places at low summer level for the class of vessel for 
which the works were designed, viz., a vessel 135 ft. long, 
21 ft. beam, and 84 ft. draught. In the ordinary state of 
the water, this draught might be somewhat exceeded, 
but it should be borne in mind that in times of extreme 
draught the water on Diglis Lock lower sill has been 
known to fall as low as 9 ft. 4 in., and that the bottoms of 
the lock are in the form of flat inverted arches, The 
Westgate bridge, at Gloucester, continues a bar to the 
passage to Worcester of seagoing vessels, unless of special 
construction. The engineer considers that the convert- 
ing of the bridge into an opening bridge would be a de- 
sirable improvement. 





Locomotives FoR Ecypt.—The Franco-Belgian Com- 
pany has just secured a somewhat important order for loco- 
motives for Egypt; the amount of its accepted tender was 
41,0007. Messrs. Neilson and Co., Glasgow, ranked 
second in the competition with a tender of 41,745/. 
Messrs. Ansoldo and Co., of Genoa, tendered at 44,0007. ; 
and the John Cockerill Company (Belgium) at 46,0801, 
Altogether, 27 tenders were submit by German, 
English, French, Belgian, and Italian firms. 





Biast-FuRNACES IN THE UNITED States.—The number 
of furnaces in blast in the United States at the commence- 
ment of July was 107, their aggregate weekly productive 
capacity being 85,950 tons. The corresponding number of 
furnaces in blast at the commencement of January, 1894, 
was 130, their aggregate weekly productive capacity being 
99,087 tons. The corresponding number of furnaces in 
blast at the commencement of July, 1893, was 220, their 
aggregate weekly productive capacity being 153,762 tons. 
At the commencement of January, 1893, the correspond- 
ing number of furnaces in blast was 246, their aggregate 
weekly productive capacity being 173,068 tons. The 
movement of affairs month by month this year has been 
as follows: January—furnaces in blast, 130; aggregate 
weekly productive capacity, 99,087 tons. February—fur- 
naces in blast, 125 ; aggregate weekly productive capacity, 
99,242 tons. March—furnaces in blast, 133; aggregate 
weekly productivecapacity, 110,166 tons. April—furnaces 
in blast, 144; aggregate weekly wag py capacity, 
126,732 tons. May—furnaces in blast, 127; aggregate 
weekly uctive capacity, 110,210 tons. 
naces in blast, 88 ; aggregate weekly productive capacity, 
62,517 tons. J uly— urnaces in blast, 107; aggregate 
weekly productive capacity, 85,950 tons. There has, 
pte B= been once more a rally in production, 
although it is to be feared that this rally received a check 
in July in consequence of the renewed labour troubles 
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which have prevailed, 
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THE PORTENTS OF MARINE 
CONSTRUCTION. 

PropaBly the truest estimate of the portents 

of marine construction is to be made at an exhi- 
bition where, as, for instance, at Antwerp, models 
of representatives of every type of vessel are 
shown almost in juxtaposition, as well as every 
notable vessel of the period. As the visitor passes 
from model to model and from stand to stand the 
mind intuitively grasps the similarity of tendency 
in well-defined changes by the respective builders 
or owners, while the less pronounced changes, indi- 
cative, perhaps, of future development, are in other 
cases suggested on closer examination. This really 
is the most interesting phase of such an exhibition, 
for the day is past for marvelling at the artistic 
finish, completeness, and great beauty of the replicas 
of ships produced by model makers, and at Antwerp 
there is a wealth of such, many of them as familiar 
as historic paintings—Armstrong’s model of the ill- 
fated Victoria ; Fairfield’s reproduction of the suc- 
cessful Atlantic liners, Campania and Lucania; 
Thomson’s reproduction of the time-tried and 
popular liners, New York and Paris; Denny’s 
opular South African liner, Scot ; Napier’s Orient 
iner, Ophir; and many others which need not be 
named in this connection. Nor need these be 
specially described, for each has been fully illus- 
trated in ENGINEERING at the time of construc- 
tion. As we have remarked in dealing with the 
exhibition generally, the marine section is one of 
the most suggestive collections made for recent 
international exhibitions, and certainly compares 
most favourably with, if, indeed, it does not 
surpass, for its representative character, that at 
Chicago. The entire maritime section has been 
organised by Mr. John Best, an old and highly 
respected English resident at. Antwerp. 

Naturally the collection of Channel steamers is 
extensive. The visitors are mostly excursionists, 


i and the owners of these vessels have done well to 


show the models of their steamers to encourage the 
foreigner to visit Britain. Probably the number 
of such visitors will be greater in the future than in 
the past, for not only is the voyage across the North 
Sea, or the Channel, one of short duration and of 
moderate comfort, but the fares are low—circum- 
stances which must foster the comity and friendli- 
ness of nations. These results arein large part due to 


5 | increased speed, and here we note the tendency to 


substitute the twin screw mode of propulsion for 
the side paddle-wheels, while now only perishable 
goods are carried on the fast steamers, so that 


10/ nearly all space is given up to machinery or to 
1| passenger accommodation. 


One of the difficulties 
of the twin- screw vessel is the limitation of 


1| draught in many of the harbours, notably those 
1| on the Continent. 


Indeed, this has been the ob- 
stacle to the more extensive adoption of the screw. 
In one of the fastest, if not the fastest, paddle 
steamer on the Channel, the Marie Henriette,* 
the draught is but 8 ft. 114 in. in sea trim, and 
under these conditions the slip of paddle wheels 
was on her trials about 30 per cent. Under the 
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best conditions, the slip varies from 25 to 30 per 
cent. ; but it is seldom less than 25 per cent., in 
which cases the result is remarkably good. And 
here it is interesting to note that in the case of 
the Honam, built by Messrs. Inglis, with beam 
engines, which we illustrated some time ago, the 
slips at progressive speeds were as follows: 14 
knots, 12.95 per cent. ; 15 knots, 14 per cent. ; 
16 knots, 15.20 per cent. ; 17 knots, 16.90 per 
cent. ; 18 knots, 18.50 per cent. 

We give in tabular form the slips on progressive 
speed trials of two typical boats, onea paddle, the 
other a twin-screw steamer, built lately, and both 
notable craft : 








Paddle Steamer. Twin-Screw Steamer. 
Speed Slip. Sp2ed. Slip. 
knots | percent. knots per cent. 
14} 5.4 13 7.8 
17 19 15} 7.8 
18 | 23 17.9 8.5 
183 23.7 18 9.3 
19 24.5 19 12 
19} 26 19.5 13 





The submersion of the floats in the case of the 
paddle steamer was about 8 in., the mean diameter 
being 16 ft.; while in the case ofthe screw steamer 
the submersion was barely 6 in. 

With limited draught, difficulty is involved in the 
adoption of screw propellers. It is essential for 
efficient working that the propeller should be fully 
immersed, as otherwise air finds its way in front of 
the blades, and not only decreases efficiency, but 
tends to set up, or increase, vibration. But with 
the screws well immersed the slip is much less than 
in the case of the paddle steamer, being in efficient 
screw steamers 14 per cent. 

The reduction of the diameter to suit the low 
draught involves a high revolving speed, but this 
only demands careful design and workmanship. 
The three Channel Island vessels of the London 
and South-Western Railway Company—the Frede- 
rica, Stella, and Lydia—for instance, have engines 
running at a piston speed of 935 ft. per minute, 
making 170 revolutions per minute, and these 
vessels run both in season and out of season, and 
without giving any trouble, so that, as we have 
said, it is but a matter of design and careful work- 
manship. And here it may be noted that while 
the piston speed is high—that of the Daring at 
2934 knots was but 946 ft. per minute—the number 
of revolutions may be increased in the future, 
enabling a smaller propeller to be used. Still 
the limit in this respect is not distant. The Dar- 
ing, it is true, made 385 revolutions, equal to 
770 reciprocations of 16-in. length. But this was 
only for a few minutes, and it is extremely doubtful 
if it could be maintained for any great length of 
time without risk of mishap. The draught of the 
Channel vessels named in ordinary trim is 1% ft., 
and the three-bladed screws are 11 ft. in diameter. 
The speed is about 19} knots with natural draught. 
In our best Channel steamers, Admiralty practice 
is being largely adopted, a primary consideration 
being strength with the minimum of weight. 

The necessity for minimising draught, as we have 
said, is predominant. The Newhaven to Dieppe 
harbours limit the draught to about 8 ft. 6 in.; in 
few Channel harbours can it be allowed to exceed 
10 ft. at low water, and the naval architect has 
reason on his side when he urges that this in itself is 
a limitation to speed. Indeed, it has been said by 
an experienced naval architect that nearly all our 
Atlantic steamers might have been a knot or two 
faster if the draught in their case had not been 
limited to 28 ft. High speed requires power, 
but it does not necessarily follow that weight in- 
creases in direct ratio with power. Cast and forged 
steel is largely entering into the construction of 
the modern engine, and the adoption of forced 
draught to gain the maximum evaporative effi- 
ciency for a given weight of boiler, has given much 
better results per ton of machinery. Ten years 
ago, the machinery in some of our test Channel 
steamers gave only 9 indicated horse-power per ton 
of be while now in the more efficient, 11 in- 
dicated horse-power per ton is realised. In one or 
two exceptional cases rather more may have been 
got. In the case of high-speed paddle steamers, the 
weight has also greatly decreased, the comparative 
figures being from indicated horse-power ten 
years’ ago to 8} indicated horse-power per ton 
weight now. 

Generally, however, there has been less pro- 
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gress in the machinery of side-wheel vessels. In 
the first place, the type of engine does not give 
the same opportunities for reducing weight in 
the framing, and the compound engine is still the 
favourite, although first Messrs. Inglis, of Point- 
house, and later Messrs. Denny, of Dumbarton, 
have got most satisfactory results with triple- 
compound engines and three-throw crankshaft. 
Messrs. Rankin and Blackmore, Greenock, have 
also adopted the triple-expansion principle, with 
four cylinders working tandem, and driving a two- 
throw crankshaft. Other firms, too, have tried 
adaptations of the triple-expansion systems ; but, 
as we have said, the compound system is still the 
favourite. It is true, higher steam pressures are 
now being adopted. Indeed, for two or three 
years the pressures adopted in paddle steamers 
with compound engines have been as high as 
150 Ib., and assisted or forced draught is applied ; 
but still the power per weight is less in the 
paddle steamers than in the screw vessels. In 
a 20-knot twin-screw Channel steamer, the total 
weight of machinery is 530 tons, with the total sea 
trim displacement of 1700 tons, the former being 
equal to 31.2 per cent. of the total; while in the 
case of a 20-knot paddle Channel steamer of 1450 
tons displacement, the machinery weighs 650 tons, or 
about 45 per cent. of the total. These are actual 
results, but are not given to admit of direct com- 
parison, for in the screw steamer provision is made 
for a considerable weight of cargo, so that the ratios 
are affected. The proportion of the weight of 
machinery to the displacement, is really about the 
same for a screw or a paddle steamer, other points 
being equal. 

While the marine engineer has thus been work- 
ing diligently to overcome the difficulties of limited 
depth of water, he, with his confrére, the naval 
designer, has been hampered by the Board of 
Trade—a department which fails to march with 
the times. We know of a case where owners 
and builders were anxious to try water-tube boilers 
ina merchant steamer. Lloyds’, after thoroughly 
investigating the design, were satisfied, so also 
was the Bureau Veritas, and although the British 
Corporation were not approached in this particular 
instance, there is reason to believe that they were 
willing to register under such conditions. The 
Board of Trade, however, refused to grant a certifi- 
cate for a reasonable period to the vessel thus 
approved. We do not wish to enter into the 
question of the merits of the water-tube boiler. 
Very many have formed a conviction ; and it will 
be interesting to notice whether Mr. Howden with 
his array of facts convinces them, or ultimately re- 
cognises that while his system has proved itself 
eminently satisfactory for vessels almost of all types, 
and gives a higher evaporative efficiency for the 
weight than is got under ordinary conditions, the 
re-awakening of the interest in, and the efficient 
working of een? types of, water-tube boilers, is 
destined to have an important bearing in the future 
of all types of high-speed vessels, for the question 
of weight is pressing more and more hardly upon 
the designer. 

Nor does the Board of Trade move readily in 
respect of the scantlings. We have recently heard 
of a casein point. One of the English Channel ser- 
vices is conducted by French-built steamers and also 
by British-built vessels. The service is jointly 
owned by a British and French company, and the 
vessels run indiscriminately, so that the British 
passenger does not know whether he is on a French 
or British boat. He can scarcely choose. The French 
vessels are really of much lighter steel scantlings 
than the new British vessels, although of more 
than sufficient strength, and there is, therefore, 
afforded greater scope for weightier machinery than 
in the British craft. Again, the French vessels 
have Belleville water-tube boilers, whereby greater 
power for the same weight is considered possible 
than with the tubular boilers, so thai here also the 
Board of Trade may handicap the British builders. 
The Belleville boilers work in this case at 242 lb. 
pressure. Indeed, the time has come when the Board 
of Trade should be reconstructed with the view of 
bringing it more into sympathy with the tendencies 
of the age. The great measure of success attending 
the election of a technical consultative committee at 
Lloyd’s, and the similar committee on the British 
Corporation, ought clearly to encourage the Presi- 
dent of the Board of Trade to strengthen his power 
with a similar organisation. We know, too, that 
Lloyd’s officials appreciate the value, and now recog- 
nise that their individual position also is strength- 
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ened by this committee. It would in all probability 
be so at the Board of Trade. 

And now we come to deal with the dimensions 
which are dictated by these considerations of 
securing the maximum displacement for a limited 
draught in screw steamers, without at the same time 
forfeiting primary speed considerations. And here 
one finds divergence of view, for some advocate the 
broad beam proportionate to length, while others are 
not inclined to go quite so far ; but results go largely 
to prove generally that where draught is limited the 
broad beam and flat floor give the better result. 
A Clyde firm recently built two paddle steamers 
with identical machinery. One was 195 ft. by 22 ft. ; 
the other 190 ft. by 23 ft. The broader was de- 
cidedly the faster ; but the builder says that he 
is not quite satisfied that it was altogether owing 
to the beam. It may be interesting to tabulate 
some of the leading dimensions of a few twin-screw 
Channel steamers (see Table I.). 

It is interesting to note generally that the broadest 
beam is that adopted by Messrs. Thomson, where 
1 ft. of beam is equal to about 7} ft. in length ; 
Fairfield comes next with the Tynwald, 7.7 ft., 
whilst Laird, of Birkenhead, in the Ibex have 1 in 
breadth to 8.3 of length, and in the Duke of Clar- 
ence 1 ft. toabout 9ft. The Earle Company, in the 
Berlin, have 1 of beam to 8.4 of length. Messrs. 
Denny also favour the broad beam, their Seaford 
having 1 ft. of beam to 8 ft. of length, while, on 
the other hand, the Forges et Chantiers have 1 of 
beam to 9.1 of length in the Thames for the same 
service, a result which coincides more closely with 
the practice of the Belfast builders. The two vessels 
first named in the Table are exhibited at Antwerp, 
but the details of the others are of interest. There 
are a number of screw vessels being built for the 
Channel, including two fast steamers for the 
London and South-Western Company, for service 
between Southampton and Havre. The number 
of paddle steamers exhibited is larger, but they 
suggest more the practice of the past rather than 
the tendency of the future. 

Messrs. Denny, of Dumbarton, and the Société 
Cockerill, of Seraing, have each a most effective 
display, and one finds in the two collections—espe- 
cially in that of the former—several most success- 
ful paddle steamers of modern build, including the 
Leopold II., by the former, and the Marie Hen- 
riette, by the latter. There are replicas of these two 
vessels, a working model of a paddle engine* and 
wheels by Messrs. Denny for Belgian steamers, 
views of the interior of the vessels, which are most 
elegantly decorated and upholstered, and a repro- 
duction of the steel paddle-crank of about 18 tons 
weight. Those afford a vivid suggestion not only 
of the beauty of design and finish, but of the 
power and speed of these two vessels, the Leopold 
and Marie Henriette, which deservedly rank 
amongst the foremost of paddle steamers of the 
day, from whatever standpoint comparison be 
made. The dimensions of some other notable 
paddle steamers are given on the Tables, although 
they are not all exhibited. The steady progress of 
the Belgian Government service is portrayed by a 
series of models by the Seraing firm, and now that 
22 knots is attained, it is difficult to estimate 
the prospects of greater speed, more especially as 
draught is very limited. The piston speed is about 
800 ft., and increased speed may also be reached by 
great size of paddle-wheels. The wheels of the Marie 
Henriette have an external diameter of 22 ft. 4 in., 
the nine curved floats being 4 ft. 4 in. by 15 ft. long; 
they are worked at 52 to 53 revolutions per minute. 
But a difficulty of the future with any increase in 
width of paddle-wheel will be the finding of graving 
dock accommodation, the extreme width of the 
Marie Henriette over paddle-floats being 76 ft. 7 in., 





* See ENGINEERING, vol, li., page 42. 
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TaRLE II.—Some Notable Paddle Steamers. 
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and the Leopold is even greater, so that it was only 
possible to get them into one of the Glasgow docks 
without having an inch to spare. Indeed, some 
mouldings had to be taken off. Still the piston 
speed may be increased, forin the Atlantic steamers 
it is over 900 ft. per minute. One advantage of the 
paddle steamers, in addition to the limitation of 
draught, is the great expanse of promenade pos- 
sible, and this with a short two or three hours’ 
voyage, in fine weather is an attraction, so that the 
paddle steamer will still continue popular, although 
for Channel service the prospects are in favour of 
its gradual supersession by the twin-screw vessel. 

As to ocean steamers, there is a large collection 
of models at Antwerp, but reference to these may 
be deferred for a second article. 
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AN INTERNATIONAL INSTITUTE OF 
ENGINEERS. 

Tr is an unfortunate fact that an immense amount, 
both of original and of routine work, is being con- 
stantly and needlessly done over and over again, 
in various parts of the globe. In so far as original 
research is concerned, this repetition is practically 
always due to ignorance of what has been done 
before, and the unlucky investigator is much 
chagrined when he at length discovers that his 
weeks or months of earnest labour have only been 
successful in obtaining results which have been 
thoroughly discussed, possibly, many years pre- 
viously. In chemistry some attempt has been 
made in Germany to prevent such waste of work 
by publications in which a record is kept of the 
progress effected in this particular science all the 
world over. Other departments of science are 
not so well off, though our Royal Society has 
been urged to undertake the task. As regards 
engineering matters, abstracts of the most im- 
portant papers read before foreign societies will 
usually be found in our columns, and the abstracts 
published by the Institution of Civil Engineers are 
also of great value. Something more is, however, 
required, as the task of hunting through these 
abstracts and our own somewhat cumbrous volumes 
is not to be lightly attempted, and -a classified 
general index published at regular intervals, and 
kept thoroughly up to date, would be an immense 
boon. A commencement at such an index has 
been made by the American Association of Engi- 
neering Societies, and is by far the best publica- 
tion of its kind we have yet met with. Following 
each entry in this index are a few words describing 
the general purport of the paper, which too fre- 
quently is but feebly indicated .in the title. A 
German firm have also undertaken the issue of a 
universal technical index, but the ideas of the com- 
piler appear rather crude, as he confines himself to 
entering weekly the name of the paper indexed, 
and under this heading the contents bill is simply 
copied in. There is thus no proper classification, 
and the uses of such an index must be extremely 
limited. 

Several proposals have been made in recent years 
to limit the waste of energy arising from this igno- 
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rance of what other engineers have done and are 
doing. The most ambitious of these suggestions 
is probably that of Mr. KE. L. Corthell, the well- 
known American engineer, who, as chairman of 
the general committee of the Engineering Con- 
gress held at Chicago last year, was responsible 
for much of the success of the meetings. Mr. 
Corthell proposes that an International Insti- 
tute of Engineers and Architects should be or- 
ganised, to which all persons should be eligible for 
election who are of mature age, good character, 
and engaged in the profession either of engineering 
or architecture. The annual fees would be 21. 
The head-quarters of the Institute should be, he 
suggests, in the United States. Each country 
would elect a national board of five members to 
manage the affairs of the Institute in that country, 
but the general control of the Institute, as a whole, 
would be vested in the national board of the 
United States, who would form an international 
executive committee, having entire charge of the 
details of the business and management of the 
Institute, including the printing of papers, and 
the finances. There would, it is true, be an 
International Board of Direction, but whilst other 
countries would each appoint one member of this, 
the United States is to appoint five and the Presi- 
dent. The Institute would undertake the publication 
of such papers as were approved by the executive 
committee, and of abstracts of important articles 
and papers printed by other societies. These publi- 
cations would be printed in English, French, 
German, and Spanish. Other work, to be under- 
taken as opportunity offered, would be the testing of 
materials of construction. 

Such is the constitution suggested by Mr. 
Corthell for his proposed Institution, and it will be 
seen that, in sum, it is intended to found a new 
American Engineering Society having branches in 
Europe and elsewhere. The object of thus concen- 
trating all the executive functions in American hands 
is doubtless for convenience of management, but it is 
an arrangement likely to prove fatal to the whole 
scheme. It is true that our own Institution of 
Civil Engineers is managed entirely by a small 
London ring, whilst it has members in all parts of 
the globe. Much of its success, it cannot be 
denied, has been due to this very centralisation, 
which gave a fair field for the remarkable organising 
abilities of Mr. James Forrest, whose task would 
have been much increased in difficulty had he been 
liable toconstant interference from distant members, 
necessarily not fully informed as to all the facts to be 
considered on deciding on a given course of action. 
Having all or nearly all members of Council located 
in London, delays were avoided, and the numbers 
of the Institution are a good criterion of the suc- 
cess which has been attained. Nevertheless, this 
arrangement has given rise to much grumbling of 
recent years. Engineers who have worked hard 
and executed important works in India and else- 
where, complain that they on their return to 
London are shelved in favour of some gentleman 
who has never left Great George-street, and whose 
knowledge of engineering is almost confined to 
an ability to subscribe his name to plans prepared 
by his assistants. These objectors no doubt 
somewhat exaggerate their case, but if to these 
sources of complaint were added those due to 
national jealousy, as may arise in Mr. Corthell’s 
scheme, the prosperity of the Institution might 
be seriously jeopardised. At present, though 
many famous foreign engineers are numbered 
amongst the members of the Institution of Civil 
Engineers, their patriotic susceptibilities are not 
aroused, any more than they are in the case of 
the foreign members of our Royal Society. 

For these reasons, it is possible that Mr. Corthell’s 
proposals will not meet with much response from 
this side of the Atlantic, though their author is more 
Sanguine, hoping to have the Society sufficiently 
organised in time to arrange for an International 
Congress of Engineering at the Exposition Uni- 
verselle, Paris, 1900. Time alone will show 
whether he is too optimistic, or ourselves too pessi- 
mistic, but, if once formed, there can be little ques- 
tion of the value of such an Institute, provided 
only its managers prove earnest and capable, and, 
with Mr. Corthell at their head, there is no room 
for doubt on this point. In order that the manage- 
ment should be efficient, centralisation seems essen- 
tial, or the time wasted in delays would effectually 
discount the energies of the best of organisers and 
secretaries. The only International Engineering 
Society of importance now in existence, is the Inter- 





national Railway Congress, which meets biennially 
at different European cities, and has published in 
its Bulletin numerous monographs of much value on 
many important points of railway practice. This 
Society is not, however, open to private individuals. 
Members, or rather representatives, must be nomi- 
nated by national Governments, or by railway 
companies. But little part in the proceedings is 
taken, we are sorry to say, by English engineers, and 
hardly any by American, only one railroad company 
of the United States having, we believe, subscribed 
to the funds and sent representatives to the 
meetings. 





THE BRITISH ASSOCIATION. 


For the fourth time in the course of its career 
the British Association for the Advancement of 
Science meets at Oxford. Edinburgh is the only 
other city, or town, that has been four times 
honoured by a visit of the Association, and in re- 
spect of frequency of visits the Scottish capital 
stands before the capital of learning, as the fourth 
meeting took place at Edinburgh the year before 
last, so that Oxford is two years later. Our 
premier university—and it is the university that 
is now chiefly entertaining the Association, 
although ‘‘the town” has come forward liberally 
in regard to a substantial consideration—has, how- 
ever, been a school of erudition rather than science, 
and one might, perhaps, expect Cambridge, rather 
than Oxford, would give a fitting welcome to those 
who gather at the great annual scientific congress. 
However that may be, there have been reasons 
why the University and the Association have not 
come together for so long, for it is now 34 years 
since a meeting was held in Oxford, whilst in the 
first 29 years of the life of the Association no less 
than three meetings were held in the city of Oxford. 
In the second year of its creation the Association 
met in Oxford, and again 15 years later, in 1847, a 
second meeting was held there, and again a third in 
1860, since when, as stated, the interval to the present 
gathering has been 34 years. There must be very few 
members now on the active list who attended the 
former meetings, and the ‘‘ reasons” before alluded 
to are so nearly forgotten that it would be unwise 
to refer to them more specifically in the present 
instance. It is evident that these reasons have 
little weight now, for the number of members and 
associates attending this year, by far eclipses that 
of any former gathering in the city, the muster-roll 
on the first day being, we believe, over 2000. At 
the first Oxford meeting it was 700, at the second 
1315, and at the third 1689. 

The reason for the satisfactory return as to mem- 
bership is doubtless due chiefly to the attractiveness 
of Oxford itself ; but the fact that Lord Salisbury is 
President has added greatly to the popularity of 
the meeting. This was shown by the crowded 
state of the Sheldonian Theatre when the presi- 
dential address was delivered on Wednesday even- 
ing, and great was the disappointment of the many 
who were not favoured with seats at the opening 
function. 

A very full and attractive programme had been 
arranged. Wednesday, according to custom, was de- 
voted to the President’s address, and yesterday the 
various sections got to work, beginning with the ad- 
dresses of the varioussectional presidents. In section 
A, Mathematical and Physical Science, Professor A. 
W. Riicker, M.A., F.R.S., occupies the presiden- 
tial chair. Professor H. B. Dixon, M.A., F.R.S., 
is president of section B, Chemistry and Mineralogy. 
In the Geological section, C, Mr. L. Fletcher, 
M.A., F.R.S., F.G.S., is president ; whilst Biology, 
D, Geography, E, and Economic Science, F’, have, 
respectively, Professor J. Bayley Balfour, M.A., 
M.D., F.R.S., Captain W. J. L. Wharton, R.N., 
F.R.S., F.R.G.S., and Professor C. F. Bastable, 
M.A., F.S.S., as presidents. In section G, 
Mechanical Science, we have Professor A. B. W. 
Kennedy, F.R.S., M. Inst. C.E., as president, 
and we may say in passing that a very good list of 
papers has been compiled for reading at the 
Engineering meetings. Anthropology, H, and 
Physiology, I, have, respectively, Sir W. 
Flower, K.C.B., F.R.S., and Professor E. A. 


Schiifer, F.R.S., M.R.C.S., as presidents. 

The first evening lecture will be given this even- 
ing by Dr. J. W. Gregory on ‘‘ Experiences and 
Prospects of African Exploration,” and the second, 
on Monday next, by Professor Shields Nicholson, 
who will take for his subject ‘‘ Historical Progress 
he usual working man’s 
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lecture will be given to-morrow by Professor W. J. 
Sollas on ‘* aes and Deluges.” There are on 
the programme the usual two conversaziones, one 
given last evening by the local committee, and the 
second on Tuesday next by the Mayor and Mayoress 
of Oxford. 

The excursions will take place, according 
to precedent, on: the Saturday afternoon and 
second Thursday of the meeting. Those to Blen- 
heim and Woodstock, Silchester, Windsor, and 
Stratford-on-Avon will probably be the most 
popular on the list. In addition to these enter- 
tainments, there are the usual garden parties for 
most afternoons of the meeting ; so that, on the 
whole, it will be seen that the Oxford meeting is 
likely to fully hold its own as a great social 
scientific picnic. 

Lord Salisbury’s address was a happy example 
of what a presidential address at a British Associa- 
tion meeting should be ; treating upon a few broad 
scientific questions in a popular manner, not over 
the heads of the average member of either sex. 
It might be taken as a proof of how much better 
suited is a great statesman of noble intellec- 
tual capacity to produce a good popular address, 
than the highly trained scientific specialist, whose 
conception of things is often so deep and so narrow 
that only a very small area is open to inspection. 
After referring to the previous meetings at Oxford, 
and, in happy terms, to his dual position as 
Chancellor of the University and President of the 
British Association, he went on to speak of Dalton’s 
discovery of atomic weights, and the belief enter- 
tained that there might be found a common origin 
of the elements in hydrogen. From this he 
proceeded to speak of the effect upon know- 
ledge which had been produced by the discovery 
of spectrum analysis, which has been altogether 
different from that which was at first conceived. 
Mendeleeff’s periodic law, and the dividing of the 
elements into groups, was also referred to, together 
with the remarkable scientific foresight which 
enabled the great Russian physicist to predict the 
existence of gallium, germanium, and scandium, 
before those elementary substances had been dis- 
covered to exist. The President next discoursed 
upon the ether and its inscrutable nature, the only 
function yet attributable to it being that of undu- 
lation, so that our knowledge of the subject, as 
Lord Salisbury said, is ‘‘ in a very rudimentary con- 
dition.” Turning to another, and even more ab- 
struse, branch of science, the President discoursed 
for a short time on Life, which he described as the 
action of an unknown force on ordinary matter, 
and this led by easy sequence to a consideration of 
the action of microscopic bodies, which are accused 
of causing many of the worst diseases to which flesh 
is heir. Naturally, speaking in Oxford, the subject 
reminded the audience of the great Darwinian con- 
troversy, and to this reference was duly made in 
the address, Lord Salisbury putting in few and 
simple words, both the strength and the weakness 
of the position of those who have founded a school 
on the researches and speculations of the great 
biologist. 

In our next issue we shall commence our usual 
report of those sections of the meeting which come 
more especially within our province. 





THE BRITISH INSTITUTE OF PUBLIC 
HEALTH. 

ALTHOUGH only established some three years, the 
British Institute of Public Health has already 
attained a high position. In the ranks of its 
members are to be found most of the Officers of 
Health, borough surveyors, and chairmen of local 
sanitary committees in Great Britain and Ireland. 
It has already met in Dublin and Edinburgh, and 
during the whole of the last week of July it 
was in session in King’s College, London, under 
the honorary presidency of the Lord Mayor. Its 
sittings were divided into five sections, namely, 
preventive medicine, chemistry and climatology, 
municipal and parliamentary, engineering and 
building construction, and naval and military 
Naturally excursions to various works of 
interest formed part of the programme, and in 
addition there was a banquet given by the Wor- 
shipful Society of Apothecaries, the annual banquet 
of the Institute in the Great Hall of Lincoln’s Inn, 
a visit to Hadfield, a gala performance of ‘‘ Faust ” 
at Covent Garden, a — service at St. Paul’s, a 
banquet given by the Worshipful Company of Car- 
penters, and an official reception by the Corpora- 
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tion of the City of London in the Guildhall. On 
several occasions the proceedings were attended by 
the Lord Mayor and Sheriffs in state. 

The section which is of most interest to our 
readers was that of engineering and building con- 
struction. It met under the presidency of Professor 
Banister Fletcher, Chairman of the Sanitary Com- 
mittee of the Commissioners of Sewers of the City 
of London. It held three sittings for the reading 
and discussion of papers. 

The address of Mr. Banister Fletcher dealt 
mainly with questions of house sanitation and 
construction, and he referred with approval to 
the general provisions of the London Streets and 
Buildings Bill now before Parliament. He pleaded 
strongly for greater uniformity in municipal re- 
gulations, and, so far as questions of procedure 
are concerned, an improvement on this point is 
badly needed, but as regards details of construc- 
tion, such uniformity would, we believe, be a dis- 
tinct bar to progress. As matters stand, a manu- 
facturer of sanitary appliances can usually get 
an improvement tried in one district if he cannot 
in another, but if the cast-iron regulations, so dear 
to many of our would-be reformers, were universal, 
the path to progress would be pretty effectually 
blocked. A certain minimum standard should, of 
course, be insisted on, but it is going too far to 
insist, as some provincial towns do, on one particular 
form of trap or soil-pipe joint. 

Even the best of laws require, unfortunately, 
officers to enforce them, and Mr. Fletcher rightly 
holds that sanitary inspectors should have had a 
training in the building trades, as the inspection of 
buildings constitutes by far the largest part of their 
business, and such men can more easily learn to 
judge bad meat than an untrained hand can estimate 
the value of mortar or plaster. After next year, it 
should be noted, such inspectors can only be ap- 
pointed after passing an examination as to qualifi- 
cations. To settle such legal questions as may arise 
between a builder and the local authority, Pro- 
fessor Fletcher suggests the establishment of a 
permanent court of appeal, consisting of a medical 
man, an architect or engineer, and possibly a bar- 
rister. Unfortunately, permanent officials of this 
type havea tendency to make matters easy for them- 
selves by settling disputed points, not by consider- 
ing each question on its merits, but by hard and 
fast rules, drawn up possibly 20 years ago, and 
quite uncorrected by the results of more recent 
experience ; once such a course of conduct has 
been adopted by Government officials, as it too 
frequently is, their places might almost as well 
be filled by a couple of clerks at 30s. a week. 
There is, and can be, no finality in matters of con- 
struction, and were there any certainty that Pro- 
fessor Fletcher’s proposed commission would re- 
cognise this in a “omgersr way, there would be 
no question as to the value of the tribunal. Some 
few practical points of importance were also 
discussed by Pichiant Fletcher, who referred 
to the pretty generally recognised fact that a 4-in. 
pipe is better than a 6-in. pipe for a house drain, 
keeping cleaner, and being less liable to obstruction. 
Nevertheless the 6-in. pipe is insisted on by many 
local authorities, and is a striking instance of the 
defects of cast-iron regulations already discussed. 
Main sewers, also, it may be added, would in general 
keep cleaner if smaller sizes were used, but unless 
the separate system is adopted, it is impracticable 
to reduce their dimensions, which must be suffi- 
cient to carry off the storm water. This latter, 
though, when it comes from such crowded streets as 
those of London, can hardly be considered in- 
nocuous, and, if the smell of some of our wood 
pavements in hot weather is any guide, should re- 
quire almost as much care in its disposal as house 
sewage. In the City of London an attempt has 
been made to deodorise this class of pavement by 
mixing disinfectants with the water used in laying 
the dust on them. 

Following the reading of the President’s address, 
a discussion on refuse destructors was opened by 
Mr. C, Jones, of Ealing, who advocated the low 
temperature type with which his name has been so 
prominentlyconnected. Manyreferences were made 
in the course of the discussion to the extravagant 
claims put forward by interested parties as to the 
amount of steam to be obtained by burning ordi- 
nary refuse under steam boilers or otherwise. In one 
case asmuch as 4]b. of water per pound of refuse 
burnt has been claimed, and other figures, though 
less extravagant, are still largely in excess of what 
is practically possible. Of course, the quality of re- 


fuse varies much, but the following figures, quoted 
by Mr. Jones, are pretty generally accepted as in- 
dicating the quality of an average sample of dust 
from an average district. Thus, out of 10,000 tons, 
5260 tons will be ashes, 2280 tons cinders and 
breeze, 1420 tons of animal and vegetable matter, 
the remainder being made up of broken pottery, 
paper, &c. The most remarkable point about dust 
is that the most valuable portions come from the 
poorer districts, and especially from those in which 
many coal tickets are distributed. It is possible 
that this unfortunate fact is not entirely due to the 
carelessness and wastefulness of the working 
classes, but also in part to the poor stoves often 
fitted in their cottages, with some of which it is 
impossible to thoroughly burn the fuel supplied. 
With a suitable kitchen range, Mr. Jones declares 
that every house could destroy its own dust, and 
the public would be spared the long procession of 
malodorous carts which so regularly promenade our 
principal streets. 

Though it is true that a very large propor- 
tion of town refuse is incombustible, there is 
nevertheless some small amount of heat avail- 
able for producing steam, and at Ealing it is 
hoped that this will be sufficient for the day 
load of the electric lighting station now bein 
erected there. The Ealing destructors burn ri 
to 5 tons, including unpressed sewage sludge, 
per cell per 24 hours ; and in addition to the steam 
produced, the resulting clinker is also a valuable 
commodity, being worth 1s. 6d. to 2s. per ton. At 
Southampton, too, sufficient power is obtained 
from the destructors to supply the compressed air 
required for the Shone ejectors, by which the 
contents of the low-level sewers are discharged out 
into Southampton Water. The works are also 
lighted by the power thus supplied, as are also a 
few public lamps. Several speakers referred to the 
thermal storage system of Mr. Druitt Halpin, which 
was fully described in our report of Professor 
Unwin’s lectures ‘‘On the Generation and Trans- 
mission of Power” (ENGINEERING, January 27, 
1893), and Mr. Alliott stated that one of these 
heat-storage tanks was now in operation, though 
not in connection with a destructor, and had 
proved practicable. 

One of the most expensive items about a de- 
structor system is the handling of the material. 
At Liverpool special trucks running on tracks are 
used, by which one man and a boy are able to 
charge 12 cells. An automatic stoker has now 
also been supplied to the Horsfall destructor, by 
which it is claimed a still further reduction in 
the cost of handling is effected. Warrington: has 
done a good deal in experimenting with destructors, 
and a new form, for which great claims are made, 
was described by Mr. Monks, of that town, and 
Mr. Spinks, of the Yorkshire College, Leeds. 
This new destructor is said to burn 24 tons of 
refuse per cell per 24 hours. It is of the high tem- 
perature type, the gases before escaping having to 
pass through the hottest part of the furnace, and 
analysis shows that the combustion is very perfect, 
there being no trace of carbonic oxide, organic 
vapours, or sulphuretted hydrogen. 

Mr. Preece’s paper on ‘‘ Electric Lighting as a 
Health Agent,” referred almost entirely to matters 
which have been described in the public press, 
particularly the City and South London line and 
the electrical purification of sewage. Possibly 
the facts may have been new to some of those 
present at the meeting, but certainly would not 
be so to our readers. One novel point was, how- 
ever, made, viz., that by using Dowson gas and a gas 
engine, the fuel cost of electric lighting per unit 
could, Mr. Preece states, be reduced to .215d. per 
unit, as compared with the .27d. per unit which 
was Mr. Crompton’s estimate for the fuel cost of a 
| steam plant in his excellent paper on the ‘‘ Cost of 
| Electric Energy.” 
| The third paper, by Mr. W. G. Atkins, C.E., 
|dealt with water-softening by Clarke’s process, 
‘in the practical working of which the author has 
had considerable experience at Southampton and 
‘elsewhere. The “ngs int raised was the 
| pecuniary saving that could be effected when this 
|was adopted. In many cases the soap used per 
| week in a house could, he claimed, be reduced one- 
half where softened water was used. Kettles and 
boilers kept free from scale, lasted longer, and re- 
quired less fuel to heat them. Taking all this into 
| consideration, Mr. Atkins claimed that each family 
would save from 6d. to 1s. 6d. per week by the use 





‘of soft water. The plant required for this would 





cost 15s. to 16s. per house to instal, and 1s. 1d. per 
house per annum to work it, showing a substan- 
tial net gain to a community. 

At the meeting on Friday, July 27, the dis- 
cussions on the following subjects were opened by 
the gentlemen named: ‘‘Sewage Effiuents,” by 
Mr. W. Kaye Parry, of Dublin ; and ‘‘ A London 
Architect’s Troubles with the Local Sanitary 
Authority,” by Mr. Lewis Solomon. A projected 
discussion on ‘‘The Sanitation of Flats” was not 
taken. 

Mr. Kaye Parry gave a very complete history of 
the progress of science in dealing with sewage 
effluents. There is a voluminous ofticial literature 
on the subject, including the report on the condi- 
tion of the Thames by the Government referees of 
1857 ; three reports of the Commission appointed 
in 1864 to inquire into the best means for remedy- 
ing the pollution of rivers ; six reports by a second 
Commission appointed in 1868; the report of the 
Lords’ Committee on the Rivers Pollution Bill of 
1873; two Blue-books in 1882 and 1884 from the 
pen of Dr. Angus Smith ; two reports of the Com- 
mission of 1884 on the metropolitan sewage dis- 
charge ; and the report of the Royal Commission 
on the Metropolitan Water Supply, issued in Sep- 
tember, 1893. The first point Mr. Parry discussed 
was whether crude sewage should, under any 
circumstances, be permitted to be discharged 
into any river. In this country the matter is 
settled by the Rivers Pollution Act of 1876, 
which makes the discharge of sewage intoa river an 
offence. In other countries the case is sometimes 
different, but there is a general agreement that the 
volume of river water must be large, compared with 
the volume of sewage, to secure suflicient dilution, 
and the sewage outfall must be so situated that the 
river, after it has received the sewage, shall be 
permitted to flow for a considerable distance before 
the water is again made use of, in order that the 
various purifying agencies may have full scope. In 
1891 Dr. Frankland stated that sedimentation was 
the main cause of any self-purification in river 
water. At the International Congress of Hygiene 
in 1891, it was stated that Pettinkoffer considered 
that there should be a minimum ratio of 40 volumes 
of river water to one of sewage. The Massa- 
chusetts experiments have shown that the germs 
of the bacillus of typhoid fever will survive as 
long as 25 days in river water, during which time 
they might travel hundreds of miles. Mr. Parry 
thinks that the necessity for legislation for the 
protection of the foreshore of our health resorts and 
seaboard towns, must, before long, engage public 
attention. 

The Royal Commission on Metropolitan Sewage 
Discharge reported in 1884 that no chemical pro- 
cess was suflicient for effective purification, without 
supplementary land treatment. The real cause of 
the purifying effect of land treatment was not then 
well understood. Warrington’s first paper on 
‘* Nitrifying Organisms” had been read before the 
Society of Arts in 1882, and hissecond paper before 
the British Association in 1884. Each succeeding 
year has added to our store of information, and 
the treatment of sewage has now passed from the 
domain of chemistry into that’ of biology. As to 
whether it is desirable or possible to establish 
standards of purity for sewage effluents, it is con- 
ceded that the standards put forward by the 
Rivers Pollution Commission are impracticable 
and illusory, because they ignore the volume and 
condition of the rivers into which the discharges 
are to take place, and because they can be eluded. 
Slater, in his book on sewage treatment, suggests 
the following requirements for effluents : 

(A) The effluent or any water turned into a river shall 
be clear and colourless if examined in a cylindrical pint 
bottle of white glass. 

(B) It must not be alkaline to test er: : 

(C) If to a pint of water there is added one grain of sul- 
phate of alumina or alum previously dissolved in 100 
grains of water, there shall not be any perceptible tur- 
bidity produced within half an hour. 

(D) If a pint bottle is half filled with the water and 
well shaken up, after standing for 10 minutes no foam 
shall appear. 

Professor Hartley, of the Royal College of 
Science, Ireland, in a recent report has given it as 
his opinion that the objections that could be raised 
against discharging a sewage effluent into a con- 
siderable volume of running water, or conveying it 
by open watercourses, could be based upon the 
following points : 

(1) The quantity of solid matter contained in the water 
in suspension or in solution. 
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(2) Its colour and general appearance, 

‘3 Itsodour. a 

4) Excessive acidity or rare 

(5) The presence of sulphuretted hydrogen or soluble 
ou pie presence of dangerously poisonous mineral 
matters. 

He draws the inference that an effluent which is 
free from these objections is practically innocuous 
from a chemical point of view. 

Mr. Parry concluded his paper with the follow- 
ing questions: ‘‘Is the Local Government Board 
justified in imposing supplemental land treatment 
of clarified sewage in the present state of our know- 
ledge ? Is further legislation needed to secure 
departmental supervision of sewage purification 
works and river conservancy? Lastly, should 
special purification clauses be enforced where river 
water is used for town supplies, as in the case of 
the Thames above the intakes of the water com- 
panies ?” ; ; . ; 

A very interesting discussion on this paper had 
been anticipated, as the following gentlemen had 
consented to speak : Messrs. W. E. Adeney, W. J. 
Dibdin, Professor Percy Frankland, Professor 
J. W. Groves, Mr. C. Mellis, and Dr. Louis 
Parkes. Unfortunately they were nearly all de- 
tained in another section, and could not be present. 
The majority of those that did speak were con- | 
nected with municipalities which were most anxious | 
to find some effective means of dealing with their 
sewage. These gentlemen had but little informa- 
tion to give; they came to find guidance, and 
not to afford it. There was an exception, how- 
Mr. Turnbull, of Bedford, said that in the 


The last week’s weather showed considerable im- 
provement, less dulness and little rain, just the 
‘‘ fair sunshine that breeds the fat earth’s store ;” 
and the month ended with good omens for a success- 
ful harvest. A good and abundant crop of hay has 
been secured in nearly all parts of the kingdom. 
The weather has not only suited the crops, but the 
public health also. The death-rate in the metro- 
politan district has not averaged much above 16 
per thousand per annum. 

At Greenwich the solar thermometer attained 
149.4 deg. on the 7th, a day of intermittent sun- 
shine due to scattered clouds, just such as help to 
augment the heat of sunshine by reflection. ‘* The 
sun,” as Bacon observed, ‘‘is noted to be hotter 
when it shineth forth between clouds than when 
the sky is open and serene.” 

The mean pressure and temperature of the 
atmosphere, at extreme positions to which the Isle 
of Man is central, were as follows : 








| Difference 








| ny Mean 
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Positions. | Pressure. | from Normal. eetare. | from Normal. 

| in. in. deg. | deg. 
North act, Se below 0.04 55 above 4 
South 29.92 pa -10 60 | below 3 
West 29.85 i .08 59 | above 1 
East 29.87 | os 05 61 | ee. 
Central 22.8 | 4 07 | 50 | “nil 


The distribution of rain in frequency and amount 
was very irregular, but may be roughly inferred 
from the following results : 








pi s - Difference 
neighbourhood of Leeds, and also at Alton, in Places. anaes Days. | Amount. | trom Normal. 
Hants, the ‘‘ carbonised refuse system of sewage - - 

i i ” i i | lo. . 
purification” was in most successful operation, | sunburch .. i - oa a 
and offered a perfect solution of the question. |Sscilly.. <.  :. 23 464 2 15 mare 
He explained that all the ashpit refuse, rags, and | Valentia .. os 4 = | — ” 

. . ” 


garbage of the place was burned in kilns, called 
carbonisers, which were never extinguished, and 
that the ashes were used to form a filter for the 
sewage, the top layer being scraped off every 12 
hours. Another speaker, however, stated that the 
process had been abandoned at Aiton, on account 
of the stink, and for other reasons. He added that 
the promoters of the process had been misinformed 
of the conditions to be fulfilled, and that they 
attributed their non-success to that cause. Mr. 
Kimber, of Plumstead, mentioned that the London 
County Council had an experimental sewage filter 
of two acres area at Barking, and that he believed 
200 acres at that place, and 100 acres at Crossness, 
would purify all the Metropolitan sewage sufli- 
ciently to enable it to be turned into the river. 

Mr. Lewis Solomon’s paper on ‘‘A London 
Architect’s Troubles with the Local Sanitary 
Authority” stated that there were 40 sanitary 
authorities in the metropolis, and that their re- 
quirements were mostly different from one another, 
some peremptorily refusing to accept the arrange- 
ments that others demanded as essential. Numerous 
examples were given of the difficulties that these 
conflicting requirements imposed on architects, 
and it was asked that the meeting should demand 
uniform regulations. This was agreed to, and a 
member of the Holborn Vestry undertook to 
summon a conference on the subject. 

The paper on the ‘‘ Sanitation of Flats” was not 
read, neither was that on the ‘‘ Kastwood and 
Greasley Drainage Works.” Of the remainder, two, 
viz., ‘* The Planning of Fever Hospitals,” by Mr. 
Campbell Douglas, and ‘‘The Architectural Fea- 
tures of Elementary Schools,” by Mr. T. J. Bailey, 
were not of engineering interest. The last paper, 
‘* Electric Light, Power, and Heating,” by Mr. G. 
Binswanger, consisted mainly of demonstrations of 
the use of electric motors for domestic uses. 





THE WEATHER OF JULY, 1894. 

Tue weather of July has been very variable over 
the British Islands generally, and requires to be 
summarised week by week. It was brilliant during 
the first week, giving the cereal crops a fine bloom- 
ing time, the air being warm, dry, and quiet. 
The next week brought copious and widely-dis- 
tributed rains ; 


‘** The teeming clouds 
Descend in gladsome plenty o’er the world,” 
mm accordance with the requirements of the crops 
after the short spell of brilliant weather. Then 
followed a week of still more variable weather, 
heavy rains at times, and frequent small drizzling, 





skies wanting in sunshine, and cool temperature, 





Yarmouth .. a | 


Atmospherical pressure has been slightly below 
the normal value, but its mean distribution was 
such as to indicate a resultant wind from W. by 8. 
The daily general directions of the winds over these 
islands give a resultant from W.S.W., or from W. 
by S. taking into account their estimated strength ; 
and hence agree closely with the normal resultant, 
W. The barometer read highest, 30.4 in., on the 
Ist ; lowest, 29.1 in., on the 12th. Temperature 
was above the normal in the north, below in the 
south, in the intermediate latitudes normal. The 
mean temperature at 8 a.M., Greenwich time, for 
the entire area of these islands at sea-level, was 
65.5 deg. on the Ist, 58 deg. on the 4th, 61 deg. 
on the 6th, 56.5 deg. on the 12th, 58 deg. on the 
17th, 56 deg. on the 19th, 62 deg. on the 
28th, and fluctuated slightly between these 
limits. The highest temperature, 86 deg., was 
recorded at Greenwich on the 6th; the lowest, 
39 deg., at Braemar, on the 8th. The duration of 
sunshine exceeded the average at Stornoway, fell 
short of it at Scilly, Valentia, and Cambridge. 
Rainfall was below the average in amount 
and frequency in the north ; elsewhere, much in ex- 
cess. Rainfalls exceeding 1 in. during the preceding 
24 hours were measured on the 2nd at Jersey 1.1; 
3rd, Stornoway 1.7; 5th, Valentia 1.42; 6th, Valen- 
tia 1.43; 7th, Ardrossan 1.14; 11th, Jersey 
1.64, London 1.46; 13th, Nairn 1.04, Wick 1.03 ; 
18th, Aberdeen 1.08, Stornoway 1.0; 22nd, 
Donaghadee 1.06 ; 25th, Holyhead 1.3. Thunder- 
storms occurred in south-west England on the Ist ; 
in many parts of Great Britain on the 2nd, 6th, 
21st, 22nd ; in east England on the 9th and 18th; 
in central England on the 12th and 25th. Aurora 
was reported in Scotland on the 20th. The reckon- 
ing of the weather notations indicates clear fine 
days to have ranged between ninein the north and 
two in the south ; overcast days between 20 in the 
west and 12 in the north district. Fog was re- 
ported on four days in the south and on one day in 
the east. During the four weeks ending 28th, the 
duration of bright sunshine, estimated in per- 
centage of its possible amount, was for the United 
Kingdom, 33 ; south England, 40; Channel Islands, 
east and north-east England, 36; central England 
and west Scotland, 35; south-west England, 34 ; 
north-west England, 33 ; east Scotland and north 
Treland, 30 ; south Ireland, 28 ; north Scotland, 27. 

The Shipping Gazette (vide 28th ult.) has ‘‘ often 
deplored the complete blank in our weather know- 
ledge, so far as forecasting is concerned, for more 
than 24 hours in advance, and has expressed anxiety 
that at times, at all events, an effort might be made 








in the direction of long-period forecasts. Pro- 
bably such an attempt would be attended by failure 
at first, but this might tend to ultimate success. 
. . . A forecaster is invariably influenced by any 
little abortive rise or fall of the barometer. A 
a shallow, and unimportant cyclonic 

isturbance cannot be distinguished from a storm 
of the first magnitude until the centre of the 
system is upon us ; and, on the other hand, a ridge 
of high barometer, travelling between two low- 
pressure areas, cannot be distinguished from an 
anti-cyclone, although the one is quite transient, 
while the other is often accompanied by a spell of 
fine weather, lasting frequently for a period of 10 
days or a fortnight.” The leader-writer wants, for 
the accomplishment of this object, ‘tan approxi- 
mate idea of the existing weather over the whole 
of the North Atlantic, as well as the continents of 
Europe and America.” He does not say how this 
idea is to be obtained. 








NOTES. 
Tests or SwepisH Cast Iron. 

At the Ankarsrum Bruk Company in Sweden, 
experiments have for several years been going on 
with a view of producing an extra strong material 
for cast goods. One of the leading motives has 
been a desire to reduce the thickness of the shrap- 
nel shells, and thereby increase their efficiency. 
The results of these labours have been satisfactory, 
and the Ankarsrum Bruk Company is now capable 
of turning out shrapnel shells which, whilst main- 
taining the usual shape of pig-iron shrapnel shells, 
have an increase of about 30 per cent. in the 
capacity of the shrapnel chamber. Tests at the 
Swedish ‘‘ Jiirnkontoret” of a series of castings 
from Ankarsrum have given an average tensile 
strength of 19.5 tons per square inch and 0.28 per 
cent. extension in a length of 4in. The Ankarsrum 
Bruk Company guarantees a strength of 17.8 tons 
per square inch in this special iron, which has the 
additional advantage of being much cheaper than 
Martin castings. 


MANCHESTER Suip CanaL ConrERENCE. 

Last Tuesday a public meeting of the share- 
holders of the Manchester Ship Canal was held to 
make arrangements for a great conference in the 
autumn, for the purpose of securing the advance- 
ment of the commercial interests of the canal. 
The conference will be divided into four sections, 
namely, (a) commercial and financial ; (b) engineer- 
ing, navigation, and sanitary; (c) legal and 
parliamentary ; and (d) traffic development and 
subsidiary enterprises. General and sectional 
meetings will be held, at which persons of emi- 
nence will read papers and open the discussions. 
The object is to ie the advantages of the canal 
before the notice of all traders, and, at the same 
time, to develop its trade by encouraging the 
formation of lines of steamers plying from and to 
Manchester. For instance, eight new lines are about 
to be established, so as to provide direct communi- 
cation with North and South America, India, the 
Mediterranean, Black Sea, France, Ireland, Aus- 
tralia, and New Zealand. The canal wants a great 
many subsidiary enterprises developing to facili- 
tate the handling of goods, such as warehouses, 
granaries, oil tanks, railways, and the like. 
Further, towns’ meetings might be held in the 
area affected, a Chamber of Shipping for the port 
of Manchester might be established, and so forth. 
All persons willing to take part in the conference 
are requested to communicate with the Provisional 
Committee, care of Messrs. Lawson, Coppock, and 
Co., 18, Tib-lane, Cross-street, Manchester. 


THe CaLoriric VaLuE or SMOKE. 

It is an unfortunate fact that through excess of 
zeal good causes are continually backed up by bad 
arguments, founded either on misstatements or 
misapprehensions. Thus nothing is commoner 
than to see in some daily paper an editorial note 
pointing out the large amounts of valuable fuel 
which are being poured out into the air in the 
form of smoke from the chimneys of our factories 
and the funnels of our steamers. Unluckily for 
the purity of our atmosphere, such statements are 
almost entirely without foundation, and no ap- 
preciable economy is likely to be effected by 
smoke-consuming devices, and in urging manu- 
facturers to adopt them, more convincing and 
better-based reasons should be given. It is also 
commonly assumed that a large volume of smoke 
is always accompanied by a large percentage of 
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CO. There is no worse offender in the matter of 
smoke production than the ordinary cargo steamer, 
even when using Newcastle coal as fuel, and what 
the state of affairs may be when coal is replaced by 
briquettes, is best left to the imagination. Yet the 
analyses taken of the furnace gases of the Ville de 
Douvres, by the Committee of the Institution of 
Mechanical Engineers, showed absolutely no carbonic 
oxide in any one of the 18 samples taken from each 
funnel. Attention has lately been again drawn to 
this matter by Mr. R. R. Tatlock, of the City 
Analyst’s and Gas Examiner’s Laboratory, Glas- 
gow, who points out that analysis shows that 
in all ordinary coal the heating power of the 
whole of the hydrocarbons is only a small pro- 
portion of the total, and hence, even if the 
whole of these entirely escaped combustion, the 
loss would not be anything like so serious as itis 
commonly stated to be. Even soot, he finds, con- 
tains only about 60 per cent. of combustible mate- 
rial, and samples collected from heavy smoke showed 
only 51.46 grains of soot per 100 cubic feet of fur- 
nace gases. Though most municipalities rightly 
endeavour to reduce as much as possible the smoke 
produced by factories, there is little doubt that the 
greatest sinners in the matter of air pollution are 
private houses. Though Welsh coal has, owing to 
the bye-laws, to be used in most London factories, 
the soot-laden fogs of winter are as objectionable 
as ever, and will remain so until a smokeless fuel 
is used for ordinary domestic purposes. 


IMPURITIES IN ALUMINIUM. 

In a paper presented to the Paris Académie des 
Sciences, M. Henri Moissan gives the results of 
some experiments he has made on the effect of 
various impurities on aluminium. The principal 
impurities in the commercial metal are iron an 
silicon, small quantities of the former being specially 
detrimental, but its presence can be avoided by 
using pure materials only, in the process of manu- 
facture. Silicon is mainly derived from the 
alumina, and is very difficult to get rid of, but its 
amount may be reduced by fusing the aluminium 
under a layer of an alkaline fluoride. M. Moissan 
in one case reduced it in this way from .81 to 
.57 per cent. Nitrogen and carbon are also com- 
mon impurities, traces of both occurring in the com- 
mercial metal, whilst by passing a current of 
nitrogen through a bath of molten aluminium, the 
metal can be saturated by the gas. Such a satura- 
tion has a considerable effect on the physical pro- 
perties of the metal, as is shown by the following 
figures ; 

Elastic Breaking Elonga- 
—- —. og 
ons r ons per er 
Sq. In. % 


Sq. In. Cent. 
Commercial aluminium, 
4.76 6.98 9 
4.13 


6.10 6 


Same saturated witb 

nitrogen eee 
Ordinary commercial alumina usually contains from 
.108 to .08 per cent. of carbon, which has an appre- 
ciable influence on the metal, forming with it a 


definite carbide. To study the effects of a larger 
percentage of carbon, good commercial aluminium 
was fused in a crucible and crystallised aluminium 
carbide added. An ingot was cast of this mixture, 
and also of the untreated metal. The following 
results were obtained in test : 
Breakin 
T tress. 
ons 4 
Sizente Inch, 
ost 6.98 
... 4.13 to 5.46 
13,21 2.5 
SS eae | 26.5 
The aluminium carbide referred to above has been 
prepared by means of the electric furnace ; its 
formula is C, Al,, and it has the peculiar propert, 
of decomposing water, with the formation of mars. 
gas. 


Elongation. 
Per 
Cent. 
Ordinary aluminium, cast 9 
Carburetted ,, a 
9» rolled ... 
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Sourn Arrican Ratiways. 

At the close of last year the Cape Government 
had constructed some 2200 miles of railway at a 
cost on capital account of 19,557,115/., or on an 
average 8802/. per mile. The Natal Government 
had established, at the same date, 399 miles at a 
cost of 6,060,121/., or an average of 15,188/. per 
mile. The relative cheapness of the Cape railways 
is due to the fact that they are constructed for 
hundreds of miles over vast alluvial plains, while 
the Natal lines have had to be carried from the 
coast to the interior over a succession of terraces 
involving heavy earthworks and steep gradients. 


d| charge. 


The Natal main line reaches an altitude of 3060 ft. 
in 57 miles from Durban, and an altitude of 5100 ft. 
in 132 miles from Durban. On the Western system 
in the Cape Colony the elevation attained at 
approximately the same distances is only 240 ft. 
and 1566 ft. respectively ; on the Midland system, 
1011 ft. and 1900 ft. respectively; and on the 
Eastern system, 2400 ft. and 2900 ft. respectively. 
The Natal railway system has, however, earned 
an average of 3 per cent. upon its capital out- 
lay for the past 13 years. In the Cape Colony 
the return obtained was 5/. 7s. 3d. per cent. in 
1893, as compared with 41. 14s. 8d. per cent. in 
1892. In 1892 the profit earned on the Natal 
system sunk to 21. 7s. ld. per cent. The falling off 
in the productibility of the Natal system and the 
increase on the Cape system last year was due to 
one and the same cause, viz., the extension of the 
Cape system to Johannesburg, while the Natal 
system still stops short at the Natal border. It 
remains to be seen how far the loss of traffic ex- 
perienced last year, as well as in 1892, upon the 
Natal system will be recovered when the Natal 
lines are extended to Johannesburg, and how far 
that extension will be neutralised by the opening 
of aline to Delagoa Bay. The Cape system earned 
last year 11151. per mile open, while the Natal 
system, as we have just observed, has been slipping 
back of late. The receipts from passengers last 
year per mile worked upon the Cape system were : 
Western lines, 345/. 1s. 10d.; Midland lines, 
2071. 18s. 8d. ; Eastern lines, 174/. 14s. 9d. ; and 
Northern lines, 333/. 15s. 5d. The traffic manager 
of the Cape lines announces that the Cape Railway 
Department proposes to supply suitable bedding 
for the use of long-distance passengers at a small 
This plan has for some years been in force 
upon the Natal lines, and its adoption will, of course, 
add considerably to the comfort of passengers. The 
great bulk of the passenger traflic passing over the 
Cape and Natal lines is third-class, and the ques- 
tion of providing only two classes is beginning to 
press for consideration. 





THE VIBRATIONS OF STEAMSHIPS. 
By Joun H. Macatpine and H. C. Froop. 
(Concluded from page 84.) 

A rew of the conclusions given above differ some- 
what from those contained in the recent paper read 
before the Institution of Naval Architects by Herr 
Schlick, a gentleman the value of whose work in this 
department we most cordially recognise ; and there is 
one other point in which we reach a different conclu- 
sion—the balancing of four-crank engines, The vertical 
forces can easily be made zero for the first period, 
which is the only period contemplated in the paper 
referred to. But to make the couples disappear, the 
two couples from pairs of cranks would have to be 
equal and opposite at all times. This would, clearly, 
necessitate the moving weights being all equal for the 
four cylinders, and also the cranks lying in one plane. 
Applying the age tests to the cases given by Herr 
Schlick will show that the couples do not vanish, ex- 
cept, of course, for two positions of the shaft differing 
by two right angles. 

We think it will be useful to make a few further 
remarks on the inertia stresses developed by the four- 
crank engine, which is, we think, deservedly finding 
so much favour to-day. The running balance of this 
engine, however, is not so perfect as seems to be 
supposed, We will, for brevity, merely illustrate what 
we have to say by a comparison of the four-crank 
engine with a two-crank engine of the same power, 
with which it stands practically on an equality, so far 
as uniformity of turning moments is concerned. 

For simplicity we will also suppose that the masses 
of the moving parts of each of the four cylinders in the 
first case are equal, and denote each by M; that the 
after and forward cranks are at right angles to one 
another, but placed at 180 deg. to those next them. 
In the two-cylinder engine the cranks will be supposed 
to be at right angles, and the moving parts for each 
cylinder equal in mass, say equal to m. Suppose also 
that the engine is running at such a speed that g=w? r, 
and that the connecting rod is four cranks in length. 

Referring now to equation (2), we have for the 
two after cranks of the four-crank engine : 


Upward Forces. 
First period : 
+M {cos @+co8 (e+*)} = 
Second period : 
+.2540 M{ cos 2 +08 2 (0+) } = .5080 M cos 26 
Fourth period : 





—.0041 M {cos 40 +0084 (0+) | = —.0082 Moos 4 6 
&e. &e. 


The other pair of cranks would, for the same value 
of 9 (6 being still, of course, the angle by which the 
after crank has passed the vertical), give upward 
forces as follows : 

First period : 

ad 7 _* = 
+ M{ cos (¢ +2 )+ cos (° 5) =o 
Second period : 
+.2540M { cos 2( 0+) +cos2(0—-2)) 
l 2 os 5 
: =~ .5080 M cos 4 6 
Fourth period : 


- 0041 M { cos 4 (0+) +004 (0-5)} 


= -.0082 M cos 40 
&e. &e. &e. 

Combining these we have for the first and second 
periods the upward force zero; and for the fourth 
period we are left with a small upward force = —.0164 
M cos 40. 

Now consider the couples; and let C, the distance 
between the centres of contiguous cylinders, be the 
same in each case, 

Couples. 

First period : — 

+ MO{ cos @ + sin @ } = W3MC cos (972) 

Second period : 

+.5080M x 2C cos 2 @=1.0160 M C cos40 


Fourth period: zero. zero. 
&e. c. &e. 

To make the meaning of this clear, we will arrange in a 
Table the maximum values of the forces and couples 
for the four-crank and the two-crank engines. Those 
for the latter case can be at once deduced from equa- 
tion (2), in the same way as we have done for the four- 
crank engine. 

Further, we will suppose that the horse-powers, 
strokes, and revolutions of the engines are equal ; that 
the boiler pressure is 180 lb. for the four-crank engine 
and 801b. for the two-crank. If we thenmake M=1, m 
=1.8, C=1, and ¢ (the distance between the cylinder 
centres of the two-crank engine) =1.3, it will be found 
that we have chosen these so as not to be unfavourable 
to the four-crank engine. 


Table of the Maximum Values of the Forces and Couples 
Due to Inertia in the Four-Crank and Two-Crank Engine. 





| | 
Gerad bag Couples, |Cxngien. 


Four- T'wo- Four- Two- 
Crank | Crank — —— 
Engine. | Engine. ingine. | ingine. 


First period...| 0 | 256 | 1414 
Second period 0 
0164 


| 0 1.016 
Fourth period | 015 0 








2 34 
594 
| -0096 








Any actual case could easily be worked out in the 
same way, but the above is probably more favourable 
to the four-crank engine than almost any case taken 
from actual practice. So far as the upward forces are 
concerned, inequality in the moving masses would 
always give a less favourable result. : 

The maximum values of the couples for the first 
period, as given above, are, in the four-crank engine, 
more than half those in the two-crank ; and those for 
the second period are nearly double in the former those 
in the latter engine. To say that the couples would in 
no case give trouble, is to forget Mr. Yarrow’s ex- 
perience of the futility of attempting to cure vibrations 
by making the moving masses in all cylinders equal in 
a three-crank engine. In such a case, with cranks at 
equal angles and uniform rotation of shaft, the sum 
of the vertical forces is zero for the first and second 
periods, and their couples only remain. 

If, inany ship, a four-crank engine excited vibrations 
by the couples of the second period, while the vibra- 
tions of the first period were so unimportant that they 
could be augmented considerably without danger, an 
obvious cure is to turn the ouside cranks into one 
plane, but at 180 deg. apart, while the two inner cranks 
are also changed to be at —_ angles to the outside 
ones, but at 180 deg. apart from one another. In the 
case given above we would have the same forces, but 
the couples would now be: 

First period : 

MC {30s 8 + sind} = v10M Cos (6+) 

Second period : zero. 

The maximum moment of the couple of the first 
period is thus augmented in the proportion V10 + ,/2 
=N 6 times. In an actual case clearly the best result, 
if such a change had to be made, would be got when 
the outside cylinders were those for which the moving 
masses were least. Also the nearer in weight, those 
parts in each cylinder which have the same motion as 
the piston, are made, the smaller will be the maximum 





moment of the couple of the second period. To save 
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a misconception, we should remark that though we 
have used the same value M in the expressions for the 
first, second, &c., periods, this is not strictly accurate, 
as the crank has only influence on the first period. 
Any notice of this difference would have been an 
over-refinement and complication in the present case, 
though by no means to be neglected in actual work. 
The same remark applies to what has been said when 
treating of the observations on the Circassia, The 
exact influence of the connecting-rod on the various 
periods can be deduced in the same way as equation 
(1) was arrived at. The whole investigation given in 
the pamphlet already referred to, which contains equa- 
tion (1), will be published shortly, with additions sug- 
gested by parts of the present paper. 

We will now consider the point, to which we pro- 
mised to return, referring to the relation between the 
time at which the exciting force, or couple, reaches 
its maximum, and that at which each part of the 
ship reaches its maximum displacement. Let us look 
again, for a moment, at the simple problem of the 
vibrator with which we commenced. Consider only 
the single exciting force /, cos c; t. This we have seen 


cos c,t; so that if we 


F i. - k. 
gives rise to the motion —_—_— 
) 


represent the force by a simple harmonic motion of a 
point, the intensity of the force being measured by 
the displacement of the point from its centre of motion, 
the phase of this motion (which we may refer to as 
the phase of the force) is exactly the same as that 
of the motion to which the force gives rise; but the 
amplitudes would be different in the proportion 
ki :k(w@—c2). The force then is zero when the 
vibrating mass is on its centre of motion, and increases 
in direct proportion to its displacement from this 
centre. If the exciting force has a longer period than 
the natural period of the vibrator, the force is, as we 
have seen, always directed from the centre of motion. 
Therefore, when the mass is moving outwards from 
this centre, the force does work on it and increases 
its energy; but on the return to the centre exactly 
the same amount of energy is abstracted. On the 
whole, then, over each half vibration, the energy of 
motion is neither increased nor diminished. The same 
holds good when the force is directed to the centre. 
We have here a state of affairs which could not exist 
when energy is being absorbed, as the vibrations would 
quickly be brought to rest. , 

Suppose the period of the force to be considerably 
greater than the natural period, and that absorption of 
energy commences through the mass being surrounded 
by some resisting medium. The vibrations of the 
mass will be at once checked, and the phase of the 
vibration will get a little behind the phase of the 
force. We see at once, then, that the force is now 
stronger at each point on the outward motion than at 
the same point on the return, and energy is in this way 
supplied to make up for that absorbed. If the period 
of the force is now shortened, —. nearer the natural 
period, the phase of the motion will lag more behind 
that of the force, so that more energy will be supplied 
to make up for the more rapid absorption of it, caused 
by the increasing and quickening of the vibrations. 
When the period of the force agrees with the natural 
period, the phase of the motion has got quarter a 
period behing that of the force, so that the force is 
directed upward all the time that the motion of the 
mass is upwards, and downwards when the motion is 
downwards. The phases are thus best placed to supply 
the maximum energy, and at the same time the vibra- 
tion and absorption of energy are practically at a maxi- 
mum. As the period of the force still further shortens, 
the phase of the motion lags further behind, and the 
amplitude through which it can act becomes less ; 
till, when it is much shorter than the natural period, 
the force and motion again come to a maximum nearly 
at the same time, and there is little communication of 
energy, leading to an almost total cessation of vibra- 
tion. This can all be seen easily by working out the 
case of a vibrator -moving in a medium resisting as, 
say, the first power of the velocity ; though when the 
resistance is small the exact law matters little. 

All we have said applies exactly to the phase of the 
force (or couple) produced by the engine, and the 
corresponding phase of the vertical displacement (or 
angular displacement of the centre line) observed at 
the engine-room. It supplies an exceedingly delicate 
test of the accuracy of what we have said of the origin 
of vibrations of higher period than the first, and casts a 
little doubt on the absolute truth of our last noted 
observation made on the Circassia. For we should not 
expect the difference of phase of the couple and force 
to be exactly the same for the second and fourth 
ee except at the speed of maximum vibration 
or each. The vibrator, then, for the second period 
certainly came to its extreme displacement practically 
at the same time as that for the fourth period; pos- 
sibly because the observations were made very near 
the speed for maximum vibration. But the apparatus 
was by no means fitted to detect small differences of 
phase. We have had no opportunity of repeating the 
Observation since we appreciated the conditions fally F 








and we give it with the doubt surrounding it, that it 
may be the subject of further experiment. 

By making observations on the difference of the phase 
of the force and motion, and the amplitude of the 
latter, we may investigate that most interesting ques- 
tion of the amount of energy absorbed under different 
conditions of vibration. Possibly there is another 
source of loss through the ship being more difficult to 
drive while vibrating, but probably in all cases this 
is very small. 

The vibrations of a ship seem always to have been 
looked on as nodal, and we have in what precedes inten- 
tionally referred to them as practically such, although 
we have given reasons for expecting to find, rather, 
points of minimum vibration. We were struck by 
this fact on the Circassia ; as, with care, we could get 
the vibrator to respond somewhat at any point, though 
we did not then understand the meaning of it. But 
we will now look into the motion more closely, and 
shall find that it must differ essentially from a nodal 
vibration. 

Let us consider two cases of an originally straight 
elastic rod of uniform section. Suppose first we have 
a finite rod executing nodal vibrations in any mode in 
a vertical plane, the position of equilibrium being hori- 
zontal. If there is no absorption of energy, the vibra- 
tions will go on indefinitely without further excitation, 
We will suppose the vibrations small and of one period. 
We will also confine our attention only to the shear- 
ing stresses in the rod, as being the most important in 
this case for our present purpose ; but consideration of 
the bending moments would lead us to the same 
results. When the rod is passing through its position 
of equilibrium, the shearing stresses must be zero, 
since it is straight. When at maximum deflection the 
shearing stresses are a maximum. Let us fix our 
attention on a section between the right-hand end of 
the rod and the node next that end. When this 
section is at the maximum displacement downwards, 
the shearing stress at it is forcing the part of the rod 
between this section and the right-hand end, upwards. 
Energy is thus supplied to the end of the rod during 
its passage upwards to the centre of motion. When 
above the centre, an exactly similar, but oppositely 
directed, shearing stress is induced, which abstracts all 
the kinetic energy thus received by the time the upper 
limit of motion is reached. We have thus no trans- 
ference of energy along the rod, but merely a periodic 
and complete interchange of energy between the 
potential and kinetic forms. The kinetic energy re- 
ceived during one quarter period is simply handed 
back, as it were, during the next quarter. Thus we 
see that from its nature a nodal vibration cannot 
transfer energy along a vibrating structure. 

Let us now suppose that the vibrating rod is infinite 
in length, and that a series of waves are passing along 
the rod from the left to the right. We will take the 
form of the waves to be that of a curve of sines. Now 
there are no nodes, but each point comes to its maximum 
displacement as the crests of the waves reach it. The 
shearing stresses in any section are now zero when that 
section is at maximum displacement, since at the crest 
the curvature isa maximum. This is obvious, since 
the shearing stress is proportional to the rate of in- 
crease of bending moment as we pass along the rod; 
that is, to the rate of increase of curvature in a uniform 
rod, Similarly the shearing stress isa maximum when 
the section is on its centre of motion. We will now 
follow the motion of a very short part of the rod be- 
tween two neighbouring sections. Say that the mass 
is in its lowest position—the shearing stresses are zero— 
but the crest passes on, these stresses begin to increase, 
and the mass commences its upward motion. The 
shearing stresses are, however, greatest in the left- 
hand section, since that is farthest from the crest just 
passed. The mass then receives kinetic energy from 
the left-hand side. This goes on till the centre of 
motion is reached. After this the shearing stress 
diminishes, but the right-hand section has now the 
maximum shearing stress, since it is farthest from the 
approaching crest, which is now the nearest one. It 
will have given up its kinetic energy completely by 
the time this crest reaches it. Thus in a wave motion 
we have no nodes, but a continual transference of the 
whole energy of motion in the direction in which the 
waves are travelling. 

The case of a vibrating ship is intermediate between 
these two. The engine supplies a quantity of energy 
every revolution, which is absorbed at the same rate 
as itis supplied. But besides that, the vibrating mass 
is, as it were, a reservoir of energy which is merely 
being changed periodically between the potential and 
kinetic forms. This reservoir does not contain so very 
many times the —-_ supplied 7 the engine per 
revolution, since the ship would vibrate but a short 
time if the action of the engine was removed suddenly. 
The energy supplied by the engine is absorbed all 
along the ship; it must travel then in both directions 
from the engine in the form of a wave of gradually 
diminishing intensity, which will have vanished en- 
tirely by the time it reaches the ends. This wave 
motion will be superposed on the nodal vibration due 


to the rest of the energy stored in the ship. By suffi- 





cient observation on the ship the total vibrating energy 
can be measured, and as we have seen how to estimate 
the rate at which energy is supplied by the engine, the 
relative importance of the wave motion and nodal 
vibration can be arrived at. It will differ greatly 
under different circumstances, and the greater the 
relative importance of the wave motion, the greater 
would be the difficulty in attempting to find the nodes. 
To make a great exaggeration, suppose we had a very 
flexible ship several miles long with a powerful engine 
in the middle of it ; we would not expect to discover 
any sensible vibration at the end. The whole energy 
would thus take the form of a wave, gradually dying 
away as it travelled fore and aft from the engine-room, 
and there would be no node whatever. 

Thus for each period, and at every part of the ship, 
we have to combine the wave motion with that due to 
the nodal vibration, as the former varies in phase 
from point to point, while the latter is constant in this 
respect ; and further, as the ratio of their amplitudes 
changes also, we may expect the total vibration to be 
different in phase at different points along the ship 
at the same instant. As the wave energy is zero by 
the time it has reached the ends of the ship, the 
vibrations at these points should pass through their 
centres of motion at the same time as the vibration at 
the engine-room. 

The rate at which a wave of transverse displace- 
ment, such as we have here, travels along a uniform 
rod when there are no constraints, such as a floating 
body has, can be easily calculated. But in a ship, 
where the conditions of stiffness, weight per foot, &c., 
vary so much from point to point, it is a matter of 
much greater difficulty. But to give some idea of the 
speed of the wave, suppose we had such a structure as 
that of a ship, but uniform, and uniformly loaded per 
foot, with a moment of inertia of cross-section equal to 
700 (the foot being the unit of length). Take the 
load per foot of structure and cargo combined equal 
to 34,000 lb. ; then if the impulse. causing the waves 
were at the rate of 100 per minute, the speed of the 
‘wave would be about 700 ft. per second, supposing no 
retardation from the water or any other cause. The 
speed would no doubt be very considerably less than 
that given if the body was floating. The phase of the 
nodal vibration, which is the same at any moment all 
along the ship, would thus have changed quarter a 
period while the wave was travelling less than 100 ft. 
trom the engine, As the velocity of the wave is pro- 
portional to the square root of the number of impulses 
per minute, if these impulses came 200 times per 
minute the velocity of the wave would be raised from 
700 ft. toabout 1000 ft. per second. This wave would 
have travelled only 70 ft. by the time the nodal 
hare ig of the same period was advanced one quarter 

riod. 

Pt the maximum amplitude of vibration due to the 
wave is not a very large fraction of the maximum 
amplitude due to the nodal vibration of the same 
period, the phase of the complete motion for this period 
will differ little from that of the nodal vibration at those 
points which are nearly central (and consequently 
vibrating most) between two nodes. At those posi- 
tions occupied by the nodes for the nodal vibration of 
this period, the phase will correspond with that of 
the wave ; but the amplitude will be less the further 
the node is from the engine. At the ends of the ship, 
as we have seen, the vibration should correspond 
exactly in phase with the nodal vibration. 

The above account of the nature of the vibrations 
in a ship seems to us worth giving, not only as it 
points very clearly to the form which the exact solu- 
tion of the problem would take, but also as suggesting 
the line which experimental investigation might use- 
fully follow in verification of the theory which we have 
put forward. 

Reverting for a moment to equations (1) and (2), we 
may note again that the truth of these equations is 
limited to the case of a uniformly rotating shaft. If this 
condition is not fulfilled the various coefficients of the 
cosines of @ and its multiples will be altered ; and be- 
sides, forces develo which have periods depending 
on odd multiples of 6. We have been very frequently 
on board ship since making our observations on the 
Circassia, and while finding almost invariably the 
first, second, and fourth period vibrations very notice- 
ably present, we have never obtained a hint of the 
third. This is very strong proof of a greater uniformit 
of rotation of the shaft than would readily be supposed. 
It can be proved that if the rotation varied so that it 
gained its highest value once per revolution (such an 
irregularity as would occur from the gravity of the 
moving parts in a single-cylinder vertical engine, 
causing the down-stroke to be performed more quickly 
than the up-stroke), and if the maximum velocity were 
1 per cent. over the mean, a varying force of the third 
period would present itself, which would reach a maxi- 
mum value not greatly differing from that of the force 
of the fourth period. If the irregular rotation reached 
its maximum value twice per revolution (say from the 
variation of the turning moment due to the pressure 
of the steam on the top and bottom of the piston), the 
1 per cent, irregularity would cause the force of the 





210 


ENGINEERING. 


[Auc. 10, 1894. 

















third period to have a maximum value several times as 
great as that of the fourth period. For this amount of 
irregularity we would thus expect to find an easily 
detected vibration of the third period. The effect in 
this case on the maximum values of the forces for the 
first and second periods would be trifling. The sub- 
ject is easy to investigate for any particular kind of 
irregularity, but we need not pursue it farther here, 
as, after all, the pn fact is that the vibrations of 
the third, fifth, &c., periods do not usually exist, and 
consequently we may conclude that the rotation of the 
shaft is almost always extremely regular. 

We have te only, in what precedes, to the 
parts of the machinery more immediately attached to 
the crankpin, but what has been said can easily be 
applied to all the moving parts. We have also con- 
fined our attention to the vertical vibrations, as being 
by far the most important. The side motion of the 
connecting-rod can only give rise to horizontal vibra- 
tions of the first period, as the displacement from the 
vertical of each point on its centre line is proportional 
to the displacement of the crankpin centre from the 
same plane. There will, however, be torsional vibra- 
tions of both even and odd sub-multiples of the period 
of revolution of the engine. These arise ly from 
the action of the connecting-rod, but principally from 
the varying couple which the steam pressure applies 
to the shaft. Where sensible, these might easily be 
mistaken for vertical vibrations of odd period. 

The amplitude of the vibrations of any particular 
period which are admissible, without discomfort to 
those on board, can only be decided by experience. 
We may remark, however, that the vibration caused 
by the Atlantic swell produces, after a short and bitter 
experience for most, not unpleasant sensations. Here 
the amplitude is very many times that which would 
be admissible in the case of rapid vibrations produced 
by the engine ; and it is, we think, clear that the more 
rapid the vibrations, the smaller need be their ampli- 
tude to produce discomfort. It is fortunate that the 
higher the order of vibration the more sensitive will 
it be toaslight change in the speed of the engine. 
Equation (4) suggests this, but it cannot be said to do 
more, as it entirely breaks down for the condition of 
maximum intensity. The statement, however, is 
entirely borne out by experience. It is this which 
made the sixth and eighth period vibrations so diffi- 
cult to count on board the Circassia, and which also 
made the fourth period vibration occur at nearly maxi- 
mum intensity for only short intervals. It suggests 
also that in most cases the simplest way to deal with 
the second period vibration is merely to change the 
conditions of running so that the engine may gain, or 
preferably in most cases lose, the few revolutions per 
minute necessary to effect a sufficient subsidence of 
the amplitude. If the balancing of the second period 
should ever have to be dealt with mechanically, proper 
arrangements will readily occur to many, but it would 
be entirely premature to discuss them till their appli- 
cation is found to be necessary. 

Since our observations on the Circassia we have 
only been on one steamer which was vibrating badly. 
This was a long cargo vessel of comparatively low 
power, but the machinery was placed far aft. As the 
vibration which was giving trouble was of the first 
period, we easily se it by fitting revolving weights 
to the shaft. Our recollections, from former experi- 
ence, of high-powered passenger ships which were 
vibrating sufficiently to cause discomfort, seem to be 
of a rapid vibration—much more rapid than the first 
period. But as no observations were taken, we can 
only wait for fresh opportunities, and watch with the 
deepest interest for an account of the experience of 
others, which we cannot doubt will be forthcoming. 





Tue Suez CanaL.—The transit revenue of the Suez 
Canal Company in the first half of this year was 1,618,689/. 
The corresponding collect'on in the corresponding period 
of 1893 was 1,566,074/. 


Brietan Coat Exports.—The exports of coal from 
Belgium in the firat five months of this year amounted to 
1,674,086 tons, as com with 1,701,373 tons in the 
corresponding period of 1893. In these totals the exports 
to France figured for 1,324,651 tons and 1,363,866 tons 
respectively. 


Tue Yarra.—For some months past the Prahran 
Council has been endeavouring ‘o secure the adoption of 
a scheme for the improvement of the Yarra as prepared 
by the Yarra Floods Board in 1€92, so as to mitigate the 


disastrous effects of floods. The board recommends that 
the Yarra from Prince’s Bridge to Punt-road should be 
widened to 300 ft., that it should be dred, to a depth 
of 15 ft. below low-water level, and that the road on the 
north side of the river from Punt-road to Church-street 
Bridge should be raised and fitted with automatic sluices 
to provide for the of local drainage. It is further 
8 ted that if the cost of purchasing land above Punt- 
road is not prohibitive, the river should be also widened 
above that road to 300'ft., with a depth of 15ft., as far 
as the Cremorne railway bridge. Mr. Davidson, inspector- 
general of public works, has prepared a scheme upon some- 
what similar lines. He estimates that the cost would be 
about 140,0007, 





MISCELLANEA. Os 

ArtsR lengthy negotiations, a French se vapor firm 
has secured the contract for the yo | of a new “—— 
over the Neva, instead of the old wooden bridge. The 
cost will be some 5,800,000 roubles. 

The new United States protected cruiser Minneapolis 
is stated to have attained an average speed of 23.05 knots 
over a course of 89.94 miles, This vessel is fitted with 
triple screws, driven by engines capable of indicating a 
total of over 21,000 horse-power. 


At the end of last year there were in Germany an 
aggregate of 208 industrial courts in the whole of Ger- 
many. Of these 140 were in Prussia, 13 in Bavaria, 14 in 
Saxony, nine in Wurtemberg, seven in Baden, four in 
Hesse, five in Saxe-Weimar, six in Brunswick, five in 
Alsace-Lorraine, and one each in Oldenburg, Coburg, 

uss, &c. In some of the small German countries the 
industrial courts have not yet been introduced. 


The first of the steam ferryboats which will be put on 
the Copenhagen-Malmi line will be built and worked for 
account of the Danish State Railways, in connection with 
the new iy n free harbour, It will be some 
25 ft. longer than the large State Railway ferryboats used 
across the Great Belt, between Korsér and Nyborg, and 
its cost will be some 43,000/. The traffic is intended to 
begin on July 1, 1895. 


In connection with the autumn meeting of the Iron 
and Steel Institute at Brussels, the King of the Belgians 
has invited the members to a reception at the Palace in 
Brussels on the evening of Wednesday, August 22. 
the occasion of the visit to Liége on 
the members are invited to a luncheon at the Jardin d’Ac- 
climatization of Liége by the Liége and Mons Societies of 
Engineers. 


Messrs. Lane and McAndrew have just despatched the f 


tank steamer Lion (3400 tons) to Philadelphia, after having 
filled her bunkers with 583 tons of Russian ‘‘ astatke,” to 
be used as fuel on the outward journey. The Lion is the 
are of Messrs. Deutsch et Fils, of Paris; the burner 

is the invention of one of the firm. The oil was 
supplied by Messrs. all and Co., of Newcastle, 
Cardiff, and London. 


The Dominion Government, acting on the advice of 
Mr. Mackenzie Bowell and Sir Sandford Fleming, have 
taken an important step in the direction of laying a 
cable to Australia, An advertisement is to be issued im- 
mediately inviting tenders for seven different routes, in 
order that, in accordance with the wishes of the Inter- 
colonial Conference, the fullest aera information may 
a as to the cost of laying and maintaining a 
cable. 


The traffic receipts for the week ending July 29 on 33 
of the principal lines of the United Kingdom amoun 
to 1,648,049/., which was earned on 18,522? miles. For 
the corresponding week in 1893 the receipts of the same 
lines; amounted to 1,707,583/., with 18,388 miles open. 
There was thus a decrease of 59,5341. in the receipts, 
and an increase of 134? in the mileage. The aggregate 
receipts for four weeks to date amounted on the same 33 
lines to 6,361,588/., in comparison with 6,409,685/. for the 
corresponding period last year ; decrease, 48,0971. 


In the Revue Générale des Chemins de Fer, a paper b’ 
M. A. Hault, on the wear of rails in tunnels, is mt see | 
The rails on which the author’s remarks are based were 
withdrawn after 114 years of service in a tunnel 984 yards 
long. The tunnel in question is straight, with an incline of 
1 in 100, and receives some percolation water. The rails 
used — originally 78 lb. per yard, and were of soft 
steel. e sleepers were of beech, and are still sound in 
most cases. They were ballasted with gravel. During the 
114 years some 230,000 trains have passed over the metals, 
but the speed never exceeded 19 miles an hour. The 
total wear of the rails was 1641b. on the rail length, which 
weighed originally 682 lb. Of this wear 11 lb. are 
attributed to eral oxidation, nearly all of the re- 
mainder being lost from the top table, the wear being 
greater at the ends than elsewhere. 


From returns compiled for the ‘* Archiv fiir Eisenbahn- 
wesen,” it appears that the total railway mileage of the 
world is 406,416 miles, made up as follows : 


Miles per 100 Miles per 
Total Miles. Square Miles 1000 
of Country. Inhabitants. 
144,380 3.9 4.0 


218,910 


23,229 

Africa 7,212 

Australia 12,685 0.3 31.2 
The country with the greatest mileage, as compared 
with area, is Belgium, which has 29.6 miles per 100 
square miles of territory, as com with 16.7 in Great 
Britain and 27.4 in Bavaria. Much of the mileage in 
Belgium is, however, of the nature of light railways, on 
which trains run at speeds of 12 miles an hour through 
villages, and within 3 ft. of the doors of the cottages. 
Accidents are, however, infrequent, but it would be 
interesting to observe the faces of our paternal legislators 
if such a system of light lines was vase in this 
country. e first accident on such a line here would, 
in all probability, give rise to a howl of indignation in 
Parliament against the company working the line, and 
the authorities which sanctioned its construction. 


In fixing the columns supporting the superstructure of 
the viaduct carrying the railway approaches to the 
Merchants’ Brid St. Louis, it was found that the 
bearing on the foundations was not as fair as desired. 
This was owing to the fact that the granite cap stonee 
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were not perfectly level, whilst at the same time the base 
of the column was not a true plane, nor exactly perpen- 
dicular to the axis. Levelling with Portland cement was 
tried, and also with lead, in both cases with unsatisfactory 
results. It was then decided to wedge the columns up 
for } in. above the cap stones, and then to fill in the space 
between this and the column base by rust joint cement. 
Long steel blades were used to work the cement into the 
space, and entirely satisfactory results were obtained, as 
was proved when a column was removed three years after. 
The result was, in fact, better than would have been ob- 
tained by efforts to secure perfect workmanship in cutting 
the stones and constructing the columns. In making the 
cement it was found important to use only a minimum 
quantity of sal ammoniac and no sulphur. As usual, 
1 oz. of sal ammoniac was dissolved in a gallon of water, 
and a minimum quantity of this was used to moisten the 
perfectly clean cast-iron borings forming the body of the 
cement. As soon as the cement began to warm up, it was 
rammed into place under the column. 


An important case, bearing on the question of property 
in a trade name, was decided at the recent Manchester 
Assizes, when Messrs. F. Reddaway and Co., Limited, 
the well-known manufacturers of ‘‘camel ”-hair belting, 
sought for an injunction to restrain Messrs. G. Banham 
and Co., Limited, from continuing to use the word 
‘*camel” in such a manner as to deceive purchasers into the 
belief that they were getting goods made by the plaintiffs, 
Dam were also claimed. The evidence went to show 
that Messrs. Reddaway had used the term ‘‘camel- 
hair belting” since 1879, and had spent some 18,0001. 
in advertising it. The figure of a camel had also 
n adopted as the trade mark of the firm, and 
it was claimed that ‘‘camel - hair belting” had, 
in fact, become synonymous with Reddaway’s belting. 
The following four questions were finally put to the jur 
by the judge, and all answered in Messrs. daway’s 
avour: Does ‘‘camel-hair belting” mean belting made 
by the plaintiffs, as distinguished from belting made by 
other manufacturers? 2. Or does it mean belting of a 
particular kind, without reference to any particular 
maker? 3, Do the defendants so describe their belting 
as to be likely to mislead purchasers and to lead them 
to buy the defendants’ belting as and for the belting of 
the plaintiffs? 4. Did the defendants endeavour to pass 
off their aap as and for the goods of the plaintiffs so as 
to be likely to deceive purchasers? Costs were granted on 
the higher scale, 


An interesting account of the diamond-mounted saws 
used for stone-cutting in the quarries of Kuville, Meuse, 
France, is given in the Annales des Ponts et Chaussées, 
by M. Jozan. The saws consist of circular discs of steel 
.27 in. thick, and about 7 ft. 3 in. in diameter. Rect- 
angular notches are cut in the edge of this disc at about 
i} in. from centre to centre, into which are fitted blocks 
of steel, which carry the diamonds. These blocks are 
secured to the saw body by screws with countersunk heads, 
whilst the diamonds are fixed in these blocks by heating the 
latter to a bright red heat, and forcing them in by pres- 
sure. Advantage is thus taken of the powers of the gem 
for withstanding the effects of both heat and pressure, 
and a very satisfactory mounting is obtained. The dia- 
monds are mounted in groups of eight, those on the first 
block and on the eighth block being in the periphery of 
the disc, whilst the second and sixth are at the edges; 
the fourth and fifth are at the sides. The third and 
seventh are in intermediate positions. The saw is 
capable of cutting through blocks 3 ft. thick. It is run 
at a speed of 300 revolutions per minute, and takes 20 
horse-power, with a feed of 16 in. per minute. The surface 
sawn has been as much as 3? square feet per minute, This 
saw has now been at work since September, 1891, and during 
the first 28 months of its life it sawed over 420,000 square 
feet of stone, counting onefaceonly. During this time 19 
of the diamond carrier blocks had to be replaced, ata cost 
of 8s. each, so that the wear has been insignificant. The 
total cost of the work has been less than 1d. per square 
foot of surface sawn. pas ggworge saws on the same 
principle have been tried, but with less satisfactory 
results, as the reciprocating motion loosens the carrier 
blocks, which then require more frequent renewal. The 
diamonds used are Brazilian, and the cost of the saw com- 
pletely fitted was 140. 





Russia IN THE Brack Sga.—Extensive new dock 
works are being pushed forward at Sevastopol, the dock 
accommodation existing at Nicolaieff being regarded as 
quite inadequate to meet the requirements of the greatly 
enlarged Russian Black Sea Squadron. Russia is about 
to build at Sevastopol three line-of-battle ships and two 
cruisers, all of which are to be added to the naval force 
maintained by the Czar in the Black Sea. 


Victorian RatLways.—The number of miles of railway 
now under construction by the Victorian Government is 
less than at any time during the last 20 or 25 years. The 
lines are Natimuk to Goroke, Boort to Quanbatook, 
Dimboola to Teparit, and Wycheproof to Kaneira; and 
the number of men directly employed on them is about 
600. Including some 400 engaged in splitting timber for 
sleepers, there are in all about 1000 men employed in 
Victorian railway extension. Taking their average earn- 
ings at 5s. per day, the Government is now spending on 
labour for railway construction 2501. per day, or at the 
rate of 78,2501. a year. Unless some new works are 
undertaken, the number of men employed must soon be 
considerably reduced. There are 150 men employed on 
the Wysheproof to Kaneira line, which is only ically 
commenced, and which will take several months to com- 
plete ; but the number of men required at any time on 
that work will not be large, 
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CONSTRUCTED BY MESSRS. SAXBY 








Fig. 1. 


Ty our issues of January 12and 19 last we illustrated 
and described various kinds of guide bearings for rail- 
way rod connections, and we are now enabled to give 
particulars of the most recent type of these bearings, 
viz., Charrington’s suspended point rod roller, the 
principle of which is equally applicable to small 
pulleys for signal wires. As will be seen from 
our engravings, the roller, having solid trunnions or 
pivots, is mounted in the curved slots of segmental 
arms, which are suspended by pins passing through 
the tops of the side brackets. When the rod is pulled 
or pushed, the roller does not travel to and fro ag in 
the case of the roller previously described, and called 
the “ travelling roller,” but it simply revolveson its own 
axis, and in doing so displaces the segmental arms upon 
which it is supported, and by this means friction is 
reduced toa minimum. When the roller revolves, the 
rod is not raised, it simply moves to and fro at the 
usual and ordinary level; but should it jump or 
buckle, the segmental arms swing back to their proper 
position. The construction of the guide bearing is 
clearly shown in Figs. 1 and 2, the former being a 
type adopted by the Great Northern Railway, having a 
large roller and bent arms, there being rather more 
clearance between these arms and the standards 
than in the ordinary type. The bearings are made 
in sets for any required number of rollers. They 
are very easily adapted to existing rods, and can be 
readily taken to pieces for repairs, without lifting or 
moving the rod, by simply withdrawing the pin upon 
which the segmental arms are suspended ; the roller 
then drops, and can be as readily replaced during the 
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working of the rod. Amongst other advantages 
claimed for this roller may be mentioned the fact that 
it can be fixed out of level on an inclined surface with 
results equally satisfactory as when fixed upon level 
ground ; the curved slots in which the pivots of the 
rollers work cannot readily hold stones or dust so as 
to prevent the rotation of the rollers. As the roller 
does not move to and fro, but simply revolves on its 
axis, its movement cannot well be obstructed by a 
collection of ballast between the bottom of the roller 
and the base-plate, which sometimes happens in the 
case of travelling rollers. Rods which are not per- 
fectly straight work very freely in these rollers, in 
such cases, for instance, as going round a curve. 
Messrs. Saxby and Farmer, Limited, the well- 
known firm of signal engineers, of Kilburn, N.W., 
are the sole licensees for the manufacture and sale of 
this guide bearing. 





MORTON’S REACTION ENGINE. 

For some years Mr, Alexander Morton, of Glasgow, 
has been experimenting in the improvement of reaction 
engines, and during the past session he laid his experi- 
ence before the Institution of Engineers and Ship- 
builders in Scotland. Previously, however, he had 
made very numerous experiments on the flow of fluids 
through nozzles of different forms, from a higher 
pressure to a lower, the results of which were embodied 
in a paper he read before the Philosophical Society of 
Glasgow. These results were confirmed by Mr. James 
Brownlie, and described ina paper before the Institution 








of Engineers and Shipbuilders. The outcome of this 
work, and of much other that we cannot now refer to, 
is the engine which we illustrate on the present page. 
The general principle of this engine will be understood 
from the fragmentary views (Figs. 1 and 2), which 
show, respectively, parts of an outward flow and of an 
inward flow wheel. B is a rotating ring, pierced with 
a number of oblong curved openings measuring, for 
example, ; in. by 4 in. at the smallest part, and 
subject to steam pressure on its inner side. The steam 
in passing through these openings, and emerging 
tangentially to the wheel, exercises a pressure on the 
wheel, which causes it to rotate. To prevent the 
steam. flowing round inside the fixed casing A in the 
opposite direction to the rotation of the wheel, the 
stationary curved vanes E are provided. When there 
are concentric wheels, the stationary vanes are placed 
between them, as shown at F, Fig. 2, and guide the 
steam from wheel to wheel. 

The engine, as actually constructed, is shown in 
Figs. 3 and 4. It has a central shaft D, carried in 
three bearfngs, and capable of endwise adjustment. 
It is contained within a stationary casing A having an 
inlet for steam at the left, and an outlet to the con- 
denser at the right. Upon the shaft D are two sets of 
wheels, the left-hand set being entirely of the outward 
flow character, and the right set inward flow, the 
steam passing through them in succession, In the 
tirst series there are three sets of orifices, 1, 2, 3, similar 
to those in Fig. 1. They are formed in brass rings, 
carried by discs B coupled to the shaft and to each 
other. Between the wheels B are the fixed discs H 
carrying the stationary vanes F, F'. The steam enters 
around the left-hand end of the shaft D, and, as shown 
by the arrows, it passes through the orifices 1, 2, 3 to 
the fixed vanes E. The first ring 1 is 94 in., the 
second 124 in., and the third 15 in. in diameter. The 
second wheel B! has two rings of inward flow nozzles 
4 and 5, 15 in. and 123 in. in diameter respectively. 
The steam flows inwards through these nozzles, and 
thence through the exhaust annular opening around 
the shaft to the condenser. At each ring of nozzles 
the combined area of openings increases as the steam 
becomes reduced in pressure. The first ring of the 
series has eight curved nozzles yy in. by 4 in., and the 
last ring ten nozzles 4 in. by 4 in., there being five 
stages of expansion. ‘This engine, coupled direct toa 
dynamo, gave 11 brake horse-power. When the low- 
pressure wheel was removed, and the high-pressure 
wheel alone in place, the duty, with the same weight 
of steam, fell off to 6.5 horse-power. With the high- 
pressure wheel removed and the low-pressure in place, 
the duty was 4.5 horse-power with the same weight 
of steam. Dr. Archibald Barr and Mr. H. A. Mavor 
made a joint series of experiments on this engine, and 
from their report, the consumption—with steam of 78 lb. 
pressure above the atmosphere and 20 in. vacuum— 
was 87 lb. of steam per brake horse-power per hour, 
with feed water at 40.3 deg. Fahr. 





INDUSTRIAL NOTES. 

Tue great coal strike in Scotland is the one chief 
event in the industrial world at the present time, in so 
far as the United Kingdom is concerned, It had been 
expected and predicted that the dispute would have 
ended long ere now ; but the Scottish miners seem 
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determined to show that, upon occasion, they can be 
as firm, or stubborn, as their fellow-workers in the 
Miners’ National Federation. The men, by their 
expressed willingness to submit the dispute to arbi- 
tration, or to meet the coalowners to negotiate on a 
basis of conciliation, have won a good deal of sym- 
pathy in Scotland, even from those who condemned 
the strike. It is alleged that the dividend of the Fife 
Coal Company for the past half-year has amounted 
to 30 per cent., or rather, to the rate of 30 per cent. 
for the year. This would imply tolerable prosperity 
in the coal trade at a time when industries generally 
barely realise a profit. The feeling is getting very 
pronounced in Scotland in favour of promoting a 
settlement by means of conciliation and concession. 
That feeling has become intensified by reason of the 
fact that coal has gone up very considerably, the last 
advance being 2s. per ton. Efforts have been made 
to induce the Lord Provost of Glasgow to intervene, 
and also the President of the Board of Trade. The 
former states that private efforts are being made, and 
the latter states that he is watching for a favourable 
opportunity to intervene, if occasion offers. The men 
in their great aggregate meetings declare in favour 
of remaining out until the shilling per day is re- 
stored to them, and assert their determination not to 
agree to any settlement which has not been first 
approved by the Miners’ Federation of Great Britain. 
The attitude, therefore, of the employers and the men 
is one of fierce determination not to yield. But often- 
times such an attitude is but the prelude to nego- 
tiations. 

The distress caused by the strike in Scotland is 
very deplorable. The strike pay has been very small 
in most of the districts—so small in some cases that 
the wonder is that the men have remained firm. In 
order to supplement that pay, relief committees have 
been Pre. in several districts to aid the suffering 
families. But the distress is not confined to the 
miners on strike; it prevails among those who are 
idle in consequence of the strike, though they have no 
part or lot in it otherwise. And while all this suffer- 
ing exists, the Conciliation Bills before the House of 
Commons remain blocked, no progress whatever is 
being made with them ; and even the Miners’ Con- 
ciliation Board exerts uo influence. 


At aconference between the Cumberland coalowners 
and the representatives of the County of Cumberland 
Miners’ Association, held at Workington at the close 
of last week, it was agreed that the wages of the men 
should remain as at that date for a fortnight, when the 
whole situation would be reconsidered by the light of 
events, and the rates to be paid will be settled, 

The strike of the 5000 miners and others in the 
Wigan district, which rather threatened a rup- 
ture in connection with the Miners’ Gonciliation 
Board, has been amicably settled, the men agreeing to 
the 10 per cent. reduction, and the employers agreeing 
to continue the rate of wages to the day-workers on 
the basis of the 1890 rates. Under this settlement 
the men resumed work at the beginning of the present 
week, 


In South Staffordshire the coalowners gave the 
formal notices to ascertain the selling price of coal, 
with the view of reducing the wages of the men, The 
ascertainment will cover the selling price of coal for 
the last three months. The representatives of the men 
accepted the proposals made by the employers. On 
the other hand, the North Staffordshire miners rebel 
against the 10 per cent reduction, as agreed to by 
their representatives at the conciliation board. 


At the collieries of South Yorkshire and Derbyshire 
the surface-men oppose the 10 per cent. reduction on 
the ground that they did not participate in the 40 
per cent. advance. It is, however, probable that a 
modus vivendi will be found in respect of this conten- 
tion, as there is a general unwillingness to upset the 
agreement of the conciliation board. 


The popularity of the sliding scale, in connection 
with the North of England Iron and Steel Workers’ 
Conciliation Board, has been put to the test in a rather 
exceptional way, and with very excellent results. A 
dispute had arisen between a certain proportion of the 
men belonging to the Engiuemen and Cranemen’s 
Association, one established of recent date, compara- 
tively speaking, as to the propriety of terminating the 
scale, in so far as they were concerned, though they 
were parties to it. They really desired to take inde- 
pendent action apart from the lron and Steel Workers’ 
Association. To avoid any trouble over the matter, 
the latter association agreed to a conference by a joint 
committee of representatives of the two bodies, at 
which conference a resolution was unanimously arrived 
at to take a ballot of the men governed by the scale, 
as to whether they were prepared to terminate the 
sliding scale, so that the secretary of the Enginemen 
and Cranemen’s Union could negotiate independently. 
The resolution wisely stipulated that if a majority of 





the men were in favour of the scale, all should go on 
as at present. The votes were taken, when it appeared 
that there were only 249 against the continuance of 
the scale, out of the 1850 voting papers issued. The 
decision has given great satisfaction to the members 
of the Iron and Steel Workers’ Association, who have 
always worked harmoniously with the employers 
represented on the board. The latest ascertainment 
of the selling price of iron and steel leaves the wages 
of the men as before, with no change in the rates 
during the current and next months, as compared with 
the past two months. Some difficulties having arisen 
in respect of gas furnaces in mills in connection with 
the Midland Wages Board and the Bromford Works, 
the matter was referred to the standing committee, 
with the result that the matters in dispute were 
arranged amicably, the representatives of the em- 
ployers and of the operatives signing the report and 
resolution of such joint committee on behalf of the two 
parties. Negotiations are now going on with the view 
of closing the iron and steel mills at an earlier hour 
on Saturdays. The men ask from 1.30 p.m. to 2 p.m., 
the employers suggest from 2 p.m. to 2.39 p.m., the 
two proposals being laid before the foremen and 
managers on the one hand, and the operatives on the 
other, in order tosee which proposal shall be accepted. 


The North of England Conciliation Board, upon a 
case submitted to it, have awarded an advance of 
wages to the chainmen at the Jarrow, Stockton Malle- 
able, and Newburn Works, after an investigation and 
full consideration of their claims, the advance to date 
back to the 2lst day of May last. A sub-committee 
is also appointed to consider the claims of certain 
workmen employed at the plate mill shears, at the 
Jarrow Works, such committee, after full investiga- 
tion, being empowered to make a recommendation to 
the board. One employer and one operative are 
specially put on the committee to visit the works, 
collect evidence, and gain information. 


In connection with the Midland Wages Board a 
successful effort was made about a year ago to bring in 
the great mass of the employers who still, till then, 
remained unconnected with the board. A similar 
effort was made to bring into line the non-union work- 
men, who obtain all the advantages, but pay nothing 
towards the expenses. The Operatives’ Association 
have now determined that the agents of the union 
shall not take up the cases of non-union men, except 
upon the joint request of the men and the —. 
or the manager of the works in the latter case. If no 
such joint request is made, the non-union men must 
seek redress for themselves through the manager or 
other official, or by negotiations direct with the em- 
ployer. There is reason in this, for the non-union 
men have no responsibility in case of a dispute, and 
yet they get all the benefits without contributing to 
the costs. 


The condition of the wy gee trades throughout 


Lancashire manifests but little change. New work 
comes forward very slowly, and there is tolerably keen 
competition for whatever orders are in the market. 
Here and there the establishments engaged on spe- 
cialities are fairly busy, but all firms are not equally 
fortunate in this respect. In no branch is there 
anything approaching to what is generally under- 
stood by the term ‘‘activity,” and the outlook is not 
regarded as favourable. In the iron trade busi- 
ness drags on from hand to mouth, with a persistent 
weakening of prices, except in cases where they are 
directly affected by special causes, as, for example, the 
coal strike in Sectent, where the production of iron 
has practically almost ceased, In the finished iron 
trade things remain extremely quiet. The steel trade is 
in nearly the same condition, very quiet indeed, espe- 
cially in the raw material. Steel boiler-plates have 
had a readier sale, owing to the scarcity from Scot- 
land. The only good feature is the absence of labour 
disputes of any moment, except those in the coal 
trade elsewhere referred to. 


Fortunately, the strike of the ship-joiners at the 
shipyards of the Tees and the Hartlepool district 
has ended in an amicable arrangement, after 10 
weeks’ duration. Negotiations had taken place pre- 
viously, but last week the employers reseed to level 
up the wages to the same rates as on the Tyne, which 
means, on the average, an advance of ls. per week. 
The men accepted the arrangement, and have resumed 
work, The dispute affected some 400 joiners. 


In the Wolverhampton district a moderate amount 
of business is reported, both in crude and’ manufac- 
tured iron, but with no improvement in prices. The 
average selling price, according to the trade ac- 
countants, shows that for all descriptions of manu- 
factured iron the price was 5/. 19s. 4d. per ton. 
There has been a better demand for the best marked 
bars, and other marked qualities, The foreign de- 
mand has been rather quiet for galvanised sheets, 
hoops, and plates, but the home demand has somewhat 


improved. The demand for steel pilates, rounds, 
squares, and angles continues fairly active, and recent 
quotations have been fully maintained. Good busi- 
ness has been done in Staffordshire hot-air pigs of 
foundry and forge qualities, and one or two tolerably 
large contracts have been booked, at the full quoted 
rates. Generally the trade of the district is fairly 
good, especially in comparison with other districts, and 
labour disputes are absent in most industries. 


In the Birmingham district the demand for iron 
has been limited, purchasers being content with only 
such quantities as suffice for present purposes. Prices 
are stagnant, with noimprovement. Further reduc- 
tions in the price of coal appear to be generally refused, 
the coalowners and pet «sere declaring that the 10 
per cent. reductions have been already discounted 
Singularly enough, there is less demand for Stafford- 
shire icon, and more for Northamptonshire and Derby - 
shire. The competition for steel is close and severe ; 
for finished iron the demand has been principally for 
common bars and angles, at rather low rates. The 
local staple trades of Birmingham have been quiet 
generally, with no particular spurt in any branch. 


The forthcoming Trades Union Congress to be held 
at Norwich seems destined to revive some of the old 
feuds and contentions of two or three years ago. There 
is to be a fight over the secretaryship to the Parlia- 
mentary Committee, the newer men thinking that if 
they can capture that position, all else will be easy. 
But more experienced men know that it is better for a 
secretary to be too slow than too fast. His caution 
averts defeat, whilst imprudence would invite it. 
Mr. Charles Fenwick, M.P., has won golden opinions 
by his straightforwardness, his wise Sieeoesien, and 
his general intelligence. He happens to differ from 
many upon one point, that of the legal eight-hours 
day, which has become a kind of fetish among a 
section of the ‘‘Labour Party.” The fight will doubt- 
less be a stubborn one, and upon the result will depend 
the future of the Trades Union Congress as a directing 
body in English politics. Itis a singular fact that the 
Parliamentary Committee, as a directing force in 
Parliament, & achieved fewer vic‘ories duiing the 
last four years than previously. Mostof the measures 
affecting labour have been carried by other hands, 
although they are recorded in the Parliamentary Com- 
mittee’s annual report as labour victories. So, indeed, 
they are, but not achieved by the committee as such, 
or by their special representatives in the House of 
Commons. 

The ‘‘Final Notice of Congress” has just been 
issued, together with the programme of business, and 
the resolutions already sent in for consideration by the 
several unions and bodies which have elected their 
delegates. The Congress nominally sits for six days, 
two of which, however, are only half-days, as on 
Monday the members assemble at noon, and on Satur- 
day they clore at noon. Monday is spent in welcom- 
ing the delegates, appointing officials and committees, 
and reading the report of the Parliamentary Committee; 
Tuesday, in listening to the presidential address, votes 
of thanks, and discussion of the report. There are 
only left, therefore, some three days and a half for all 
other business. At least half a day will be taken up 
with the election of secretary and of the Parliamentary 
Committee. This reduces the time of the Congress for 
general business, and for resolutions and debates 
thereon, to about: 18 hours, even if there is no hitch to 
mar this moderate computation. 

Already there have been sent in to the Parliamentary 
Committee 119 resolutions, many of them of an im- 
portant and far-reaching character. If, therefore, all 
goes well, and no extra time is expended upon the 
report of the committee, the election of secretary, of 
the other officers, and the Parliamentary Committee, 
than is above indicated, that leaves about 18 hours 
for the consideration of debates and divisions upon 
119 resolutions, or about 74 minutes to each. It 
is easy to see that there will be a congestion of busi- 
ness ; that, with the utmost care not to prolong dis- 
cusssion, only a couple of minutes or so can be allowed 
to the mover and seconder, and that then the closure 
will have to be applied vigorously if the resolutions 
are dealt with which are already on tue paper, to the 
exclusion of all others. It will, in fact, cease to be a 
deliberative assembly, and can only tecome a record- 
ing body, voting most of the resolutions en b/oc, or re- 
jecting them, as the case may be. This is far from 
satisfactory. The old plan was to propose a pro- 
gramme of from six to ten subjects for regular discus- 
sion, and even then there was a hasty dispatch at the 
close of the Congress. : 

The subject matter of the resolutions is nearly as 
varied as they are numerous. Payment of members, 
parliamentary procedure, House of Lords, Govern- 
ment contracts, mineral rents and royalties, the Par- 
liamentary franchise, and other electoral reforms are 
ameng the political topics, 0 that the ides of the body 
being non-political is going or gone. Important reso- 
lutions on factory and mines regulation, proposing 





very extensive changes, come from various quarters, 














Aue. 10, 1894.] 


ENGINEERING. 








213 








and also resolutions on prison-made goods, nspection 
of public works, alien immigration, sanitation, truck, 
volunteers’ clothing, surplus labour, law of libel, civil 
servants, inspection of public vehicles, loss of life at 
sea, federation of trades, political and trade demonstra- 
tions, national holidays, land nationalisation, and a 
host of other questions are included in the programme, 
besides, of course, labour representation. The variety 
of subjects is bewildering, and the decision upon any 
one point will be valuable or valueless, according to 
the care and ability shown in the discussion. Any 
one of the subjects would require three days’ debate to 
get through the House of Commons. No, 58, Amend- 
ment to the Mines Act, would require at least a week. 
The House of Lords’ resolutions would take a whole 
session by themselves. 





The movement for an eight-hours day for blastfur- 
nacemen and others engaged in this branch of the iron 
and steel trades seems to be gaining force. An experi- 
mental trial of the system in the Cleveland district 
and some other centres will, perhaps, inaugurate a 
change ‘n the present conditions of working. 





The ironmoulders’ strike on the north-east coast con- 
tinues, and there is no actual indication of its termina- 
tion. About 2000 men are on strike, belonging to the 
two bodies, pattern-makers and moulders, but some 
20,000 other men are idle in consequence of the strike. 
The men are demanding an advance of 3s. 6d. per week, 
which is a large amount. But they claim that their 
wages are from 6s. to 7s. per week below the general 
run, the rates of the pattern-makers being 7s. per week 
below London rates. Arbitration was offered by the 
employers, on condition that the men withdrew all 
claims, which the men refused to do. This is the 22nd 
week of the strike, 





Labour questions in Parliament continue to occupy 
attention in one way and another, but the progress 
made is slow. The Mines Eight-Hours Bill is still in 
suspense, having only formally entered the Committee 
stage. The Labour Conciliation Bills await a second 
reading. But Sir John Hibbert has his difficulties 
and troubles over the fair wages resolution, and its 
enforcement in Government contracts. The printing 
trades are pwns bal an attack with respect to cer- 
tain firms to whom has long been given a considerable 
amount of printing work. Then the boot question has 
cropped up, but there the question is rather the value 
of the article supplied than the price paid for making 
the boots. The question of the position, accommoda- 
tion, and pay of the engine-room artificers in the 
Royal Navy is still ‘‘ under consideration,” but no con- 
cession has as yet been made to this meritorious class 
of men. But the greatest difficulty seems to be arising 
in connection with the Post Office, the present Post- 
master-General being attacked by the Postmen’s Fede- 
ration and by the telegraph clerks. 





SUCTION DRAUGHT FOR BOILERS. 


Recent Experience with Cylindrical Boilers and the “* Ellis 
and Eaves” Suction Draught.* 
By Mr. F. Gross, Associate. 

AT the last summer meeting Mr. Ellis read a paper on 
‘Some Experiments on the Combination of Induced 
Draught and Hot Air applied to Marine Boilers fitted 
with ‘Serve’ Tubes and Retarders.” 

So much special attention is being given to boilers for 
ships at the present time that it will, perhaps, interest 
the members to be informed of the experience which has 
been gained to date with this system applied to marine 
boilers on land and at sea. 

The boilers which have been working longest with this 
combination are at the Atlas Works, Sheffield. Nos. 7 
and 8 are now three years old; Nos. 9 and 10 are two 

ears old ; Nos. 11 to 16 have since been eres d added. 
hese 10 single-ended marine boilers, placed ther in 
one shop, furnish part of the steam requi by the 
works, and are consequently at work day and night, 
except on Sundays and holidays. Their ordinary work is 
to maintain a regular combustion due to 3 in. vacuum at 
the fan inlets, corresponding to a combustion of 35 lb. to 
37 lb. per square foot of grate, which is uniformly 5 ft. 8 in. 
long in all the boilers. For short periods, at certain 
intervals during the day, the quantity of steam required 
is appreciably ter than the regular quantity, when, 
by increasing the number of fan revolutions, the rate of 
combustion is immediately raised to 40 1b., 45 lb., 50 Ib., 
or even 60 lb. per square foot of grate, and as promptly 
reduced when the demand for the extra steam has passed 
away. It will be evident that, unlike boilers with 
natural draught, the boiler is the constant quantity, 
whilst the draught is varied largely according to the 
requirements for the time being. 
or the purpose of obtaining data on suction draught, 
fans of different diameters and widths are used. Likewise 
some fans work one boiler only, and are placed above the 
boilers ; others work two boilers, and are placed on the 
ground floor, sucking the gases downwards, and discharg- 
ing them into short funnels which just clear the roof of the 
building. The success of boilers Nos. 7 and 8 led to the 
Construction of Nos. 9 and 10, and the satisfactory expe- 





* Paper read before the Institution of Naval Architects. 





PARTICULARS OF SHIPS AT WORK WITH THE ‘ 


*ELuis AND Eaves” ComBINATION DRAUGHT. 








8.8. ‘‘ Berlin.” | 8.8. “ Southwark.” S.S. “‘ Kensington.” | S.S. “‘ Perthshire.” 


S.S. “ Buteshire.” 





| 
| 
eryecgg 
| 


Length of ship | 488 ft.6in. | 480 ft 480 ft. 435 ft. 435 ft 
Width ,, 44,, 0,, 57 ,, 54 ,, 54 ,, 
Depth ,, oo ae Se 40 ,, 40 ,, $2, 32 4, 
Displacement at trial trip ‘ | years ae * . Ee aw 7500 tons | 

: 2 double-ende ouble-en | 
Number of boilers ., 8 single-ended ee 1 single-ended and 1 single-ended 2 single-ended 2 single-ended 


15 ft. 9,°, in. mean 15 ft. 9in. mean dia- 


diameter x 21 


13 ft. 24 in. mean 83 in. 


Size of boilers diameter x 11 ft. 


jf 


15 ft. 9,°; in. mean/15 ft. 9 in. mean dia- 


| meter x 21 ft. 7 in. 
15 ft. 6 in. mean/15 ft. 6 in. mean dia- 


ft. 





4} in diameter x 12ft.| meter x 12 ft. 

: | { diameter x 11 ft. | meter X 11 ft. 5 io. | 

| lin. 

Number of furnaces as 24 | 20 Purves 20 Purves 6 Purves 6 Purves 
Inside diameter of furnaces, 3 ft. 2 in. | 8 ft. 4 in. 8 ft. 4 in. 3 ft. Din. 3 ft. 9in. 
Length of grate .. me 5 ye 3 x } ee Sa Fic Pe ee 
Total heat-distributing sur- 

face in boilers reckoning | 

outside surface of tubes | 14 616 eq. ft. | 12,285 sq. ft. 11,672 sq. ft. 4770 sq. ft. 4770 sq. ft. 
Total grate surface oat 396 sq. fr 883 sq. ft. 383 sq. ft. 127 sq. ft. 127 sq. ft. 
Working pressure .. mal 150 Ib. 200 Ib. 200 Ib. 160 ib. 160 Ib. 
Number of fans al 4 5 5 ie 2 
Size of fans .. aa ..| 7 ft. 6 in. in dia, 7 {t. 6 in. in dia. 7 ft. 6 in, in dia. 8 ft. in. dia. 8 ft. in dia, 
Mean speed developed at 

trial trip .. pe ast 16.3 knots 15.8 knots 11.75 knots 
Average revolutions of fan 

engines .. ee a 360 | 317 320 
Number ~* Me a 17 4 ‘ eal 
Average indica orse- 2: | 

power of ie ge i 5566 4446 ? outwards | 
Average coal consump- 1.34 Ib, 

lt il indicated | { Newcastle small 
Temperature of air before 

entering furnaces ‘ 260 deg. 271 deg. 220 deg. 
Temperature of gases at 

faninlet .. ap ee 441 ,, | 908 ,. 310 ,, 
Vacuum at fan inlet 3.5 ia. 2.9 in. 1.76 in. 

over fires .. 7 | S x of os 





rience with the four led to the subsequent six, partly 
for the sake of space, partly for mae and absence o 
smoke. The 10 boilers, 10 ft. 6in. by 10 ft. 6in., displace 
three to four times as many Lancashire boilers of about 
28 ft. by 6 ft. 6 in., whilst the evaporation per pound of 
South Yorkshire coal is 9 lb. actual from cold feed (or 
(103 lb. from and at 212 deg.) when burning at 30 lb. per 
square foot of grate, or 84 lb. actual from cold feed (or 
10 Ib. from and at 212 deg.) when burning at 45 lb. per 
square foot of grate, as against 64 lb. actual from col 
feed in the Lancashire boiler burning at 19 lb. per square 
foot of grate with a chimney 130 ft. high. Very recent 
careful examination of the boilers shows that the Purves 
flues, tubeplates, and ‘‘Serve” tube ends in the oldest are 
as good as new; and it is worthy of special note that the 
feed water comes cold from the river, unfiltered, and that 
the draught is not shut off when the doors are opened for 
firing, slicing, or raking. The dampers are used only 
when the fires are being cleaned (every six hours). The 
fans likewise continue to work satisfactorily, as antici- 
pated, because the gases, when entering the fans, do not 
exceed 450 deg. at the highest rate of combustion, the 
air heated by the waste gases then entering the furnaces 
at 320 deg. For these boilers, owing to the steam pres- 
sure being, as yet, unavoidably only 50 lb. per square 
inch, the fan engines are simple engines. 

The International Company’s steamship Berlin (better 
known under the old name of the Inman Company’s City 
of Berlin) was the first steamer fitted with the draught, 
as conveniently as the position of the eight single-ended 
boilers facing the centre longitudinal line of the ship, per- 
mitted. The air-heating tubes had in this case to be 
placed across the front, instead of lengthwise, of the 
boilers, offering consequently more obstruction, with less 
effective heating surface, than when pl in the usual 
way. She has nm working hard since March 1, 1893, 
with satisfactory results, and has burnt at an average rate 
of 26 lb. per square foot of grate, 5 ft. 3 in. long. 

The same owners adopted this draught for the two new 
steamers built in this i and recently completed 
viz., the steamship Southwark, by Messrs. Denny, an 
the steamship Kensington, by Messrs. J. and G. Thom- 
son, Clydebank. They are twin-screw sister ships, 480 ft. 
long by 57 ft. wide by 40 ft. deep. The main engines are 
quadruple-expansion, and designed to develop 7000 indi- 
cated horse-power at trial trip. (See two-page plate.) 

The Southwark has two double-ended main boilers, 
15 ft. 9, in. in mean diameter by 21 ft. 8? in. long, and 
one single-ended, 15 ft. 9,, in. in mean diameter by 
11 ft. lin. long. Each of the five boiler ends has four 
Purves furnaces, 3 ft. 4 in. in inside diameter, grate bars 
5 ft. 9 in. long; total grate surface, 383 square feet ; total 
heat-distributing surface inside the boilers, 12,285 square 
feet ; working pressure, 200 lb. Each boiler end has one 
exhausting fan, 7 ft. 6_in. in diameter, and separate 
single-acting engine by Messrs. Sturtevant, of Boston, 
United States, these engines being used freely in the 
International Company's steamers. The ‘‘ Serve” tubes 
in the boilers are 34 in. in outside diameter. At the trial 
trip, with a displacement of 12,300 tons, she easily de- 
veloped the expected power, and gave the mean speed of 
16.3 knots. On her station she has been running four 
round voyages, Liverpool to Philadelphia, almost entirely 
with two double-ended boilers only at work, with an 
average combustion of 274 1b, which will gradually be 
increased. (See pages 198 and 199 ) 

In the cv the boilers are slightly longer, the 
double-ended 21 ft. 7 in. and the single-ended 11 ft. 5 in. 
The total heat-distributing surface mside the boilers is 
slightly less, viz , 11,672 square feet. The number and 
size of Purves furnaces, the length of grate bars, and 





diameter of ‘‘ Serve” tubes are the same as in the South- 


f|wark. At the trial trip, with a displacement of 12,400 


tons, she gave a mean speed of 15.8 knots. She has run 
one voyage West so far. 

Whilst the foregoing steamers are giving experience 
for the Atlantic service, two other large steamers are 
doing the same for the gy Be ae to and from Aus- 
tralia. Messrs. Turnbull, tin, and Co., London, in 
the Australian dead-meat trade, have this combination 


d | draught in their new sister Lag sa nage and Buteshire, 
ie, 


built by Messrs. Hawthorn, and Co., Limited, 
Newcastle. These ships are 435 ft. long over all, 54 ft. 
wide, and 32 ft. deep. Displacement when fully loaded, 
12,000 tons. For the power of 3000 indicated horse- 
power in each ship there are two single-ended boilers, 
15 ft. 6in. in diameter by 12 ft. long, each with three 
Purves furnaces, 3 ft. 9 in. in inside diameter and grate 
bars 5 ft. 9 in. long. Total te surface in each 
ship, 127 square feet ; heat-distributing surface within 
the boilers, 4770 square feet in each ship; working 
reassure, 160 lb. The fans and triple - expansion 
an engines are of Messrs. W. H. Allen and Co.’s 
make. Each ship has completed one round voyage 
to Australia and back. On the outward voyages, with an 
average indicated horse-power of main engines of 2450 to 
2500, the coal consumption averages about 26 lb. per 
square foot of grate. On the home voyage, requiring 
considerable extra steam for the large refrigerating ma- 
chinery, the Perthshire averaged a combustion of 314 Ib. 
over 59 consecutive days, and the Buteshire “> per 
square foot of grate over 56 consecutive days. The coal 
consumption of Newcastle small on the outward 
voyages averages 1.345 lb. per indicated horse-power of 
main engines. This includes the power required by the 
fan engines. With South Wales coal the consumption of 
main engines will, therefore, be under 1.3 lb. per indicated 
horse-power, after finding the power for the fan engines. 
Although the boilers of the Perthshire had been continu- 
ally under steam for 75 days, being worked for 59 days at 
this, for Australian voyages, unprecedented rate of com- 
bustion, the furnaces, tubeplates, tube ends, and the fans 
were found in good order on arrival in London. These 
owners are fitting the po arrangement to a third 
sister ship, the steamship Banffshire, now building by 
Messrs. Hawthorn, Leslie, and Co. 

Briefly summarised, the experience to date may be con- 
sidered to have established a rate of combustion on a 
grate 5 ft. 9 in. long of 30 lb. to 60 lb. in marine boilers 
on land, and of 26 lb. to 314 Ib. at sea, in the Atlantic 
and Australian services, without troubles to furnaces 
tubeplates, tube ends, fans, and fan engines, accompani: 
by an appreciable economy com with boilers of the 
same size with plain tubes working with natural draught 
at half the rate of combustion. 

The main factor in the economy is, of course, the 
“Serve ” tube in combination with the retarder, because 
the ‘‘Serve” tube has on an average at least 75 per cent. 
more heat-“‘ absorbing ” surface than the same diameter 
of plain tube. The result is that at the highest rates 
of combustion, and with 4 By diameter tubes (per- 
mitting natural draught to readily used), the 3, 
when they reach the smokebox, do not exceed 700 deg, 
The heat-absorbing surface of the air-heating tubes com- 
pletes the economy, the gases reaching the fans cooled 
down to 300 deg. to 400 deg., having heated the air to 
from 200 deg. to 300 .———— to the rate of com- 
bustion and amount of absorbing surface. 

Against closed stokehold forced draught, burning at 
the same rate of combustion with plain tubes, the weight 
of the boilers with this system will be greater, but there 
is a considerable net saving in weight for other than short 
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cross-Channel voyages through the economy in fuel, which | 
is naturally greatest against closed stokehold cold air 
draught. At a combustion of 30 1b. per square foot of 
grate this economy will be at least 15 per cent. { 

Against Mr, Howden’s latest practice the excess of 
weight is trifling, being practically only the extra weight 
of the ribs in the ‘‘ Serve” tubes and of the greater sur- 
face of the air-heating tubes, and these produce a dis- 
tinct advantage in economy in fuel of at least 74 per cent. 
In a number of steamers working with Mr. Howden’s 
draught, the substitution of ‘‘ Serve ” tubes for plain tubes | 
has at once given an economy of 10 per cent., and it will be 
conceded that the horizontal air-heating tubes in the 
suction draught will be more effective than vertical tubes. | 
Even with natural draught, with a funnel height of 75 ft. | 
or more, the ‘‘ Serve” tube has proved in a considerable | 
number of vessels that it gives an economy of 10 per cent. | 
over plain tubes in the same boilers, and the special ad- 
vantage of this suction draught combination is to give 
the same economy when burning at twice the rate in half | 
the number of boilers, or to make the steam as economi- 
cally as is now done with natural draught and plain tubes 
when burning at three times the rate in one-third the 
number of natural draught boilers. 

Taking, therefore, boilers and coal together, this 
system requires in reality for moderate and long voyages | 
the least weight of cylindrical boiler for a combustion of 
25 lb. per square foot of grate and upwards; and, as | 
the action of the suction draught is to heat the boilers 
more uniformly the higher the rate of combustion (there- 
fore the opposite of forced air-pressure draught), it is pro- 
bable that we shall gradually see the boilers reduced | 
more and more in size, and the rate of combustion at sea | 
increased to 401b., 50 lb., and upwards per square foot of 

rate. Electric motors with small fans will assist in this | 

irection, and the economy, safety, and comfort of this | 
system in working are strong recommendations for large | 
passenger and cargo boats, whilst for warships the power 
to do away entirely with smoke, and even with funnels, 
should not be without importance. 

The preceding Table gives the principal data for the 
five ships grouped together for handy reference. 





LAUNCHES AND TRIAL TRIPS. 

Tue 8.8. Swiftsure, built by the Sunderland Shipbuild- 
ing Company, Limited, was taken to sea on her official 
trial trip on the 17th ult. The dimensions of the vessel 
are 197 ft. 6 in. between SS 30 ft. breadth, 
and 16 ft. 3in. depth. The engines are by the North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land, and have cylinders 17 in., 28 in., and 46 in. in 
diameter by 30 in. stroke, and work with steam at 
160 lb. working pressure. The mean speed attained was | 
11 knots. 





On July 7 the screw steamer Corso left the Wear for 
her trial trip. ‘This vessel has been built by Messrs. John 
Priestman and Co., Sunderland, to the order of Messrs. 
T. Wilson, Sons, and Co., Limited, Hull. Her principal 
dimensions are: Length, 242 ft. 6 in. ; breadth extreme, 
31 ft.; depth, moulded, 15 ft. 6 in. Her machinery has 
been fitted by Messrs. Geo. Clark, Southwick, having 
cylinders 224 in., 35 in., and 574 in. respectively in dia- 
meter, with a 36-in. stroke. he boilers are designed 
for a working pressure of 180 1b. per square inch, and are 
fitted with Henderson’s patent self-cleaning firebars. 
The engines worked without a hitch, the speed being 133 
knots. | 


On Thursday, the 19th inst., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Willington Quay on Tyne, a steel screw 
steamer built to the order of Messrs. Burrell and Sons, of 
Glasgow, and of the following dimensions, viz. : Length, 
350 ft.; breadth, 43 ft.; depth, 30 ft. The engines, 
which are to be supplied by the North-Eastern Marine En- 
gineering Npen n Limited, are of the triple-expansion | 
type, having cylinders 24 in., 40 in., and 66 in. in dia- | 
meter by 45 in, stroke. Steam will be supplied by two | 
single-ended boilers fitted with Howden’s system of 
forced draught to work at a pressure of 170 lb. The 
vessel on leaving the ways was named the Strathnevis. 


The Ailsa Shipbuilding Company, Troon, launched a 
steel screw steamer named Sound Fisher for Messrs. 
James Fisher and Sons, Barrow-in-Furness. The dimen- 
sions are: Length, 168 ft.; breadth, 25 ft.; depth 
moulded, 12 ft. 5 in. ; and she will be fitted with com- 
pound surface-condensing engines with cylinders 21 in. 
and 42 in. in. diameter by 30 in. stroke, by Messrs. Duns- 
muir and Jackson, of Govan. 


Measrs. Scott and Sons, Bowling, launched on the 24th 
ult. a screw steamer named Bangor, of the re | 
dimensions: Length, 145 ft.: breadth, 24 ft.; dept 
moulded, 11 ft. 2in. She was built to the order of the 
Anglesey Shipping Company for their North Wales slate 
roy The engines, which are compound surface-con- 
densing, are being supplied by Messrs, Ross and Duncan, 
Govan, 


Messrs. S. M‘Knight and Co., Ayr, launched on the 
24th ult. the steel screw steamer Amelia, built for the 
A. B. C. Steamship Company, of Hull, Yarmouth, 
Lowestoft, and Norwich. The vessel is intended to trade 
between the two first-named ports with passengers and 
goods. The dimensions are: Length, 145 ft.; breadth, 
22 ft. 9 in. ; depth moulded, 12 ft. The machinery, which 
will be supplied by Messrs. Muir and Houston, Glasgow, 
is direct-acting ; cylinders, 19 in. and 42 in, in diameter 
by 30 in. stroke; boiler. 12 ft. 6 in. in diameter by 10 ft. 





ong ; steam pressure, 130 Ib, 


CIRCULATION IN WATER-TUBE BOILERS, 


The Influence of Circulation on Evaporative Efficiency 
of Water-Tube Boilers.* 


By Mr. Joun I. THornycrort, F.R.S., Vice-President. 


To obtain the highest papenive duty from a given 
tube surface, it is necessary that the contents of the tube 
should consist of, as faras possible, water only; and to 
attain this result the steam must have the freest possible 
egress from the tubes, and must also be carried from them 
by an energetic circulation of water in a constant direc- 
tion. 

To some of the leading features which affect these 
conditions I would now call your attention. 
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3. Generating tubes delivering below water (without 

me specia }downtake tubes). 

he curves given in Fig. 3 show graphically the re- 
sults of these experiments ; the falls of pressure in the 
lower vessels are plotted as ordinates, and the rates of 
working as abscisse. It will be seen that the rate of 
working has been taken up very high, probably more than 
double ordinary working, the object in doing this being 
to ascertain up to what rate each arrangement can be 
worked with safety. 

In the first series of curves, the results recorded are 
obtained from the boiler (Fig. 1) with the generating 
tubes delivering above water. It will be seen from the 
curve that, as the rate of working is increased, the pres- 
sure column falls slightly, and at an evaporation of 20 lb. 
of water per square foot of heating surface stands at 
85 per cent. of the maximum; and that the results are 
not sensibly changed by halving the working pressure. 

The next series of curves is taken from the boiler 
(Fig. 2) which has the same heating surface, &c., as 
Fig. 1, but the top ends of the tubes deliver below water. 
It will be seen that the curves fall much more rapidly 
than the first series, and that by halving the working 
— the pressure is distinctly reduced in the lower 
vessel, 

The third series was obtained from the boiler (Fig. 2) by 
plugging up the downtake tubes, so that some of the gene- 
rating tubes had to act as downtake tubes for the supply 
of the others ; the feed-water all being delivered into the 
upper vessel. In this case the character of the curves 
changes from the first two series very much. <A diminution 
in pressure of working causes the pressure column to fall 
very much ; in the case of the rae being only 28.75 lb. 
per square inch absolute, it fell to about 46 per cent. of 
the maximum, 

The most important point, however, apart from this 
low pressure, but a result of it, is that for any given pres- 
sure a critical rate of working is arrived at when the 
pressure column begins torise again with increased rate 
of working, thus showing an increased pressure in the 
lower vessel, caused by the steam being unable to get out 
at the top ends of the tubes fast enough, and so coming 
out at the bottom ends as well. 

It will be seen from the curves that the lower the pres- 
sure of working the sooner this critical point is arrived 
at, and I found that when the evaporation was pushed 
beyond this critical point the tubes were not safe from 
overheating ; but, by oy the tubes intended for 
downtakes, and extending their upper ends above the 
water surface so that water could not go down and the 
steam in the lower vessel could readily get away to the 
separator, it was possible to increase the rate of evapora 
tion somewhat, inasmuch as the facility for the tube 
getting rid of their steam was increased. 

Contrasting the different conditions of working of the 
water-tubes in the three series of experiments I have 
described, and noting what slight differences these con- 
ditions may necessitate in the design of a boiler, the 
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Considering the boilers shown in Figs. 1 and 2, if the 
pressure in the lower vessel—that is, at the bottom ends 
of the generating tubes—is that due to the full depth of 
water in the boiler, in addition to the steam pressure, 
then any reduction of density in the generating tubes will 
all be available for causing circulation; and thus any 
reduction in pressure in the lower vessel, below that due 
to the head of water in the boiler, is a direct loss to the 
energy of circulation, so that variations of this pressure 
are 0 "apa importance. These variations can be con- 
veniently measured by a pressure column formed of a 
long gauge glass connecting the steam space of the upper 
vessel with the lower vessel. The difference of the 
water level in this glass from the water level in the upper 
vessel is a direct measure of any reduction of pressure in 
the lower vessel. 

have made experiments, taking observations from 
such pressure columns fitted to the boilers shown in Figs. 
1 and 2, working under different conditions, the steam 
pressure and rate of evaporation being varied for the 
several arran ents of boiler, which were: 

1. Generating tubes delivering above water. 

2. Generating tubes delivering below water. 


* Paper read before the Institution of Naval Architects. 
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nearness to success which a boiler intended for hard 
forcing may attain, and yet fail, is clearly shown. 

In conclusion, I would submit that the absence of 
special downtake tubes limits to a great extent the amount 
to which a boiler can be safely forced, and the curves show 
that to obtain the highest rate of working with safety and 
efficiency these special downtake tubes must not be 
neglected ; and still further, that the tubes should deliver 
above water, as then the circulation, as I have previously 
shown, is double that when the tubes deliver iow water, 
and this rapid circulation is a most important condition 
for hard working. 





Mexican Steam NavicaTion.—Concessions have re- 
cently been granted by the Mexican Government for two 
new lines of steamers—one to trade between ports on the 
Gulf of Mexico, with the privilege of extension to the 
United States and Europe, and the other to ply between 
ports on the Pacitic coast and the United States and 
Central and South America. The Gulf line will have 
seven steamers and the Pacific line five steamers of 
between 1000 and 4000 tons each. The lines are to be in 
operation within two years from the date of the conces- 
sion, 
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Seteectinie* Bn ras PATENT 


CompiILeD BY W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 


The number of views given in the Specification Drawings is stated 
here none are mentioned, the Specification is 


in each case ; Ww 
not illustrated. 

Where I tions are com ted from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. __ 

The date of the advertisement of the pt of a p 

specification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the accept of a plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL IMPLEMENTS AND 
APPLIANCES. 


14,382. W. Wilson, Leigh, Lancs. Potato Diggers. 
[3 Figs.) July 26, 1893.—This invention relates to potato diggers 
aare the road wheels and b the frame, the front part b! being 
provided with a tilting lever c on the axis, which is connected 
at the other end to the poles by the lever d and link e. The pole 
ishinged to the frame b!, the draught being taken from under the 





lof, 














axles by the links and rods y. A bevel wheel drives a pinion on 
the shaft j, which is provided with a disc to which are bolted the 
rotating dished forks serving to throw the potatoes against the 
radial screen m, effecting a vibratory motion by its being sup- 
ported to the adjustable arm ». A share o loosens the earth. 
(Accepted June 20, 1894). 


13,866. W. W. Beaumont, London. Thrashing, &c., 
Machines, [4 /’igs.] July 17, 1893.—This invention relates to 
thrashing, &c., machines. Shakers S are made with a linked 
articulated structure of material such as wood, one end of the 
structure being jointed toa fixed part of the machine, and the 
other is given areciprocating motion by eccentric cams. Each of 

















its parts are a polygonal bend of catenary character, and by the 
motion given it assumes alternately a nearly straight line from 
the approximate elimination of the curved form increasing the 
length of the chord, and by a greater range and more rapid move- 
ment decreasing the verse sine, and thus giving a repeated 
—— to anything on the shaker. (Accepted June 


13,738. B. F. Cocker, Sheffield. Metal Plates for 
Ploughs and Safes. July 15, 1893.—The object of this in- 
vention is to produce plates for ploughs, &c., these plates having 
their outer surfaces hard, and the intermediate portion of a milder 
temper. The plate, which is of iron or mild steel, is cut or planed 
to the finished size, and then by ‘‘ cementation” its outer sur- 
faces are converted into hard steel to the required depth. The 
plate of iron or steel may be submitted to the process of cementa- 
tion and then rolled into plates of the required thickness, ready 
1299) sheared to the desired sizes and shapes. (Accepted July 9, 


ELECTRICAL APPARATUS. 


13,133 J. H. Mc Oxford. Switch. 


(2 Figs.) 
means for 
off the current from the electric arc lamps used in the 


J uly 5, 1893.—-The object of this invention is to provide 
switchin 
streets of. 


lever which is connected to an iron armature of an electromagnet. 
An electric alarm clock is also employed, which makes electrical 
contact at any given time, thus sending a current which causes 
the electromagnet to become strongly magnetised and so pull 
down the iron armature, and with it the lever, thus actuating the 
switch and so cutting off the current from and extinguishing the 
lamps. The clock is so connected that immediately the lamps are 
extinguished, the current passing through the electromagnet and 
clock is also cut off, thus preventing sparking at the clock con- 
tacts. (Accepted July 9, 1894). 


13,111. J. Pease, Apperley Bridge, Yorks. Tra- 
verse Motion. [4 Iigs.] July 5, 1893.—This invention relates 
to a traverse motion. applicable to the commutator and armature 
of dynamos and electric motors, and consists of a wooden frame 
in which revolves a wormwheel driven from the dynamo shaft. 
This wormwheel is geared into a wheel with a crank to which is 

ttached a ting-rod with an oblong hole in which the crank 
works. Theconnecting-rod is then secured to the shaft of the 
dynamo, and can be arranged to cause the armature and commu- 
tator to traverse any required distance backward and forward 
as the shaft revolves. (Accepted July 9, 1894). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5647. J. H. R. Dinsmore, Liverpool. Gas. [3 Figs.) 
March 16, 1893.—This invention has reference to the manufacture 
of gas. a isthe bench in which the apparatus is erected, and in 
the central part a furnace similar to those used in gas retort 
benches is disposed, the retorts being heated by the heat of com- 
bustion of the fuel. Two sets of apparatus are arranged in the 
bench, and each consists of an upper retort into which gas is 
introduced, it being led to it by the pipe al. b is the lowest 
retort of each of the sets into which tar is introduced and dis- 
tilkd, the tar being introduced by the U-trap supply device 





carried in an inclined direction a certain distance into the retort. 
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¢ is the intermediate retort into which the gas from @ and the tar 
gases from b are introduced, the former entering it by way of the 
mouthpiece a* and pipe a4 and the mouthpiece cl. c? is the out- 
let mouthpiece of the retort c, having a door c* on it, and dis an 
externally artificially cooled outlet pipe, by which the gases are 
conveyed away from the apparatus to an hydraulic main. The 
retort 0 is of iron or steel. and is irc!ined and flat, so as to cause 
the tar to distribute itself cver the bottom, thus to obtain an 
equalised distillation. The door c* of the mouthpiece c? is inclined, 
and when removed, access can be had to both the interior of the 
retort c and also the interior of the water-cooled outlet pipe d. 
(Accepted June 20, 1894). 


GUNS AND EXPLOSIVES. 


11,880. C. Holmstrom, London. Guns, [6 Figs.) 
June 16, 1893.—-This invention relates to frictional gearing, and to 
apparatus for adjusting it into and out of contact with the surface 
of a gun platform or turntable, &c., and comprises an elastic shaft 
carrying a friction gearwheel, so arranged relatively toa frictional 
surface on the gun platform that the drivingand driven frictional 
peripheries can be pressed together and held in contact with each 
other without impairing their freedom of rotation. A is the 
stationary circular i of the mounting. A! is a frictional surface 
made upon the inner periphery of the flange A? of the base. A% 
is a pivot which forms part of the base A, B a turntable provided 
with a central cap to receive the pivot upon which the table 
turns. Anarm B! extends radially from the cap B®, and cheeks B? 
of the gun-mounting are formed upon the turntable, and are 























provided with trunnion bearings to receive th trunnions of a 
guo. Bearings B? provided at the edge of the turntable and in 
the arm B! support an elastic tube which is slotted spirally to 
increase its elasticity, so that it will yield to lateral pressure, and 
which is enlarged midway between the ends to form a_ boss, 
which has a frictional driving-wheel D secured on it to gear with 
the frictional surface A!. Eis a shaft which passes through the 
tube C, and which is connected to it by pins. The tube C does 
not, except at its ends, fit the shaft E, so that there is a clear 
annular space around the latter midway between the ends of the 
tube, and it is so arranged in its bearings that normally it is 
slightly sprung, and consequently keeps the wheel D pressed into 
the frictional surface A'. A horizontal shaft journaled in bear- 
ings B4 on the turntable and on an extension from it carries at its 





& town at any given time. The switch is actuated by a 








bl, the pipe 52 of which is fixed in the door of the retort, and is | P® 


outer end is provided with a handwheel, by which it can be 
rotated. A plate encircles the tube C, and lies upon the wheel D, 
and has an oval hole to permit the tube to pass through it. A 
hooked portion of the a H is arranged to embrace a portion of 
the periphery of the frictional driving-wheel D, and a spindle is 
provided with a screw-threaded portion which works through a 
threaded plate arranged on the turntable B, the end of the spindle 
I engaging with a projection and turning freely in the hole. 
While in gear with the base A the wheel D can be rotated by 
turning a shaft, wormwheel F, and worm GI, to operate the 
turntable B by the action of its periphery against the frictional 
surface of the flange A°. By turning the handwheel the hooked 
portion of the plate can be caused to bend against the wheel D to 
prevent it from turning, and, as the wheel thus held is simulta- 
neous! pressed tightly against the frictional surface A}, the turn- 
table Bis held stationary. By reversing the movement of the 
handwheel the spindle I and plate H can be moved in a direction 
to withdraw the hooked portion of the plate from engagement 
with the wheel D and force the tube to yield, by reason of its 
elasticity, to move the wheel out of engagement with the fric- 
tional surface A!. (Accepted June 20, 1894). 


14,984. J. Vavasseur, London. Quick-Firing Gun 
Mountings. (3 Figs.) August 4, 1893.—This invention has re- 
ference to gun mountings in which the moving parts are sup- 
ported by a stationary cylindrical post, and by a pivot pin bear- 
ing centrally upon the top of the post, and by a croes frame with 
acircular aperture through which the post passes and which it 
fits. A spring bar and pivot pin are seated upon a support 
carrying the moving parts of the mountings, so that when the 
gunis fired the spring bar yields to the recoil and relieves the 
pivot pin. The training and elevating gear is mounted upon the 
gun slide with the handles in position to be worked by the gunner 
whilst aiming, a telescopic axis carried by the saddle and 
rallel to the slide face transmitting the movement of the elevat- 
ing handle to a pinion engaged with a toothed arc upon the gun. 
(Accepted July 9, 1894.) 


LIFTING .AND HAULING APPLIANCES. 

15,291. J. Taylor, Birkenhead. Cranes, &c. [2 Figs.) 
August 11, 1893.—This invention has reference to cranes. The 
jib a of the crane is hinged and mounted at b, and about this 
point itis adapted to move up and down. ¢ is the frame, which 
is in the form of a right-angled triangle ; d is the turntable of the 
crane ; ¢ are pulleys placed at the upper end of the triangle, over 
which the wire rope used for moving the jib a up and down is 
passed, and / pulleys at the head of the jib over which the ropes 
f pass; i the barrel of the crane by which the rope / is taken in 
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and paid out, and the jib raised and lowered, similar to a sheer- 
legs, this barrel being operated by gear driven by an engine ; & is 
the barrel by which the load-lifting rope / is taken in and paid 
out. By disposing the jib-operating rope pulleys e on the frame 
and at the back, the weight of these parts is carried by the frame, 
and as far back as possible; and by having the jib movable and 
the whole crane mounted and — to revolve in a turntable, 
the characteristics of both a sheerlegs and a turntable crane are 
produced. (Accepted June 20, 1894). 

14,720. J.J. Arrowsmith and P, Sinclair, Liver- 
pool, Lancs. Winches, [2 Figs.) August 1, 1893.—The 
object is to provide a reversible winch for steam power, and con- 
sists of a bedplate a fitted with standards } olepted to carry 











a main shaft, a countershaft, and the operating cylinders g. 
The main shaft c is provided with a winding barrel h and warping 





inner end a worm G! to gear with the wormwheel F, and at its 





ends, and with a wheel gearing with a pinion on the counter- 
shaft. This shaft is provided at its ends outside the standards 
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with discs and crankpins which are coupled to the connecting- 
rods of the cylinders and pistons. On the countershaft within 
the standards are eccentrics for giving motion to the valve gear. 
The eccentrics are made with externally threaded sleeves, and 
fit freely on the shaft. Nuts r with the sleeves, and are 
coupled together so as to move simultaneously rag eevee | 
on the shaft and be free to rotate with it. The nuts rotate wit! 
the countershaft, and carry with them the eccentrics which, 
according to the longitudinal position of the nuts on the shaft, 
operate the valve gear to cause the engines to move in one direc- 
tion or the other, or to be at rest. (Accepted June 20, 1894). 


MINING, METALLURGY, AND METAL WORKING. 

14,344. D. Rogier, Manehete, Germany. Gas-Fired 
Furnaces. [4 Figs.) July 25, 1893.—This invention relates to 
gas-fired furnaces. The inner chamber A is formed by the brick- 
work B, the ceiling being perforated for the escape of the pro- 
ducts of bustion, while openings in the bottom receive the 
burners V, at the side cf which the air enters for combustion. The 
front of the chamber is closed by a sliding door. The products of 
combustion pass through the openings M, then above the ceiling, 
and around the back walls and the sides B of the chamber, and 
enter at the front into the double bottom C of the chamber A, in 
which they pass again backwards to the exit H in the flue K, 

















the inner chamber being thus surrounded on five sides by the gases 
of combustion. The outside air necessary for complete combustion 
of the gases and for cooling of the outside enters by means of 
openings O between the walls C and D, between the latter, 
enters below the hot double bottom G, passes through the round 
openings in the latter Z, which have restricted necks to lead the 
entering air direct into the flame, and escapes around the burners 
te pass direct into the flame. If, at the commencement of heat- 
ing, there is not sufficient a to draw in the air from above 
through the openings O, the sliding door L is opened and the air 
enters through it. (Accepted June 20, 1894). 


PUMPS. 


12,135. F.and J. F. Willans, Rhosddu, Wrexham. 
Double-Acting Lift and Force Pump. [4 Figs.) June 20, 
1893.—In this invention the *‘ lift” is obtained by suction, and the 
**force” by steam. Upon a hollow base communicating with the 
liquid to be raised, a pair of upright tapering columns are 
erected. The hollow base B is divided into two separate parts, 
one col icating with each. The suction valves 
C are furnished with air vessels D on the top and fitted to the 
base. Each pair of col Eis ted at the top by a hori- 
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zontal tube which communicates with a pipe through which a 
steam jet is introduced. On each side of the steam pipe a valve 
seating is made, one valve G reciprocating between the two. The 
steam presses upon the surface of water in the column and drives 
the whole of the liquid through the delivery valve, and a vacuum 
being thus formed, the liquid rushes up from the chamber at the 
base through the suction valve, and this action being alternately 
produced in each column, the delivery is almost continuous from 
each pair of columns. (Accepted June 20, 1894). 


STEAM ENGINES, BOILERS, EVAPORATORS, 
&e. 


9247, T. Keene, Birkenhead. Packing. (2 Figs.] 
May 9, 1893.—This invention relates to metallic packing descri 
in Patent No. 21,768 of 1892, and the object is to — packing 
which, while permitting a trunsverse vibration of the rod due to 
want of alignment between the crosshead guides and the cylin- 
der, tends to support the weight of the piston so as to prevent 
undue wear of the cylinder. The packing is carried in a main 
sleeve 1, 1!, baving a larger internal diameter than that of the 
rod 2 to be packed, and a smaller external diameter than the 
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stuffing-box 38, in which it is located. The opposite ends of 
the sleeve are provided with flanges projecting internally, the 
outer end surfaces of which are spherical. The spherical sur- 
face on the inner end of the sleeve bears upon a corresponding 
convex spherical surface formed on the face of a washer 6 fitting 
in the bottom of the stuffing-box, and the spherical surface 
on the outer end bears on a corr nding concave surface 
formed on the outer gland 7 carried the gland studs. The 
main sleeve is divided transversely at the middle of its length 





into two parts 1 and 1), and in each part is provided a series 
of white-metal rings 8, which occupy the space between the 
rod and the sleeve for a portion of the length of the !stter. 
The rings of white metal are cut so that they can be closed 
upon the rod, and are kept in position by two brass rings 
interposed between the two extreme rings and the internal 
flanges on the main sleeve, and by two brass rings 11 and 12 
separated by a compreseed spiral spring 13, and interposed be- 
tween the adjacent central white-metal rings. The white-metal 
and brass rings have their adjacent surfaces bevelled so 
that the pressure due to the compressed spiral spring 13 tends 
to force some of the white-metal rings into close contact with 
the rod, and since the pressure of the > transmitted 
through the white-metal rings to the flanges of the main sleeve, 
it tends to produce a uniform pressure between the concentric 
spherical surfaces of the latter and their seatings; and as the 
centre of the concentric spheres is made to coincide with the 
position of the piston when the deviation of the crosshead is a 
maximum, the packing tends to support the piston so as prevent 
undue wear, and at the same time admits of transverse vibration 
and has flexibility. (Accepted June 20, 1894). | 
15,005. E. S. Hough, Brockley. Kent. Gauges. 
(3 Figs.] August 4, 1893.—This invention relates to automatic 
gauges descri in Patents No. 612 of 1886 and No. 12,857 of 1888, 
and the object is to facilitate the removal of the valves and the 
substitution of new ones when required. The end of the valve- 
rod R is formed asa T-head 7, which enters a transverse slot 
formed in the head Hof the valve, this slot having inwardly pro- 
jecting lips h, under which the shoulders of r engage, so that on 


Fig.7. 
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turning the screwed rod Rin the one direction the valve is raised 
from its seat, and on turning it in the — direction the valve 
it pressed against its seat, being in both cases turned round. The 
valve, after being seated, is raised a little by turning the rod R in 
the one direction, after which it is turned a little back, and there 
is sufficient freedom left in the valve slot for the head 7 to allow 
the valve to close automatically, in case of fracture of the gauge 
glass. (Accepted June 20, 1894). 


15,889. F. W. P. Parker, Sale, Tanjil, Victoria, 
Australia. Water Gauges and Gauge Cocks. [6 
Figs.) August 22, 1893.—This invention consists of a gauge cock 
made in two parts, which are screwed together at S, with spindle 
D having a screwed end H with two grooves T and O in it forming 
the passages to the boiler. A ring E of material such as celluvert 
fibre is inserted in the groove. I isan annular space around the 


spindle H, L part of a cock which is screwed into the boiler. To 
open the cock for the discharge of water the handwheel A is 
turned, which causes the collar F to draw away from the rings E 
when a clear passage is open from the boiler tothe discharge 
nozzle C, the water or steam passing through the grooves T,O 
into the shell, and from thence through the annular space I into 
the discharge nozzle C. Means are provided for inserting a new 
ring. (Accepted June 20, 1894). 


TEXTILE MACHINERY. 


15,728. A. Sowden, Shipley, Yorks. Looms. (2 Figs.] 
August 19, 1893.—This invention relates to a shedding motion for 
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(S728.8 | —cediiai 
operating and controlling the healds of looms for weaving, and 
to means for lagging back without affecting other parts of the 





loom. On the tappet shaft 1 is loosely mounted a tcothed wheel 
2 having a long collar 3 on which is fixed a barrel 4 and series of 
lags 6 carried at each of their ends in notched plates 6, and on 
these lags are mounted sectional tappet noses7. A second barrel 
4a carried on a stud 8 fixed to the frame of the loom, supports 
one end of the chain of lags 5. Ina frame below the psy 
noses 7 are mounted treadle levers 11, the runners 12 of which 
are acted upon he the tappet noses. The treadle levers are con- 
nected by rods with the shaft levers 14 of the shedding shafts 15 
which the half-moons for raising or lowering the healds. 
The toothed wheel 2 is prey by a carrier wheel 16 actuated by 
s}u wheel 17, and on the axis of the latter is a bevel wheel 18 
gearing with a bevel wheel on a cross-shaft 20, the latter being 





provided with a clutch 21 controlled by fork 22, bellerank ever 

connecting-rod 24, bellcrank lever 25, connecting-rod, and handle 
27 at the front of the loom. When the clutch 21 is in gear, 
the bevel 18, 19 drive the spur 17, carrier 16, and toothed wheels 
2 and long collar 3, and the sectional tappet noses. A second 
bevel wheel on the same shaft as the spurwheel 17 gears with the 
bevel wheel on a vertical shaft 29, the upper end of which is pro- 
vided with a wheel 30 gearing with a similar wheel on a cross- 
shaft 32, on which is a toothed wheel 33 driving a carrier, on the 
axis of which is a wheel driving the starwheel on the axis of the 
pattern barrel 38, which controls the shuttle-box mechanism, and 
on this cross-shaft 32 and at the front cf the loom is a handwheel 
39. When the clutch is thrown out of gear, the parts and the box 
pattern barrel, and the sectional tappet noses can be turned back 
by hand by the handwheel for “lagging back.” (Accepted June 


20, 1894). 
MISCELLANEOUS. 


13,011. C, Hahlo, C. E. Liebreich, and T, Hanson 
Bradford, Yorks. Card-Punching Machines, (5 
Figs.) July 4, 1893.—This invention relates to card stamping or 
perforating machines, and has for its object the arrangement of 
means by which the apparatus may be used for stamping or 
perforating cards for J: d ines, dobbies, &c., ard to 
construct the machine so that, after a card has been perforated, 
for the pattern card cylinder to be automatically turned and pre- 
sent another pattern card to the detector bars of the apparatus, 
this operation being enabled to be repeated for any number of sets 
of cards; the apparatus also being arranged so that the turning 
of the card cylinder may be discontinued for enabling any number 
of cards having corresponding holes to be portomnten. Supported 
by framesare a number of detector bars R, which are operated and 
moved into such positions by the card that, where an unperforated 
portion of the pattern card of the design presents itself to the 
detector bars, the latter are moved into positions that allow the 
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perforating pins to rest upon the card inserted in the machine for 
perforation and yield, so that no perforations take place, but the 


2 


ends of those detector bars that through holes in the card on 
the cylinder E remain in a nod ~ a in which the needles S are 
— and perforate the card inserted in the machine with 
holes corresponding with those in the card on the cylinder. The 
cards to be perforated are placed in a sliding frame and inserted 
in the machine, so that each one is presented in a true position 
and perforated in accordance with the unoperated detector bars, 
on the rising ofa table operated by eccentrics, and after each per- 
foration the frame and card are liberated and the detector bars 
moved to their original position by a reciprocating bar, and the 
cylinder upon which the pattern cards of the design are placed 
is automaticaly turned by a pawl the distance for presenting 
another card to the detector bars when the operation is r ted 
By disconnecting the pawl used for turning the card cylinder and 
the reciprocating bar disengaged, any number of cards may be 
perforated having corresponding holes. (Accepted June 20, 1894). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Lr ean with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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le 2 .Wa on Patent Friction Clutch lindereround Haulage Machinery 
“ | IS NOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES. 2 
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FOR DRIVING (yer 144,750 HP. — DOUBLE- ACTING 
FANS, SIMPLE OR COMPOUND 
| CENTRIFUGAL HIGH-SPEED 
| PUMPS, — ENGINES 
ae FOR 
HIGH-SPEED Driving Dynamos, &e., 
MACHINERY, AS FITTED ON H.M. YACHT 
AS LARGELY USED in the BRITISH Py | by ee ig. “VICTORIA & ALBERT,” 
AND FOREIGN KAVIES, ei H.M.S, “ROYAL SOVEREIGN,” &. 








“MORISON Mguraanen SUSPENSION 


UNIFORM THICKNESS. EASILY SCALED. 


BOILER FURNACE. 


Recognised by Engineers as possessing Exceptional Advantages, including the Highest Margin of 
Safety and Quick Steam-raising Powers. 


Te LEEDS FORGE COMPANY, Lro., LEEDS 
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The Sheet retains its ees tensile strength, and En. 
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"Perfectly cylindrical, with the exception of the depression 


of the se 
P phecthy. straight, no deflection whatever in longest Tubes 
THE PATENT \ re be a pped or branches. 


LONGITUDIN AL A Special pling or the Ordinary Couplings supplied, 


Frank Williams & Co., 


EAGLE WORKS, WOLVERHAMPTON. 


London Address: H. PYNEGAR, 5, Dowgate Hill, E.¢, 
Telegraphic Address: ‘‘ Pynegar, London.” 


Agents for North-Eastern District: Messrs. RICHARDSON 
BROS., Queen Street, Quayside, Newcastle-on-Tyne, 


Sopyl A Sample Length of Tube and Coupling may be seen at i 
above Offices. 


PLENTY r SON, Lid., Eagle Ironworks, NEWBURY, BERKS. 
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EFInsST FPRiIize, 
PATENT ENCINES AND BOILERS FOR SMALL STEAMERS, YACHTS, TUCS, LAUNCHES, &c. 
Simple, High-pressure, Compound, and Surface Condensing Engines always to be seen in progress at Works. 
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MoOoDOUGALI’S PATINT 


STEAM SAVING APPLIANCES & OIL EXTRACTOR 


For both LAND and MARINE purposes. 











OIL EXTRACTOR. No flannels or sponges employed. A separate discharge for re-usable oil, and sediment of 
metallic oxides and lime salts. No by-pass required. Cheap and effective. Analysis and report upon application. 


STEAM TRAPS. The only reliable trap under high and variable pressure. Sensitive and positive in its action. 
Adopted by the principal Electric Lighting Stations, Leading Railways and many departments of H.M. Government. 


STEAM DRYER, WATER AND DIRT SEPARATOR. Separates water from steam, and under favourable 
conditions returns it to the boiler. Intercepts bits of india-rubber ring and dirt, &c., carried from the boiler and 
picked up in the steam pipe. A simple and most useful apparatus. 


ANTI-PRIMER. Fixed inside the boiler and effectually prevents priming. The separation of water and scum 
before leaving the boiler. 


MECHANICAL STOKER. A perfect smoke burner. Savings of 25 per cent. have been effected. Full particulars 


of tests upon application. No intricate mechanism. 





SOLE MAKERS— 


THE CHADDERTON IRON WORKS CO., Ltd., nr. MANCHESTER. 


MANCHESTER-—68, Port Street. Telegrams; “ Disinfect, Manchester”; “Disinfect, London.” LONDON—10, Mark Lane, 
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SELIG, SONNENTHAL & CO., 


GENUINE STOW FLEXIBLE SHAFT. 


Great Improvements have been 
recently made in these Shafts, 
which add considerably to their 
flexibility and durability. 
They effect a great saving, where- 
ever it is desirable, on account of 


its weight or position, to take the ~ 


tool to the work instead of taking 
the work to the tool, and they 
transmit rotary motion in any 
direction from motive power. For 
this reason they are in general use 
for Drilling, Reaming, Tapping, 
Grinding and Polishing Heavy 
Machinery. 


85, QUEEN VICTORIA STREET, AND LAMBETH HILL, LONDON, =i. o.~ 
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PLATE BENDING ROLLS. 
PATENT | [[ [ IRON CUTTING MACHINES and other SHIPBUILDERS’ TOOLS 


SEE LAST WEEK’S ADVERTISEMENT FOR CAMERON PUMPS. e 
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“ast a Bator i/J NO. BIRCH & CO., LIMITED, 


MERCHANTS AND ENGINEERS, 
10 & 11 QUEEN STREET PLACE, LONDON, EC. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 


Purchase, Inspect, and Ship Material Estimates, Plans and Specifications 
submitted for all classes of Machine 


Tools, Machinery, Sea-going and River 





and Machinery for Engineers and 
Contractors abroad, and act as Home 
Agents for Foreign Dockyards, Steamers, Barges, Dredgers. 

Arsenals, Railways, Engineering Rails and Rolling Stock provided to 


By the Pioneers" ‘ : . 
_ of the Industry. | Shops, Foundries, &c. Main Lines. 








ABOVE NEW PAMPHLET, POST FREE, ; ; 
FROM THE Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


Lancashire Patent Belting and Hose Co., 
MANCHESTER. we CORRESPONDENCE INVITED. 


HAY WARD TYLER & CO Monthly Prices Current of Engineering Material mailed free on application. 
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MACHINE TOOLS AT THE ANTWERP EXHIBITION. 


CONSTRUCTED BY LE PROGRES INDUSTRIEL, ENGINEERS, BRUSSELS AND PARIS. 


(For Description, see Page 226.) 
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Fic. 2. Bortna MACHINE. 


THE WEST HIGHLAND RAILWAY. 
(Continued from page 156.) 
Tue viaduct over the River Lochy, on the branch 
line to Banavie, is specially interesting, in view 
of the fact that cast-iron cylinders had to be sunk 
for the founding of the piers, and that the floor 
of the bridge is attached half-way up the main 
girders, a construction which, amongst other con- 
siderations, economises the wind bracing. This 
viaduct is illustrated by Figs. 56 to 73, on page 
220. The viaduct consists of four 80-ft. spans. 
A part of the elevation is shown by Fig. 56, 
which gives a general idea of the structure. The 
depth of water in the river is 10 feet, and the 
headroom in the ordinary state of the stream is 
7 ft. 6 in., but the cross-girders carrying the rail- 
way are about 11 ft. above water level. A section 
of the pier is given in Fig. 57. The cylinders for 
the piers are 6 ft. 6 in. in diameter, and are con- 
structed of rings of ,5;-in. plates, connected by 
angle-irons with 2-in. rivets of 4-in. pitch. The 
joint is illustrated by Figs. 58 and 59. There were 
10 cylinders in all, and these were sunk in pairs, 





6 ft. apart, as shown by Fig. 57, to a depth vary- 
ing from 10 ft. to 20 ft. They were filled with 
concrete. Above high-water level the piers are 
of masonry (Fig. 60). The masonry is about 
18 ft. high, and the piers are stayed by T and 
angle irons in the method illustrated by Fig. 60. 
The masonry is finished off with baluster and copes, 
as shown on the section, Fig. 61. 

The construction of the girders differs from that 
of most of the other bridges—in fact, the viaduct 
stands alone in this respect, with the exception of 
the bridge over the River Nevis, near Fort William. 
This latter bridge has one 84-ft. clear span, and 
the girder, which was 88 ft. 24 in., was built at one 
end, and run on complete on a temporary stage. 
The difference from all other types consists in a 
porting the cross girders in the middle of the depth, 
instead of on either boom of the main longitudinal 
girders. The longitudinal girders for the four 
spans over the Lochy are each 80 ft. long by 7 ft. 
9 in. deep, the details of construction being shown 
by Figs. 62 to 67, on page 220. They are con- 


structed in bays of 7 ft., in a single system, with 
vertical and diagonal bracing. 


The building up 


of the booms is clearly shown by Figs. 63 to 66, 
on which views the dimensions of the plates and 
angles are given. The main girders are placed at 
12 ft. centres, and at 7 ft. intervals there are cross 
girders, as shown on Figs. 67 and 68. These latter 
are 12 ft. 5in. long, 1 ft. deep, and with ,5,-in. webs. 
They are carried at a height of 3 ft. 3 in. from the 
bottom boom, on the vertical] struts of the main 
girders, by means of angle irons on top and bottom, 
as shown on Fig. 67. The bottom angle is 6 in. 
long, while the top one is continuous. The main 
attachment, however, is obtained by the web of 
the cross-girders being carried through between the 
angles forming the vertical struts of the main 
girders, as shown in cross-section E F, Fig. 67. 
The cross-girders are braced by T-irons as shown. 
The longitudinal railway beams are carried in 
troughs constructed of plates and angles, and 
riveted through on to the cross girders. These 
troughs are shown in detail on Figs. 69 to 73. A 
parapet of T-irons and angle longitudinals is carried 
on the top boom of the main girders, making the 
width of the bridge, at the carriage doors, the 
required 14 ft. 6 in. 

There are several arched bridges, and one arched 
viaduct—the latter at Craigenarden, on the banks of 
Loch Lomond. The viaduct is 6 chains in length, and 
the width between parapets is 14 ft. 6 in., while at 
the abutments the width is 17 ft. 8in. There are 
eight arches, of 36 ft. span, the rise of arch being 
13 ft. The abutments, which are of rubble 
masonry, have six voids 4 ft. by 4 ft. 4 in., while 
the interior division walls are 2 ft. 6 in. The 
outside wall is 3 ft. 3 in. The piers are built 
of bluish whinstone, with a batter of 1 in 40. 
The arches were turned in concrete. Each arch is 
1 ft. 10 in. thick, and was turned at one operation, 
the same wood centering being used for each in turn. 
The height of the arch from ground level is from 
45 ft. to 50 ft. From the soffit to rail level is 4 ft. 
Facing the loch the whole length of the parapet is 
of whinstone. This parapet, which is castellated, is 
5 ft. 3 in. high and with 5 ft. 6 in. balusters up 
each pier, and a string-course at the base of the 
parapet ; the elevation as seen from the loch, or 
the road alongside, is attractive. There are three 
voids in the width of the spandril, the voids as well 
as the dividing walls, which are of whinstone, 
being 2 ft. 6 in. wide. There is a drain down the 
centre of one of the voids for passing the surface 
water from the bridge down rhones on the back 
elevation of the bridge. The spandrils are filled 
in with earth and stone, and there is a coating of 
asphalte 2 in. thick. The rails are laid on ordi- 
nary ballast and transverse sleepers. All the 
exposed faces are square dressed. Two little 
streams pass under the viaduct, which is situated 
alongside the roadway. 

As to the arched bridges, a description may be 
given of one on Garelochside, which is typical, and 
has additional interest in respect that it is entirely 
of concrete. This bridge is illustrated by Figs. 74 
to 80, page 218. The abutments are of a uniform 
thickness of 5 ft., and Y-boarding was inserted in 
the shuttering to form the display of the quoins 
and masonry courses. The wing walls are battered 
in front, but plumb at the back, the height at top 
being 2 ft. 6in. They are finished off with coping. 
The arch has a rise of 6 ft., and the thickness is 
1 ft. 6 in., while the rail level is 4 ft. above the 
inside of the soffit. A parapet of concrete 
1 ft. 8 in. high is carried along the bridge, which 
was constructed within two weeks. 

Of one-span girder bridges there is a fair type 
at a place with an almost unpronounceable name— 
Luibruairidh—near the head of Loch Treig, carry- 
ing the railway over the stream andaroad. This 
bridge is illustrated by Figs. 81 to 89, on page 221. 
The: bridge is of 40 ft. span. The abutments are 
5 ft. thick, having two steppings (Fig. 83) and 
curved wing walls. The main girders are of the 
web type, and are 45 ft. long, 3 ft. 6in. deep, with 
a ;;-in. web (Figs. 84 to 89). The cross girders, 
which are 10 in. deep, are carried on the bottom 
flange. They are 11 ft. long, and have a #-in. web, 
and are built up as shown in the section, Fig. 86. 
These girders are carried at 3 ft. 9 in. centres, and 
three rows of buckle plates fastened to them, as 
shown in Fig. 85, form a platform along the bridge 
for the permanent way, which is of the usual 
formation, with transverse sleepers. A railing is 
formed, as in some of the large viaducts already 
illustrated, with bent angles and longitudinal bars. 





It is scarcely necessary to describe all the via- 
ducts and bridges carrying the railway. Those 
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we have illustrated are types; but as indicating 
the extensive character of the work, the other 
bridges might be mentioned, with the principal 
dimensions. Starting from Craigendoran, the first 
steel girder bridge is only 38 chains distant, with 
neat lattice girders and parapets carrying the rail- 
way over the main road. Leaving for the present 
the bridges carrying roads over the line, the next 
important structure is the Garelochhead bridge, 
already described. Next comes the viaduct over 
Glen Finnart, having three 50-ft. spans which 
were launched into position. The Manse Burn 
Bridge, near Arrochar, has two end spans of 30 ft. 
and one centre span 50 ft. The main girders in 
this case were also launched out. The bridge over 
Inveruglas Water has two end spans of 36 ft. clear 
and one centre span 50 ft. clear. All of these were 
launched out from one end. 


owing to the isolated country through which the 
railway mostly passes, few were required. In very 
many cases the load to be considered in designing 
the bridges was not great. In the case of the via- 
ducts carrying the railway over rivers, &c., the 
load for which the bridges were designed was about 
1.8 tons per running foot, while for roads over 
bridges on main highways the moving load was 
about 3} cwt. per square foot. The peculiar condi- 
tions, however, gave rise to a large number of 
small bridges, both over and under the railway, for 
service roads in connection with farms. The load 
factor for cattle and sheep bridges over the line was 
taken as about 15 cwt. per square foot. These 
were of woodwork, and a few were of lattice steel 
work. These we shall illustrate and describe in 
our next article. 





An interesting bridge is that carrying Sinclair- 
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Beyond the large viaduct in Glen Falloch, there 
are further up the glen two bridges, one of 50 ft. 
and the other of 60 ft. clear span, with several 
smaller structures. The two bridges with plate 
girders at Crianlarich were illustrated in our 
previous article (Figs. 49 to 55, on page 158 ante), 
and the viaduct at Inverhaggernie, not far distant, 
has three plate girders of similar type to those 
illustrated, the span being 44 ft. clear. The girders 
here also were launched out from one end in the 
manner already described. Most of the viaducts 
mentioned are built of concrete, partly block work 
and partly in situ, except the Garelochhead viaduct, 
which is built of whinstone got from the Row 
cutting near to the viaduct, and the Crianlarich 
viaducts, which are built of granite obtained from 
the Ben Cruachan quarries not far distant. 

Achallader viaduct has three spans, one at either 
end, of 42 ft. clear, and centre span 60 ft., 
the depth to bottom of glen about 70 ft. The 
viaduct at Crannach Wood has three spans of 38 ft. 
clear each, and were run out complete on a service 
bridge. There is also a bridge at this point of 
36 ft. span. The viaduct over the River Gaur, at 
64 mile, has five spans, one at either end, of 38 ft. 
clear, and three central spans of 60 ft. clear. There 
is a single-span bridge on Loch Treig of 70 ft. 
clear ; and also a bridge of three spans, each 30 ft. 
The viaduct over the River Spean has three spans, 
one at either end 45 ft. clear, and one in centre 
87 ft. clear. The railway is carried over the River 
Roy on a bridge of two spans, one 75 ft. and one 
14 ft. clear. Beyond this the railway again crosses 
the River Spean on a three-span viaduct, each 66ft. 
clear, the girders of which were launched out from 
one end. The bridge over the River Nevis, to 
which we have already referred, has one 84 ft.-clear 
span, and the girders were built at one end, and 
run out complete on a temporary stage. The via- 
duct over the River Lochy, on the branch line to 
Banavie, has already been described. 

As to bridges carrying roads over the railway, 





these, as a rule, were straightforward jobs, and, 


74 ro 80. ConcrRETE BRIDGE NEAR THE GARELOCH. 


street, in Helensburgh, over the railway. The 
railway is in a cutting on the hillside behind 
Helensburgh, and the thoroughfare named extends 
from the town right over the hill. In addition to 
the formation of a bridge, it was decided to make 
a station with a gangway from the bridge to the 
island platform, and this gangway, with the bridge, 
is illustrated on page 221 (Figs. 90 to 106). The 
abutments are constructed of whinstone and sand- 
stone. They are 5 ft. thick and 44 ft. 7 in. wide. 

The railway being in a sandstone cutting, short 
wing walls, as shown on Fig. 90, were considered 
sufficient. The radius of these is 14 ft. The wing 
walls are 3 ft. at top, and have a batter of 1 in 12, 
There are nine plate girders 29 ft. 4in. long and 
1 ft. 6 in. deep, the web being ;5;in. Carried on 
these are buckle plates 4 ft. 8 in. by 4 ft. 54 in. 
by 35; in., riveted to the girders by {-in. rivets, and 
of 4in. pitch. The buckle plates on the outside 
girders are fastened on the bottom boom to enable 
8-in. water mains to be carried, while similar pro- 
vision is made in other girders for a 12-in. sewer 
pipe. The roadway, which is 40 ft. wide, is made 
up of bottoming and ordinary metalling. The 
footpaths are 6 ft. wide. Carried on the outside 
girders is a parapet of red sandstone, 4 ft. high 
from the level of the footpath. It is 1 ft. 2 in. 
thick, and has balusters ornamental in design. 

The gangway extends from the centre of the 
parapet of the bridge, as shown in Fig. 90, to the 
platform, the length being 150 ft., and the incline 
lin 8. Itis 8 ft. wide. The gangway is supported 
on the outside girder of the bridge, at one end, and 
on the station platform at the other, and on two 
intermediate piers, the span in each case being 
50 ft. One pier (Figs. 92 to 94) is 13 ft. 10} in. 
high, and consists of two uprights, each made of 
two U-irons riveted together, the two uprights being 
braced, as shown in Figs. 93 and 94, by bars 3 in. 
by }in. These uprights are bolted into a mass of 
concrete as shown. The other pier (Fig. 95) is7 ft. 
high, and of somewhat similar construction. The 
connection with the platform is shown by Fig. 96. 


The gangway is constructed of light lattice-work, 
as illustrated in detail by Figs. 97 to 106. The 
upper booms of the girders are made of two angles 
and 3 ft. 4 in. plates, while the bottom boom is of 
two angles with 12in. plate. At 8-ft. intervals there 
are T-irons of 6 in. by 3 in. by $ in., the diagonals 
being flat bars 2} in. to} in. H-beams are carried 
on the bottom boom of the longitudinal girders, as 
shown on Figs. 97, 104, and 106, and on these again 
rest | irons, on which is laid the roadway, of con- 
crete of a proportion of 3to1. The first span of 
the gangway is on a curve, the radius being 330 ft., 
to give the maximum head room for a great distance. 
This is necessary owing to the single line branching 
into up and down lines immediately under the 
bridge, to suit the island platform, so that the train 
passes under part of the gangway nearest the 
bridge at an angle of great obliquity. 


(Zo be continued.) 





THE MONTREAL MEETING OF THE 
AMERIOAN SOCIETY OF MECHANI- 
CAL ENGINEERS. 


(From oun New York CorRESPONDENT.) 
(Continued from page 188.) 

Loss oF PowER IN TRANSMISSION MACHINERY. 

TuE final paper of the first morning session was on 
‘Power Losses in the Transmission Machinery of 
Central Stations,” by W. S. Aldrich. The conclusion 
of the first part of this paper was ‘‘that the high- 
speed automatic engine, directly connected (or 
better, directly coupled), is best adapted to meet the 
sudden and very great variations in electric power 
plants, while the well-known type of Corliss engine 
seems best adapted to steady loads.” 

The Table on the following page shows the losses 
in the St. Paul and Minneapolis Electric Railway. 
Particulars were also given of the power losses in 
a cable plant at Druid Hill-avenue Cable Plant, 
in Baltimore, Md. The test was made under 
the ordinary working conditions of the road, with- 
out interfering with the traffic. The following 
Table gives the results : 


SuMMARY OF Power DISTRIBUTION AND EFFICIENCY OF 
CaBLE PLANT, BALTIMORE. 


Power Developed and Delivered : 
Horse-power developed, cars on, maxi- 
mum 6,30 p.m. ... as oo as 
Horse-power developed, cars on, mini- 
mum 5.04 p.m. ... ‘ie a eS 
Horse-power developed, cars on, mean 
(of run) ... Ps dae bee ais 
Horse-power developed without cars 
on, but with both cables, drum, and 
engine friction, maximum at start... 
Horse-power developed without cars 
on, but with both cables, drum, and 
engine friction, minimum ... Ae, 
Horse-power developed without cars 
on, but with both cables, drum, and 
engine friction, mean... Ree we 
Horse-power developed without cars 
on, but with down-town cable, drum, 
and engine friction, mean ... ae 
Same, but with up-town cable, drum, 
and engine, mean an sss Sa 
Same, but with drum and engine only, 
mean... aie oe Ses aa 
Same, but with engine only (engine 
uncoupled), mean ae soe ase 
Horse-power delivered by engine shaft 
as . main driving 
shaft from clutch couplings ... nt 
Horse-power delivered by both cables 
to cable car grips es sae ss 
Friction horse-power of both cables and 
additional shafting required by same, 
mean... ae eee ie ae 
Friction horse-power of both cables, 
alone, mean... sis sxe mf 
Power Lost : 
Engine friction horse-power 
Drum friction : a3 
Up-town cable friction ... 
Down-town cable friction an ae 
Shafting, due to mean load on both 
cables me bee nae aa 


Horse- Power. 
342.2 
156.0 
241.7 


174.6 


148.8 


152.35 


124.2 
69.0 
47.45 


29.15 
212.55 


194.25 
89.35 


104.9 
98.3 


29,15 
18.30 
21.55 
76.75 


6.60 


152 35 
89.35 


—_—— 


Total friction horse-power 


Mean available horse-power delivered 
to cars ae ay ose «<e 


Mean total indicated horse-power 


developed by engine ... 241.70 


Summary of Percentage Distribution of Power: 
Per Cent. 
Percentage lost in engine friction 12.10 


» drum friction _ ... 7.60 
+, Uup-town cable fric- ain 
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ANALYSIS OF PowrER Lossgs IN MINNEAPOLIS AND St. Paut Trsts. 





























| : tn 2 : lose laa 
| os co } 2, igen se 
| Bs 3g (Ste Be 2y58e 58 
* | How connected to meg meg le Ag | 38 Betas = 
® Location of Plant. | Kind of Engine. D tse ata me a E-c esiioge. 
= | ynamo, $58 ea odo8 Ok o$5o 22k 
+ | $28 SzQ £25 @ ghee °ss 
s | } Zon Loeb AS Ee SSeecs ES 
$ Eas gee gte ae RARE Sam 
{ Power House No. 1,|Tri-cylinder Con-) | 
1 ae " dcuaing Corliss } By countershaft 1237.90 1088.0 149.90 | 12.10 
(Hill- street Power , ligt oy ot nn re 
2 | House, St. Paul i Ditto U a. riction 756. 24. 131.50 17.40 
ad | Ditto Ditto L. ° sae P 859.73 a aa 164.43 19.12 
| (8lst- street Power, Westinghouse com-|Belted direct to dy- 5 ‘ ” e 
3b | { ee ncaa pak a } 522.50 434.2 14.97 37 88.50 16.90 
} \ | 
Percentage lost in down-town cable THE Power STATION oF THE MontTREAL STREET 
, friction OE A RO 31.80 Rartway Company. 
pote aie siinciaaiadiaeen 2.70 The members then visited the power station of 
Percentage available power atcars ... 36.90 the Montreal Street Railway Company. The 
panic station is located at the corner of McCord and 
Total power developed byengine 100.0 William Streets, and has a frontage to William- 
Summary of Efficiencies : street of about 350 ft. The engine-room, which is 
Mechanical efficiency of engine —...._——-87.9 200 ft. by 80 ft., contains six cross-compound Cor- 
Efficiency of rope-driven ae liss engines of 600 rated horse-power each, built by 
from engine shaft to main shaft John Laurie and Brother, engineers, Montreal. 
clutch couplings aes oat «oe GS The eitintenese Of in. walk t0te. in dl t d 
Efficiency of both cables and cable- cy Ts are - anc in. In diameter an 
driving drums, from main -shaft 4 ft. stroke, and the rated speed about 68 revolu- 
clutch coupling... Sea A as Sug tions per minute, which gives a periphery speed on 
Efficiency of the cable plant, from the the 22-ft. flywheel of nearly 5000 ft. per minute. 
indicated horse-power of engine to To each of the first three engines are attached four 
power available at cars .. 36.90 


The last tests were made to determine the losses 
in the usual method of driving dynamos, namely, 
through two belted connections and a countershaft. 
They were made jointly by Mr. Clement R. Jones 
and the author, in the Mechanical Engineering De- 
partment of the West Virginia University, in 
March, 1894. 


DATA AND PERFORMANCE OF THE TRANSMISSION 
MACHINERY. 
Dimensions and Data. 
Band wheel of engine—dia- 
meter on crown fa ... 963 in. ; face, 17 in. 
Countershaft pulleys, driven 


—diameter oncrown _ ... 48 ,, ~. Aa 
Countershaft pulleys, driven 

—diameter on crown oe es x. tae 
Dynamometer pulley (c) bare 

cast iron : 

Diameter on crown... ce Se ONG 
Dynamometer pulley (da) 

covered with Shultz patent 

leather covering : 

Diameter on crown... sw Ass 5 (SAR 
Main driving belt, light . ' 

double, oak-tanned ... has 11g in. x in. 
Dynamometer belt, single, ; 

oak-tanned ies Bae OX Be os 

Transmission Machinery Performance. 

Plain cast-iron ssc on dyna- 

mometer—column (c). 
Shultz patent leather covering 

on dynamometer pulley— 

column (d). (c) (a) 
Time interval of run, minutes 60 30 
Corrected mean boiler pressure 59.29 64.5 
Mean revolutions per minute, 

engine ... se ies we 67.0 68.25 
Mean revolutions per minute, 
- dynamometer its .. 402.60 417.06 
Calculated speed of dynamo- 

meter, ratio ... i a 6.34 6.235 
Calculated speed of dynamo- 

meter, speed ... aia w. 424.0 425.5 
Loss in speed, from engine to 

dynamometer shaft... Phe 22.2 8.44 
Slip of belt, per cent. of cal- 

culated speed... on i 5.23 1.98 
Tension at which belts were 

laced and run, average of 

initial and final tensions on 

belts— pounds per square 

inch : 

Main driving belts 40 80 
Dynamometer belt Sa 75 135 
Mean indicated horse-power 19.122 13.210 

Engine friction, horse-power 

(from plotted curve) eee 2.50 2.54 
Horse-power delivered to trans- 

mission machinery ... es 16.622 10.670 
Dynamometric horse - power 

absorbed sa aes = 15.275 9.960 
Horse-power lost in trans- 

mission machinery ie 1.347 = 0.710 
Frictional loss, per cent., en- 

gine... Me aa Sei 13.06 19.23 
Frictional loss, per cent. trans- 

mission machinery ... ey 8.10 6.65 
Efficiency, per cent., engine 86.94 80.77 
Efficiency per cent., trans- 

mission machinery ... 91.90 93,35 








Edison 200-kilowatt bi-polar generators, and to 
each of the remaining three will be attached two 
Edison multipolar generators, 300 kilowatts each, 
driven from one pulley, with friction clutches. 
The switchboard is built of hollow bricks made of 
terra-cotta lumber, and cemented over with ada- 
mantine plaster, which insures thorough insula- 
tion. The exhaust steam from each engine is taken 
care of by an independent condenser of the Worth- 
ington type 12 in. and 15 in. by 10 in. The cir- 
culating water is taken in from an adjoining canal 
through a main 20in.in diameter, running through 
the boiler and engine room, having connection for 
each pump. The hot water is returned to the out- 
going main and from there to the canal ; part of 
this water is taken off for boiler feed. 

The boiler-room, which is 100 ft. by 125 ft., con- 
tains 12 boilers of the double-flued Lancashire type, 
built by Daniel Adamson, of Manchester, England. 
The flues are solid welded, and jointed together 
with Adamson’s patent flanged joint. The boilers 
are rated at 250 horse-power each, on the 30 lb. of 
water per hour basis. They are fitted witha dead 
load safety valve, which is the one nearest the 
front. Then comes the steam nozzle, which is 
6 in. in diameter. Next in turn is the low water 
and safety valve combined, and then the manhole 
with the Government pop valve on cover. The 
boilers are built of ;%-in. steel plate, with 
}}-in. end plates, double-riveted on the trans- 
verse seams and butt joints and straps, and 
quadruple - riveted on longitudinal seams, and 
capable of carrying a working pressure of 125 lb. 
per square inch. The gases from the _ fur- 
naces pass along the flues and return under the 
boilers, and thence by the sides into the main 
flue at back. The temperature of the gases leaving 
the boilers is 450 deg. From there they pass into 
a fuel economiser of the Green type, made by the 
Fuel Economiser Company, of Wakefield, England, 
and also of Mattewan, N.Y., which raises the tem- 
perature of the feed water from 80 deg. to 260 deg. 
A by-pass is arranged for passing the gases direct to 
the chimney, to allow of inspection and repairs to 
economiser. Water is fed to the boilers by four 
Northey pumps, manufactured by the Northey 
Manufacturing Company, of Toronto. The chim- 
ney, the highest in the city, is 190 ft. above the fire- 
grate, and givesa draught equivalent to a column of 
water of 1} in. The chimney is circular internally 
and 9 ft. inside diameter, built with an air space 
all the way up ; the external wall is 18 ft. on a side 
at bottom. The steam piping is made of solid 
welded tube. 

After an inspection of this plant, which called 
forth admiration from the members, all were in- 
vited to a lunch in the power-house. The noise of 
the machinery fortunately made the usual custom 
of speech-making out of the question, and the 
members enjoyed a meal with the calm satisfaction 
that their appetite would not be interfered with by 
a contemplated speech, nor their digestion impaired 








by a retrospect of one. It had been planned to 
take the party through the Grand Trunk shops, but 
as they were not running—on account of the hard 
times which had crossed the international lines— 
Professor Bovey and Mr. Redpath, who are al- 
ways the men to rely on in an emergency, kindly 
took this occasion to give a garden party, and thus 
afforded a great enjoyment to the engineers, but 
more especially to the ladies of the party. 


Rustiess Coatinc FoR Iron anp STEEL. 


The evening session commenced with a paper by 
Mr. M. P. Wood, entitled ‘‘ Rustless Coating for 
Iron and Steel.” It treated of tinning and enamel- 
ling metals, lacquering, and other preservative 
methods. After describing the various processes, 
and their applicability to certain conditions, Mr. 
Wood concluded in a series of negations that would 
have caused the little quarrelsome English poet of 
the eighteenth century to die of envy. He said, 
in respect to Japanese lacquer : 


‘The adaptableness of this natural vegetable product 
to the preservation of metallic surfaces, as well as those 
of wood, paper, and other fibrous bodies, has never re- 
ceived the attention of engineers that the industrial im- 
portance of this method of coating and protecting surfaces 
demands. The general idea that its application is one of 
art, and is only adaptable to bric-i-brac, is wholly erro- 
neous. The Japanese use it for an infinite variety of 
purposes—acid tanks, coating the keels of ships, highly 
finished coach and decorative panels, and articles for 
domestic use, resisting hot water, soap, and alkaline solu- 
tions. It may be truly said that were it not for the 
bamboo and lacquer trees, life for the Japanese would 
hardly be worth living. There is no reason why the 
lacquer tree should not thrive in this country. Its sap, 
which is used as the material for all lacquer work, is a 
natural essence, and vastly superior to any varnishes used 
here. Unlike even copal, which is an artificial mixture of 
resin, fatty oils, and turpentine, Japanese lacquer is a 
ready-made product of nature that hardens into a mirror: 
like smoothness, never splits nor cracks, and is of great 
durability. The art lacquer work of Japan is essentially 
individual, and ought not to be treated as an undistin- 
guishable whole. The superiority of the art work is due 
not only to the special merit of the material, but also to 
the care and skill shown by the Japanese in the manipu- 
lation of it. 

‘There is as wide a distinction between the ordinary 
lacquer tray, or cabinet of commerce, and the exquisite 
lacs of the great Japanese artists, as between a theatrical 
poster and a canvas of Raphael. Each of the great 
masters of lacquer has created a style of his own, and 
has founded a school of which the traditions have been 
kept alive by his successors for centuries. At the Cen- 
tennial Exhibition of 1876, in the Japanese department, 
there were exhibited plates, pans, &c., evidently of a 
common quality of lacquer used by sailors and others for 
domestic purposes; also some samples of a finer grade 
in trays and cabinetwork that had been sunk in the sea 
over 50 years, and though covered with barnacles and 
other marine growths, were practically unharmed, so per- 
fectly had they been protected by the lacquer. It seems 
almost incredible that so valuable an article that can be 
produced as cheaply as maple sap has remained compara- 
tively unknown in this ae and Europe, at least so 
far as applying it to the palpable protective purpose that 
nature evidently designed it to be used for.” 


His negations were stated thus : 


‘*In conclusion, the whole question of how best to 
protect iron and steel from corrosion in all the varying 
conditions that the wants and usages of to-day demand, 
seems to resolve itself into a category of ‘Don’ts,’ as the 
best method of answering it, to wit : 

‘**Don’t use anything but common iron. 

** Don’t have any scale on that. 

** Don’t use anything but the best iron and steel. 

“Don’t polish those. 

‘Don’t paint it with anything but pure linseed oil and 
oxide of lead or graphite paints. 

** Don’t let the air get to it if it is damp. 

‘* Don’t keep it from the air if the air is pure and dry. 

‘* Don’t let sea air, sea water, acidulated or sulphurous, 
ammonial or other fumes and liquids have access to it. 

‘* Don’t think it unnecessary to protect it in any case, 
because swords, armour, and other bright articles of iron 
and steel have been found uninjured by rust after an ex- 
posure of over 500 years with no other protection than that 
afforded by the closed room in which they were placed. 

** Don’t think your own product would not under the 
same conditions last as long as the piece of iron that 
was walled into one of the burial chambers of the 
Pyramid 3000 years ago. 

** Don’t put it in any location where it cannot be in- 
spected and its true condition ascertained at any time, 
by anybody, your successor in the trust not excepted. 

“Don’t think that magnetic oxide, electroplating, 
enamelling, or any other method of protection will take 
the place of constant inspection, even if the coating is 
fired on by a Columbiad. 

‘* Don’t imagine because Cleopatra’s Needle has had to 
have a coating of wax to protect it, that it is not a good 
material to apply to other substances than granite. 

** Don’t let the cost and interest accounts be the govern- 
ing factors in the case of protecting any metal super- 
structure on whose continuity and strength human life 
and safety depend. The old story of ‘For want of a 
nail the shoe was cast, the horse disabled, a battle and 
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THE WEST HIGHLAND RAILWAY: VIADUCT OVER THE RIVER LOCHY. 
MESSRS. FORMANS AND McCALL, MM. INST. C.E., ENGINEERS, GLASGOW, 
(For Description, see Page 217.) 
Fig 2 
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BRIDGES ON THE WEST HIGHLAND RAILWAY. 
MESSRS. FORMANS AND McCALL, MM. INST. C.E, ENGINEERS, GLASGOW. 
(For Description, see Page 217.) 
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Fics. 81 to 89. Bripce Carryinc RaILway OVER A STREAM AND Roap at LuisruarnipH, NEAR Locu Trete. 
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kingdom lost,’ finds too many parallels in the engineer- 
ing practice of to-day, until in some cases we seem to 
need protection from the engineer quite as much as from 
the decay of the materials in which he experiments. 

‘Don’t imagine that Macaulay’s New Zealander, who 
has sketched the ruins of England’s power and great- 
ness, and has come to the New World to see how we 
have fared from the gnawing teeth of time, will not re- 
cognise amidst the ruins of our Statue of Liberty, 
Brooklyn Bridge, and other monuments of our progress, 
the ominous streaks and stains due to the corrosion not 
only of iron and steel, but that of the better class of 
metals, and will exclaim: ‘We are wiser in our genera- 
tion, and fear not and can control these forces that, like 
the Arch, slumber not nor sleep.’ ” 

In the discussion, one member stated that, for 
tanks and outdoor use, a solution of asphalte in 
bisulphide of carbon known as P. and B. paint had 
given the best results ; attention was also called to 
a paper by W. Thomson, read before the English 
Society of Chemical Industry. It was there stated 
that a good plan for protection was to connect 
structures by wire with a ball of zinc buried in moist 
ground, by which the destructive effects of electro- 
lytic action were transferred to an outside body. 


(To be continued.) 





THE BRITISH ASSOCIATION. 

In our last issue we gave an account of the opening 
proceedings at the meeting of the British Assoocia- 
tion, held at Oxford, commencing Wednesday, the 
8th inst., and concluding with the usual excursions 
yesterday. We now, according to our custom, pro- 
ceed to give a more detailed report of those sections 
which are more particularly interesting to our 
readers. 

MECHANICAL SCIENCE SECTION. 

The meetings in Section G commenced in the 
hall of Keble College at 12 o’clock on Thursday 
morning, the 9th inst., when the President, Pro- 
fessor Alexander B. W. Kennedy, took the chair, 
and proceeded to read his address. As we print 
this in full on another page, it is unnecessary to 
make further reference to it here. <A vote of 
thanks for the address was moved by Sir Benjamin 
Baker, and seconded by Sir Andrew Noble. 


SreamM on Common Roaps. 


The first paper read was one by Sir Frederick 
Bramwell, entitled ‘‘ Some Reminiscences of Steam 
Locomotion on Common Roads.” The author, in 
his early days, had been intimately connected with 
the subject of steam locomotion on public road- 
ways. In the period about 1825 he stated that the 
turnpike roads of the country were in a more per- 
fect state than they had been before or since that 
period. He made reference toa Parliamentary Com- 
mittee which was appointed to inquire into the sub- 
ject, and which reported in 1832. He held a copy of 
the report in his hand, from which he quoted the 
nine conclusions which had been arrived at. By 
these it appeared that steam carriages had been 
successfully worked at 10 miles an hour, carrying 
upwards of 14 passengers, the weight being under 
3 tons, including engine, fuel, water, and atten- 
dants ; they had ascended and descended hills of 
considerable inclination with facility and safety. 
It was found from their working that they need 
not, if properly constructed, be a nuisance to the 
public ; they would become a speedier and cheaper 
mode of conveyance than carriages drawn by horses. 
By reason of the greater breadth of tyre that could 
be used with them than vith ordinary vehicles, and 
from the fact that they were not drawn by horses, 
the hoofs of which would cut up the roads, there 
was less wear and tear to the roadway attendant on 
their use. The rates of toll, however, the report 
said, then usual, would be prohibitive to the 
general practical introduction of steam-propelled 
carriages ; as an illustration of this fact, it was 
quoted that a toll of 2). 8s. would be charged in two 
cases for a steam carriage, whereas the correspond- 
ing charge for a four-horse coach would be 4s. 
only. Such an anomaly, it was said, should not be 
allowed to continue. The author went on to state 
that not only were obstructions raised by tolls, but 
physical barriers were also put in the way of the 
steam carriage. In one case 18 in. of loose stones 
were placed on a road which required no repair. 
All traffic was thus stopped, excepting that of 
the steam carriage, which went through the loose 
stones twice, but on the third occasion the axle 
broke. Unnecessary obstruction was placed on the 
road from enmity to the new method of traction. 
The mail, however, was stopped, a four-horse coach 
which attempted to get through had the harness of 





the horses broken, and the wagon traffic was en- 
tirely suspended for atime. It was instructive to 
notice that the steam coach was the only vehicle 
that managed to get through. Theauthor went on 
to say that the boiler was the chief feature requir- 
ing consideration in all steam carriages. He had 
placed on the wall illustrations of the Hancock 
carriage, with separate diagrams showing the 
design of the boiler. There were also illustrations 
of the Summers and Ogle boiler, the Gurney, 
Dance, Griffiths, Church, and the Maceroni boilers. 
The Hancock boiler, if not now well known, is at 
least celebrated. Mr. Hancock started with the 
idea, Sir Frederick said, that the engine was the 
chief feature requiring attention, but he soon found 
out his mistake. Amongst other experiments, he 
made an engine consisting of two indiarubber 
bands, one placed above and the other below the 
solid plate, and by means of this he absolutely 
obtained motive power, but he soon found that an 
engine of the ordinary type was preferable. In 
the Hancock carriage all the machinery was covered 
in, and it might be said that in all steam carriages 
produced by those who worked on parallel lines 
to those of Mr. Hancock, there was no objec- 
tion on account of inconvenience to ordinary 
traffic. For the first week some horses paid atten- 
tion to the strange vehicle, but after that they 
ceased to notice it. When a young man, serving 
his apprenticeship, Sir Frederick had made many 
trips on Mr. Hancock’s carriage ; it consisted of a 
char-a-banc in front, the motive power being placed 
in therear. This was the type that was illustrated 
by the author. Mr. Hancock had produced several 
kinds of vehicle, some in the form of a stage coach, 
some representing an omnibus, and others of the 
description referred to. The boiler consisted of a 
number of flat chambers placed side by side like 
books on a shelf, but having a space between them. 
The water was contained in the chambers, which 
were formed in the following manner: Sheets of 
copper were taken of the required size, and were 
recessed so as to form flanges at their edges. These 
sheets were riveted together at their edges in pairs ; 
in some cases, however, the sheets were flat, and 
they were kept apart, so as to form the water space 
between them, by means of frames of channel iron. 
A number of these chambers were placed vertically 
together, 10 being the usual quantity, although 
more might be used if necessary. The end chambers 
were held by wrought-iron plates, that is to say, 
there was a plate at each end of the row. These 
frames were clamped together by means of four 
long tie-rods set up by nuts. It will be seen 
that the pressure of the steam would be inside the 
chambers, and as there were spaces between them, 
they would tend to expand. In order to meet this 
difficulty, the plates forming the chambers were 
stamped so as to form bosses projecting outwards. 
These bosses, touching each other, prevented the 
flat sides from expanding, whilst at the same time 
a passage was allowed for the products of combus- 
tion between each pair of chambers. It would 
therefore be seen that there would be no more ten- 
sion on the tie-bolts holding the chambers together 
(by means of the frames already referred to) if 
there were a large number than if there were only 
one pair. It is now necessary to make further re- 
ference to the tie-bolts already mentioned. Two 
of these were carried outside the sections altogether, 
whilst two others passed through them. In order 
to allow of this being done, brass rings were used, 
so as to make water-tight joints. These rings, when 
clamped up together, made a continuous horizontal 
pipe. Through this pipe the tie-bolts passed, and 
in this way also communication was made between 
the various sections either at top or bottom. A 
water level was kept so that the upper part of the 
sections or chambers was steam-superheating sur- 
face. A steam pheton designed by Hancock 
was driven by a boiler occupying a very small 
cubic space, and travelled at a speed of 18 
miles an hour. The engines were of the inverted 
vertical type, and were driven by chain gearing 
which could be disconnected by a clutch. In those 
days injectors were not invented, and donkey 
pumps had not been brought to the present state 
of efficiency. The main engines were therefore 
used to fill the boiler when the carriage was stand- 
ing, and also to work a fan to urge the combustion. 
Hancock was an exceedingly ingenious man, and 
thought out the details of his carriage with greatest 
care, meeting the difliculties that arose by the in- 
vention of new devices as they were required. He 
had been troubled by grit in the feed pump, and 


in order to overcome this had used two suction and 
two delivery valves, both in sequence. Another 
matter which had given trouble was the clinkering 
of the firebars, and in order to get over this he had 
had his firegrate made of double length ; so that 
when one half became clinkered it could be drawn 
out and cleaned whilst the other half was in use. 
The engines were non-condensing, although, as Sir 
Frederick ultimately stated, Hancock had a scheme 
of condensation, and in order to do away with the 
objection of steam escaping by the funnel, the ex- 
haust was turned into the furnace, and thus be- 
came superheated so as to be invisible. There 
was also no noise. Firing was done through a 
box outside the firedoor, which acted on the 
principle of a lock, that is to say, the fuel was 
placed between the two doors, and the lower 
one was opened to admit it into the furnace, 
the upper one, of course, being closed. In order 
to facilitate steering, one wheel was loose on 
the shaft, there being a clutch which could be dis- 
connected at will, and this allowed the carriage to 
go round very sharp curves, whilst for curves of 
smaller radius the wheel was not entirely discon- 
nected, but was allowed to overrun the clutch. 
Hancock worked his carriages for many months 
from the Bank to Paddington ; indeed, he ran them 
for some years at intervals, and made long journeys 
into the country with success. He had given a 
very fair and modest account of his 12 years’ ex- 
perience of steam locomotion on common roads in 
a book which he had written. He had sent a pre- 
sentation copy of this work to the author of the 
paper, who unfortunately had lent it to a friend. 
This was a fact he greatly regretted, as the work 
was not now to be procured. He thought that 
Hancock was the first, or at any rate one of the 
first, to prevent priming by diminishing the size of 
the steam orifice. It would be remembered that 
in the Perkins system the same plan was used, 
and the late Loftus Perkins, than whom, Sir 
Frederick said, he had seldom met a more in- 
genious engineer, used to carry on his watch-chain 
a small piece of pipe 4 in. bore, which had been 
part of the steam pipe for a 40 horse-power engine. 
That engine, Sir Frederick understood, was still 
successfully at work at a gypsum works at Battle. 
He also thought that Hancock was the first to use 
a soft copper wire for making a steam joint between 
metal surfaces, and he considered that the gratitude 
of engineers was especially due to him for showing 
the way to dispense with the abomination of red 
lead steam joints. 

Turning to other inventors who had worked in 
the same field, Sir Frederick said he could not 
speak so fully from his own personal knowledge as 
in the case of Hancock. Gurney had done a great 
deal in the matter of steam locomotion on common 
roads. The author had placed a drawing of Gurney’s 
boiler on the walls of the theatre. It consisted of 
two horizontal drums, placed parallel to each other, 
one above the other; they were connected by U- 
shaped pipes, the U naturally being on its side. 
There were also vertical pipes connecting these two 
drums, and thus completing the cycle. In this 
case the lower arm of the U formed the firebars. 
That boiler, Sir Frederick stated, did a great deal 
of successful work, a fact, we may remark, worthy 
of the attention of the designers of modern water- 
tube boilers, for it is not certainly of a type that 
one would expect would succeed. Sir Frederick 
said he had no personal experience of this boiler, 
excepting in the same way that the cannibal was 
acquainted with the characteristics of a deceased mis- 
sionary, who, he said, was a very nice man indeed : 
for the author had held the chisel-rod of a labourer 
in cutting up the boiler for making it into scrap. 
It would be seen by the illustration that it was 
strictly a water-tube boiler; the Summers and 
Ogle boiler was also strictly of the water-tube type, 
being composed of vertical tubes, with internal 
tubes placed concentrically. Dance’s boiler was a 
modification of Gurney’s. The author had made 
a trip from Hyde Park-corner to Reading on 
Dance’s carriage ; it worked excellently, excepting 
that the wheels were rigidly attached to the axle, 
and therefore turning was a matter of difficulty. 
Although the carriage went well, it could not be 
compared with Hancock’s for general efliciency. 
The Maceroni and Squire boiler was simply a 
modification of the Summers and Ogle type, with 
the internal tubes taken out. That also the author 
said was reported to have gone well. The Griffiths 
| boiler consisted of two flat-sided chambers, with 
| horizontal tubes ; he believed it was never placed 
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in a carriage ; at any rate, if it were, it did not do 
well. Mr. Scott Russell had also designed several 
road carriages ; in one a boiler had exploded, and 
three persons were killed ; in another the boiler was 
said to have blown up in Oxford-street, but the re- 
port of this accident might have been exaggerated. 
Speaking generally on the subject of steam loco- 
motion, the author said that its use had died out 
on public roadways chiefly on account of the 
successful introduction and increase of railways. 
When the matter was taken up again years after, 
it was by competent engineers, who had made very 
fine machines, from an engineering point of view, 
for the purpose for which they were required ; but 





vehicles to point out that they were originally in- 
tended fat for moving from field to field in 
cases where they were used for steam ploughing 
or farm work, and they were not designed for the 
highway. That they came to be used on common 
roads was due to the owners rather than the manu- 
facturers. 

Mr. Henry Davey asked why Sir Frederick had 
not mentioned Trevithick’s engine, which he be- 
lieved was the first to be used on common roads. 
It was made at Vivian’s, afterwards Harvey’s, at 
Heal, and Trevithick drove it to London himself. 

Mr. Watson, of Leeds, pointed out that one 
reason of the success of the early road carriages 


if they had done their best to design an apparatus | was that they had used sectional boilers, in which 
to frighten horses, they could hardly have suc-| the water was prevented from swirling about, or, 


ceeded more perfectly. 
the passing of the Act by which steam traction on 
highways was now governed, with its restrictions as 
t» speed, the carrying of red flags, and other points 
which were familiar in the present day, and which, 
moreover, were prohibitive to the use of road 
carriages for passenger traflic. The author was 
glad to see that the subject of mechanical loco- 
motion on common roads was being taken up 
vigorously in France, and it was well to know that 
it was in very able hands. 

The discussion on Sir Frederick Bramwell’s paper 
was of a somewhat extended nature. In reply to 
a question as to how the fire in Hancock’s carriage 
was kept going, the author stated a blower was 
used. Another speaker asked the steam pressure 
in the various boilers, in reply to which Sir 
Frederick stated in Hancock’s boiler it was 701b. 
to a square inch, and in the Summers and Ogle 
boiler, 212 lb. to square inch. He added that the 
Hancock boiler was afterwards used for marine 
purposes, being placed in a vessel. The plates 
were rolled, and in this way the indentations re- 
ferred to were formed, in place of being ham- 
mered ona mould. Mr. Bryan Donkin asked how 
the boiler was cleaned, in reply to which Sir 
Frederick said that in the Hancock boiler the cir- 
culation was so rapid that there was no deposit on 
the interior, whatever water was used. Colonel 
Cunningham said it was interesting to note that in 
a system which had been a success 60 years ago, so 
little progress has since been made. Sir Frederick 
Bramwell attributed this fact to the success of the 
railway system, which was introduced about this 
time. Colonel Cunningham had had some experi- 
ence with road locomotion in India, where they 
had excellent roads, and where the troubles with 
animal traction were very great. The system had 
succeeded for a time, but had finally collapsed. 
The reason for this was the extreme difficulty of 
executing any repairs, so that as each machine met 
with any mishap at a distance from home, it became 
practically useless. He would be glad to know by 
whom the machines were made, in reply to which 
Sir Frederick stated that some were made by 
Ransome, of Ipswich, and tyred with indiarubber. 

Mr. Beaumont said Sir Frederick’s paper was 
valuable as well as interesting. In regard to the 
question of the water-tube boiler, it was curious to 
notice how inventors had gone over the same 
ground as that traversed by those who had worked 
in this field over half a century before ; and it 
would be well if engineers now engaged on the 
problem of the water-tube boiler, of which there 
were so many at the present time, would study the 
diagrams set forth by Sir Frederick Bramwell to 
illustrate his paper. At the present time in Paris 
a good deal was being done in the matter of 
mechanical traction for highways, and a consider- 
able measure of success had been attained, whereas 
the subject appeared all but dead in England so far 
as road carriages were concerned. This was an- 
other instance, of which there were unfortunately 
too many, in which this country had originally 
taken the lead in mechanical subjects, but in which 
we had since been passed by the foreigner. Mr. 
Beaumont added that he believed the first traction 
engine made was constructed by William Robey in 
1843, and dragged the first thrashing machine to 
the Royal Show in that year; it was afterwards 








It was this that led to | in ascending hills, leaving the firebox uncovered, as 


was the case with the locomotive boiler. 

Another speaker thought that the discussion 
would not be complete unless mention were made 
of the electric means of traction. He had himself, 
in London, carried passengers 3000 or 4000 miles 
by means of an electric omnibus. There was, of 
course, no smoke to contend with, and the vehicle 
was found, compared to other means of traction, 
to run exceptionally well in muddy weather, espe- 
cially on wood pavement, where the traction was 
very difficult when the mud was thick and greasy. 
On the experience already gained, it had been 
determined to build 30 electric omnibuses to be 
used in London, and he felt warranted in say- 
ing that the cost of traction would be half that 
of horse haulage, viz., 24d. as compared to 5d. a 
mile. He believed that there was a great future 
for pneumatic tyres in connection with vehicles of 
this kind, and especially when carrying heavy 
weights ; although it was supposed that the pneu- 
matic tyre was only applicable for the light work 
of bicycles or tricycles, or very light vehicles. It 
seemed to him, however, that the indiarubber 
would stand a better chance in work if it were 
compressed against an elastic cushion of air, 
rather than the solid rim of a wheel. Mr. Beau- 
mont had made reference to what was being done 
abroad in steam carriages, and English engi- 
neers should be thankful that those who had 
the opportunity had worked in this field; 
in the Paris and Rouen race, which every one 
had heard about, the verdict was that the steam 
carriage was the more powerful and better suited 
for heavy work ; but for small carriages used for 
ordinary purposes, the petroleum engine was the 
best form of motor, supposing a high piston speed 
were used. The enginesin most of the French 
carriages were driven by rectified spirit, and run- 
ning at high piston speed. This gave a very light 
motor, so much so that a man could almost lift a 
3 horse-power engine. Reference had been made 
to the Highways Locomotive Act, which had been 
brought out in consequence of the traction engines 
being put on our highways. His company held— 
they believed with accuracy-—that electrical loco- 
motion did not come within the province of the 
Act; but, in any case, he considered there must 
shortly be an amendment of this very ridiculous 
piece of legislation, which was obstructive and quite 
out of harmony with the spirit of the age. 

Sir Frederick Bramwell, in replying further to 
the discussion, said he had already answered 
several of the questions. In the Hancock boiler 
there was a natural circulation in the different 
chambers, in consequence of the ends of the 
chambers being outside the course of the products 
of combustion, so there was a cooler place at the 
end down which the water flowed, whilst it ascended 
in the central parts where the flame impinged most 
strongly. He had not mentioned Trevithick’s 
engine in his paper, as he had distinctly stated that 
the scope of his contribution was confined to road 
carriages, in which both the motive power and the 
passenger accommodation were mounted on one 
wheel-base, whilst Trevithick’s engine was really a 
traction engine drawing a carriage. There was one 
other point he would mention with regard to Han- 
cock’s carriage. At first the steering had been 
extremely trying, the conductor finding it very 


used at Ransome’s, at Ipswich, as a stationary | tiring to the wrists and arms to have to grasp the 


engine. 


| 


handle bar. This, however, was overcome by 


Mr. Jeremiah Head admitted there was a putting a brake on the connection, so that the con- 
deal of truth in what Sir Frederick Bramwell had | cussions from the road were deadened. 


said about the modern traction engine being 
designed to frighten horses. This was largely due 
to the quick-running flywheel by which it was sur- 
mounted. It was due to the engineers who had 


designed these more modern and heavier steam! F.R.S., in Lord Kelvin’s opinion one of the most 


MATHEMATICAL AND PaHysicaL SCIENCE 
SEcTION. 
The presidental address of Professor Riicker, 


important addresses ever delivered before Section 
A (Mathematical and Physical Science), is charac- 
teristic of the scholar for whom there can be no 
speculation nor theory unless based on thorough 
research. The address dealt chiefly with the great 
work with which Professor Riicker’s name is now 
identified—the magnetic survey of the United King- 
dom. We may first notice some of his introductory 
remarks, the first words of which express courageous 
originality. ‘‘ It is impossible for a body of English 
scientific men to meet in one of our ancient univer- 
sity towns without contrasting the old ideal of the 
pursuit of learning for its own sake with the modern 
conception of the organisation of science as part of 
a pushing business concern.” When in 1860 the 
authorities of Owens College, Manchester, de- 
bated the advisability of creating a professorship 
of Natural Philosophy in addition to, and inde- 
pendent of, the chair of Mathematics, external sup- 
port was deemed necessary for those who urged 
the change. An appeal was made to Professors 
De Morgan and Stokes. The former reported that 
‘a course of experimental physics is in itself desir- 
able ;” the latter, that ‘‘there would be work 
enough in a large institution for a mathematician 
and a physicist.” The Clarendon Laboratory, in 
which the section met the other day, was the first 
built in this country, barely a quarter of a century 
ago, for the study of experimental physics. ‘‘ That 
the assignment of a secondary position to research 
is the more popular view, and that the necessity for 
encouraging it has as yet hardly been grasped by 
many of those who control our modern educational 
movement, is, I fear, too true.” Professor Riicker 
noted with pleasure and gratitude that Oxford has 
established a research degree, and that the stream 
of private munificence is in part directed to the ad- 
vancement of learning. Sir Henry Thompson has 
offered a sum of 5000l. to provide a large photo- 
graphic telescope for Greenwich Observatory ; 
the new instrument is to be of 26 in. aperture and 
22 ft. 6in. focal length, exactly double the linear di- 
mensions of that previously employed. Mr. Ludwig 
Mond, F.R.S., too, has added to his noble gifts to 
science by the new research laboratory which he is 
about to establish in connection with the Royal In- 
stitution. Another hopeful, though very embarass- 
ing fact, is that thegrowth inthe number of scientific 
workers, makes it increasingly difficult to find the 
funds for the publication of their work. With regard 
tothis point, Professor Riicker utters a very appro- 
priate caution. ‘‘ There is no paper so difficult to 
master as that which assumes that the reader starts 
from the point of vantage which months or years 
of study have enabled the author to attain. Undue 
pruning will not make the tree of knowledge more 
fruitful, and will certainly make it harder to climb.” 
As to reviews of contemporary literature, the 
Physical Society intends to publish in January the 
first number of a monthly pamphlet containing 
abstracts of the principal foreign journals. Pro- 
fessor Riicker did not say how this will be done. 
In Germany, Professor G. Wiedemann surveys the 
whole physical literature in his ‘* Annalen,” and 
he does most of the work himself. We must see 
whether English scientists of eminence like Wiede- 
mann will find the necessary spare time. 

After the introduction we have briefly summa- 
rised, Professor Riicker turned to the consideration 
of some matters in the practical and theoretical 
study of terrestrial magnetism, which deserve fuller 
attention than has yet been given tothem. Lord 
Salisbury, who was present, listening to the 
address, perhaps did not expect that the presi- 
dent of Section A had so useful a contribution to 
his ‘‘ Survey of Our Ignorance” in store for him. 
Professor Riicker and Professor Thorpe, his col- 
league in the survey of the United Kingdom, have 
convinced themselves that some of our text-book 
facts on terrestrial magnetism are very doubtful, 
and that our standard instruments and methods 
are in need of the closest scrutiny and compari- 
son before these facts can be settled. In the 
first place, there is little doubt that the instru- 
ments used for measuring declination and horizontal 
force are affected with errors far greater than the 
errors of observation. Professors Riicker and 
Thorpe employed four magnetometers by Elliott 
Brothers, which were frequently compared with the 
standards at Kew. The measurements proved that 
the instrumental differences which affect the accu- 
racy of the declination and horizontal force mea- 
surements, are from five to ten times as great as 
the error of a single field observation. The dip 








circle, which, two generations ago, was so un- 
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satisfactory, is, in their experience, the most re- 
liable of the absolute instruments. In most cases 
the comparisons extended over several days, but 
the Astronomer-Royal has described, in his recent 
report, observations made at Greenwich during 
two years and a half, with two horizontal force 
instruments. These differ between themselves, 
and the discrepancy is of the same order of mag- 
nitude as those Messrs. Riicker and Thorpe have 
detected. If such differences exist between in- 
struments of the Kew pattern, it is probable 
that they will be still greater when the mag- 
netometers are of different types. This point 
has been investigated by Dr. Van Rijckevorsel, 
who, five years ago, visited Kew, Pare St. 
Maur (near Paris), Wilhelmshaven, and Utrecht 
to compare the values of the magnetic elements 
determined by himself with his own instruments, 
with those deduced from the self-registering appa- 
ratus of the observatories. The discrepancies 
between the so-called standard instruments thus 
brought to light, were quite startling. Magneticians 
had long been aware that their instruments must 
be compared at the beginning and the end of their 
journeys with the observatory apparatus, but Dr. 
Van Rijckevorsel first drew general attention to 
these serious differences between the observatory 
standard instruments themselves. The magnetic 
sub-committee of the International Meteorological 
Conference resolved at Munich, in 1891, ‘‘ that the 
instruments employed for absolute measurements 








at the different observatories should be compared 
with each other, and the results published.” 
Nothing appears to have been done to give effect 
to this resolution, although observations have been 
made, on a more or less extended scale, in the 
United Kingdom, France, Holland, NorthGermany, 
and Denmark. It will be absurd if these surveys 
cannot be collated and welded into a homogeneous 
whole, because we are in doubt whether the indi- 
cations of our standard instruments for the measure- 
ments of declination and dip, differ by five or six 
minutes of arc. d 

In the first place, England would have to set her 
own house in order, and extend the results of ex- 
periments made at Greenwich and Kew, to Stony- 
hurst, Valentia, and Falmouth. As far as Professor 
Riicker knows, nobody has ever carried a mag- 
netometer backward and forward between Kew 
and Greenwich, although he and his colleague have 
made double sets of observations at Stonyhurst, 
Valentia, and Falmouth, amply sufficient for the 
purpose of their research ; these measurements, 
however, cannot serve as a basis for determining 
the discrepancies between the various standard 
instruments. 

The most recent account from the observatory of 
the Bombay Government at Colaba, discusses the 
dips for the period between the years 1872 and 
1892. During this period of 20 years, the adjust- 
ment of the agate plates has thrice been modified. 
In the intervals the dips as determined by several 





needles, but always with the same circle (which 
was taken to pieces in 1881 and 1887 and rebuilt), 
remained approximately constant, but after each 
overhauling it suddenly altered, increasing by 12, 
23, and 20 minutes on the three occasions. Mr. 
Chambers can give no satisfactory account of this 
behaviour, but suggests that the needle gradually 
hollows out a depression in the agate plates on 
which it rolls, and that this characteristic of the 
dip circle has not before been discovered, owing to 
the reluctance of observers to interfere with the 
adjustment of instruments which apparently work 
well. Professor Riicker does not think that this 
explanation will suffice, inasmuch as their own dip 
circle has within 10 years made some 700 measure- 
ments, which would correspond to six years of 
Colaba work, and still remains in accord with Kew. 

In 1886 the late Mr. Whipple drew the attention 
of the British Association to the fact that there was 
a systematic difference between the diurnal ranges 
at Greenwich and Kew. Messrs. Robson and 
S. W. J. Smith, students of Professor Riicker, 
have entirely confirmed this. Mr. Whipple reduced 
the Kew observations by the Sabine method, de- 
pending on the calmest days only, and by the Wild 
method, which includes moderately disturbed days. 
There seemed to be discrepancies between Kew 
and Greenwich, but when both observatories 
analysed the data for the year 1890 of five calm 
days of each month, selected by the Astronomer- 
Royal, by exactly the same method, close accord 
was reached. The reports of the Falmouth Ob- 
servatory, established by the Cornwall Royal 
Polytechnic Society, will henceforth appear in 
the Proceedings of the Royal Society. The new 
journal, Science Progress, has made arrangements 
with Kew for the yearly publication of a table 
showing the mean annual values of the magnetic 
elements as determined at the observatories all 
over the world. Professor Riicker is pleased to 
record this advance, which will save a large amount 
of labour, and pleads all the more strongly for a 
British Magnetic Year-Book, as the question of 
cause of secular changes in the elements has en- 
tered on a new stage. It has long been recognised 
that the earth is not a simple magnet, but that there 
are in each hemisphere, one pole or point at which 
the dip needle is vertical, and two foci of maximum 
intensity. A comparison of earlier and later mag- 
netic observations led to the conclusion that one or 
both of these foci in each hemisphere is in motion, 
and that to this motion—however caused—the 
secular changes in the magnetic elements are due. 
Thus the late Balfour Stewart said in 1883, in the 
‘* Encyclopedia Britannica :” ‘* While there is no 
well-established evidence to show that either the 
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pole of verticity or the centre of force to the north 
of America, has perceptibly changed its place, there 
is, on the other hand, very strong evidence to show 
that we have a change of place on the part of the 
Siberian focus.” The arguments were based on 
observations not made near this focus, but far 
distant from it in Europe and Asia. The westerly 
march of the declination needle, which, in England, 
lasted up to 1818, and the easterly movement which 
has since replaced it, were connected with a supposed 
easterly motion of this Siberian focus, whose move- 
ment Stewart seems to have regarded as oscillatory. 
But a very different aspect is put upon the matter 
by a comparison of the magnetic maps of the world 
prepared by Sabine and Creak for the epochs 1840 
and 1880 respectively. Captain Creak, having 
undertaken to report on the magnetic observations 
of the Challenger, supplemented them with the 


unrivalled wealth of facts at the disposal of the | 


Hydrographic Department, and was thus able, with 
the help of Sabine’s map, to trace the general 
course of the secular changes all over the world for 
40 years. His negative results state that there is 
no evidence of any motion of either magnetic 
pole or focus. Still more curious are the positive 
results. There are certain lines on the surface of 
the earth towards which in the interval under con- 
sideration, the north pole of the needle was attracted ; 
above them the north pole of the dip needle moved 
steadily down. There are other lines from which 
a north pole, as tested by compass and dip circle, 
was repelled. The two principal points of increas- 
ing attraction are in China and near Cape Horn; the 
chief points of growing repulsion are in the north 
of Canada and the Gulf of Guinea. We must 
not generalise too hastily from this mode of pre- 
senting the facts; but they cannot be explained 
by any. simple theory of a rotating or oscillating 
pair of poles. Primd facie they suggest that 
the secular change is due, not so much to 
changes at the principal magnetic points, as to 
the waxing and waning of the forces apparently 
exerted by secondary lines or points of attraction 
and repulsion. All down the west coast of America, 
close—be it noted—to one of the great lines of 
volcanic activity, north hemisphere magnetism has, 
since 1840, been growing relatively. Near Cape 
Horn a weak embryonic pole is developing, of the 
same kind as the well-known pole near Hudson’s 
Bay. Along a line joining Newfoundland and 
the Cape of Good Hope, precisely the reverse is 
occurring ; whilst in the Gulf of Guinea a south 
hemisphere pole is growing within the tropics. 
‘** OF course I do not suggest that these secondary 
systems can ever determine the principal pheno- 
mena of terrestrial nfagnetism, or reverse the 
magnetic states of the hemispheres. These are, no 
doubt, fixed by the rotation of the earth. I do, 
however, wish to emphasise the fact that they show 
that either secular change is due to the conjoint 
action of local causes, or that if some single agent, 
such as a current system within the earth, or a 
change of magnetic conditions outside it, be the 
primary cause, the effects of this cause are modified 
and complicated by local peculiarities.” Mr. Henry 
Wilde has succeeded in representing with approxi- 
mate accuracy the secular change at many points 
on the earth’s surface, by placing two systems of 
electric currents within a globe, exhibited during 
the meeting, and imparting to the axis of one of 
them a rotation about the polar axis of the earth. 
Professor Riicker thinks that observations on a 
smaller scale might throw light upon the question, 
and that Greenwich and Kew are favourably 
situated for such tests. Nowhere else are two first- 
class observatories so near one another. The de- 
clination needles at the two places do not from 
year to year run parallel courses. Between 1880 
and 1882 Kew outstripped its rival, between 1885 
and 1889 it lost, so that the gain was rather more 
than compensated. The range of the difference is 
five minutes of arc. The rate of secular change of 
declination in this part of Europe certainly in- 
creases as we go north, but Stonyhurst, 200 miles 
north of the metropolis, was 3.5 minutes behind 
Kew and Greenwich between 1882 and 1886, whilst 
between 1890 and 1892 its secular change amounted 
to 28 minutes, just double that of the southern 
observatories. If these fluctuations should be 
caused simply by the instruments or methods of 
reduction, which is not likely, there would be all 
the more need of frequent comparisons. Local 
disturbances may be strong, as in Scotland, where 
Messrs. Riicker and Thorpe found that a change of 
a few yards in position might produce considerable 








differences in the results of observations taken at the 
same spot at intervals of several years; but they have 
no doubt that there are real differences in the rate of 
change of the magnetic elements. St. Leonards 
and Tunbridge, both situated on the Hastings sand 
formation, and on good non-magnetic observing 
ground, afford a fair example. The earth seems 
to be alive with magnetic forces, quite independent 
from the sudden jerks observed simultaneously at 
places far apart, and originating probably in causes 
outside our globe. ‘‘ We are dealing not with an 
unrufiled tide of change, which, unaltered by its 
passage over continent or ocean, sweeps slowly 
round the earth; but with a current fed by local 
obstacles, furrowed on the surface by billows and 
eddies, from which the magnetician, if he will but 
study them, may learn much as to the position and 
meaning of the deeps and shallows below.” It is 
fully established that even where the surface soil is 
non-magnetic, and where geologists have every 
reason to believe that it lies on non-magnetic strata 
of great thickness, there are clearly defined mag- 
netic lines and centres. Greenwich and Kew are 
both under the influence of a widespread local 
disturbance, culminating at Reading. At both 
places the needle is deviated to the west, and the 
westerly declination varies differently for the two 
stations sometimes. This would appear to be due 
to local changes in the regional disturbing forces. 

Two causes of regional and local disturbing furces 
have been suggested, earthcurrents and the presence 
of visible or concealed magnetic rocks. Both causes 
probably co-exist. Professor Riicker is, however, 
inclined to believe that the presence of magnetic 
matter, magnetised by induction in the earth’s 
magnetic field, is the principal cause of the 
ridge lines and foci which he and his colleague 
have been tracing for so many years. Their more 
recent work supplies one additional and, in their 
opinion, conclusive argument. Every great mass 
of basic rock by which the needle is affected at con- 
siderable distances, attracts the north-seeking pole. 
Captain Creak has shown that the same statement 
is true for the islands of the northern hemisphere 
which disturb the lines of equal magnetic declina- 
tion ; whilst similar islands of the southern hemi- 
sphere repel the north-seeking end. These pheno- 
mena would be explained by the assumption of 
magnetic matter magnetised by induction, or by 
earth currents circulating round visible masses of 
basalt and round certain islands, always in the 
same direction in the same hemisphere, and in the 
opposite direction in the other hemisphere. But 
the latter assumption would be strange. 

The position of the main lines and centres of 
attraction should, with the former assumption, 
be approximately constant, and their own and Mr. 
Welsh’s observations of 1857-8 satisfy this condi- 
tion. Such evidence is not inconsistent with minor 
changes, however alterations of pressure, tempera- 
ture, and the like, may affect the magnetic elements. 
It becomes cf interest to disentangle the two 
constituents, the slowly changing terms due to 
magnetic matter, and the more rapid fluctuations 
of a few years more likely connected with earth 
currents. Now what is the magnetic material ? 
Virgin iron, pure magnetite, or simply a rock of 
the nature of the basalts of Skye and Mull? Mr. 
Riicker calculates that if the temperature of the 
eaith would, at a depth of 20 miles, deprive 
matter of its magnetic properties, and if, further, 
the susceptibility is constant down to that limit, 
the forces observed at the surface would be pro- 
duced by large masses of basalt. Local effects 
may, of course, be due to iron ore, for which 
Swedish miners look with the aid of the magnet. 
If the magnetic agent be iron present in large 
quantities, then the experiments with the magneto- 
meter and the dip circle might be supplemented by 
observations made with the plumb-line or the pen- 
dulum. In such a case, a region of magnetic 
disturbance would also be a region of abnormal 
gravitational attraction. Such a connection has 
recently been suggested by Dr. Tritsche. About 


Moscow came to the conclusion that throughout 
two large districts to the north and south of Moscow 
the plumb-line is deviated in the opposite sense. 
The deflections are very considerable. It has been 
suggested that there is either a large cavity under 
Moscow, a sort of bubble in the earth’s crust, or 
that the matter there is less dense than the strata 
on either side at a distance of 10 or 12 miles, 
Captain Mayer, and, quite recently, Dr. Tritsche, 
have looked for magnetic irregularities, The latter 








took observations at 31 places, all within 11 days, 
and within 50 miles of Moscow. They indicate a 
locus of magnetic attraction running through Moscow 
itself. South of the town the direction changes 
again, hence Dr. Tritsche assumes the existence of 
a concealed mass of iron, approaching the surface 
at Moscow, and along two loci to the north and south 
of the city, and attributes the magnetic irregularities 
to the attraction of the central hill, the deflections 
of the plumb-line to the flanking masses. Professor 
Riicker holds that the magnetic experiments point 
to the existence of the principal attracting mass 
under the city, but then the bob of the pendulum 
should be attracted towards this centre of magnetic 
disturbance, not—as is actually the case—away 
from it. A connection between magnetic and 
gravitational effects has, at any rate, not been 
proved yet. The question will come before the 
International Geodetic Conference, which is to 
meet at Innsbruck in a few weeks, and at which, 
Professor Riicker said, the Royal Society would be 
represented. 

The second phenomenon on which more light is 
desired, is the permanent magnetisation of mag- 
netic rocks. Three questions suggest themselves : 
Are underground masses of magnetite ever per- 
manently magnetised? Are large areas of surface 
masses, a few hundred square yards in extent, ever 
permanently and approximately uniformly mag- 
netised? Is there any relation between the geo- 
logical age and the direction of the permanent 
magnetism of magnetic rocks ? 

With these questions, and a renewed appeal for 
the comparison of observatory instruments to be 
carried out under the auspices of a great scientific 
society, Professor Riicker concluded his most 
valuable address. The British Association, which 
for so long managed a magnetic observatory, might, 
he thought, inaugurate the work, with whose 
necessity the section was deeply impressed. 

(To be continued.) 


MACHINE TOOLS AT THE ANTWERP 
EXHIBITION. 

THE machite tools which we illustrate on page 217 
are being exhibited at the Antwerp Exhibition by Le 
Progrés , bemorerery of 14, Rue des Croisades, Brussels. 
Fig. 1 shows a universal lathe. The slide rest can be 
rotated about itself, and also about the lathe bed, so 
that it is possible to place it in every position in which 
it may be required. As a drilling machine, the lathe 
will do ordinary work ; it will also drill plates, and 
analogous forms, divided horizontally, transversely, or 
radially. As a milling machine, it will cut milling 
tools, taps, toothed wheels, both spur and bevel, endless 
screws, straight and undulated grooves, and other 
objects. The alteration of the machine to change it 
from one operation to another does not take long, and 
it can be worked either automatically or by hand. 
The automatic motion of the tool is ¢: rived from the 
headstock, through a telescopic shaft, aid universal 
joints. This shaft can also applied to the worm 
shaft shown beneath the bed, and when it is in that 
position the bed rotates around its vertical axis for 
turning spheres. There is, besides, a leading screw 
for screw-cutting, with a stop-rod to throw it out of 
gear at the end of the traverse. The section of the 
bed is a truncated cone, and it is entirely embraced by 
the bases of the slide rest and of the poppet head. 
Some of the accessories of the lathe are shown lying on 
the floor beneath it. These tools are made in eleven 
different sizes, the height of the centres varying from 
80 mm, (3.15 in.) to 200 mm. (7.87 in.). 

Fig. 2 shows the bed of lathe, such as is illustrated 
on Fig. 1, fixed on a boring machine, and having the 
bearings for the leading screw bored out. The boring 
machine illustrated is provided with a table capable of 
motion in three directions, 








HORIZONTAL ENGINE WITH HERTAY 
VALVE GEAR. 

Tue Société Anonyme du Phenix, of Ghent, exhibit 
at the Antwerp Exhibition the engine illustrated on 
pages 224 and 225. The distinguishing feature of this 
engine is the Hertay valve gear, the principle of which 


30 years ago the director of the Observatory of | a8 explained in ENGINEERING, vol. xli., page 592. 


It has, however, undergone some modification in detail 
since then, and we may again describe its general con- 
struction, as it is of considerable interest. The distri- 
bution of the steam is effected by a principal valve T 
made in halves, and driven at a uniform travel by an 
eccentric. Each of the halves has an admission and 
an exhaust passage. Upon the back of the principal 
valve there works a cut-off valve g (Fig. 11), under the 
control of the cut-off gear. To this end the rod B of 
the eccentric operates a piece called the distributing 
block (Figs. 4 and 6). The two extremiti.s of the block 
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are bored for the passage of the rods that communicate 
motion to the cut-off valves. These rods are 
cottered in the tappets ¢, t, of which the exterior 
faces are straight, while the interior are inclined. 
Between these interior faces is a wedge, which is 


raised and lowered by the governor (Figs. 3 and 5) gined 


as the speed of the engine varies. This wedge is 
jointed to the governor-rod, and can be carried longi- 
tudinally by the distributing block. In most positions 
of the wedge there is some lost motion between it and 
the block and the tappets. It does not follow, how- 
ever, that either cut-off valve is stationary because its 
tappet is not in contact either with the wedge or the 
block, since the pressure of the steam on its back tends 
to make it travel with the main valve, until the tappet 
strikes the wedge in the block. As the block is 
moving in the opposite direction to the main valve at 
the moment that contact takes place, it follows that 
the cut-off is very sudden. It is claimed that it takes 
place as rapidly as with the Corliss gear. 

The crank (Fig. 10) being in any position o M, the 
centre of the main eccentric is at E and that of the 
cut-off eccentric is at E’ ; the valve is at the left of its 
mean position by the amount oe, the distributing block 
being distant from its mean position by the space oe'. 
Also the main valve is behind relatively to the cut-off 
valves by a quantity o el-oe=ce!; eelis the projec- 
tion of the line EE’ which joins the two centres. It 
can be found by drawing o E; equal and parallel to 
E'E; o£, is the fictitious eccentric which results from 
the composition of o E with an eccentric equal and op- 
posed to 0 E;. Its projection, o e;=¢'e, always gives 
the relative distance of the centre of the valve to the 
centre of the block, or to the cut-off valves. 1t is 
known that the distances of the principal valve are 

iven by the radii vectors of the circle of diameter o E. 

hose of the centre of the block are given by a circle 
of adiameter o EK’; a and a’ are the angles drawn 
from M! ina sense contrary to the movement. The 
circle of relative distances is obtained by taking its dia- 
meter o Ej, following the resultant of o K and of o EF’, 
equal and opposite to o E,. 

Let us suppose that the wedge, being at the top of its 
travel, that is, that the tappets ¢, ¢ being wedged fast in 
the distributing block (Fig. 3), it is desired to give no 
steam at the right of the piston. It will suffice, the 
valves as well as the cut-off slides being in the mean 
position, to give the slides a lap /=oe, ; in effect, when 
the engine is on the dead point, the valve being behind, 
relatively to the cut-off slides, by an amount oe, = , 
it will be seen that the relative position will be obtained 
by displacing the valve towards the right by an 
amount J. The cut-off then takes place at the dead 
point. 

From the moment that contact takes place between 
the tappet and wedge, the valve, of which the retarda- 
tion relatively to the slide diminishes more and more, 
closes the ports by an uninterrupted movement. At 
the moment when the contact takes place, the relative 
position is that of Fig. 8; the complete closure 
taking place in the position of Fig. 9, it is sufficient 
to take o ¢, and to add X, to find the position of 
the — for which the retardation is oe, +. This 
is o M}, 

The inclines c at the top of the wedge, and the 
corresponding inclines on the tappets, form part of an 
invention of M. Hertay patented in 1890. These 
were added to prevent accident in case the belt 
by which the governor is driven happened to break 
or fall off the pulley. In such a case the wedge 
falls to its lowest position, and cuts the steam off 
on the dead centre, that is, no steam is admitted 
to the engine. This arrangement of parts, however, 
would prevent the engine starting from a state 
of rest, and to prevent this the catch L is applied. 
When the engine is being stopped, the catch is turned 
over, and it then arrests the wedge in the dotted position 
shown in Fig. 5, so that full admission of steam can be 
given when the engine is again started. As soon as the 
normal speed is attained, the catch falls back, under 
the influence of the weight yp, and thus cannot be left 
in the wrong attitude. 

Formerly springs were used to keep the expansion 
valves upon the main valve; now a slight cavity is 
cut upon each edge of the expansion slide, and put 
in communication with the interior of the valve by 
a small orifice which is never uncovered. Any desired 
adherence can be thus obtained. 





NOTES FROM THE NORTH. 

Guascow, Wednesday. 
Glasgow Pig-Iron Market.—A moderate amount of 
business was done last Thursday forenoon, fully 5000 tons 

of Scotch and a small [rapa of hematite iron changin 
hands. Prices were a little irregular, Scotch finishing rei 
oo ton down from the previous day’s quotations, and 
iddlesbrough hematite iron 1d., while Cleveland rose 
4d. and Cumberland hematite iron 1d. There was not 
much change in the afternoon. The closing settlement 
prices were—Scotch iron, 42s. 14d. per ton ; Cleveland, 
35s. 6d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 43s, 9d. and 42s. 74d. per ton. At Friday’s 
forenoon market a moderate business was done at strong 





prices, the advance ranging from 14d. to 2d. per ton. Some 
5000 or 6000 tons of Scotch and a small quantity of 
hematite iron were dealt in. About 10,000 tons changed 


hands in the afternoon—500U tons of Scotch, and the re- 
mainder equally divided between Cleveland and hematite 
iron, the latter being 4d. per ton up, while Cleveland de- 
ined 1d. per ton. At the close the settlement prices 
were—Scotch iron, 42s. 3d. per ton; Cleveland, 35s. 74d. ; 
Cumberland and a hematite iron, 44s. and 
42s. 9d. per ton respectively. Business was very quiet on 
Monday forenoon, about 5000 tons of Scotch and 500 tons 
of Cleveland being the amount dealt in. Prices were steady 
at a reaction of 1d. in Scotch and 4d. in Cumberland hema- 
tite iron. In the afternoon the market was somewhat 
—. and Cumberland hematite iron was rather pressed 
or sale. 
Scotch and 4000 tons of hematite iron. Scotch closed 
unchanged, but Cleveland was quoted 2d. per ton lower, 


while Cumberland fell 24d. and Middlesbrough hematite | Pose 


iron 14d. At the close the settlement prices were— 
Scotch iron, 423, 14d. per ton; Cleveland, 35s. 6d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 43s. 9d. and 42s, 6d. per ton. Only a small 
amount of business was done at Tuesday’s fore- 
noon market; prices, however, were very firm, in 
sympathy with the strong tone of the stock market, 
and the more cheerful feeling generally on the passing of 
the United States Tariff Bill. The dealings included 
about 3000 tons of Scotch and a few lots of hematite iron. 
Scotch rose 14d., Cleveland 4d., Cumberland 3d., and 
Middlesbrough hematite iron 14d. per ton. Business was 
more active in the afternoon, and the feeling very firm. 
About 10,000 tons of Scotch and small quantities of hema- 
tite irons were bought at prices ranging from 4d. to 1d. 
per ton of advance. The closing settlement prices were 
—Scotch iron, 43s. 3d. per ton; Cleveland, 35s. 6d. ; 
Cumberland and Middlesbrough hematite iron, 44s. and 
42s. 9d. per ton respectively. A fairly good business was 
done this forenoon in Scotch iron—fully 10,000 tons—and 
prices were very firm, there being an indication of some 
outside buying going on. Prices advanced all round from 
1d. to 14d. per ton. The market continued active in the 
afternoon, Scotch being very strong, 42s. 8d. per ton 
cash being reached. About 12,000 tons of Scotch and 
hematite iron changed hands, and the closing settlement 
prices were, respectively, 42s. 74d., 35s. 74d., 448. 3d., and 
423. 104d. The following are the current quotations for 
several special brands of No. 1 makers’ iron: Clyde and 
Summerlee, 55s. 6d. per ton; Calder, 56s. 6d. ; Coltness, 57s. 
—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 53s. ; Shotts (shipped at Leith), 
55s. per ton; Gartsherrie, Langloan, and Carron out of 
the market. There are still only seven blast-furnaces in 
actual operation in Scotland (three at Coltness and four 
at Shotts), as compared with 61 at this time last year. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 3853 tons, against 5576 tons in the corre- 
sponding week of last year. They included 120 tons 
for Canada, 1200 tons for Italy, 670 tons for Holland, 450 
tons for China and Japan, smaller quantities for other 
countries, and 1053 tons coastwise. The stocks of pig 


iron in Messrs. Connal and Co.’s public warrant stores | } 


stood at 304,694 tons yesterday afternoon, as compared 
with 306,099 tons yesterday week, thus showing a reduc- 
tion for the past week amounting to 1405 tons. 


Glasgow Copper Market.—On Thursday afternoon copper 
changed hands at 39/, 3s. 9d. per ton three months, an 
the closing cash quotation improved to 38/. 12s. 6d. per ton. 
No business was done on Friday, but the cash price was 
1s. 3d. better, at 387. 13s. 9d. per ton buyers. No further 
change took place in the afternoon. Business was done on 
Monday forenoon at 39/. 5s. per ton three months, and 
the cash quotation improved to 387. 15s., but in the after- 
noon it again receded to 38/. 13s. 9d. per toncash. The 
market was very strong yesterday, and business, 125 tons 
in all, was done both forenoon and afternoon. The closing 
cash quotation in the afternoon was 39. 6s. 3d. per ton 
buyers, being an improvement of 12s. 6d. on the day. 
This forenoon 75 tons changed hands at 397. 12s. 6d. cash 
and 40/. 1s, 3d. three months, and in the afternoon 100 
tons were put through, principally at three months. The 
final quotations were the same as in the forenoon. 


The Scotch Steel Trade and the New United States Tarif. 
—A Glasgow gentleman, who holds a prominent position 
in the Scotch steel trade, was interviewed yesterday, and 
when asked his opinion as to the probable effect of the 
Tariff Bill on the steel trade of Scotland, he made the 
following statement: ‘‘This measure, notwithstanding 
the modifications which have been made, is still so pro- 
hibitive that I do not anticipate we shall do any business 
with the States, except in one or two special things which 
do not count. The only point that may affect us is the 
free admission of iron ore into the States. At present the 
hematite, which is got in the vicinity of Lake Superior 
and Lake Champlain, has to be carried a long way to the 
iron works. There are, therefore, districts in the States 
which, under this free admission clause, will be able 
in the future to import ore more cheaply from Spain 
and Algeria, landing it at the nearest seaport, than 
to bring it from the mines at Lake Superior. 
sequently, if they can procure the ore at a lower 
rate, they will be able to make the pig iron cheaper. . . 
One industry may probably be beneftel by the new 
Bill, that is the tinplate industry of South Wales, 
and that might have a reflex influence on our trade. As 
you are no doubt aware, steel works have been running 
at a loss for some time—of course they are shut altogether 
now, owing to the coal miners’ strike. The tendency of 
prices pies, ba steadily downward, and buyers have only 
bought what they were compelled to buy. Any improve- 
ment in the tinplate industry would lead to a rise in the 
price of pig iron, and although that might be detrimental 
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to us at first, it would, I believe, be eventually in our 

favour, because people would then feel that the bottom 

— had been touched, and they would have more confi- 
ence in the market.” 


A. and J. Stewart and Clydesdale Dividend.—The direc- 
tors of this concern—malleable iron and steel tube manu- 
facturers at Coatbridge, and makers of finished iron and 
steel at Holytown, Lanarkshire—have just announced 
interim dividends for the half-year ending June 30, 1894, 
namely, 6 per cent. per annum on the preference shares, 
and at the rate of 24 per cent. per annum on the ordi- 
nary shares. Since the company was formed in 1890, 
the half-yearly dividends on the ordinary shares have 
ranged from 15 per cent. down to 24 per cent. 


Engineers for the New Railways.—Ib is said that Messrs. 


been appointed engineers for the new line which is pro- 
d to connect Glasgow direct with Newcastle, and 
that they are about to commence the necessary surveys 
forthwith. The construction of the line will be a some- 
what difficult and expensive job. Messrs. Simpson and 
Wilson, also of Glasgow, are to be the engineers for the 
extension of the West Highland Railway from Fort Wil- 
liam to Mallaig. That extension was much spoken of 
last Saturday in connection with the proceedings involved 
in the formal opening of the ‘‘ West Highland” to Fort 
William, and it seems to be regarded as a piece of work 
which is necessary to make that line a paying undertaking. 


The Inverness and Aviemore Line.—At a meeting of the 
directorsof the Highland Railway at Inverness last Friday, 
the offer of Messrs. Charles Brand and Son, Glasgow, was 
accepted for the construction of the last section of the 
new direct line to Aviemore, extending from the ticket 
platform at Inverness to Culdoich, in Strathnairn, a dis- 
tance of over seven miles. The contract price is 104,900/. 
Under the original contract, which was recently renounced 
by Messrs. Mackay, the price was 118,000/. A consider- 
able portion of the work has, however, been executed, a 
sum of over 31,000/. having been expended. The works 
still remaining to be executed consist of the completion of 
the stone viaduct over the River Findhorn, upwards of 
575 yards long, and rising to a height of from 58 ft. to 
129 ft., the completion and construction of over 30 bridges 
and culverts, and excavations, &c., to the extent of over 
440,000 yards. The directors are anxious to have the line 
completed at the earliest possible date, and with this object 
Messrs. Brand and Son, who constructed the Sutherland 
Railway and some sections of the Highland Railway, are 
expected to puta large number of men on the worksand push 
them forward with all expedition. In connection with this 
second letting of the contract, it may be mentioned that 
Messrs. Mackay and Mackay have been endeavouring, by 
aid of the Court of Session, to interdict the railway com- 
pany from proceeding, as indicated by the foregoing 
statement about re-letting the contract for the works. 
The work is to proceed without any loss of time, as the 
work done has been measured and valued, and the plant 
on the ground is to be valued without any delay. 

Cost of Cleansing Glasgow.—The cleansing of Glasgow 
is certainly a big undertaking. In the year ending 
ast May the expenditure of the cleansing department 
of the Board of Police was 93,309/. 5s., and the revenue 
amounted to 28,8297. 6s., making a net cost to the city 
for the year of 64,4797. 19s. The general wages bill was 
50,060/. 2s. 1d., the number of men actually employed in 


dq | the work being 1049, and the number of horses engaged 


in the work amounted to 250, the victualling of which 
amounted to 83031. 

Drainage Scheme for Partick.—The Police Commis- 
sioners of Partick, one of the Glasgow suburban burghs, 
have under consideration an extensive joint scheme of 
drainage for Whiteinch Burn, which has become a sort 
of nuisance to the neighbourhood. The master of works 
has just prepared a report which shows that the scheme 
of covering the burn and diverting the sewage will cost 
between 11,000/. and 12,000/. 


Proposed Improvements at Aberdeen Harbour.—The 
Works Committee of the Aberdeen Harbour Board have 
at present in hand a scheme of improvements which is 
estimated to cost between 40,000. and 50,000/. One of 
the proposed improvements is a steel swing bridge, and 
the scheme also includes new sheds, the widening of 
several of the quays, &c. 





_ Pic in GERMANY.—The production of pig iron in June 
in Germany and the Grand Duchy of Luxembourg 
amounted to 471,922 tons, as compared with 409,473 tons 
in June, 1893. The aggregate output in the first half of 
this year amounted to 2,649,071 tons, as compared with 
2,401,960 tons in the corresponding period of 1893. 


West Bripcrorp Sewrrace. — West Bridgford is a 
suburb of Nottingham, and through a rapid increase in 
the population, the Local Board find it necessary to extend 
the sewerage system, and improve the method of sewage 
disposal. An open competition was advertised, and after 
carefully examining wg Fg the Local Board selected a 
acheme pre by Mr. W. H. Radford, of Notting- 
am, and decided to engage him as engineer for the 
proposed works, It is proposed to lay a 15-in. iron sewer 
about 15 ft. below the subsoil water level, to convey the 
sewage from a rapidly extending district to the present 
pumping station. A new storage tank, about 30 ft. deep, 
will be put in, to prevent the sewage backing up the 
sewers when pumping is stop There will be two new 

umps, and a duplicate engine worked from the present 
ilers. The present sewage farm will be drained, and 
improved carriers laid down. It is proposed to apply for 
a loan of 6000/. for these works. In addition to these 
works there will be some miles of sewers in private streets, 
wh‘ch will be paid for by the private owners. 
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DE LAVAL’S STEAM TURBINE. 

Most engineers who are approaching middle age can 
remember when the idea of making a successful steam 
turbine was classed with the search for the philo- 
sopher’s stone. It was known, of course, that such a 
motor could be readily made to work, but the con- 
sumption of steam was excessive, because the motive 
fluid left the apparatus at a high velocity, and with 
much of its energy unutilised. The difficulty to be 
overcome was chiefly mechanical, and related to the 
balancing of the moving parts and to the design of the 
bearings. What was wanted was to construct a wheel 
that would run several times as fast as the spindle 
of a mule, and most mechanics regarded the matter 
as impossible. Yet about 1882 the Hon. Charles A. 
Parsons brought out his steam pressure turbine, which 
ran well at 10,000 revolutions per minute, and which 
has since attained a very high economy of steam,* 
putting it on an equality with non-condensing engines 
of moderate size. More recently, Dr. de Laval, of 
Stockholm, has produced an impulse turbine of ex- 
treme simplicity, which runs well at the amazing 
speed of 30,000 revolutions per minute. It was 
shown at the Chicago Exhibition, and is now being 
experimented with in this country, and if the present 

romise be fulfilled, it certainly has a great future 
efore it. It is somewhat early to state what its 
ultimate economy will be, but more than two years 
ago a 50 horse-power turbine was officially tested at 
Stockholm, and ran with an expenditure of 22 lb. 








of steam per brake horse-power per hour. We 
have heard of still better figures since, and further 
experiments will probably effect still further economy. 
Messrs. George Thomas and Co., of 72, Deansgate, 
Manchester, are introducing these motors into this 
country. 

On the present and opposite pages and on page 232 
we illustrate two applications of the De Laval 
turbine, the first for driving through belt trans- 
mission to a line shaft or to a separate machine, 
and the second for driving a pair of dynamos. Before, 
however, referring in detail to these illustrations, 
we will describe the essential features of the tur- 
bine itself by aid of the annexed views (Figs. 1 to 4). 
An impulse turbine acts, of course, entirely in virtue 
of the velocity of the motive fluid, and not by its pres- 
sure. Hence the first thing, in using steam, is to 
insure that it shall be expanded to atmospheric pres- 
sure before it emerges from the nozzle, its energy being 
meantime expended in imparting velocity to its 
particles. A moment’s reflection will show that if the 
steam emerges under pressure it will immediately ex- 
pand into a cloud, and that it can not be successfully 
directed against the vanes of the wheel. What is 
wanted is that it should emerge in a solid jet, like 
water from a fireman’s hose, and move forward ina 
straight line across the free space interposed between 
the nozzle and the vane. 

To this end the nozzle is made with a gradually 
increasing section (Fig. 3), and is cut at an angle at its 
extremity to cover several vanes in the wheel. It is 
placed at a slight angle to the plane of the wheel, and 
tangential to the buckets. If the steam enters the 
nozzle at a pressure of 75 lb. to the square inch, and 
expands to oneatmosphereabsolute, the velocity is about 
800 metres (2630 ft.) per second. If the expansion is 
carried as far as 0.1 atmosphere, the velocity is about 
1100 metres (3600 ft.) per second. The entire mecha- 
nism of the turbine is shown in these views. There is 
no fine fitting, no stuffing-boxes or packing rings, and 
no delicate appliances. Steam may be used of any 

mperature without risk, and the expansion carried 
to the full theoretical extent. Our illustrations are 
taken from a paper read by Mr. G. O. M. Olsson 
before the Swedish Technological Society ; our facts, 
too, are mostly derived from the same source. 

Figs. 5 to 7 show a 5 horse-power steam turbine in 
plan and section. Thesteam enters through a strainer 
and an equilibrium valve into the turbine casing, where 
itis divided between two nozzles, so as to act on two 





* See ENGINRERING, vol, liv., page 571. 


FIVE HORSE-POWER DE LAVAL STEAM TURBINE. 
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parts of the wheel’s periphery. In order to obtain the 
greatest possible effect in water turbines, it is neces- 
sary to avoid shocks in the buckets, and also to pro- 
vide for the slowest possible velocity at the exit. 
These conditions would in the steam turbine necessi- 
tate a very high — velocity, 400 to 500 
metres per second, The tension of the material in the 
turbine disc, caused by the rotation, puts a limit to 
the speed. In the 5 horse-power turbine the circum- 
ferential velocity is 175 metres (575 ft.) per second, or 
30,000 revolutions per minute. To insure against the 
steam jet striking the back of the vanes, there is 
allowed a small angle of the wheel vanes relatively to 
the direction of the jet; but as steam is a perfectl 
elastic fluid, the loss from this cause is quite insignifi- 
cant. 

In consequence of the low circumferencial velocity, 
the outlet speed of the steam is somewhat high, but it 
is utilised in producing a vacuum in the turbine casing, 
which is attained by giving the outlet holes a form 
suitable to act as ejectors. Asa result of this vacuum 
the fluid friction is reduced, and, at the same time, 
there is a possibility to carry the expansion in the 
nozzle further. The turbine disc is made of the 
best steel, the vanes being milled out of the solid disc. 
A turned steel ring is shrunk round the vanes. The ring 
prevents the steam from passing out radially, at the 
same time removing the fan action, and consequent 
detrimental resistance. 





The most characteristic feature of the De Laval 





steam turbine is, perhaps, its great velocity. Enormous 
difficulties arising from this source met the inventor in 
hisstruggle. Howevercarefully thediscmight beturned, 
still the heterogeneity of the material prevented the 
centre of gravity from coinciding with the theoretical 
axis of rotation; and however slight the difference 
might be, it was sadly felt at the high speed of rota- 
tion. In spite of this De Laval has succeeded in 
solving the problem by fitting the disc in the centre of 
a long elastic shaft. The spring in the shaft permits 
the disc to rotate round its true centre of gravity, the 
centre of the shaft running somewhat out of truth. 
If the shaft were stiff, the vibrations of the disc would 
be transferred to the bearings, which would soon get 
hot and be damaged. The purpose of thus making the 
disc self-adjusting can also be attained by the intro- 
duction of yielding bearings, but this leads to compli- 
cated and expensive details. The free end of the 
shaft is provided with a ball-and-socket bearing, so 
that it can adjust itself to the movements of the 
motion. All the bearings are provided with lubricat- 
ing grooves and antifriction metal to insure an effec- 
tive lubrication. 

In the transmission box the speed is lowered from 
30,000 to 3000 revolutions per minute through a double 
pinion gearing with a double spurwheel. These wheels 
are provided with helical teeth at an angle of about 
45 “4 In consequence of the great speed, the strains 
caused by the transmission are very small, and conse- 
quently the pitch can be made very fine, which gives 
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30 HORSE-POWER DE LAVAL STEAM TURBINE DRIVING TWO DYNAMOS. 


(For Description, see onposite Page.) 
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steady running. The second motion shaft, which makes 
3000 revolutions, is provided with a pulley for further 
transmission of the power. The smaller pulley is in- 
tended for a tachometer belt. 

The governor is attached to the inner end of the 
shaft, and is of an original design. It has a slightly 
conical pivot fitting into a ng at socket in the 
shaft. Counterweights or wings oscillate on knife- 
edges and are connected to the throttle valve. A spiral 
spring is compressed in the governor, and balances the 
wings at 3000 revolutions. The spring is given a 
tension of about 20 kilogrammes (44 lb.). At an 
increase of 1 per cent. above 3000 revolutions the 
regulating power is = 2 per cent. of the whole spring 
tension, consequently g = 0.02 x 20 = 0.4 kilogrammes, 
under supposition that the wings retain their original 
position. The governor is protected from dirt and 
depredation by a metallic casing. 

A De Laval turbine dynamo of 30 horse-power is 
shown in Figs. 8 to 11. The transmission in this 
case takes place from the pinion to two cog wheels, one 
placed at either side of it. The dynamo is provided 
with two armatures, the spindles of which are coupled 
to the toothed wheel shafts of the motor. The pole 
pieces and magnets are common for both armatures. 
The pressures in the bearings are here balanced elec- 
trically. The armatures are wound in such manner 
that each of them delivers one-kalf of the electrical 
energy passing through the principal main (19.8 kilo- 
watts). The | gremyes on each side of the pinion is 
therefore equal, but points on one side upwards, and 
on the other downwards. The pinion shaft is conse- 
quently only subject to torsion, and the pressures in 
the bearings are reduced to a minimum corresponding 
to the weight of pinion and shaft. Full freedom 
exists in this case to connect both conductors in series 
or parallel. The dynamos exhibit no remarkable 
differences from the well-known Manchester type, 
excepting that the number of revolutions is 2000 per 
minute. Distinct precaution is therefore necessary in 
relation to the material strength of the armatures and 
commutators, 

The turbine has here eight nozzles, of which four 
can be opened or closed according to requirements. 
The final regulation is then performed by the governor. 
The turbine motor can, therefore, work with the 
same pressure and expansion even if the effect varies 
as 1 to2. By removal of a plug a nozzle can easily be 
exchanged for another if desirable. The bearings and 
wheels are lubricated from an oil cup which is con- 
tinually fed by an oil pump from the collector in the 
lower part of the transmission box. The oil pump 
is a small radial centrifugal pump, with a vertical 
spindle driven by bevel gear. The governing valve 
has double seats and is self-balanced, as both seats 
have equal diameters. 

The governor is of the same construction as the one 
shown in Fig. 5, only somewhat larger. Its power 
is 2.2 kilogrammes at 1 per cent, increase of the speed 
over the normal, This engine is designed to work 
with condensation. The vacuum:is produced by a 
Korting jet condenser. The nozzles are very distinctly 
conical, and the casing is made quite tight. 





1000 HORSE-POWER TRIPLE-EXPANSION 
MILL ENGINE. 

On our two-page plate there is illustrated a 1000 
horse-power triple-expansion mill engine, constructed 
by Messrs. Victor Coates and Co., Limited, of Belfast, 
for the spinning mills of the Brookfield Linen Company, 
Limited, of the same town. This engine was set to 
work on Monday, September 18, 1893, and has been 
at work ever since, giving satisfactory results, especi- 
ally inthe matter of fuel consumption and steady driving. 
As shown by the test, of which we give particulars 
below, the results attained in this respect are among 
the best, if not the very best, ever published. It is 
a matter of regret that the duration of the trials did 
not exceed three hours, but in a mill it is impossible 
to run continuously all day with the load on, as the 
Factory Acts require the meal times to be observed, 
and the machinery cannot be left in motion without 
supervision. 

The engines, as will be seen, are of the inverted 
type, with A-frames under the end cylinders and 
wrought-iron columns under the middle cylinder. The 
diameters of the cylinders ar respectively 19 in., 
29 in., and 46 in., and the stroke 4 ft. Each cylinder 
has four Corliss valves, two fcr steam, and two for 
exhaust, the former being fitted with Dobson’s cut-off 
gear. The cut-off motions for the high-pressure 
and intermediate-pressure cylinders are controlled 
by a high-speed governor, fitted with a Knowles 
supplementary governor. The first and second cy- 
linders exhaust into spaces between the cylinders, 
which act as receivers, and the second and third 
draw their steam direct from these receivers, so 
that there are no intermediate steam pipes. The 


cylinders are not jacketed. The crankshaft runs in 
six bearings, and is built up of 13 parts. Coupled to 
the crankshaft is the flywheel shaft, carrying a wheel 


diameter. On the second motion shaft is a correspond- 
ing pulley of 9 ft. 6in. diameter. The air and feed 
pumps are worked by levers off the centre engine, and 
are completely above the floor line. The piston-rods 
have United States metallic packing, and the bearings 
are all white-metalled. 

Steam is provided by three boilers, 7 ft. 6 in. in dia- 
meter and 30ft. long. The shell plates are # in. thick, 
the longitudinal joints being double butt-strapped and 
treble-riveted. The furnaces are of the Adamson 
type, each made in 13 rings, with five Galloway tubes 
in each, The main steam pipes are of wrought steel, 
with steel flanges, the bends and branches being cast 
steel. 

We have pleasure in giving herewith the particulars 
of the remarkable tests made with these engines. The 
makers guaranteed, under penalty, a consumption not 
exceeding 12 1b, of water per indicated horse-power per 
hour, and these experiments were carried out for the 
purpose of verifying whether or not this result had been 
obtained. It was decided to make two trials, the 
owners being represented and the trials supervised by 
Mr. Dobson, their superintendent engineer; Mr. 
McDowell, their mill manager, and four assistants. The 


THE BROOKFIELD LINEN C? 
Gyl$ 19; 29° & 46"* 4! 0° Stroke, 
Total = 774-58 J.H.P 
























Scale~2 
M.A.P = 8-32 
1.H.P = 25+-68 





builders in the same way were represented by Mr. 
Ferguson, manager ; Mr. Montgomery, outside fore- 
man, and two assistants. All the arrangements made 
were carefully inspected during trial by Mr. W. B. 
Morton, managing director of the Brookfield Linen 
Company, Limited, and Mr. Henry Coates, managin 
director of Victor Coates and Co., Limited, an 
found to be accurate and satisfactory. 

Two cast-iron tanks were arranged for measuring 
the feed water, and connected to feed pumps upon 
the main engines, so that the water could be pumped 
from either tank, these tanks being supplied with cold 
water taken directly from the town’s supply. The 
mode of calibrating tanks was as follows: One tank 
was partly filled with about 6 in. of water on the 
bottom, and was fitted with a 6-in. vertical pipe, open 
at the bottom, and supplied with a float having a lath 
or vertical guide extending upwards through a slotted 
cover, the object of the pipe being to arrest vibration 
and make the readings more accurate. The guide-rod 
was marked on the top in this position, and 100 lb. of 
water carefully weighed on a tested weighbridge and 
emptied into the tank, this causing the float to rise 
about lj in. This operation was repeated until 1800 lb. 
were measured into the tank. The weighings and 
markings in every case were checked and passed as 
—— by representatives of owners and builders. 
The second tank was calibrated in exactly the same 
manner and temperature of water taken, namely, 59 


deg. 

Three indicators were fitted to the cylinders, each 
connected to a two-way cock at mid-length of the 
cylinder for indicating both ends, The indicators 
were specially made, tested, and guaranteed correct 
before trial. 

The ooal was carefully weighed on an adjusted 
weighbridge, the tallies and checkings being super- 
vised by each party; this checking also applied to 
diagrams, in measuring average pressures and all other 
details, as well as to the loa of water in the tank, 





of 15 ft. diameter, grooved for 30 ropes of 1} in. 


when filled and emptied, and the number of tankfuls 








used ; in fact, all measurements and quantities were 
carefully checked by both sides. To avoid any error 
brought about by difference of temperature in the feed 
water if taken from hotwell, it was decided to use the 
water directly from the town’s supply for feeding the 
boilers. The temperature of this was the same as 
when the tanks were calibrated, hence the indications 
given by the floats in the tanks were correct. 

Two Lellers were used for each trial, there being a 
third one lying idle. Of the boilers working durin 
the first trial, one had been working three weeks an 
the other one week, whereas in the second trial one 
boiler had been working one and a half weeks, and the 
other two days. We may also mention that during 
the first day the safety valves were blowing, and a 
quantity of water was lost thereby, which could not be 
measured, but this was rectified for the second trial, 
during which the safety valves did not blow at all. Two 
high-pressure boilers are used exclusively for driving. 
Two old boilers, working at 35 lb. pressure and havin 
aseparate economiser of their own, of 120 pipes, place 
in the flue after the large economiser for the high-pres- 
sure boilers, are used for heating the mill. 

The coal used was the well-known ‘‘ Vivian’s through 
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and through,” and was of very good quality, the 
amount of ash being small. There is a drain from the 
drop pipe of the main steam pipe, but this was closed 
during the trials, any water collected there not being 
measured, and, therefore, not deducted from the quan- 
tities. 

None of the cylinders or covers are jacketed, but all 
are well covered with composition and hair felt and 
sheet steel. The engines were in their ordinary work- 
ing condition, and had been running for nine months, 
the pistons and valves being in good working order. 

The three hours of each trial were divided into 18 
parts of 10 minutes each, a complete set of diagrams 
being taken in the middle of each 10 minutes, and the 
mean of these 18 diagrams is the mean horse-power 
given. The set of sample diagrams (Figs. 6 to 8) were 
No. 10 of the first day’s trial, and are in every way a 
fair sample of all the rest, the initial pressure being 
very close to boiler pressure, vacuum good and well 
maintained, and the horse-power almost equally 
divided between the three cylinders. The barometer 
was high on the second day’s trial, and hence the 
vacuum in the cylinder considerably better. 

The amount of water used is remarkably small, 
being 11.63 lb. per horse-power per hour on the second 
trial, making no allowance for the amount of the 
~— water in the steam. If this usual deduction 

e made, the result will give about 11.5 lb., which we 
think has not been surpassed. (See page 794 of our 
last volume. ) 

The coal per indicated horse-power is almost exactly 
1]b., but ifan allowance is made for taking water from 
the hotwell instead of town’s supply, and getting feed 
water after passing through the economiser at 280 deg. 
instead of about 250 deg., this remarkably low con- 
sumption would be reduced to .971b. per indicated 
horse-power per hour. 

The Brookfield Linen Company, Limited, have 
also taken a test during one week of 56 hours, the 
total quantity of coal used, including that used for 








banking fires at night and meal hours, being 25 tons 
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10 cwt., and this works out at 1.29 lb. per indicated 
horse-power per hour. 


Test of 1000 Horse-Power Triple-Expansion Engine. 


Cylinders 19 in., 29 in., and 46 in. in diameter by 4 ft. stroke. 
Suitable for 1000 indicated horse-power. 
First Trial. Second Trial. 


Date oftrial .. ee as re June 21 June 26 
Duration of trial ee we ‘on 3 hours 3 hours 
Steam jackets .. ee ee a None None 
Sequence of cranks .. re ue H.M L. H.M.L. 
Boilers .. a = .. 2Lanc:shire 2 Lancashire 


Rae sana Tft6in.x 7 ft.6in. x 
Dimensions of boilers os 30 ft. 30 ft. 


Diameter of flues . ae 3 ft. 3 ft. 





Conical tubes in each boiler AF 10 10 
Economiser, ‘‘ Green’s ;’ number of 
pipes .. oe He Ae oF 360 360 
Heating surface in two boilers .. 1900 sq. fb. 1900 sq. ft. 
ee economiser .. 3600 ,, 3600 ,, 
Total heating surface da -- 6600 ,, 5500 ,, 
» grate area - ee 70 os 70 4 
Ratio of State surface ox ctusive 
heating surface 
of economiser 1:27 1:2 


Ratio of _#tate surface inclusive 
heating surface 
of economiser ; 
Class of coal used... a 
Total weight of coalused .. 
pe a per hour 809 ,, 784 ,, 
Coal burnt per square foot of grate 


re 1: 78 CR 
.. Vivian’s through and through 
° 2428 1b. 2352 Ib. 


surface per hour .. ae ee IS . 11.2 ,, 
Coal burnt per square foot of total 
heating surface per hour.. a oll 142 ,, 
Total quantity of water evaporated 28,030 ,, 27,320 ,, 
Total quantity of water evaporated 
per hour ee =e ae pee 9,343 ,, 9,106 ,, 
Water evaporated per square foot 
of grate surface per hour.. oe 133.6 ,, 130.1 ,, 
Water evaporated per square foo 
of heating surface per hour... 1.70 ,, 1.65 ,, 
Water evaporated per pound of coal 11.56 ,, 11.63 ,, 
Water evaporated per pound of coal 
from and at 212 deg. er ua WS ss 14.60 ,, 
Mean steam pressure in boilers es 166 ,, 
Mean vacuum in condenser (gauge) 27.76 in, 28.25 in. 
a » low-pressure cy- 
linder (indicator) .. ae a 12.265 Ib, 12.50 lb. 
Mean temperature of injection water 65 deg. 65 deg. 
” ” overflow ” 85 5, 90 ” 
” ” feed ” 60 ” 59 ” 
eS pa after passing 
through economiser Pe pe 259 ,, St 4 
Mean temperature of steam in boile SL os 378 ., 
»» indicated horse-power He 787.4 782.7 
»» revolutions per minute aa 76 76 
»» pressure referred to low-pres- 
sure cylinder oe ae ‘a 25.8 25.56 
Net water per indicated horse-power 
perhour.. we ae re 11.86 Ib. 11.63 Ib. 
Amount of priming, not measured, 
allow .. da és ne -- Llpercent. 1 percent. 
Net dry steam per indicated horse- 
power perhour .. <a ae 11.75 Ib. 11.52 Ib. 
Coal per indicated horse-power per 
hour actual .. os a pe 1.02 ,, 1.00 ,, 
Coal per indicated horse-power per 
hour when feed pumps drawing 
from hotwell and feed water = 
280 deg. after passing economiser 
(calculated) .. a a we A OF xe 
Coal per indicated horse-power on 
one week’s trial of 56 hours, in- 
cluding banking of fires, durin 
meal hours and at night .. fi 1.29 Ib. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change here, but the market was 
rather more cheerful in tone than it has recently been, 
and there was more disposition to do business. Several 
contracts were entered into for delivery over next month, 
and sellers of No. 3 Cleveland pig were very firm in their 
quotations. They reported that quality particularly 
scarce, owing to the blastfurnacemen stopping the fur- 
naces on Saturday to hold their demonstration. A few 
sales were recorded at 35s. 6d. for prompt f.o.b. delivery 
of No.3 g.m.b. Cleveland pig iron, but most sellers held 
out for 35s. 74d. For delivery over next month 
35s. 9d. was the general quotation. Foundry and forge 
iron was very plentiful, and was, in fact, a drug upon the 
market. Sellers quoted 34s, 6d. for No. 4 foundry and 
34s. for grey forge, but less than these figures would have 
been accepted. Middlesbrough warrants were steady, 
opening at 35s. 6d. and closing 35s. 54d. cash buyers. 
East coast hematite pig iron was only in moderate re- 
quest, but for early delivery of Nos. 1, 2, and 3 the general 
quotation was 43s., though, perhaps, orders might have 
been placed at a trifle below that price. Spanish ore was 

uiet. Rubio could be bought at 11s. 9d. ex-ship Tees. 

o-day’s market was a little stronger. Middlesbrough 
warrants advanced to 35s. 74d. cash buyers, and No. 3 
was also at least 35s. 74d., at which figure business was 
recorded. Other quotations were the same as yesterday. 


Cleveland Blastfur en and the Eight-Hours Day.— 
The Cleveland blastfurnacemen have held their demon- 
stration, in order to attend which themen ceased work for 
24 hours at most of the furnaces. About 5000 attended the 
demonstration, and unanimously decided to use every 
legitimate means in their power to secure an eight-hours 
working day. Some of the ironmasters are still very much 
opposed to the eight-hours scheme, but others, it is under- 
stood, are less opposed to it than they were, and the 
general opinion here now appears to be that the diffi- 
culty will be overcome. At one time the agitation seemed 
likely to terminate in a strike, but nothing so disastrous 
is now anticipated. 











Manufactured Iron and Steel.—There is nothing new 
in the manufactured iron trade. Producers of all classes 
of material complain of scarcity of orders, and prices are 
very weak. The following are the market quotations: 
Common iron bars, 4/. 17s. 6d.; best bars, 5J. 7s. 6d.; 
iron ship plates, 4/. 12s. 6d.; and iron ship-angles, 
4l. 11s. 9d.—all less the usual 24 per cent. discount for 
cash. A rather better account is given of steel for ship- 
building purposes, and plates and angles are a trifle 
dearer than when we last reported, but there is still plenty 
of room for improvement. For steel ship-plates 5/. is 
asked, and for steel angles 4/. 15s.—both less the cus- 
tomary discount. The steel rail trade keeps very dull 
and unsatisfactory, and prices are even lower than those 
last mentioned. Orders might be placed at 37. 103. net at 
works for heavy sections. 


Further Finds of Coal in South-West Durham.—As a 
result of boring operations conducted by Messrs. Strakers 
and Love near to their Brancepeth and Oakenshaw 
collieries, 2 seam of coal between 2 ft. and 3 ft. in thick- 
ness has been laid bare at a depth of only about 16 ft., and 
the inclination of the surface is such that should the 
quality of the coal, when tested, be suitable for coke- 
making, it can be very readily conveyed to the Brance- 
= Colliery coke ovens. The same firm, at their 

randon Colliery, near Durham, are also about to sink 
down from the Busty to the Brockwell seam, and when 
this is completed, the output at this colliery will be con- 
siderably increased. 


The Fuel Trade.—Coal is firm, and exports are pretty 
considerable. Scotland continues to take a fair amount 
of coal from Durham and Northumberland. On New- 
castle Exchange best Northumbrian steam coal is quoted 
11s. f.0.b., second qualities 10s., and small steam 5s. The 
price of gas coal has rather an upward tendency. Manu- 
facturing coal quiet. Coke keeps steady; good blast- 
furnace qualities are still 12s. 6d. per ton delivered here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Samuel Fox and Co., Limited.—The 24th annual meet- 
ing of this company has been held this week. The chair- 
man said the profits, although not so largeas they would 
like to see them, were certainly an improvement on the 
previous year. The profit in the previous year was 25,000/., 
whilst in that just closed it was 27,600/. odd. Twelve 
months ago he expressed the hope (although he was not 
very sanguine) that they had ‘‘ touched bottom,” and that 
from that time they might look for an improvement. 
That hope had only been partially realised, but he 
trusted the better times they longed for were not 
very far distant. It was not necessary to take the 
shareholders over the figures of the account, They 
would observe that they owed comparatively little 
money to anybody—only 11,000/., and that they had 
neither money on mortgages, debentures, nor even loans, 
whilst they had a fair sum at their credit with their 
bankers’; a considerable amount owing in book debts, all 
of which he believed to be good ; and a large, though not 
unusual, amount of stock, which had been carefully taken 
and priced, and was worth what it stood at. Such 
figures, no doubt, came under the observation of persons 
with whom they had to deal, and enabled them to make 
their purchases on the most favourable terms. They 
would notice that the profits of the year were not quite 
sufficient to pay a 124 per cent. dividend, but as they had 
a surplus of 7600/. from the previous year, and as they 
were passing through what they hoped were exceptional 
times, the directors belived they were justified in recom- 
mending a dividend at that rate, especially as they should 
still have a sum of 50007. to carry forward. The report 
was carried unanimously. 


North Central Wagon Company, Limited.—On Monday 
the sixth par Sages dl meeting of the Central Wagon Com- 
pany, Limited, was held at Rotherham, Mr. Thomas 
Wragg presiding, in the unavoidable absence of Mr. G. 
W. Chambers, J.P., D.L. On the motion of the chair- 
man, seconded by Mr. Clark, a resolution was adopted 
declaring a dividend of 8 per cent. per annum, and a 
bonus of 1 per cent. on the paid-up capital of the com- 
pany. A sum of 1000/7. was added to the reserve fund, 
on the proposition of the chairman. 


The Heavy Trades.—A more cheerful tone is observable 
in connection with the heavy iron and steel industries, 
and those concerned believe that now annual stock- 
takings are almost completed and inquiries for the 
autumn trade are coming in, prices may advance. Local- 
made pig iron sells more freely, and stocks are only light, 
Forge pig fetches 38s. 6d. to 39s. per ton, and foundry 
No. 3 41s. 6d. to 42s. Most of those engaged on manufac- 
tured irons are finding their men full time, the largest 
orders being for bar, from 5/. 10s. per ton upwards, for 
India, South Africa, and Australia. The heavy steel 
trades show a little more activity, as fresh orders are 
coming in from the home companies and India for railway 
material. Best engine tyres are 12/. 10s. per ton upwards, 
carriage and wagon tyres 10/., and axles 6/. 10s. Bes- 
semer billets are 5/. 10s. per ton, and Siemens-Martin 61. 
Two of the armour-plate houses are very a on all-steel 
Harveyised plates. If the American Tariff Bill is passed, 
a quick improvement is expected in many branches of 
local trade. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The demand for steam coal has shown less 
activity, and prices have receded about 6d. per ton; the 
best descriptions have made 11s, 6d. to 11s. 9d. per ton, 
while secondary descriptions have brought 11s. to 11s. 3d, 
r ton. As regards house coal, No. 3 Rhondda lar 
as been making 10s, 6d. per ton. Coke has been aude. 


rately active ; foundry qualities have made 17s. to 17s. 6d. 
per ton, and furnace ditto 15s. to 16s. per ton. The iron 
ore trade has been dull, and stocks are stated to be in- 
creasing. The manufactured iron and steel trades have 
shown no improv t. Thed d for steel rails has 
been inactive ; heavy sections have made 3/, 15s. per ton, 
and light section ditto, 4/. 73. 6d. per ton. 


Great Western Railway.—The doubling of certain sec- 
tions of the line in Cornwall is proceeding, and extensive 
works are in hand at Reading for the re-arrangement of 
the goods station and sidings, as a preliminary to the 
construction of a new passenger station to be erected in 
lieu of the existing station. A new station at Chelten- 
ham is on the eve of completion. An extension of 
the Carmarthen and Cardigan line from Llandyssil to 
Newcastle Emlyn is approaching completion, and the 
works of the East Usk line and of the Leominster and 
Bromyard line, from Steens Bridge to Bromyard, are 
being proceeded with. The riverside branch at Cardiff 
has Ba opened for passenger traffic, and preparations 
are being made for the erection of a permanent station 
at the junction with that branch, and of new station build- 
ings on the down side of the main line station. The un- 
dertakings of the Oldbury and of the Tiverton and North 
Devon Companies became amalgamated with the Great 
Western as from July 1. In the first half of this year 10 
new locomotives were built, while 56 locomotives were 
reconstructed with new boilers at the cost of revenue. 
The aggregate distance run by trains in the first half of 
this year showed an increase of 814,805 miles, as com- 

with the corresponding period uf 1893. The ex- 
penditure made on capital account for rolling stock stood 
at the close of June, 1594, at 10,010,082/. ; this sum in- 
cluded 62,118/. expended in the hrst halt of this year. At 
the close of June, 1894, the company owned 1710 locomo- 
tives, 873 tenders, 5656 vehicles used in the cvaching 
department, and 46,304 vehicles used for the conveyance 
of merchancise and minerals. 


London and South-Western Railway.—The half-yearly 
meeting of the London and South-Western Railway 
Company was held on Thursday at Waterloo station. 
Mr. W. 8. Portal presided, and, in moving the adoption 
of the report, said that, generally apeaking, the company 
was progressing in every direction. Although the work- 
ing expenses were increasing, the directors were enabled 
to offer the proprietors the same dividend as last year, 
which was a very appreciable increase on the correspond- 
ing period of 1892. The new graving docks and quay 
walls at Southampton Docks were progressing favour- 
ably. The passenger traffic showed an increase of 14,886/., 
a the average number of passengers carried was now 
more than 1,000,000 per week. After a short diecussion 
the report was adopted. 


The Bute Docks.—The 16th half-yearly meeting of 
this company was held on Thursday. From the accounts 
submitted it appeared that the balance available for 
dividend amounted to 72,845/. 16s. 4d,, and that, after 
providing for interest on debenture stock and dividend 
on the 4 per cent. preference shares, there remained a 
balance of 32 845/. 16s. 4d. The directors’ report was 
adopted, and a dividend for the past half-year at the rate 
of 3 per cent. per annum on the ordinary shares was de- 
acne leaving a balance of 24707. 16s, 4d. to be carried 
forward. 


The ‘* Cesar.” —The plans have been received at Ports- 
mouth of the new line-of-battle ship Cesar, which is to 
be another Majestic. Little progress will be made 
during the present financial year, but next year the 
Portemouth constructive department will have three 
line-of-battle ships, each of 14,900 tons, in hand. 


Barry Railway.—The 20th half-yearly meeting of 
this company was held at the Exchange-buildings, Car- 
diff, on Friday, under the presidency ot Lord Windsor. 
The chairman, in moving the adoption of the report and 
statement of accounts for the half-year ending June 30, 
1894, said the shareholders would notice that the amount 
expended during the half-year on capital account was 
52,1401. 16s. 8d. This included 32,1951. 2s. 10d. spent 
upon the deep-sea lock. Satisfactory progress had been 
made with this work during the last few months, and the 
main part of the heavy work was now finished. <A con- 
tract for a new dock had been let to Messrs. Price and 
Mills, who had already begun the preliminary work. The 
report of the directors was adopted, and a dividend 
was declared upon the ordinary stock at the rate of 10 
per cent. per annum, 


South Wales Coal and Iron.—The aggregate shipments 
of coal from the four principal Welsh ports in the first 
seven months of this year were as follows: Caraiff, 
7,727,541. tons; Newport, 2,164,529 tons ; S waneea, 1,042,115 
tons; Llanelly, 119,152 tons ; or in all, 11,053,340 tons. 
The aggregate shipments of iron and steel were: Car- 
diff, 23,814 tons ; Newport, 12,915 tons; Swanrea, 714 
tons ; and Llanelly, 179 tons ; or in all, 37,622 tons. 


The Electric Light at Newport.—Street work in con- 
nection with the installation of the electiic light at 
Newport has been commenced by Messrs. Fowler and 
Co., of Leeds, a start being made by laying pipes along 
Dock-street. 








AMERICAN RattRoaD Manacement.—The railroads of 
the United States do not appear to be managed carefully. 
In the year ending June 30, 1893, no fewer than 2727 
workpeople were killed, or 175 more than in 1891-2, The 
number of workpeople injured in 1892-3 was no less than 
31,729, or 3464 more than in 1891-2. The number of pas- 
sengers killed in 1892-3 was 299, while the number injured 
was 3229. Thecorresponding number of passengers killed 





in 1891-2 was 376, while the number injured was 3227. 
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30 HORSE-POWER DE LAVAL STEAM TURBINE DRIVING TWO DYNAMOS. 
(For Description, see Page 228.) 
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THE ADMIRALTY AND ITS 
CONTRACTORS. 

A Frew months ago, under the title of ‘‘ Admi- 
ralty Practice,”’* we called attention to the unfair 
manner in which contractors for vessels and 
machinery were treated by the authorities at White- 
hall. The particular hardships to which we re- 
ferred on that occasion have been the cause of 
great and unnecessary loss on the part of those 
supplying ships and machinery for the Navy, and 
to such a pitch had this ill-treatment risen that a 
certain number of firms, in place of suffering in 
silence, after the manner of the meekest of all 
classes, had raised their voices in protest in the 
shape of letters of remonstrance addressed officially 
to the department. Little practical result appears 
to have followed the steps then taken, which will 
be a matter of small surprise to those who know 
the inner working of our public departments, and 
the absolute uneoncezm with which the most 
strongly-worded protests against the most palpable 
of wrongs are pigeon-holed, unless the fear of 
publicity be present. Of late there have been 
private meetings of justly irate contractors, and a 
short time ago a more formal gathering, a refer- 
ence to which found its way into the press. 

We are led to revert to this matter by reading an 
(apparently) somewhat meaningless question which 
was answered in an equally meaningless manner in 
the House of Commons on Tuesday last. Mr. 
Clough, the member for Portsmouth, was anxious 
to know 

‘* Whether the Admiralty were satisfied with the two 
first of the torpedo-boat destroyers recently ordered for 
the Navy; and whether they were taking care to utilise 
their experience of the details of the Havock and Hornet 
in the construction of other vessels of the same class ?” 


It is somewhat difficult for those not behind the 
scenes to account satisfactorily for the reason of 
this question ; which is, of course, of the class 
known as a ‘‘ friendly question.” The mention of 
the Havock and Hornet designs naturally calls to 
mind an unpleasant incident which occurred a short 
time ago. It will be remembered Messrs. Yarrow 
and Co., the designers and builders of these vessels, 
advertised in our columns, and those of other 
journals, offering a reward for information which 
would lead to the discovery of any one who had 
offered drawings of the machinery of the Havock 
for sale. We will, however, proceed to give the 
reply to the above question before commenting 
further. The Parliamentary Secretary of the Ad- 
miralty said : 

**The Admiralty are glad to recognise that Messrs. 
Yarrow have been the contractors who have first con- 
structed and completed with rapidity for the British 
Navy vessels of the high speed of the Havock and the 
Hornet. On behalf of the Admiralty I am happy to 
express our satisfaction at the manner in which the con- 





* See ENGINEERING, vol, lvii., page 263. 





tract has been carried out. We are also ready to acknow- 
ledge the value which we attach to the designs of Messrs. 
Yarrow for the machinery of these vesse Practical 
proof has been given of this favourable opinion by our 
use of certain parts of these desi as a guide to con- 
tractors of some of the other renpeae’ boat destroyers since 
ordered.” 

It is, as we have said, somewhat difficult to assign 
a true reason for the member for Portsmouth’s 
‘*friendly lead,” and the remarkable answer to 
which it gave rise. We have it here acknow- 
ledged that the Admiralty have supplied ‘‘parts” of 
Messrs. Yarrow’s designs to other contractors, but 
the matter has long ceased to be a secret. In fact, 
some of the contractors, to whom drawings of the 
Havock’s machinery were sent, and who at least 
may not be considered biassed against the pro- 
cedure, have been very plain-spoken in condemna- 
tion of the shabby action of the Admiralty autho- 
rities. The action, however, is far more thanshabby. 
The Admiralty obtain drawings of machinery from 
contractors. It is a part of the contract, the plea 
being that these drawings are required for the pur- 
pose of insuring that the terms of the agreement 
are fulfilled. The Government authorities have 
clearly no right to supply these drawings to other 
persons, more especially to rival contractors, and in 
the old days, when there was still a sense of honour- 
able dealing at Whitehall, such a course was never 
thought of. If the friendly question and Sir U. Kay- 
Shuttleworth’s reply in the House have been framed 
in order to give the Admiralty an opportunity of 
saying they have warned contractors that their 
designs will be supplied to their rivals, it is a very 
artful manceuvre. It has been authoritatively 
settled that an architect has a property in his plans, 
and though he may be paid for designing a 
building, his client has no right to use the plans 
excepting for the structure in connection with 
which the architect has been paid his fees. That 
which holds good in regard to an architect’s work 
should apply with still greater force in the case of 
an engineer’s drawings ; more particularly in deal- 
ing with machinery of a special class, such as that 
of torpedo-boats. The two Thames firms of 
Thornycroft and of Yarrow have practically 
created the modern torpedo- boat. Mr. Thorny- 
croft led the way with his small fast steam launches, 
but Mr. Yarrow was not long in following, ard 
for the past 20 years the two firms have 
worked side by side in honourable but keen 
rivalry. Sometimes one has gained an advantage, 
sometimes the other. It would be invidious and 
unnecessary to draw comparisons, and we only refer 
to the subject in order to point out how immensely 
the twin sciences of naval architecture and marine 
engineering have benefited by the high technical 
ability with which many scientific problems have 
been attacked and conquered by both firms respec- 
tively. The late Mr. William Denny was never 
tired of saying how much he, in common with all 
other shipbuilders, owed to the designers of tor- 
pedo boats ; and he once publicly stated that the 
torpedo-boat supplied model experiments on a prac- 
tical scale which gave the naval architect and marine 
engineer the most fruitful source of instruction. 

The wonderfully successful results attained by 
the builders of these craft have only been reached 
by means of great money expenditure. A torpedo- 
boat is like a racehorse : to win, the utmost speed 
must be got out of it. In this respect there is no 
margin. Moreover, it is a necessity of the case that 
the torpedo-boat builder must be always advancing 
—must always be making improvements to hold his 
position in the race. There is no stereotyped pro- 
cedure in this industry. Resting means failure. 
Both Messrs. Yarrow and Messrs. Thornycroft 
have been liberal—even lavish in their gene- 
rosity—in placing the results of their labours 
at the service of the engineering world, both by 
papers read before various scientific societies, 
and through the medium of our columns, as well 
as those of our contemporaries. Both firms have 
spent many thourands of pounds—very many 
thousands. of pounds—in experimental work, the 
results of which have been thus freely given to the 
world ; but, however much they may let their un- 
selfish interest in their work subdue commercial 
prudence, there must be a limit to this procedure ; 
for, supposing the torpedo-boat builder willing to 
work without money profit for himself, he has a 
large and expensive establishment to keep up, and 
unless there is some margin, not necessarily of 
profit, but for the payment of salaries and wages, 
the end will soon come and the work must cease. 

Such an end must be within measurable distance 
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if the Admiralty are going to act on the threat con- 
tained in the Parliamentary Secretary’s statement, 
and exercise their power—right they have none— 
to distribute the drawings of one firm to that firm’s 
rivals and competitors. The designs of the Havock’s 
machinery must have represented the expenditure 
of a large sum of money—as we have said, a very 
large sum—and if Messrs. Yarrow’s competitors in 
the north are to be supplied gratis with the results 
of this expenditure, it is certain that such firms will 
be able to far underbid the Thames establish- 
ments. It is evident that such a course must put 
an end to all progress. The modern torpedo-boat 
originated in this country, and had our builders 
been properly treated, the British Navy would have 
possessed a torpedo flotilla unapproached for effi- 
ciency by any other nation. In place of this, 
torpedo-boat builders have in late times been 
hampered and harassed in every way. 

Doubtless the excuse put forward by the Ad- 
miralty authorities for their questionable practice 
would be that of expediency. It is undesirable, it 
may be said, that the construction of torpedo 
vessels should be in the hands of a few firms, and 
those who have hitherto supplied these vessels have 
so manifest a superiority in design that other estab- 
lishments are out of the competition unless assisted. 
Without question it is for the public benefit that 
the engineering resources of the country should be 
developed to the fullest extent, so as to be available 
in case of war ; but it is certainly not to the advan- 
tage of the nation that its contractors should be 
treated unfairly. The French naval authorities 
have also desired to extend the field of supply 
for torpedo craft, and in France there is one 
builder whose name stands pre-eminent in this 
field. We refer, of course, to M. Normand, 
of Havre. In place, however, of taking M. Nor- 
mand’s drawings and sending them out, behind his 
back, to other contractors, they consulted with that 
gentleman, and, having agreed what would be a fair 
price to pay him for his work, requested him to 
supply the drawings, paying him the sum arranged. 
This, as is well known, is the ordinary practice with 
the French Administration, No plea of public 
benefit can legitimately be advanced on the part of 
a Government department for acting dishonestly 
towards an individual. The Navy is dependent 
on the engineering trade and the engineering pro- 
fession of the country for its efficiency. Some time 
ago, in dealing with the case of building marine en- 
gines in Dockyards, we pointed out that that course 
was one of questionable policy, as tending to make 
private engineers chary of submitting designs, and 
in this way the department would be cut off 
from its most valuable source of information. But 
if contractors hesitate to send in designs (and such 
designs, we need hardly say, directly represent a 
large money value) for fear that they will be used 
by the Admiralty for Dockyard-built engines, how 
much less will they be inclined to part with the 
results of their labour and expenditure when the 
information will be freely distributed to their 
rivals, who will thus be enabled to execute not 
only Government contracts, but also the more pro- 
fitable orders of foreign countries ? 

It does not require much prescience to imagine 
the state of an Admiralty engineering department 
cut off from the rest of the engineering world. 
We have examples of this nature in other public 
bodies. It would be one of the most fatal things 
that could happen to the Navy; but that way are 
things fast drifting. We repeat now what we 
stated in our article of February 23 of this year, 
that ‘‘ for some time past there has been a grow- 
ing discontent on the part of contractors at the 
treatment to which they are subjected by the 
Admiralty.” The recent meeting at the West- 
minster Palace Hotel is but one of many proofs 
that we did not speak without occasion. Our 
Admiralty authorities are frankly cynical in dis- 
cussing this matter. They say it matters little to 
them whether the contractors are satisfied or 
not ; the bait of being on the Admiralty list will 
always be sufficient to get orders executed, however 
harsh the terms may be. Perhaps the Admiralty is 
a little too sanguine in this estimate. Contractors 
of the highest standing naturally hold the privilege 
of putting on their letter-paper ‘‘ Contractor to the 
Admiralty ” at a less value than those whose repu- 
tation is not so secure ; and as the screw is put on 
more and more, so will the best firms drop off, and 
others of inferior stamp take their place. Once 
this fashion sets in, it is not difficult to see the re- 
sult ; and, indeed, even now the privilege of being on 





wy eres list is by no means so highly prized as 
of old, 

There is not a Government in the world that 
treats its Navy contractors so badly as that of this 
country. The political method of government 
which we follow is chiefly responsible for this, but 
the want of knowledge of affairs on the part of 
naval officers on the Board, and the predominance 
of the Government clerk, are important factors. 
Doubtless the distribution of the Havock’s designs 
was considered a very smart thing by those now in 
power, as they were able to get a number of efficient 
destroyers laid down largely at Messrs. Yarrow’s 
expense, and thus eased the Estimates; whilst, if the 
Poplar firm refuses to tender at a future time, then 
the other side may have to meet the case. At the 
Southampton meeting of the Institution of Naval 
Architects, held last month, Mr. Thornycroft 
pointed out the advantage that French builders 
of torpedo-boats had over those in England, 
inasmuch as their Government took care to keep 
them supplied with work. In this country the 
authorities are absolutely indifferent to the 
convenience of contractors. Of course it is not 
the business of the Admiralty simply to make 
things pleasant and profitable for those who manu- 
facture for them, but it is certain that some one has 
to pay for the losses caused by intermittent work, 
vexatious inspection, and other unnecessary sources 
of expense. If the contractor finds he cannot get his 
recompense, he will cease to contract, in spite of 
the somewhat overblown bait of ‘‘ Contractor to 
the Admiralty ” on his letter-paper. 





THE PRESENT POSITION OF PATENT 
AGENTS. 

For some years past we have lent our aid and 
sympathy to those patent agents who have been en- 
deavouring to raise the status of the profession. 
It was natural that highly skilled and educated men 
should be desirous of clearing their calling from 
the odium it sustained by the incompetence and un- 
scrupulousness of a small minority, who assumed 
the name without any qualification for discharg- 
ing the duties of a patent agent. In seeking 
to purge their ranks from undesirable associates, 
they, at the same time, had the prospect of 
aiding a very deserving section of the com- 
munity—the poor inventors—by preventing advan- 
tage being taken of their poverty and of their 
ignorance of the ways of the world. It was this 
latter advantage that gave the patent agents a 
claim on the assistance of Parliament, and enabled 
them in 1888 to obtain an Act by which it was 
decreed that no person should be enabled to de- 
scribe himself asa patent agent, unless registered in 
pursuance of the Act, and that if he did so he should 
be liable to a penalty not exceeding 20/. This was a 
decided step in advance, and secured the approval of 
the public, and of most of the profession. The 
business of administering the Act was placed in the 
hands of the Board of Trade, who delegated the 
keeping of the register, and the holding of exami- 
nations for admission of new candidates to the 
profession, to an association of patent agents, 
called ‘‘ The Institute of Patent Agents.” 

So far, allseemed well. Patent agency became a 
rn. goer profession, to which future aspirants 
could only gain admission by demonstrating their 
fitness for its duties and responsibilities. Those 
already in practice were admitted to the register 
on the very easy terms of showing that they 
had acted as agents in two cases, and, conse- 
quently, no injustice was done. The seeds of a 
great reform had been sown, and there was the 
prospect of a vigorous growthin duetime. Dangers, 
however, appeared, and grew more intense with 
each attempt to remove them. A prosecution was 
raised against a person who acted as a patent agent 
without describing himself as such, and it was 
found that he had not brought himself within the 
terms of the Act. On another occasion resistance 
was offered to the annual charge of three guineas 
for registration, and for a time it appeared as if it 
would be successful. It was quite evident that a 
section of the profession resented the attempts of 
the leaders, and were anxious to render them futile. 

In 1891 the Institute of Patent Agents was dis- 
solved, and the ‘‘Chartered Institute of Patent 
Agents” was incorporated by Royal Charter, taking 
over the powers and duties of the previous body. 
There are about 70 members on its roll, out of the 
245 registered patent agents, and it includes most 
of the leading members of the profession. Seeing 





that the state of affairs was drifting in the wrong 
direction, the Chartered Institute prepared a Bill 
for the present session of Parliament to repair the 
defects of the previous one. At the same time 
another body, called the Society of Patent Agents, 
also prepared a Bill to alter the conditions under 
which the register was kept. Both Bills were re- 
ferred to a Select Committee, which has recently 
reported in a way that has left the Chartered 
Institute no alternative but to withdraw its Bill. 
We do not see how they could have done otherwise, 
for the Committee propose to upset the existing 
state of things, and to make the registration of 
patent agents merely optional. Of course there is 
a natural repugnance to creating close professions, 
but experience shows that the disadvantages of the 
course are often less than the advantages. Within 
the past few years the chemists and the dentists 
have been subjected to examination for entrance 
with the best results, and any one who knows the 
inner history of patent agency must feel that it is 
a most injudicious and uncalled-for proceeding to 
upset the Act of 1888. We give the wording of 
the recommendation, as it is somewhat contra- 
dictory : 

‘* The Committee concur in the opinion expressed by the 
Committee of 1865 and 1866, and consider that while it is 
desirable that there should be a roll of duly qualified 
agents practising at the Patent Office, there should be no 
regulation which should prevent solicitors or other pro- 
fessional men from transacting business at the Patent 
Office, or compel the inventor to employ any particular 
class of agent, or any agent at all. The Committee think 
that it would be most undesirable to put the exclusive 
right of communicating with the Patent Office in the 
hands of any body of men, or to create a monopoly in 
respect thereof. 

* At the same time the Committee are of opinion that 
it would be of public advantage to _ to persons prac- 
tising as patent agents an improv rofessional stand- 
ing and organisation, and to establish disciplinary control 
with reference to them. The Committee also think that 
it would be desirable to a certain extent to associate with 
patent agents persons who, as trade-mark agents, transact 
business at the Patent Office, and have patent agency work 
frequently entrusted to them; and the Committee hope 
that the Bill reported by them as amended will give all 
reasonable facilities for such persons to become registered 
patent agents.” 

We fail to see how a voluntary register can exer- 
cise disciplinary control. The people who most 
need control will not be on the register. ‘‘ In vain 
is the net spread in the sight of any bird.” They 
will still continue to exercise their craft on the 
poor inventor, who will have no means of learning 
if they are on the register or not, even if he 
should have heard of its existence. Further, what 
is meant by associating trade-mark agents with 
patent agents? There is no connection whatever 
between their duties, except that they deal with 
the same Government office. Surely the Committee 
cannot imagine that a trade-mark agent is necessarily 
capable of drawing patent claims, or of advising 
on legal or scientific questions. The old condition of 
affairs, when there was no appearance of control, was 
much preferable to the delusive arrangement now 
proposed. No legal enactment is necessary for the 
establishment of a voluntary register. The various 
engineering bodies place persons on their rolls or 
reject them, without the authority of an Act of 
Parliament. The Chartered Accountants exercise 
discipline over their members without legal autho- 
rity, and are quite content to do so. 

We are afraid that the present condition of affairs 
has come about partly by want of tact and discre- 
tion on the part of the Chartered Institute. The 
mere change of an open profession into a closed 
one was such an enormous advance that when it 
was made great patience and forbearance were 
needed fora time. Zeal was quite out of place. 
A ring fence had been erected around the mem- 
bers, good and bad alike. Time could be relied 
upon to eliminate the undesirable ones, while the 
skill and probity of the newcomers was guaranteed 
by examination andinquiry. Butan inner ring was 
formed for the select, constituting a second line of 
demarcation, and to this the Board of Trade allo- 
cated some of its functions. Only 70 out of 245 
registered agents were in the Chartered Institute, 
and many of those outside took up a position of 
antagonism. They could not attune themselves all 
at once to the strictly professional methods recom- 
mended by the Institute. Some of them had 
founded their businesses on advertising, cn low 
fees, and even on touting for work, we regret to say, 
and to adopt better methods ell at once meant loss, 
if not ruin. Further, they resented as excessive 
the annual registration fee of three guineas, 
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although it had been authorised by the Board of 
Trade. Some of them were actually not practising, 
but desired to keep up their right to do so at some 
future tims—to such three guineas was a serious 
tax. 

The Committee recommend that ifsome further 
Bill is not passed soon, the Board of Trade shall 
withdraw the control of the register from the 
Chartered Institute, and shall make other arrange- 
ments for carrying out the Act of 1888. We should 
be very sorry to see any such action taken, for we 
know that the Council of the Institute has raised 
this storm by its eagerness in the cause of reform. 
Unfortunately in its zeal it has outstripped the 
public opinion of the profession. It must be 
remembered that when a man has adopted and 
practised an open calling, he has a right to follow 
it, as long as he keeps within the bounds of the 
law, according to his own methods, and that obser- 
vances of etiquette cannot be forced upon him. 
It may be that his methods are in exceedingly 
bad taste, and that they are unpleasant to his 
associates, but he is within his right in keeping to 
them. If the other members of the profession 
strive to reach a higher ideal of conduct, well and 
good, but he has a perfect right to follow his own 
methods, always provided they are not fraudulent, 
without interference and without reproach. In the 
medical profession the West-end physician will meet 
in consultation the young doctor from the slums who 
writes up ‘‘ Advice and medicine, 6d.” on his 
surgery window. Probably he will address to him 
a few words of kindly remonstrance in private, but 
in public he will give him his support. This is a 
line of conduct the Chartered Institute might well 
have imitated. As the appointed keepers of the 
register it would have been a graceful thing in 
hem to have supported the profession as a 
whole by raising and dignifying it in the eyes 
of the public. Had their doors been opened wider, 
they might have excercised a greater influence for 
good in the long run. Association between the 
leaders of the profession and the less successful 
members would gradually have raised the tone of 
the latter, and led them to adopt more dignified 
methods. Exclusion only hardened them in 
their courses, and raised feelings of enmity 
against the Institute. It is an easy matter for 
successful and wealthy practitioners to abstain from 
advertising and to charge remunerative fees, but it 
is quite a different matter to the poorman. He has 
good claims to be treated with dhenmends and sym- 
pathy until such times as affairs mend with him. 
The raising of a profession must be a gradual pro- 
cess, and cannot be unduly hurried. It cannot be 
done by zeal alone ; it needs patience and tact. The 
Chartered Institute has plenty of the former, and 
it has set in action a most valuable movement. 
It will now need to cultivate the latter in order to 
keep the movement from running astray. 





THE IRON AND STEEU INSTITUTE 

AND THE BELGIAN TRON TRADE. 

THE principal interest of the meeting which the 
Iron and Steel Institute is to hold next week at 
Brussels, will probably consist in the fact that 
Belgium has become the principal competitor of our 
own country in reference to certain descriptions of 
iron and steel, and especially in reference to iron 
and steel for building purposes. Since the last 
meeting of the Institute was held in Belgium, the 
iron industry of that country has made very re- 
markable progress. At that time, the production 
of pig iron was almost as large as it is to-day, but 
the quantity of manufactured iron produced was 
not half as much; and the output of Bessemer steel, 
which is now over 300,000 tons a year, and is likely, 
before long, to more than double that quantity, was 
not more than 21,200 tons—it had, in point of fact, 
only recently been commenced. The latter remark 
applies with even greater force to the manufacture 
of open-hearth steel, which was not undertaken ona 
commercial scale until a later date, although it now 
constitutes a very considerable and increasing indus- 
try. The works for the manufacture of finished or 
wrought iron in Belgium are very numerous. Many 
of them, however, are of very limited extent. The 
work of producing about 800,000 tons of this de- 
scription of iron annually is distributed among 
more than 70 different firms, whereas less than a 
dozen firms of little more than the average size in 
England and the United States would not find the 
same output much of a tax on their resources. 
Belgium keeps alive the old finished iron industry 





more tenaciously and more successfully than any 
other country. In England and the United States 
the finished iron trade has been a rapidly decaying 
one, for many years. England has reduced its out- 
put of such iron by nearly 50 per cent. during the 
last few years; and in the United States the in- 
dustry is not more than one-third of what it 
formerly was. It has become more economicalindear 
labour countries to produce steel for all ordinary 
requirements, and steel rails and plates, not to 
speak of a hundred other forms and uses, can now be 
produced in either Bessemer or open-hearth steel 
at a less price than in finished iron. But in Bel- 
gium, owing to the extremely cheap labour at com- 
mand, this is not equally the case. The well-kept 
and detailed official statistics collected for the Bel- 
gian Government show that the average hours of 
work are longer there than here, while the average 
rate of wages is not more than one-half of what it 
is here. Hence the Belgian manufacturers are able 
to produce at a profit, in circumstances where 
English firms could not make ends meet, and hence 
also they are able to export from 250,000 to 300,000 
tons of finished iron a year, largely to British 
markets, and in competition with British firms, 
where English manufacturers would be certain to 
starve. We propose in this article to give certain 
data that will assist the reader to understand better 
the economic conditions under which the Belgian 
iron industry is carried on, in view of the interest 
that this matter is certain to excite during the 
Institute meeting. 

The Manufacture of Pig Ivon.—The pig-iron 
industry has not made the same progress in Bel- 
gium that other branches of the trade have done. 
During the last 20 years the output of pig iron has 
increased by about 200,000 tons, while the output 
of both finished iron and steel has increased by 
very much more than double this quantity. The 
explanation of this fact is not far to seek. The 
indigenous ores of Belgium have become either 
largely exhausted or expensive to work, and as 
they were never of good quality, the smelters of 
pig iron have been compelled of late years to go 
farther afield for their supplies of ore—mainly to 
the adjoining Grand Duchy of Luxembourg or to 
Alsace-Lorraine and the Moselle district. This 
means, of course, that a relatively large amount has 
to be paid for transport. Imports of iron ore are 
received to a certain extent from Spain and other 
countries supplying hematite ores, but as the total 
make of Bessemer pig iron does not exceed 160,000 
tons a year, this is not a very important branch 
of the trade. The tendency has been of late 
years to produce increased quantities of basic pig 
iron, which is easily obtained from the phosphoric 
minette ores close at hand. Belgium, however, is 
by no means endowed with specially favourable 
resources for the production of cheap pig. The 
average cost of production over recent years is not 
under 40s., and the lowest computed value of the 
whole annual output was 44 francs in 1886, or over 
35s. per ton—a price that does not compare favour- 
ably with the contemporary rates in Cleveland and 
in some parts of Germany. Coke is, of course, 
made almost on the spot, but it is of inferior 
quality compared with Durham or Connellsville 
varieties, and is relatively dear, the cheapest price 
quoted of late years having been 10s. per ton in 
1887, while in 1889 the average value at the place 
of production rose to 13s. per ton, or quite as much 
as the average value of the higher quality coke 
produced in Great Britain. There are still, or 
were at avery recent date, 18 works in Belgium 
producing pig iron, and equipped with 34 
blast-furnaces in all, but nearly one-half of the 
works, and more than one-half of the blast-furnaces, 
have been largely idle over late years. The total 
number of workmen employed at the blast-furnaces 
of Belgium was 3151 on an average of a recent 
year, and as their average earnings were 2.77 francs, 
it follows that that the average wages paid per ton 
of pig iron amounted to about 3s., the total quan- 
tity of pig produced having been about 830,000 
tons. This average is not economically better than 
that found in either England or the United States ; 
indeed, in not a few cases, where the conditions 
are specially modern and favourable, the average 
cost of labour does not rise to more than 2s. 6d. 
per ton of pig produced. Belgium is compelled to 
import considerable quantities of pig, mainly from 
the United Kingdom, but the import would pro- 
bably be considerably larger but for the duty 





which is levied on all pig taken into the kingdom. 
Manufactured Iron.—It is among the things 





generally known in the iron industry that Belgium 
has of late years made remarkable headway in the 
production and export of manufactured or malle- 
able iron. The output has varied from year to 
year, but attained a maximum of about 600,000 
tons in 1889. The principal item of manufacture 
is classified as large merchant iron, the next most 
important is described as section iron, and the 
third place in point of extent is taken with plates. 
The average value per ton of the large merchant 
iron, which includes beams, girders, and pillars, is 
given at about 4/. 10s. to 5/. per ton at works ; 
while of section iron the average is given as 5/. 10s. 
at works. The total number of workmen employed 
at the finished iron works of Belgium in a recent 
year was Officially returned at 17,416, and their 
average daily earnings was given at 3.31 francs. 
By dividing the total quantity of finished iron pro- 
duced into the total amount of wages paid, we find 
that the average labour cost of production per ton 
of finished iron produced was 30s., which super- 
imposed upon a pig iron cost of about 39s. for the 
same year, brings up the cost of manufacture of 
finished iron, less fuel, standing charges, deprecia- 
tion, and loss in conversion, &c., to 3/. 9s. per ton. 
It is probable that the other items unascertained 
will bring up the total cost of production to at 
least 41. 5s., which is, perhaps, the irreducible 
minimum at which the special products of the 
Belgian mills and forges can be produced. This is 
the whole secret of the Belgian success in the 
manufacture of girder and beamiron. They have 
nothing special in the way of appliances or methods. 
Indeed, in reference to appliances they are behind 
some other countries, and notably behind the 
United States, where there are much larger and 
more economical mills. 

Of the total product of the Belgian mills and forges, 
considerably more than one-half is exported. Ina 
recent year of maximum production, out of a total 
of 577,000 tons produced, over 332,000 tons were 
exported. England is the principal customer of 
Belgium, taking about 100,000 tons per annum 
of girders, beams, pillars, and other special de- 
scriptions, and these, owing first to the relatively 
low cost of production at the works, and next to 
the cheap rates of freight at the command of the 
Belgian iron trade, so that iron can be landed on 
English soil at very low cost. Several English firms, 
and notably the firm of Messrs. Dorman, Long, and 
Co., of Middlesbrough, have recently made special 
provision for going into this trade in a more 
thorough manner; but other firms, such as the 
Butterley Company, in Derbyshire, who have culti- 
vated the girder trade for years, have found it all 
but impossible to compete with the products of 
Belgium. This is the more remarkable that a 
number of the English finished iron works have 
blast furnaces on the spot, whereas in Belgium 
Cockerill’s Company, at Seraing, is the only estab- 
lishment of any note that is in this category. 

Bessemer Steel.—When the Iron and Steel Insti- 
tute held its last meetingin Belgium, in 1873, the only 
works in that country that had already adopted 
the Bessemer process of steel manufacture, was the 
establishment of Cockerill and Co., of Seraing, 
which had erected four converters, and were about 
to increase this number to 10. The party which 
visited the Seraing works on that occasion saw six 
Bessemer converters in course of construction, and 
were duly impressed with asense of the importance 
which Belgium was likely to attain in the then near 
future as a steel-producing country. Within two 
years from that time the production had doubled, 
and within four years it had more than quadrupled. 
But the Bessemer steel industry had a fitful and 
uncertain career, the production of ingots falling in 
1879 to 85,000 tons, and rising again two years 
later to 178,000 tons. The introduction of the 
basic process, about 1880, aided the prospects of the 
trade, and led to the starting of several new works. 
By the year 1890 there were nine different 
works in operation, with a capacity estimated 
at over 350,000 tons of Bessemer ingots per 
annum. Since then, this capacity has been 
largely exceeded, and it is estimated that when 
the means of production now being provided 
have been completed, the plant available will be 
equal to the production of close on a million tons 
of steel a year. The extension of the means of 
production of both Bessemer and open-hearth steel 
is taken in some quarters to mean a recognition on 
the part of the Belgian iron industry that in future 
they will have increasing difficulty in holding their 
position as an iron- manufacturing country, and 





ee 


pratense 


— 








— 


Set eek eae 


236 


ENGINEERING. 


[Auc. 17, 1894. 











that they will not have to wait long before they 
find finished iron displaced entirely by steel for all 
constructive purposes. Nor is this surprising when 
the two procesess are compared in the matter of 
cost. The average value of Bessemer iron at the 
furnace was given in a recent official report at 
65 fr. or about 54s. per ton, as against 48 fr. for 
forge iron inthe same year. There was thus a dif- 
ference of about 14s. per ton against Bessemer pig, 
but, on the other hand, the total amount paid as 
wages at the steel works only averaged 14s. per ton 
of finished steel, bringing up the cost of the latter 
to 2s. per ton less than the cost of manufactured iron 
ina finished condition. It is expected,moreover, that 
the difference in the price of Bessemer pig, as com- 
pared with ordinary forge pig, will be reduced in 
course of time to something more like the English 
level, where the amount that separates the one from 
the other does not usually exceed 5s. or 6s. per ton. 
Hitherto the bulk of the Bessemer steel produced 
in Belgium has taken the form of rails, of which 
from 140,000 to 160,000 tons a year are annually 
produced, but there is an increasing use of steel for 
the production of merchantable descriptions, and 
some of the newer works are undertaking the 
rolling of steel beams, girders, and pillars, under 
such economic conditions as will give the finished 
iron works a hard fight for bare life. 





NOTES. 
Gas v. ELEctRICITY. 

Iv is only natural that the owners of gas works—— 
corporations, as well as private companies—should 
look with alarm at the increasing favour of the elec- 
tric light, and that they should endeavour in various 
ways to bring about a larger consumption of gas. 
The Berlin Corporation has collected a considerable 
amount of. statistics, intended to throw light upon 
this subject, and, as far as Berlin is concerned, the 
decrease in use of gas is due to the following causes : 
the growth of electric lighting, more general use of 
petroleum, increased adoption of gas-saving appli- 
ances of various kinds, the ‘‘ Sunday Rest Act,” and 
the depression in trade and industry. That the 
electric light, however, remains the most serious 
opponent to gas, cannot very well be doubted. The 
Berlin Corporation has collected particulars about 
the consumption of gas in 28 German towns, Stock- 
holm, and Copenhagen. Of these 30 towns Berlin 
is No. 4 as regards the general consumption of gas 
(only Carlsruhe, Cologne, and Charlottenburg show- 
ing higher figures), Berlinconsuming 83 cubic metres 
(2931 cubic feet) per individual. With regard to 
private gas consumption, Berlin heads the list with 
69 cubic metres (2436 cubic feet) per individual. 
As for the consumption of gas for heating, cooking, 
and industrial purposes, Berlin is lower on the list, 
the figures being 6.4 cubic metres (226 cubic feet) 
per individual, against about 11 for Bochum and 
Diisseldorff, 14 for Carlsruhe, and 26 for Copen- 
hagen. As to the price of the gas, Berlin is No. 6 
(16 pfennig, or 4s. 6d. per 1000), the prices for the 
other towns fluctuating between 6s. and 33. 8d., in 
addition to which the largest consumers in some 
towns have a further reduction. As regards the 
price of coal, Berlin holds somewhat of a central 
position. Munich boasts the highest coal prices of 
the towns in question. However instructive these 
particulars may be, there can be no doubt that the 
electric light is as yet in its infancy, and that it 
will encroach more and more upon gas as a yielder 
of light. 


THe Rattway Coat Bit. 

All the 14 principal railway companies of England 
and Wales have now issued their half-yearly re- 
ports, and we are enabled to form some conclusion 
as to the effect of the price of coal upon the work- 
ing of their systems. The cost of the coal and 
coke consumed in the locomotive departments of 
each of the 14 companies in the first half of this 
year compared as follows with the corresponding 
cost in the corresponding period of 1893: Great 
Eastern, 100,919/. against 100,723/. ; Great Nor- 
thern, 113,128/. against 103,998/.; Great Western, 
156,476l. against 169,488/.; Lancashire and York- 
shire, 107,780/. against 93,612/.; London, Brighton, 
and South Coast, 65,031/. against 62,713/.; London, 
Chatham, and Dover, 31,9511. against 34,638/.; 
London and North-Western, 194,254/. against 
220,1751.; London and South-Western, 81,528/. 
against 74,9281. ; Manchester, Sheffield, and Lincoln- 
shire, 78,4591. against 75,043/.; Midland, 200,2701. 
against 192,950/.; North-Eastern, 156,154. against 
129,4891.; North Staffordshire, 11,497/. against 





11,4511. ; South-Eastern, 48,7711. against 51,8211. ; 
and Taff Vale, 20,200/. against 14,2787. The 
aggregate distances run by trains upon each sys- 
tem in the first half of this year were as follows, 
as compared with the corresponding aggregate dis- 
tances run in the corresponding period of 1893: 
Great Eastern, 9,267,708 miles, against 8,988,184 
miles ; Great Northern, 9,827,736 miles, against 
9,467,876 miles ; Great Western, 18,653,377 miles, 
against 17,758,572 miles; Lancashire and York- 
shire, 7,923,355 miles, against 7,719,574 miles; 
London, Brighton, and South Coast, 4,604,150 
miles, against 4,496,140 miles ; London, Chatham, 
and Dover, 2,221,798 miles, against 2,243,295 
miles; London and North-Western, 20,161,930 
miles, against 20,016,873 miles; London and 
South-Western, 6,950,266 miles, against 6,628,894 
miles; Manchester, Sheftield, and Lincolnshire, 
6,590,247 miles, against 6,572,525 miles ; Midland, 
19,882,564 miles, against 19,037,030 miles ; North- 
Eastern, 13,574,601 miles, against 12,954,679 
miles; North Staffordshire, 1,264,773 miles, 
against 1,221,283 miles; South-Eastern, 3,819,679 
miles, against 3,377,186 miles; and Taff Vale, 
1,732,669 miles, against 1,644,017 miles. It will 
be seen that the aggregate cost of the coal and coke 
consumed by the locomotives of the 14 companies 
in the first half of this year amounted to1,366,418/., 
as compared with 1,335,207/. in the corresponding 
period of 1893, while the aggregate distance run 
by trains was 126,474,853 miles in the first half of 
this year, as compared with 122,126,128 miles in 
the corresponding period of 1893. The cost of the 
coal consumed in the first half of this year showed, 
accordingly, an increase of 2.32 per cent., as com- 
pared with the corresponding cost in the corre- 
sponding period of 1893; while the aggregate 
distance run by trains showed an increase of 3.51 
per cent., as compared with the corresponding 
aggregate distance run in the corresponding period 
of 1893. 


STANDARD GAUGE Wacons on Narrow-GavuGe 
LINEs. 


The common impression, we believe, is that the 
German Government takes a greater paternal inte- 
rest in the lives and limbs of its subjects than our 
own does. Whether this view be correct or not in 
most matters, at any rate Germany is not blessed 
with an intelligent Board of Trade, unable to see 
any difference in the conditions necessary for 
safety on a line which is designed for a traffic of 
about four trains a day, running at 15 or 20 miles 
an hour, and a main line on which trains run at 
high speeds and frequent intervals. Thus, whilst 
in this country feeder lines hardly exist, such lines 
form an important factor in the German railway 
system. In Saxony a number of these lines have 
been laid on a .75-metre (2 ft. 53 in.) gauge, and in 
Wurtemberg others have been laid toa metre gauge. 
Ordinary standard-gauge freight wagons, however, 
can be, and are daily , conveyed over these lines, the 
arrangement being as follows: The standard German 
freight wagon is 24 ft. 4 in. long by 9 ft. to 10 ft. 
broad, and is mounted on two axles spaced 14 ft. 9 in. 
apart. When it is required to run one of these wagons 
on a narrow-gauge line, it is run over a trough 
like an engine pit between the rails. At the bottom 
of this trough narrow-gauge rails are laid. A couple 
of narrow-gauge trucks are run along this track, 
underneath the wagon, one being slipped under 
each axle of the latter. Each of these trucks has a 
couple of forked plates of steel attached to a pivot 
on the truck by hinges, so that they can be folded 
down out of the way, thus letting the truck pass 
freely under the wagon. When, however, these 
trucks are in place, these forks are turned up into 
the vertical position, and embrace the car axle. 
Projecting beyond the edges of the truck, and 
centred on the same pivot as the forks already men- 
tioned, isa beam, the ends of which come below 
and just clear the flanges of the standard-gauge 
wheels. If now the car is moved forward it will, 
the forks embracing the axle as already explained, 
carry with it the narrow-gauge trucks, and on 
coming to a slight depression on the standard-gauge 
line, the flanges of the standard-gauge wheels will 
drop on to the ends of the truck beam already men- 
tioned, so that the weight of the car is thus trans- 
ferred to the narrow-gauge trucks. This done, the 
wheels are locked to the beam by screw clamps, 
and a cap is passed over the tops of the forks 
above the car axle, making this also secure. 
In this way it will be seen that the standard-gauge 
car is converted into a narrow-gauge bogie car. In 








Wurtemberg this method is used on the metre- 
gauge line between Nagold and Altensteig, about 
10 miles in length, which has been built alongside 
a road passing down the valley. Curves as sharp 
as 170 ft. radius and grades of 3 per cent. are 
frequent, whilst in one place a curve of 170 ft. 
radius and a grade of 4 per cent. occur together. 
The line belongs to the Government, and is under 
the same management as the standard-gauge lines. 
In a French Government report, from which most 
of our particulars are taken, an account is given of 
a trip over this line. Two 10-ton standard-gauge 
wagons filled with coal were mounted on the narrow- 
gauge trucks at Nagold, the time taken being five 
minutes. The train was then made up, and con- 
sisted of these two wagons and four narrow-gauge 
passenger cars. On the return journey the two 
standard-gauge cars were replaced with others carry- 
ing timber, which naturally had a higher centre of 
gravity. Still no special precautions appeared to 
be taken, the speed even on curves being as much 
as 18 miles per hour. In Saxony, where the gauge 
is narrower, it is not, however, usual to run these 
cars in violent storms, and the speed is limited to 
10 miles an hour. The longest of these lines in 
Saxony is at Forst, and is 224 miles in length. 
Most of the principal factories of the town have 
sidings to this line, and in harvest time temporary 
tracks are laid to the fields and the crops loaded 
direct into the standard-guage wagons. 





ELECTRIC TRAMWAY IN THE ISLE 
OF MAN. 

One of the popular excursions from Douglas, the 
capital of the Isle of Man, is to Laxey, to ses the great wheel 
there, and the large numbers who have in years past 
driven thitherward, suggested the construction of an 
electric tramway, which would afford a quicker and 
readier, but at the same time more prosaic, means of 
conveyance to the excursionist. The tramway is 3 ft. 
gauge, andhas doublelines, It is 7 miles long, and starts 
from the end of the Promenade in Douglas, at Port-e- 
Vada, 20 ft. above mean high water, and rises to 258 ft. 
at Lagbirrah in a distance of about 14 miles. Ib then 
falls to 128 ft. at the Groudle Glen, 24 miles from 
Douglas, which is crossed by a masonry bridge, 130 ft. 
in length, consisting of three arches, 55 ft. high. The 
highest point is 337 ft. The terminus is just below the 
town of Laxey, at a height of 115 ft. above the sea. The 
—— gradient is 1 in 20, and the sharpest curve 100 ft. 
radius. 

The principal power station is at the Douglas terminus. 
From this station aJso current is sent for —— several 
of the buildings adjoining, and a short length of the 
Promenade. Three Lancashire boilers, 20 ft. long by 6 ft. 
in diameter, made by Messrs. Galloway, supply steam to 
three high-speed compound vertical engines, each of 
which, working at 120 Ib. pressure, drives a dynamo by 
link belts with jockey pulleys. Two of the dynamos are 
of the ‘‘ Manchester ” type, and one of the ‘* Mather and 
Platt” type, each giving an output of 500 volts at 100 
amperes. There is a separate condenser for the exhaust 
steam, and the steam pipes are duplicated throughout. 
By the use of the switchboard any or all of the dynamos 
can be coupled to the feeder circuit, or to any of the 
working conductors. There is a Kelvin electrostatic volt- 
meter for each dynamo, and ampere-meter for each 
circuit. The switchboard is also fitted with a subsidiary 
board for measuring-the currents returning through the 
earth, in accordance with the requirements of the Board 
of Trade. Mss: J 

The station and carriage shed adjcining are lighted 
with incandescent lamps supplied from the power dy- 
namos. There is also a motor-alternator of 30 kilowatt 
capacity, 1000 volts, used for lighting the public buildings 
in the immediate neighbourhood. The power plant, in 
addition to providing the current for the motor-alternator, 
is also used for running 20 arc lamps erected in Derby 
Castle, and for a distance of 1000 yards along the road- 
way. These latter lamps are fixed on the same poles as 
are used for carrying the overhead conductors of the 
tramway. ‘The station is arranged for the addition of a 
fourth engine and dynamo, and additional motor-alterna- 
tors. There is also a power station at Laxey. It is 
similar to the Douglas station, but equipped with two 
boilers and engines, and two ‘‘Mather and Platt” dy- 
namos of the same power. 

At Groudle Glen, 24 miles from Douglas, an accumu- 
lator station is provided, with a battery of 240 cells. 
These cells were manufactured for Messrs. Mather and 
Platt, Limited, by the Chloride Electrical Storage Syndi- 
cate, Limited, of 16, Victoria-street, London. They have 
a capacity of 140 amperes for three hours, or 70 amperes 
for nine hours. Half the cells of the battery are of the 
Chloride Company’s patent protected type, with teak 
separators and asbestos cme anny nce similar to those now 
being used on the Birmingham tramways, and the other 
half are unprotected. The cells are charged direct from 
the line, or from a motor-generator by Mather and Platt, 
which gives the required additional electromotive force. 
This is stated to be the first instance of accumulators 
being used as a fixed battery for tramway or railway 
work, and it is intended during the winter months to 
work the light cars, which will then be sufficient for the 
traffic, from the battery only, charging ib once or twice & 
week, as occasion may require. 
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The conductors are on the overhead system, patented 
some years ago by Dr. John Hopkinson. Instead of the 
current being collected from the overhead conductor by 
a trolley wheel, as on the American and other lines, it is 
collected by two bars, each of the width of the car, and 
placed at each end. They rub along the under surface of 
the wire, and make a good contact. The bars clear the 
insulators in passing under them by about 2 in., the for- 
ward bar making contact before the trailing bar breaks 
contact. The collecting bars are specially constructed 
with a hinged joint controlled by a spring, patented by 
Dr. Edward Hopkinson, which regulates the pressure of 
the bar against the wire, and entirely gets rid of all 
vibration, and also allows the bar to pass without injury 
any unexpected obstacle, as, for instance, a broken insu- 
lator. The conductors are of high conductivity hard drawn 
copper wire, carried from insulators affixed tothe crossarms 
of steel poles, erected midway between thetwo lines of rails. 
In addition to the working conductors there is a heavily 
armoured feeder cable of 37/14, extending about half the 
length of the line, and laid underground. The return is 
through the rails, which are bonded with copper strips 
riveted to the under flange of the rail. 

Nine saloon motor cars, 36 ft. long over the buffers, 
and 12 trailer cars of ‘‘ toast-rack” type, have been pro- 
vided by Messrs. Milne, Birkenhead. The motor cars 
have longitudinal benches, and seat comfortably 38 persons. 
They are provided with two motors, single reduction 
geared, working one on to an axle of each bogie. These 
motors are capable of together giving 3000 lb. tractive 
force at the periphery of the wheels. The motor cars with 
their electrical equipment weigh 94 tons. The trailer 
cars weigh 4 tons, and will seat 44 passengers, hence a 
fully loaded train of one motor car and one trailer car 
weighs 19 tons. The cars are fitted with powerful hand 
brakes, and also with Milne’s patent continuous automatic 
emergency brakes, which can be worked by hand or come 
automatically into action if a train parts its couplings. 
They are also fitted with Milne’s patent coupling and buffer 
combined. The cars are lighted with the electric light, 
the current for which is taken from the working conduc- 
tors. The nine cars can maintain a service every 15 minutes 
in each direction, and so can provide for a traffic of at 
least 320 passengers per hour. Since the opening on 
July 28, 30,000 passengers have been carried in one week. 
It may be added that, although involving heavy rock 
cuttings, several embankments, and the stone bridge 
referred to, the line has taken only seven months to con- 
struct. The contract with Messrs. Mather and Piatt, 
Limited, was not let till the beginning of March, 1894, 
so that the electrical plant was designed, constructed, 
and erected in under five months. The whole of the elec- 
trical plant was designed by Dr. Edward Hopkinson, 
who has also acted as consulting electrical engineer for the 
tramway company. 





WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE EprTor oF ENGINEERING. 

Srr,—I have only just seen Mr. Howden’s letter in your 
issue of July 13, page 42. A moment’s consideration will 
show that the point of my argument was not that the 
boilers of the Tripoli and her sister vessels were to be re- 
placed—that may become needful with any type of boiler 
-—but that the locomotive boilers were to be replaced by 
water-tube dotlers. 

Mr. Howden disclaims the authorship of the figures I 
corrected, but as it was on the strength of these that he 
made such surprising claims as to the capabilities of the 
locomotive boiler, the whole of his argument under this 
head falls to the ground. The figures to be taken for a 
fair comparison with the Cushing results approximate 
more closely to those given by ‘‘ Automatic ” than to those 
given by myself, as these latter represent a maximum for 
a period which did not exceed five minutes. 

ut, after all, if it were merely a question of relative 
capabilities, the general adoption of water-tube boilers for 
torpedo-boat catchers and similar smaller craft would not 
have become the necessity that it has. Amongst other 
advantages over the locomotive boiler it has two special 
ones: steam can be raised in a very short time, and it 
can be forced to a reasonable extent without damaging its 
structure or diminishing its efficiency, advantages that 
will be simply invaluable in time of war. 

CHARLES DE GRAVE SELLS. 
Naples, August 10, 1894, 





CIRCULATION IN WATER-TUBE BOILERS. 
To THE EpIToR OF ENGINEERING. 

S1r,—Referring to Mr. Thornycroft’s paper in your last 

week’s issue, there is a point I do not quite understand. 


Comparing the two boilers illustrated in Figs. 1 and 2, | 


I understand that it has been found by previous experi- 
ment that Fig. 1 circulates double the amount of water to 
Fig. 2. Now in both these boilers we have a gauge-glass 
connected to the upper and lower drums, and a down- 
take pipe which is also connected to these. Assuming 
that the boiler is under steam, and there is a current 
through the down-take, the difference between the level 
in the above gauge-glass and the actual water-line in the 
drum, must represent the friction of the water through 
the down-take. Given this loss and the size of the pipe, 
it should be possible to calculate the relative amount of 
water passed through, and consequently circulated. 

_ Now the difference of level shown by the curves Fig. 3 
is much greater in Fig. 2 type of boiler than Fig. 1. 
This would at first sight point toa greater amount of 
circulation in the type Fig. 2, which is not the fact. If 
it would not be troubling Mr. Thornycroft too much, it 
would be very interesting to know—1l. The diameter and 
length of the down-take tubes in each boiler. 2. The 
respective heating surfaces. 3. The number and diameter 





of up-take tubes. 4. Whether the down-take tubes are 
thoroughly protected from the heat of the fire. 
Yours —_ 
F, STRICKLAND. 
Kingswear, Dartmouth, South Devon, 
August 14, 1894. 





LUBRICANT TESTING MACHINE. 
To Tux EpiTor OF ENGINEERING. 

Srr,—On page 37 of the issue of J _ 13, and on page 
41 of that date, are presented plates illustrating the con- 
struction of a lubricant testing machine, and descriptive 
text; the invention of which machine is attributed to 
Professor Martens, of the Polytechnicum at Berlin, and 
the construction of which is said to be due to Messrs. 
Loewe and Co., of Berlin. 

I think that both the inventor of this machine and its 
builders will gladly permit credit for the original form to 
be given where it fairly belongs. This machine contains 
novel and ingenious, and presumably useful details ; but 
the main principle of the machine and its form are now 
over 20 years old, and it has been in use, both in this 
country and in Great Britain, a score of years. It was 
invented and patented by me in the early seventies, and 
Messrs. W. i. Bailey and Co., of Salford, in Great 
Britain, and the Pratt and Whitney Co., of Hartford, 
in the United States, have been building them many years. 
Tbe fundamental features are the standard or otherwise 
chosen form of journal, the pendulum as a measure of 
friction, the adjustable speed and pressure arrangements, 
and the use, at the same time, of the thermometer to 
determine temperatures of journal. For years past, also, 
we have used the system of ‘‘ water-boxes ” to control the 
heating of the bearing. Mr. Boult, in England, has 
designed a modification for especial use in testing steam- 
cylinder lubricants, and Herr Lux, in Germany, has 
designed, long since, a self-recording system to be attached 
to this machine, which works very well. Sibley College 
possesses a number of these machines, and oa 
registry by an ingenious system is applied here as well, 

Descriptions of these machines will be found in my 
** Friction and Lost Work in Machinery and Millwork,” 
(New York: J. Wiley and Sons, 1885); in Johnson’s 
‘ Cyclopedia,” first edition, of a decade earlier date; and 
in various periodicals and Proceedings of societies, from 
1872 on. The machines are now used by all our great 
railway companies and in most college and private 
laboratories of mechanical engineering. 

It will perhaps please and interest British readers to 
know that I never took out patents in either Great 
Britain, or on the Continent; but that, nevertheless, the 
makers in England have always paid me royalties, from 
the beginning. The American manufacturers also will 
probably continue to sell at a price fixed with a view to 
continuing the premium to the inventor, even though the 
patents have expired. I have never had such experience 
with the German makers, or others making my inventions 
a basis for their own ‘‘improved” details; but, as there 
is no legal obligation, this is not at all to their discredit. 
It simply reflects the greater honour upon the methods 
of business of the English and American firms, and brings 
out in a most pleasing light their sentiments as to best 
ways of doing business and of dealing with their clients. 

Very respectfully, 
R. H. THurston. 

Director’s Rooms, Sibley College, Cornell University, 

Itbaca, N.Y., U.S.A., July 31, 1894, 





AMERICAN LOCOMOTIVE HISTORY. 
To THE Eprror oF ENGINEERING. 

S1r,—For ag years past it has been known that the 
chief trouble in obtaining the true locomotive history bas 
always been that the early engines often were built with 
the same names, and that a number of engines also had 
their names changed. The subject of the ‘‘ John Bull” 
locomotive sent to America in 1831 has been a puzzle to 
the American engineers ; some persons have claimed it 
for the Mohawk and Hudson Road, and others have been 
equally certain that it went to thé Camden and Ambo 
Railroad. After careful investigation of the difficulty, 1 
have been able to satisfactorily clear up the matter by 
obtaining proof that there were two engines of this same 
name in America in 1831. I have now before me the 
copy of the working drawing from which one ‘‘John 
Bull” was built at Stephenson’s works in 1831; this 
engine was sent to the Mohawk and Hudson Railroad 
(now a part of the New York Central). It was in every 
way similar in appearance to the well-known ‘Samson ” 
class then in use in England, and it had the square fire- 
box. I have also before me another set of working draw- 
ings from which, at the same date, the same firm con- 
structed another engine ; this was sent to the Camden and 
Amboy Railroad (now a part of the Pennsylvania system), 
and when it left Newcastle-on-Tyne it was named 
**Stevens,” but on its arrival in America the name was 
at once changed to ‘‘John Bull.” This engine was of the 
usual Stephenson design, but with one very important 
exception, namely, that it had a round firebox, this fire- 
box having been specially ordered and insisted upon by 
Mr. Stevens when he gave the order for the engine. 
When at the Chicago Exhibition last year I very closely 
examined the engine shown by the Pennsylvania Com- 
pany, and since my return home have compared the 
details with the old working drawings of the engine 
ordered by and named ‘‘Stevens,” 1831, and there is 
most convincing proof that the ‘‘ John Bull” at Chicago 
was the real old engine with the round firebox which was 
supplied by Stephenson and Co. to the Camden and 
Amboy Railroad in 1831. 

I am, yours — 
Crement KE, Strrerron, C.E. 

Saxe-Coburg House, Leicester, August 11, 





CAPITAL AND LABOUR. 
To tHE Eprror or ENGINEERING. 

Sm,—Your correspondent D. Macdonald is very 
fastidious as to what other correspondents say when re- 
ferring to him, but he is not very courteous as to how he 
refers to others, as witness, for example, his assertion 
that ‘‘E. A. Phipson never opens his mouth but he puts 
his foot in it.” This is what I term ‘‘gutter slang.” D. 
Macdonald says, ‘* The ee gs 8 innocent simplicity with 
which Mr. Phipson penned his last letter, from which the 
two following curiously self-contradictory and amazingly 
inbarmonious quotations are taken, appealed so strongly 
to my sense of the comical and ludicrous, that Lieutenant- 
Colonel Bucknill would have smiled had he got a glimpse 
of me when I read it.” I see nothing self-contradic- 
tory in E. A. Phipson’s statements, and as for the 
amusement which D, Macdonald got from reading them, 
I can only attribute this to his peculiar idiosyncracies. 
As to the equity of the community paying for worse- 
ment if it claims betterment, I am at one with E. A. 
Phipson. I have read lately of an estate which was 
bought for 41,000/., and after a few years it was sold 
for 37,0002. ; here you havea case of worsement. But 
supposing the estate had been bought for 37,0007. and it 
rose to 41,000/., D. Macdonald would appropriate the 
40007. of betterment, but would give no compensation for 
the 40007. of worsement. D. Macdonald says, ‘‘I con- 
sider that every man has a naturally inalienable right toan 
equal opportunity with his fellows of profitably sharing 
in the benefits to be derived from a full participation 
in the work of continuing to keep in operation that con- 
tact force which necessarily accompanies access to the 
land, the idea of which is so inseparable from the kindred 
idea of the interdependence between matter and energy.” 
I consider that this sentence may be summed up in one 
word, namely, Bosh! D. Macdonald says, ‘ I think that 
the British Islands, even at present, constitute a more 
favourable locality for the introduction of Mr. Phipson’s 
Dr. Hertzka scheme then do the highlands of Central 
Africa.” One objection that D. Macdonald has to the 
Central African scheme is, that it “‘ would require to be 
floated by financiers.” But surely he does not suppose 
that the land and all that is necessary to carry on agri- 
cultural work in the British Islands could be taken in hand 
and carried on without money. Where is this money to 
come from? Does he mean that the land is forcibly to 
be taken from its present owners, and that the British 
public also are to find 4 om to place Sandy, Dougal, and 
Donald in comfortable houses and supply them with all 
that is necessary to enable them to become farmers? 
If such are his ideas, I can only say that a great injustice 
would be perpetrated on the many for the benefit of the 
few. D. Macdonald says, ‘‘ The African locality idea is 
impracticable when we consider these obstacles and difti- 
culties.” He is quite right ; obstacles and difficulties do 
not suit present-day reformers ; such men find an easier 
solution in advocating the appropriation of the property of 
others. ‘‘ The sluggard will not plough by reason of the 
cold ; therefore shall he beg in harvest, and have nothing.” 
D. Macdonald says, ‘‘ Nor is it in the least degree neces- 
sary to go outside of the British Islands to practise 
the principles of common ownership of land and 
capital.” Right he is; every honest man who is able 
and willing to work may get as much capital and land in 
the British Islands as is needful for him ; but there are 
many lazy loafers who are generally to be found at street 
corners, adjacent to some public-house, who would like to 
get, without working, possession of the capital and land 
which does not belong to them. D. Macdonald says, 
‘There are millions of men in this country who are ready 
to go in for the common ownership (nationalisation) of 
land at home,” but he questions if ‘‘many thousands, 
under these circumstances, would go to Central Africa.” 
This is at least one statement with truth in it ; for verily 
there are thousands ‘‘in this country who are ready to go 
in for” D. Macdonald’s gold watch, if he has one, or its 
value, who would not go to Central Africa; no, nor would 
they even do an honest day’s work at home. But surely 
no sane man would make such unwillingness to work an 
apology for theft. D. Macdonald gives us another objec- 
to the Central African land echeme: “There are so many 
lions in the way.” I acknowledge that the lazy always 
see difficulties in the way when honest useful work is to 
be done, but “lions in the way ” of such are nothing new. 
Solomon was of this opinion, for he said, “ The slothful 
man saith, There is a lion in the way.” D. Macdonald 
says, ‘If the principle of common ownership is right, 
then the principle of uncommon ownership is wrong.” 
reply, if to get “common ownership” you have to con- 
fiscate another man’s property, then “‘ common owner- 
ship” is wrong, and he might with as mach sense of 
justice or logic say, ‘‘If the principle of theft is right, 
the principle of stealing cannot be wrong.” 

Glasgow. J. M, 





To THE EpiTor or ENGINEERING. 

S1r,—Absence from home has delayed my reply to 
“FF, G. W.’s” criticisms. I cannot but think that he 
has studied the principles and practised the art of 
political economy, and, too, considered my own con- 
tributory dissertations on the subject in the columns 
of ENGINEERING, more closely than attentively. The 
author of ‘‘ Human Science,” whom I have already quoted, 
makes mention of the man who holds the sixpence so 
close to his nose that he cannotsee the dollar farther off ; 
and I think that “‘F. G. W..” when reading my letter of 
June 26 (see ENGINEERING, July 6), must have been be- 
having in a somewhat similar manner when considering 
some of the propositions which I have there submitted to 
your readers. Also, that owing to my ideas being some- 
what in advance of, and antagonistic to, some of his own, 
he has unwittingly allowed himself to be led away by the 
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desire to prove the old, and not altogether bad, to be supe- 
rior to what I think I have every reason to believe to be 
new and really good ; and that the disposition to do so has 
induced prejudice, thus rendering comparatively inactive, 
for the time being, his faculty of imagination, which men- 
tal attribute, when allowed full scope, is specially adapted 
to enable us to believe in possibilities, and which, by keep- 
ing our intellectual faculties open to conviction, provides 
for the full play of the mutual interdependence between 
matter and energy, and so, by bringing into healthful 
action our observing, retentive, and reasoning faculties 
enabling us to acquire a necessarily more or less plentiful 
store of the forerunner of all wisdom, namely, knowledge. 

I always try to make my remarks as clear, definite, and 
concise as I possibly can, and more particularly so when 
the space at my command is limited ; and, as I have been 
writing for the readers of ENGINEERING, whose general 
ideas of the principles and practice of economy, in every 
department of life, I believe to be second to none in 
quantity and in quality, I have reasonably considered that 
my letters, although somewhat condensed (through lack 
of space), would be, and are being, read by men whose 
everyday life-training has fitted them to read between the 
lines sufficiently well to enable them to master the details 
of an argument where they have already been supplied 
with an analytical and discursive description of the main 
points of the questions under consideration. To illus- 
trate: ““F.G. W.” mistakenly taxes myself with timidity, 
for he writes: ‘‘Mr. Macdonald says the Government 
should hold the land the same as in Canada. I do not 
know what keeps him from saying how the Government 
are to obtain possession, but there are many advocates of 
land nationalisation who have not the courage of their 
convictions. If Mr. Macdonald is afflicted with this 
timidity, I am not, and I freely advocate that the State 
should take over all land without compensation.” Sir, I 
utterly repudiate the bare idea of even the consideration of 
**compensation;” it is entirely irrelevant. Timidity? 
forsooth! ‘‘F.G. W.” objects to my definitions of 
** betterment.” His own definition of it, namely, that 
*** betterment’ is exactly synonymous with ‘rent,’” 
shows to what strange conclusions a comparatively ill- 
regulated imagination may lead one. I will consider his 
definitions, and his objections to my own, further on. 
Meantime, here is another definition: to compensate is to 
give what i8 considered to be market value for that which 
we take, and ‘' F. W. G.” weites: ‘‘If for centuries one 
part of the nation have enjoyed unjust privileges at the 
expense of the rest, I cannot see that the nation should be 
called upon to buy back their own.” Precisely ; and J 
cannot see how, when we do propose to take Com our 
own, ‘‘ F. G. W.” should, to put it mildly, have been so 
very thoughtless as to harbour, even for one moment, such 
an extremely superfluous and ridiculous idea as com- 
pensation. I do not question his courage, but I 
certainly do question the accuracy of some of his ‘‘ con- 
victions. To use his own words: ‘‘I do not know what 
keeps him from saying how the Government are to obtain 
possession,” for his own ‘plan of campaign” is both 
detailed and summed up in these eleven words: ‘I freely 
advocate that the State should take overall land.” There 
is no method of — described here. He is quite 
correct, on the other hand, in affirming that ‘‘ Mr. Mac- 
donald says the Government should hold the land the 
same as in Canada,” but he is altogether wrong in writing 
that I indicate no method of procedure. I have only to 
refer interested readers to my letter in your issue of 
July 6, and to ask them if I have not there clearly 
indicated an extremely simple, equally effectual, and 
thoroughly morally lawful system of State regulation of 
land tenure? Kindly allow me to quote from that letter. 
“*The Canadian Government go im for land nationalisa- 
tion (the State regulation of land tenure), for they give 
the free use of 160 acres of virgin soil to whoever can 
satisfy them of bis ability to work it. They stipulate, too, 
that if he does not continue to work it they will take it 
from him, and give it to a more worthytenant. But they 
(the Government) are so very careless that they do not 
insist on the enforcement of these very wise rules; for, 
when the tenant ceases to use the soil, and wishes to realise 
the price of the labour which he may have expended on it 
in the form of betterment, they (the Government), in- 
stead of taking it back, and giving him compensation for 
his betterment, allow him to sell it to a private individual 
like himself, thus giving the new tenant a seemingly real, 
bub actually bogus, title to ‘bare land’ proprietorship, 
and then, of course, the ‘new proprietor’ (tenant) 
‘lends’ the land to a still newer tenant in exchange for 
‘rent.’ Of course, the original tenant cannot ‘lend’ the 
land to another for ‘rent’ without himself first ceasing 
to use it.” My foregoing quotation indicates the follow- 
ing method of procedure: Since ‘* He that will not work 
neither shall he eat” is an observation which emanated 
from one who was thoroughly conversant with the law 
which determines the ‘‘ mutual interdependence between 
matter and energy,” and since, then, ‘‘ continued use ” is 
the only abiding title to ‘‘ continued proprietorship,” it 
naturally follows that the British people (and all other 
peoples), when once they will have a a sufficiently 
general conception of the fundamental principles of eco- 
nomic nature, will, through the grocery wo Go Govern- 
ment, regulate all town and country land tenure by 
decreeing and providing that every individual, and every 
company of individuals, shall have immediate control 
over no more land than he or they can be reasonably ex- 

acted to be able to find use for, whether he or they be 
armers, miners, shipbuilders and engineers, dock com- 
pe, dealers, or bankers, or whatever he or they may be. 

he heirs of the present landholders—for, although the day 
will assuredly come, none of ourselves will live to see its 
advent—will, in common with their fellows, come under 
the same law; and, since the land itself will then (as 
now) be of no commercial value (not being then allowed 





to be bought and sold), for it is the haces nf power” 
that the price is in reality put on, not the land, the above- 
mentioned “‘heirs ” will have to hand over to the keeping 
of the State Government (for allocation among suitable 
tenants) that part of the land which exceeds what they 
themselves, or they in co-operation with a number of 
others, can be legitimately considered to be able to in- 
telligently use to the os any first, of themselves, and, 
second, of the community at large. One of your readers 
has sent me two numbers of Land and Labour, and here 
is a quotation which I have taken from part of a Mata- 
bele chief’s speech printed on the title-page of one of them 
(I have not yet found time to read more): ‘‘ Land is 
where my women plant their corn; land is where my 
peo le’s cattle feed; land is where my young men hunt ; 
and is the sole livelihood and birthright of my people; I 
have no power to cede my people’s land away to white 
men.” Precisely; and the aborigines of Australia also 
considered that the land was only theirs to use while they 
lived, and that neither a tribe, its chief, nor any other in- 
dividual member of such tribe, had any lawful power to 
either rent, or sell, or cede the land to strangers or to one 
of themselves. They anticipated the claims of posterity, 
and so the land—ay, and water, too—could only be owned 
and held while being used. 

I cannot imagine what can have induced “F. G. W.” 
to unwittingly misrepresent me to such an extent as to 
write: ‘‘From Mr. Macdonald’s point of view, if a man, 
say a pig-dealer, happened to have possession of an acre of 
land in the heart of London, say opposite the Mansion 
House, he would be quite justified in covering his acre 
with pigsties, while a banker might be relegated to Can- 
vey Island, ora dock company to the Hebrides. By what 
arrangement would Mr. Macdonald sort out various busi- 
nesses to suitable places? I fear he cannot find a better 
than rent, for rent does it to perfection.” Does it? Let 
us see. If rent regulated land tenure—and it does not— 
Canvey Island would literally swarm with bankers for a 
time. The rents in Canvey Island (under the present 
system of landholding monopoly) would then rise, and 
continue rising until they were just equal to those already 
extorted from bankers in other more useful quarters. The 
rents being then equal in Canvey Island and, say, Lon- 
don, we might ask which locality would be mostly resorted 
to by bankers? Would rent then settle the question for 
them in any degree, not to mention to perfection? By no 
means ; but the locality that offered the greatest facilities 
for doing banking business in (where banks would be 
mostly needed), certainly would, and would do it, too, 

erfectly. The same with dock companies and the 
ebrides; and, as for pig-sties, the sanitary authorities 
of our city of Sp. Mungo (the second city in the empire, 
mark) have already had occasion to step in and prevent 
rent-paying pig-breeders and pig-dealers from erecting 
pigsties in the very heart of the city (a fact). And what 
was the then action of the sanitary authorities but vir- 
tually the State regulation of town and country land 
tenure? ‘‘F. G. W.” continues: ‘‘ Again, he seems to 
think that users of land pay rent. Who does he suppose 
ee the rent of a baker’s shopor a farm? The baker and 
armer, or their customers?” Well, Sir, those who pre- 
sently ultimately pay the rents of shops and farms are 
those whom ‘‘ F. G. W.’ and I myself consider to be the 
indirect users, and, as for the farmers and bakers, of 
course, the rent forms part of the cost before their profit — 
which latter is determined only by the principles involved 
in the theory which I have promulgated in your issue of 
the 6th inst., namely, that time (not gold) is the standard 
of exchange values—is put on, and the same with all rent- 
payers, but, as I have already pointed out, the office of 
dealers is to gather goods into the market, and to dis- 
tribute them among consumers, and, if the present system 
of land tenure were abolished, they would be able during 
the year to sell their goods (farmers and bakers alike) at 
the same prices as formerly, but minus the amount formerly 
extorted from them by the land monopolist. But ‘“*¥F.G. W.” 
writes: ‘‘If we hand over the land to the users, wealth 
would roll in to those holding the best positions, and they 
could swamp all competitors with less advantages.” How 
could they do so more than at present’? and at present the 
opposite is the case. Would not competition induce them 
to sell at prices which would be exactly equal to the old 
rices, minus the rent? I think so. Two brothers in 
arrick, Ayrshire (my cousins), are live-stock dealers ; 
and, since the tolls (Government road rent) have been 
abolished, they are now annually enabled, and competition 
compels them to do so, (1) to either give the farmers the 
sum of this Government road rent money for the live- 
stock which they buy from them, in addition to the ori- 
ginal sum; (2) to sell to their customers at a reduction 
which annually amounts to the same road rentsum; or (3) 
to divide the money between the two. 

‘* Jewellers and others are well aware of the advantage 
of a good position, and are ready to pay a high price for 
it, and it is quite right that they should,” writes 
“F. G. W.” But perhaps he, and a good many others, 
too, are not aware of the real reason, the real theory, which 
causes jewellers and others to intuitively behave as de- 
scribed above. Well, here it is. Of course, they are 
willing to pay a high price for a position, and this is 
how the high price is paid: ‘‘S. P.Q. R.” is the motto of 
a well-known leading firm of Glasgow dealers, which 
motto, being interpreted, means ‘‘Small profits, quick 
returns.” This necessarily means a big turnover, and a 
big turnover naturally entails the expenditure of more 
energy than a smaller turnover does ; and yet such firms, 
in order to earn more in the long run, are willing to sell, 
and do sell, their labour at a bigger percentage less per 
unit of time and energy than they would be willing to do 
if in the suburbs, where they would be of leas use to them- 
selves, and to others. Such is my theory (and upset it who 

an) of the principles which presently determine, an 
which will always determine, the regulation of town and 





country land tenure, and that, too, whether we insist on 
having free access, or allow ourselves to be robbed under 
a system like the present. 

And now for * F. G. W.’s” groundless objections to my 
definitions of betterment. “I would submit to Mr. 
Macdonald that betterment is exactly synonymous with 
rent. I recollect that economists used to teach the doc- 
trine of unearned increment, but never betterment. Your 
correspondent (seemingly) dates betterment very far back, 
contemporary with the Creation, but I have an impression 
that it is a very modern invention.” Is it? Economists 
may teach whatever doctrines they please; but I have 
always considered that betterment is betterment all the 
world over, and during all time, no matter by what name 
it may be designated. And, further, I should be con- 
sidered inefficiently educated were I to agree with 
‘““F, G. W.” in this, namely, that ‘‘rent and betterment 
are one and the same thing, and are both unearned in- 
crement,” for, since betterment is the product of human 
enterprise, how on earth can that which has undoubtedly 
been earned be intelligently termed unearned increment ? 
And how can rent and betterment be synonymous, od 
more than that, although all capital is wealth, all wealt 
is not necessarily capital ; for capital is that particular 
portion of wealth only which we use for the purpose of 
assisting us to obtain more wealth, and rent is similarly 
that particular part only of betterment—namely, the un- 
earned increment of the landlords—which we are foolishly, 
because ignorantly, allowing ourselves at present to be 
swindled out of. 

But “ F. G. W.” lays the last straw on the camel’s back 
when he essays ‘to consider the example commented upon 
by Mr. Macdonald, viz., the 50 acres near Glasgow, 
the rent or betterment ”—I should omit the word better- 
ment here—“‘ of which went up 150 per cent. as soon as a 
railway ran near it. The point is to whom this 150 per 
cent. belongs. The landlord takes it. I agree with Mr. 
Macdonald in that the landlord, neither ou. word, 
or deed, contributed to this increase. r. Macdonald 
says it belongs to the users or tenants.” Most decidedly, 
Sir, I do not, and did not. This mistakenly so-called 150 
per cent. of betterment has no real existence as better- 
ment ; for, and I distinctly pointed it out in my last letter, 
the betterment is in the railway, not in the adjacent land, 
and what ‘“F. G. W.” ars oe * terms 150 per cent. of 
betterment (in the adjacent land) is merely 150 per cent. 
of additional land monopoly power granted tothe landlord 
by the existing system of land tenure. As rents in the 
vicinity of the railway can only rise hecause some one (the 
landlord) thinks the position more advantageous (for him, 
the landlord) than heretofore, some one’s power to extort 
is increased to the extent of 150 per cent. “‘F.G. W.” 
has almost hopelessly mixed up the adjacent landlord’s 
150 per cent. of increased monopoly power with what I 
have termed ‘‘ the betterment which inheres in the rail- 
way,” for he continues : “It could be more readily shown 
that it”—the 150 per cent.—‘‘ belonged to the railway 
company, but as they recoup themselves to their own satis- 
faction out of the fares charged, they have no claim upon it. 
If it does not belong to any of the (three) parties inter- 
ested, to whom does it belong?’ Can, or rather will, 
“FF, G. W.” not think? Have I not clearly enough shown 
that the railway company, to use his own words, ‘‘recoup 
themselves out of the fares charged ;” and, since the 
fares come out of the pockets of the old and new villagers, 
who are thus presently paying for the construction and 
maintenance of their part of this railway (this implement 
which comes under the head of my Class 2 kind of better- 
ment), cgn ‘‘ F, G, W.,” and others, too, not see that the 
betterment which inheres in the railway, namely, the 
superior travelling facility, is the property of the travellers, 
that the travellers pay for, and so enjoy, the facility, and 
they only; and that that which they do pay is given by 
them in exchange for the fixed equivalent of time and 
energy which the railway constructors and the railway 
company and their employés have already placed, and that 
which they are presently placing, at the disposal of their 


patrons = travelling public)? The tenant’s extremity is 


the landlord’s opportunity, and the 150 per cent. is only 
the measure of such opportuity. 

And now, Sir, I will endeavour, with your permission, 
to show the weak point in what Mr. Henry rge terms 
‘“‘the single tax on land vaJues scheme,” a scheme which 
he has done his best to propagate. Mr. George, if I have 
read him aright, very properly indorses the following 
statement, which I quote from Mr. J. 8S. Mill: ‘‘The 
qualities desirable, economically speaking, in a system of 
taxation have been embodied by Adam Smith in four 
maxims or principles, which, having been generally con- 
curred in by su uent writers, may be said to have 
become classical, and this chapter cannot be better com- 
menced than by quoting them: ‘The subjects of every 
State ought to contribute to the support of the Govern- 
ment, as nearly as possible in proportion to their respective 
abilities ; that is, in proportion to the revenue which they 
respectively enjoy under the protection of the State, In 
the observation or neglect of this maxim consists what is 
called the equality or inequality of taxation.’” It is un- 
necessary to quote the other three above-mentioned 
maxims, as the first one is quite sufficient to show wherein 
consists the absurdity of the single tax on land values 
scheme, If jewellers and other dealers are well aware of 
the advantages of a good (central) position, and are ready 
to pay a high price for it (for my reasons given above), 
many manufacturers are equally well aware of the advan- 
tages of a suburban position. know of quite a number 
of extensive manufacturing firms in the Glasgow sub- 
urban districts—shipbuilding, engineering, ironfounding, 
chemical, paper-making, and boiler-making works, &c.— 
whose incomes (revenues), in comparison with the rents 
and taxes which they pay, are far in excess of the revenues 


d| of the various dealers in the central parts of the city. 


Here are two examples: I know a bookseller and stationer 
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in Argyle-street who pays a rent of over 290/. for premises 
which, including that part of the floor immediately above 
his shop, do not occupy more than a combined ground and 
first-floor area of from about 250 to 300 square yards, while 
a boilermaker in one of our suburban districts pays no 
more than 14/. per acre, not to mention the difference in 
taxation, which latter also favours my boilermaking friend. 
Now the relative positions of these two gentlemen, under 
the Henry George system, would not be a bit different 
from what they are at present, for the necessity which 
arises from expediency would still induce them to intui- 
tively consider the land in the central districts to be of 
more absolute utility, not exchange value, for dealers than 
for manufacturers, and hence the demand of dealers for 
central positions would, owing to the greater scarcity of 
such positions than of suburban ltions, induce all 
dealers to give more of their earnings to the State (for 
Government purposes) than, in proportion to their re- 
venues, suburban manufacturers were giving. But give 
every one free access—which has been so long righteously 
cherished by my mountain-climbing fellow-natives of 
Scotland—the access to be regulated by the State, and let 
all and sundry pay a tax on incomes alone, and then Dr. 
Adam Smith’s ideal system of taxation will have been 
realised. But, further, Sir, the Henry George system is 
an utter impossibility. This statement may perhaps 
startle some of your readers, but it is nevertheless a fact. 
Let us see. When the Henry George type of land national- 
isers will have succeeded in ultimately getting rid of the 
landlords, and will then have the land altogether under 
State control, I should very much like to know how in all 
the world they are then going to determine what they 
term the land values in different districts; for, rent being 
then abolished, and land values not having taken its 
place, but merely, mark, taxes on (supposed) fand values, 
the determining of the different land values will be alto- 
gether an extraordinarily intricately imaginary affair, a 
regular, or rather an irregular, piece of what might aptly 
be termed guesswork business. 

Monopolising pirates have not been able to retain their 
precarious foothold upon the ocean, and so have been pre- 
vented from continuing to levy blackmail (rent) on our 
herring and other deep-sea fishermen and Atlantic water 
— But —s monopolists are still allowed to 

e able to retain their not by any means precarious foot- 
hold upon shore, and so have not yet been prevented from 
continuing to levy rent (blackmail) on our agricultural and 
other dry land fishermen, and British railway greyhounds. 
We ought to have free access —y on land and sea, 
supplemented, of course, a State regulation of tenure. 

“BY. G. W.” gives “J. M.” a keel-hauling for believing 
as I myself do, namely, in the efficacy of thrift. He 
writes: ‘‘I shall not enter farinto this subject, as I believe 
it has little real connection with the subject under dis- 
cussion. Can ‘J. M.’ tell us the sum total of thrift that 
will solve it? The fact is, the enormous amount of thrift 
of to-day just counteracts the ravages of capitalism and 
landlordism, and barely that, as we are told to use more.” 
Well, Sir, I, too, like ‘‘ J. M.,” consider that we are not 
so thrifty as we ought to be. I seldom take sides. I am 
afreethinker. I think for myself ; and I consider thrift 
to be one of the attributes of the Author of all that is 
good. Scientific research discloses ‘* Waste not, want not,” 
indelibly portrayed in all His works. Thrift is the sheet- 
anchor of industrial prosperity. It is the handmaid of 
knowledge ; and I look to it nob only to counteract, but 
to actually stop, the ravages of landlordism and of the 
abusive handling of capital. For to be thrifty, in the 
absolute sense of the term (and here is another definition), 
is to b3 so very careful of our right to the wealth which 
we from time to time produce, that normal self-interest 
will compel us to be also particularly careful to see that 
n? one, not even a landlord, nor even the State, may have 
an opportunity of robbing us of any portion of such wealth. 
Let us, then, by all means cultivate thrift, and, when we 
have acquired the sum total of it, landlordism and every 
other ultimately temporary unlawful ‘‘ism” will be for ever 
doomed, and free and untramelled energy, assisted by a 
well-ordered capital, will have its due reward, 

Thanking you, in anticipation, for so much of your 
valuable space, 

I am, Sir, yours sincerely, 
Davip Macpona.p, 

4, Queen’s-crescent, Cathcart, July 24, 1894. 








“COUNTY COUNCIL CONTRACTS.” 
To THe Eprror or ENGINEERING. 

Sir,—Your able article of July 27 on ** County Council 
Contracts” entitles you to the thanks of contractors, 
The specifications of the County Council are so ridiculous 
that it is surprising that firms can be found to tender, 
and the conditions positively bristle with penalties, or, in 
County Council language, “liquidated damages.” 

In a recent specification of fire hydrants, no less than 
- a as were required to set forth the penal- 

ies of -— 

1. Deviation from the schedule rates of wages. 

2. Not conforming to the hours of labour prescribed. 

— Neglecting to display the schedule of wages in the 
shops, 

_ 4. Omitting to keep time and wage books for the inspec- 
tion of the Council’s officials. ™ 54 

5. Neglecting to make a statutary declaration, when 
required to do so, that the entries in the above-mentioned 
books are correct. 

But to my mind the most absurd feature of the whole 
thing is the stipulation that drillers, slotters, planers, and 
Psinters, who are not highly skilled workmen, are to be 
paid at the same rate as moulders, smiths, turners, and 
fitters, all of whom have eerved a long apprenticeship to 
their trade. 

It is well known that there are many parts of a cast- 








iron hydrant which are well ag se to be made by 
apprentices and improvers, but as the minimum wages to 
be paid are 84d. per hour, such persons would, if the 
County Council had their way, be debarred from ewe 
their trade and earning a living, for contractors woul 
naturally employ men instead of boys, if they were com- 
pelled to pay not less than 83d. per hour for their labour. 

What the minimum Council wages are for the | 
I cannot say, but they are, no doubt, considerably lower 
than for London, and in consequence orders, payment for 
which is made by London ratepayers, are executed out of 
London, where possibly the supervision is less strict, and 
there is less chance of visits from inquisitive councillors 
and their officials. 

Yours faithfully, 


AN ENGINEER. 
London, August 13, 1894. 





ARCHITECTS’ CERTIFICATES. 
To THE EpitoR OF ENGINEERING. 

S1r,—The only purpose, we take it, which was originally 
intended to be served by an architect’s certificate, was 
that of certifying that the work done by a contractor had 
been completed in a satisfactory manner. 

During the last two or three years it seems to us a 
custom has grown up of making the certificates serve 
another purpose, which, in our opinion, is very unfair to 
the contractor ; that is to say, when for any reason the 
customer is unable or unwilling to make payment, the 
architect’s certificate is withheld, and in its absence, 
under the conditions of many contracts, the contractor is, 
of course, powerless to take legal proceedings, or at the 
very best he runs a considerable risk of failure. 

During the present year we have had not less than five 
cases in which certificates have been withheld. In none 
of them was there any dispute as to the work not having 
been finished in a satisfactory manner; had this been 
otherwise, there would, of course, be no point in our 
dispute. 

1. In the first instance the architect distinctly told us 
in confidence that the company employing him had 
directed him to issue no more certificates till they had 
funds in hand to meet them. 

2. In the second case the customer repeatedly ex- 
pressed his willingness to pay as soon as we got the 
certificate ; the architect did not refuse in s0 many words 
to give the certificate, but he did not reply to our letters, 
and was always out when we called. In this instance, as 
we had not the slightest evidence of collusion, although, of 
course, we could not but suspect it, we could do absolutely 
nothing. 

3. In the third instance the architect promised to issue 
a certificate if we would give him a commission, and upon 
our declining to do this, he took no further notice of 
our requests. 

4. In the fourth case the work was done in a very great 
hurry, and at much inconvenience to ourselves ; the archi- 
tects were an old-established and most respected firm. 

They did nor refuse the certificate, but delayed from 
time to time, until six months had elapsed, when it was 
issued. When we produced the document, we were in- 
formed that the proprietors of the building were in 
liquidation, and that an application had been made for 
an order of the Court restraining creditors. 

5. In this instance—the only one of the five in which 
there was a dispute of any kind—a question arose in con- 
nection with a trifling sum charged for extras. Owing to 
this, the architect refused a written certificate of the com- 
pletion of the contract, although he stated he would issue 
one as soon as the account was adjusted. The proprietors, 
however, refused to pay anything, owing to the certificate 
not being issued. 

Tn this last instance we shall probably succeed in getting 
our money, but nothing could be done in regard to the 
other four; and our purpose in writing is to ask your 
readers if they are experienced in similar difficulties in 
connection with architects’ certificates. 

We do not wish our names to be published for the pre- 
sent moment, for obvious reasons, but you, Sir, will be 
able to confirm the fact that we have been many years in 
business. Down to recent times we have never ex- 
perienced any difficulty, and it seems to us that a new 
custom must be growing up ou the part of proprietors of 
buildings of requesting architects to withhold certificates 
for financial reasons only. If this is the case, we think 
that concerted action by a few of the larger tirms would 
be of service. Unless our own experience is unique, we are 
of opinion that it is absolutely necessary that something 
should be done in the matter, unless contractors are 
content to submit to considerable losses. 

When a shaky limited company is the customer, a 
delay in certifying for the work done is often an effective 
weapon in defeating the contractor. 

We are, Sir, your obedient servants, 
MECHANICAL ENGINEERS, 
August 11, 1894. 





THE PROBLEM OF FLIGHT. 
To THE Epiror oF ENGINEERING. 

Srr,—You published a communication under the above 
heading, in your issue of the 3rd inst., from your corre- 
spondent Mr. V. E. Johnson, M.A, 

It is with reference to the concluding paragraph of that 
letter I now write. The e reads thus: 

‘‘The proportionate decrease per square foot in the 
supporting power of an aéroplane as the area increases, 
may be taken as approximately .04566 lb.” 

Now, as one who has made somewhat of a special study 
of aérodynamics and the very interesting phenomena of 
flight, I may remark, in adverse criticism of the above, 
that the converse of Mr. Johnson’s statement is generally 





held to be the case, i.¢., that instead of a decrease of 
pressure per unit of area there is a positive and con- 
siderable increase of effective pressure, beyond that 
theoretically due to increased area of surface. Mr 
Brearey and other excellent authorities have commented 
on this fact. 

Dr. Hutton some years ago conducted a series of 
experiments to determine this. He found that with two 
aéroplanes, the areas of which were in the ratio of 9 to 5, 
the pressures (or resistances) indicated were in the ratio 
of 17 to 8, thus showing an increment of 1.18in pressure 
per unit of area on the larger plane, taking the smaller 
plane as unity. 

This fact is all in favour of the aims of the avitationists, 
of which body I am proud to subscribe myself a member. 

T am, Sir, yours faithfully, 
Srpney H. HOoLianps. 

Old Charlton, Kent, August 13, 1894. 





THE NILE RESERVOIR. 
To THe Eprror or ENGINEERING. 

Srr,—Ever since I can remember I have always taken 
a deep interest in anything connected with the pyramids, 
temples, &c., of Egypt—in fact, more than an interest, a 
fascination—and to destroy them, or do anything that 
was not a preservative, to nf mind would nothin 
short of vandalism ; if for nothing else, the sight of aon 4 
wonderful structures built thousands of years ago ought 
to take the conceit out of architects and builders for 
generations to come. 

The suggestion of Mr. F. W. Webb in last week’s 
issue, viz., to build a concrete wall round the Island of 
Phils, and so inclose the temples, is an excellent one; 
but to raise the temple bodily (as has been suggested) 
may do very well for Yankeeland, but to my mind 
is appalling. 

Yours faithfully, 


Accrington, August 14, 1894, + 





STEAM CANAL BOATS. 

To THE EpiroR OF ENGINEERING. 
Srr,—Seeing the discussion upon Mr. H. Barcroft’s 
aper, read before the meeting of the Institution of 
echanical Engineers, in your last week’s issue, I ask 

you if you will kindly afford me space to call attention 
to a much simpler mode of propelling canal barges carry- 
ae | very heavy weights. 

he oil engine I am about to refer to will run 
continuously any distance at a good average speed for 
ordinary-sized barges, and this with a crew of one man 
and a boy. This engine can be applied to existing vessels 
of any description, fishing, cargo, pleasure, &c., and put 
into very small space at a nominal cost. There is no 
boiler, no bunkers, no condenser, and no danger ; con- 
sumption 4d. per brake horse-power. 

The propeller will have none of the objections raised in 
the discussion ; it will be fully immersed according to the 
draught of the vessel, also the wave is driven entirely 
aft. 
This engine is in full demand for fishing smacks, and I 
am sure it is for want of being better known it is not 
applied to hundreds of canal boats, &c. 

ae P em 


. KENNEDY. 
Fish Docks, Grimsby, August 14, 1894, ~ 








IMPROVING DRAUGHT. 
To THE Eprtor OF ENGINEERING. 

Srr,—I would feel greatly obliged if any of your readers 
could suggest a way of increasing the draught of a boiler 
under the following conditions. The boiler is an ordinary 
vertical boiler, having a firebox 22 in. in diameter and 
6 ft. of iron chimney. As it is absolutely necessary that 
the engine and boiler should work as noiselessly as pos- 
sible, the exhaust is carried into an exhaust-box (some- 
what similar to those used with gas engines), and reaches 
the chimney at a very Jow pressure. The boiler ‘‘ hums” 
very loudly unless the firebox door is abcut 34 in. open, 
therefore I — it is impossible to use a fan or in- 
jector for forced draught. Can I induce a draught noise- 
lessly by suction? Any suggestions would be most grate- 
fully received by 

Wituiam Rapotirr, 

St. Heliers, Torquay, August 14, 1894. 








Metron Mowsray Sewace.—A Local Government 
inquiry was held on Wednesday at the Town Hall, Melton 
Mowbray, before Colonel J. Ord Hasted, R.E., of the 
Local Government: Board, for permission to borrow 4050/. 
for improvements at the sewage works. Mr. Edmund 
Jeeves, the surveyor to the Local Board, explained the 
scheme, stating that after investigating numerous systems 
of sewage disposal, the Board had decided to adopt the 
International system of ferrozone and polarite as being 
the most economical and efficient process. The sewage 
is at present treated by the lime process, which has given 
rise to serious complaints of pollution and the destruction 
of fish life. The rd have now determined to abandon 
the old system of tanks and to construct others upon the 
continuous upward flow self-cleansing principle, as em- 
bodied in the Candy tank, which has been also adopted 
by H.M. Government. In addition to the polarite filters, 
the works will be provided with three clarifiers to 
economise chemicals and save labour. There was no 
opposition, and it is intended to carry out the work 
forthwith. 
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MISCELLANEA. 

Tue following speeds are recommended by a French 
engineer for band saws cutting different metals: For 
wrought iron, 220 ft. per minute, and for cast iron, 150 ft. 
per minute, whilst the various bronzes are best cut at a 
saw speed of about 280 ft. per minute. 


The new Blackwall entrance to the West India Docks 
was opened yesterday afternoon by the chairman of the 
London and India Docks Joint Committee, who sailed 
from Brunswick pier through the new entrance lock with 
a large party of guests on board. 


A curious fact was noted at the Texel armour trials, in 
which it was found that steel projectiles fired against a 
Harveyised Vickers plate broke up when the striking | 
velocity was more than 1600 foot-seconds ; whilst with | 
lower velocities the projectiles held together, and pene- | 
trated more deeply than in the St. Chamond untreated | 
steel plates. 


Wooden water mains, the use of which is now being | 
revived in some of the western cities of the United States, | 
where wood is cheap and iron dear, have been used in 
Tokio, Japan, for over 200 years. In that town the pipes | 
less than 6 in. in diameter are bored out of the solid, | 
whilst larger pipes are built up out of planks, and have | 
usually a square cross-section. 


Work has been commenced on the Waterloo and City | 
Railway, and it is expected that the tunnelling will be | 
completed in 24 years. Most of the spoil is to be disposed | 
of by barges, the tunnels being driven from a shaft sunk in | 
the river. The problem of disposal of such spoil is one of | 
the principal difficulties to be met with in tunnelling 
through the heart of a large city. Messrs. Mowlem, 
Burt, and Co. are the contractors. 


The Canadian Government have now definitely voted 
the subsidy of 750,000 dols, for a 20-knot weekly service be- 
tween this country and Canada ((Juebec in summer, 
Halifax in winter), and they have made a provisional con- 
tract with Mr. James Huddart to provide the service, 
allowing him three months to raise the necessary capital. 
The subsidy is to be given for a period of 10 years, after 
which it is tobe reduced by one-third fora like period. The 
Finance Minister estimated the cost of running the boats 
at 60,000 dols. per round voyage, or 3,120,000 dols. per 
annum. 


The authorities at Chatham Dockyard have in prepara- 
tion a scheme for still further developing the extension 
works by constructing another basin. Plans are also to 
be prepared for three new docks, one of which is to be of 
immense size, and capable of accommodating the largest 
vessel likely to be built in the future. The need for 
larger docks is apparent, seeing that at Chatham there is 
not one of sufficient size to hold the cruisers Terrible and 
Powerful, —— fur in this year’s Estimates. It is 
estimated that the total cost of the proposed works will 
be about 1,500,0007. 


The Agent-General for New South Wales has received 
from the Hon. the Prime Minister, Sydney, the follow- 
ing telegram, viz.: The report on railways and tramways 
for the year ending June 30 last, just issued by the 
Commissioners for Railways in New South Wales, states 
that there were 2560 miles of railways open. The total 
earnings of 3,100,000/. show a decrease, but the loss is 
more than covered by savings in working expenses. The 
net earnings, after paying working expenses, were 
1,270,000/., equal to 34 per cent. on the capital. The 
percentage of working expenses to earnings was reduced 
to 564 per cent. The net earnings per train mile in- 
creased from 3s. 2d. to 3s, 5d. 


Her Majesty’s cruiser Blanche, Commander John L. 
Marx, arrived at Plymouth on August 10 from the Cape 
of Good Hope and West Coast of Africa station, and has 
= into harbour to make good defects to her starboard | 

viler, which have necessitated her return to England. 
It is said by a Z'imes correspondent she has a crack on the 
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The deepest parts of the sea are in all cases very near 
land. The deepest sounding known was obtained 110 
miles outside the Kurile Islands, where there are 4655 
fathoms, or 27,930 ft. of water. The next deepest is 
4561 fathoms, 70 miles north of Porto Rico. With these 
and a few other exceptions, the depth of the oceans, so far 
as yet known, does not reach 4000 fathoms, or four sea 
miles. The ocean with the greatest mean depth appears 
to be the Pacific, which covers 67 millions of the 188 
millions of square miles composing the earth’s surface. 
The Northern Pacific is estimated by Mr. John Murray to 
have a mean depth of over 2500 fathoms, while theSouthern 
Pacific is credited with a little under 2400 fathoms. These 
figures are, however, based on an inadequate number of 
soundings. Thus in the eastern part of the Central 
Pacific there is an area of 10,500,000 square miles in which 
there are only seven soundings, whilst in a long strip 
crossing the whole North Pacific, which has an area of 
2,800,000 square miles, there is no sounding atall. The 
Indian Ocean, with an area of 25,000,000 square miles, 
has a mean depth, according to Mr. Murray, of a little 
over 2000 fathoms, while the Atlantic (by far the best 
sounded ocean) has an area of 31,000,000 square miles, 
with a mean depth of 2200 fathoms. 


A party consisting of members of the Newcastle Asso- 
ciation of Students of the Institution of Civil Engineers, 


| paid on August 3 a visit to the widening works now in 


progress on the North-Eastern line at Felling, near 
The works under construction extend over a 
section 1} miles long, and are intended to provide sepa- 
rate tracks for the goods and passenger trains. he 
widening will Pion the removal of Felling station, 
which is claimed to be the oldest passenger station now 
in existence. Somewhat similar work is also in pro- 
gress on the north side of the Tyne, where the lines 
from the Manors station are also being doubled. In 
connection with this a large masonry arch has been 
erected over Dean-street, which is interesting in that the 
centres are supported on cast-iron boxes filled with fine 
sand. ‘To strike the centres, plugs near the bottom of 
these boxes are opened, when the sand readily flows out, 
and the centre is gently lowered. This ingenious method 
is not, of course, new, having been first employed, we 
believe, at the Pont d’Alma, Paris. The method is also 
a very convenient one to use in setting a boiler in place. 
The boiler is lowered on to plugs resting on these boxes, 
and adjusted as to levels, &c., by letting out sand as may 
be necessary. The brickwork is then built up, and finally, 
when the mortar has set, the sand boxes are removed. 


At a meeting of the Institution of Engineers and Ship- 
builders in Scotland, Mr. Strohmeyer explained the 
method of testing the amount of moisture in steam, 
devised by Mr. C. J. Wilson, of University College, 
London. The principle, which is more particularly 
applicable to marine engines, consists in comparing the 
saltness of the steam with that of the water in the boiler. 
The test is carried out by means of nitrate of silver, and 
the reaction is so delicate that with only 1 per cent. of 
salt in the boiler, 1 per cent. of priming water can be 
accurately determined to the second decimal. The process 
is as follows: To one part of salt boiler water there is 
added 100 parts of pure condensed water, and into this 
there ig poured a small quantity of concentrated solution 
of yellow chromate of potash. Then a nitrate of silver 
solution containing about one-tenth per cent. of this salt 
is slowly added. With each drop the salt water turns 
locally orange red, but this colour disappears at first; 


| later on, when all the salt has been acted on, the whole 


fluid changes colour from pale yellow to orange. The 





inside of her boiler not less than 10 ft. in length, the 
result being that steam could only be raised in it with 
safety to about 60 1lb., whereas the boiler should stand a 
test of 250 lb. to the square inch. An inquiry is to be | 
held into the cause of the defect, and the Blanche will be | 
relieved on the West Coast station by the cruiser Barrosa, | 
which is at present with the mobilised fleet. | 


At the Halle Engineering Company, Limited, in Halle, | 
Germany, the profit-sharing system has been in vogue | 
for some years. The share every man receives depends 


| terminus between 8 and 9 o’clock on Sunda: 


quantity of nitrate solution is noted, and then the ex- 
periment is repeated on the condensed steam from the 
engine, undiluted with distilled water. The ratio of 
the quantities of the nitrate of silver solution used in 
the two tests expresses the amount of priming in per 
cent, 

The Scotch Express which arrived at St. Pancras 
morning, 


| the 12th inst., met with a serious accident in the station. 
| Owing, it is alleged, to the failure of the brakes to act, it 


upon the dividend declared and the time he has been in | ran alongside the arrival platform at a speed so great that 


the service of the company. A man who has been in| 


the employment of the company for not less than three 
years receives 3 mark (3s.) for every 1 per cent. divi- 
dend declared. Last year the share of the profit paid 
to the men, exclusive of officials, amounted to 42,350 mark 
(about 2100/.). In 1892 the men of Section I. (three years’ 
service) received each 5/. 5s. ; the men of Section II. (two 
years’) 3/. 10s.each ; the men of Section ITT. (not less than 
one year’s service) 1/. 15s., and the men of Section IV. 
{under one year’s service), each 17s. 6d. The lads also 
receive gratuities. Three-fourths of all the men are now 


when the engine struck the buffer stops it broke them and 
| embedded itself in the embankment beyond, while the 
front part of the train was wrecked, and 19 passengers 
were injured, six of them so severely that they bad to be 
conveyed to the Royal Free Hospital in Gray’s-Inn-road. 
Major. I’. A. Marindiv, Board of Trade Inspector of 
| Railways, held an inquiry on the 15th inst. into the 
| circumstances attending the accident. A large number 
| of witnesses were examined. The evidence went to show 
that the collision was not of such a violent character as 
was at first reported, and that the damage to the vehicles 
was due to the extremely heavy weight of the train, 





in Section I., which proves that the system answers in 
every way, as the company paid a dividend of 35 per cent. 
in 1892. 

A mixture of water and glycerine is often used in | 
hydraulic plant which is liable to exposure to low tempe- | 
ratures. Owing to the fact that these materials tend to | 
separate somewhat, the results are not always satisfac- 
tory, particularly where the hydraulic system is exposed | 
to shock. The mixture, moreover, unless it contains a | 
considerable proportion of glycerine, is by no means diff | 
cult to freeze. According to a French authority, the | 
freezing points of different mixtures are as here given: | 


which made the impact with the buffer stops much 
greater than would have been the case if the engine had 
been drawing less weight. William Turner, the driver of 
the express, stated that from the time he left Edinburgh 
until reaching St. Pancras Station he noticed nothing 
unusual or wrong with his engine. He did not enter the 
station at a speed greater than usual, and his train did 
not run alongside the platform at a higher speed than five 
miles an hour. He attributed the collision with the 
buffer stops to the fact that at the particular spot where 
he was supposed to have brought his train to a standstill 
@ quantity of fish water had dropped upon the rails, and 


as a result rendered them so exceedingly slippery as to 
prevent the wheels from gripping. After hearing further 
evidence the inquiry was concluded, and Major Marindin 
will report in due course. 


The receipts of the 12 principal railway companies 
of England during the past half-year were 30,343,000/., 
an increase of 1,073,000/., or 3.7 per cent. This has been 
obtained at a relatively smaller working cost, the ex- 

mses being 17,339,000/., an increase of 564,000/., or only 

.4 per cent. The proportion of working expenses to 

oss revenue has been reduced from 57.3 per cent. in 
1893 to 57.2 per cent. in 1894. The result is that net 
revenue amounted to 13,005,000/., an increase of 509,000/., 
or 4.1 per cent., and this addition to the sum available 
for paying debenture interest and dividends on pro- 
prietors’ stocks has enabled several companies to make 
increased distribution. This latter result is expressed in 
the payment of 4,352,000/. on ordinary stocks, against 
only 4,074,143/. this time last year. The appended Table 
gives the rates of dividend and amounts paid as dividend 
on ordinary stocks, with amounts carried forward by the 
above railways, for the half-years ending June, 1894, and 
June, 1893: 


Dividends. 


| 
| 
| 


~ Carried Forward 


Companies. | Rate. Amount. 


1893. 


1893. 1894, 


£ 
2,458 
6,396 | 
23,693 


22,156 


/1894 1893 1894. 





£ 
7,584 
4,132 
7,274 


21,264 


£ 
62,864 
234,909 
506,987 


292,967 272,041 





170,799 
80,234 


8,301 

846 
61,565 
17,609 


42,589 

520 
51,460 
25,994 


ham, & Dover* 
London & North- 
Western p 
London & South 
Western 
Manchester, 
and | 


p.c. |p.c. 
Great Eastern ..' 1 
Great Northern | 3 3 | 
Great Western.., 44 4 
Lancashire and 
Yorkshire ../ 34 3} 
London, Brigh- 
ton, and South j 
Coast .. --| 44.) 44) 170,799 | 
London, Chat- | 
24 25 75,220 | 
5} | 54, 1,155,686 | 1,045,119 
.| 43 | 44 277,246 | 277,246 





Sheffield, 
Lincolnshire ..' .. 
Midland.. os 
North-Eastern... 
South-Eastern... 


Total 


6,220 
12/119 | 
10,594 

6,286 


178,298 


3,261 
11,074 
11,797 

8,596 


195,485 


805,511 | 788,568 
656,913 | 


609,033 

112,984 | 115,141 
| 

| 


4,352,086 | 4,074,143 








* Arbitration 4} per cent, Preference Stock. 





Tue TorrPrpo-Boat DestroyER ‘‘ RocketT.”—Messrs. 
James and George Thomson, Limited, Clydebank, 
launched on Tuesday, the 14th inst., the 27-knot torpedo- 
boat destroyer Rocket, the first of three ordered by the 
Admiralty from this firm, which has constructed similar 
craft for foreign Governments in recent years. The 
Rocket had all her machinery on board when launched, 
so that little time need elapse before the official trials, 
when we hope to deal at length with the design and con- 
struction. Meantime it may be stated that the boilers 
are of the Normand water-tube type, with copper tubes, 
while the engines are of the triple-expansion type, driving 
twin bronze screws, 


HOLYHEAD AND Dustin Servick.—The London and 
North-Western Railway Company express paddle steamer 
Banshee has recently been fitted by Messrs. Laird Brothers, 
Birkenhead, with new machinery on the tri-compound 
system, after the pattern of that made by the same firm 
for her sister ships Lily and Violet about three years ago. 
The official trials were made recently between Dublin 
and Holyhead. On July 30 she left Holyhead for Dublin, 
and made the passage from the Breakwater to Poolbeg 
Light in 2 hours 464 minutes, the fastest on record. To 
the Kish Light her speed was over 21 knots. The return 
run was made on Wednesday, August 1, in 3 hours 
34 minutes. During the first half a speed well over 
21 knots was recorded, but the latter part was spoilt b 
a slight derangement of condenser tubes, coupled wit 
adverse ebb tide and considerable roll of the sea, On 
Tuesday, the 7th inst., she completed her trials by a run 
from Holyhead round the Kish Light and back to Holy- 
head—a distance of 96 nautical miles—the machinery 
working admirably, and the speed attained being fully 
half a knot in excess of that promised by the contractors. 
The run to the Kish Light occupied 2 hours 21 minutes, 
the engines making 36 revolutions with 4750 horse-power. 
‘The return run against the tide, with a rough beam sea 
and southerly breeze, occupied exactly the same time, 
with 38 revolutions and 5150 indicated horse-power, the 
mean speed for the whole time being 20.42 knots. The 
engines are triple-expansion, and the cylinders are placed 
in line athwartships, the low-pressure being in the middle, 
the high-pressure on the port side, and the medium- 
pressure on the starboardside. Piston valves are used for 
the high - pressure and medium - pressure engines, and a 
balanced D-slide for the low-pressure engine, The re- 
versing gear is attached to the upper framing which sup- 
ports the guides, and is worked by a steam and hydraulic 
engine. Steam is generated in six boilers of the locomo- 
tive marine type, at a pressure of 155 1b. on the square 
inch. They are placed in two groups of three each in 
two closed stokeholds. Air is supplied to the furnaces 
by two large fans situated on the upper deck, driven by 
two sets of a vertical engines. The air pressure 
is 3in. water. The paddle-wheels are fitted with curved 





steel floats of special design. 











Ave. 17, 1894.] 


ENGINEERING. 











CONSTRUCTED 




















\ 
A SS | y 

‘eS  aapes t } 
1WT;A « ying 
y Yj 8 i 2M 
ZZ 4 tag vit YM 
1 KKK Ei nim SS S 
| BS = rf Ve 
am fe Oo) 
LON SEK my 

Y SSSSS {_AS 

N jak NY: i 
oe rR 
t N | SY 
ZN | y 










«le Drum 





To Driver Brake KORE 
Independent. S 





To Train Pipe Ga 
and Pump Goverdor 









dent On Brake 7% 
_ Independent Driver Broke (i; 


‘«< 
SF 


Ry 


—_—s 
a 








Q. Action 













Md 
Po 


[Ss 


Sooo 














—j - + 
i 


MTTIILLLIDITIEY 


TTS 
Y 

Z 
a 

<8 


eeesasoedsenssnessenseess 


a7 


\ 
IN 
J 


x 








=\ 


SO 


| 


a 


Yi 

: AE 
Ue 
gal 
VL 


Vacageccccccede 


a rH 
Y itll: 








KY fe 












(4 





— 


2K 
SUGGS 
Wy 


ey to a 
GUO4 


At the Columbian Exposition the Boyden Brake 
Company of Chicago showed complete fittings for 50 
freight-car brakes, connected with full lengths of train 
pipe, and all necessary details, such as couplings, hose 
and cocks, to constitute a completed 50-car train, 
—— to operate as in practice. The exhibit also 
included a complete engine and tender brake equip- 
ment, consisting of air pump, governor, engineer’s 
valve, storage tank, gauges, fixtures, and driver-brake 
cylinders ; the whole being arranged to operate as in 
practice. The principal devices exhibited separately 


were the air pump, the engineer’s valve, the pump 
governor, the quick-action triple valve. 

_The quick-action valve is illustrated by the sectional 
view, 





ig. 7, and by Fig. 8, which is a view of the 
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valve as it appears when removed from the valve 
casing. The branch pipe from the train pipe is con- 
nected to a drip chamber by the union H; the pas- 
sage I leads to the piston cylinder D; the passage 
A leads to the auxiliary reservoir; the passage J 
leads to the brake cylinder, and the exhaust port C 
leads to the atmosphere. To charge the auxiliary 
reservoir, the air from the train pipe passes through 
the branch pipe and passage I to the cylinder D, and 
moves the piston to the position shown in Fig. 7, the 
air then opens the check valve and passes through the 
square openings in the sleeve F to the central chamber 
C, from which it passes through the space L between 
the piston sleeve and the bushing, into the auxiliary 
reservoir side of the cylinder D, which contains the 
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iston, from thence it passes through the small port M 
in the check valve N and the large passage A to the 
auxiliary reservoir. 

To apply the brakes by graduation, a slight reduc- 
tion of pressure in the train pipe moves the piston and 
its attached parts to the left, until the movement draws 
the stem through the main valve sufficiently far to ex- 
pose one of the ports P in the valve stem to the air 
pressure in the chamber C, The airthen passes from 
the auxiliary reservoir by way of the passage A across 
the cylinder D, through the space L into the central 
chamber C, and then through the ports P in the 
valve stem and the passage J to the brake cylinder, 
the air pressure in the chamber C holding the main 
valve O on its seat when graduating. The piston and 
its attached parts remain in the same position until 
the pressure has been sufficiently reduced in the reser- 
voir, by passing into the brake cylinder, to cause the 
piston to move to the right until the end of the valve 
stem comes in contact with the abutting piece R, which 
retards the movement; when in this position, the 
supply port P in the valve stem has passed into the 
main valve O, which prevents any further accumula- 
tion of pressure in the brake cylinder; while in this 
position the cup 8, which controls the release of the 
air, has not moved sufficiently far to uncover the 
diagonal port that leads to the atmosphere, thereby 
holding the pressure in the brake cylinder, and exert- 
ing the desired braking force. If it is desired to in- 
crease the pressure in the brake cylinder, the above 
operation is repeated. 

To release the brakes, the maximum pressure is 
restored in the train pipe, which, acting on the piston, 
overcomes the resistance of the spring T, and causes 
the release-valve cup S to uncover the diagonal port 
and allow the air to pass from the brake cylinder 
through the port uncovered by the cup S, and thence 
to the annular chamber made in the bushing, from 
which it passes through the port G to the atmosphere. 

To apply the brake fully (not a quick-action), an 
amount of air is allowed to escape gradually from the 
train pipe, that will slowly move the piston its full 
stroke to the left, unseat the main valve O and allow 
the air to pass from the auxiliary reservoir to the 
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brake cylinder through the port opened by the main 
valve O. 

To apply the brakes fully (by a quick-action for an 
emergency stop) the train-pipe pressure is suddenly 
reduced at the engineer’s valve about 15 lb., which 
quickly moves the piston and its attached parts their 
full stroke; this will unseat the main valve O and 
close the release valve ports. The air from the train 
pipe will then pass through the piston sleeve F, opening 
the check valve, into the central chamber C, and as 
the main valve O is off its seat, the air will pass 
directly from the train pipe to the brake cylinder. 
This operation is due to the co-action of three momen- 
tary pressures of the compressed air, which approxi- 
mately are 70 lb. from the auxiliary reservoir acting 
on the right of the piston, holding it to the extreme 
left of its stroke ; that on the train-pipe side of the 
piston being 55 lb., due to the reduction in the train 
pipe, and that in the central chamber C being 5 lb., 
due to the supply thereto from the auxiliary reservoir 
being limited through the small grooves V, in the 
piston sleeve, and the discharge therefrom through the 
port opened by the main valve O being so much larger. 
The 55 lb. pressure from the train pipe, therefore, will 
then lift the check valve and pass through the square 
openings in the piston sleeve F to the central chamber 
C, from which it passes directly into the brake 
cylinder, thereby performing two functions in quick- 
action, namely, partially emptying the train pipe to 
quicken the action of the valves on the following cars, 
and partially charging the brake cylinder with the 
train-pipe air. After the pressures in the train pipe 
and the brake cylinder have been equalised through 
the port opened by the main valve QO, the air will con- 
tinue to pass from the auxiliary reservoir through the 
main valve port until there is an equalisation of pres- 
sure in the auxiliary reservoir and brake cylinder. 

Fig. 2 is a plan of the engineer’s valve, showing 
the different positions by radial arrow-headed lines. 

Fig. 1 is a vertical section on line X. 

Fig. 3 is a top view of the valve seat with the cap 
removed, showing by a dotted line a disc representing 
the rotary valve, with a projection therefrom forming 
the handle, by which, when it is placed in the different 
positions, the port, &c., will pass over the valve seat 
as in practice. The shaded spaces represent the 
cavities in the face of the valve; the ports C and D 
being cut through the disc as they are in the valve. 

Fig. 3a comprises a top view of the rotary valve. 

Fig. 4 gives a plan and a section of the rotary valve 
on line Y, 

The valve handle shown in Figs. 1 and 2 is in the 
position for applying the driver brakes independently, 
with the train brakes released ; in this position the air 
will pass from the main drum through the passage A 
to the chamber B, then through the round hole C in 
the valve to the driver brake cylinders direct, by way 
of the port K, suitable pipe connections, and the ex- 
haust port in the triple valve of the driver brake, and 
apply the driver brakes ; at the same time the air will 
pass through the radial hole D in the valve to the 
cavity E in the valve seat, from which it will pass up 
into the cavity F in the valve, then down into the 
cavity G in the valve seat, from which it passes into 
the train pipe by way of the passage H, thus releasing 
and charging the train brakes. 

To release the driver brake, the handle is placed 
(Fig. 2) in the ‘‘ releasing ” position. This will bring 
the cavity I in the valve in communication with the 
port K leading to the driver’s brake, and release the air 
therefrom by discharging it to the exhaust cavity L in 
the valve seat, which communicates with the atmo- 
sphere. The air from the storage drum will continue 
to pass to the train brakes, as the radial hole D is still 
in communication with the cavity E in the seat, as 

reviously stated. In this position all brakes are re- 
local. as is also the case when the handle is placed in 
the “running” position, this position being provided 
only to have a corresponding movement of the handle 
with the Westinghouse valve to prevent confusing 
engineers familiar with that make of valve. When 
the handle is placed in the ‘‘ blank ” position, all ports 
will be closed, as the cavity F in the valve will have 
passed out of communication with the cavity E in the 
valve seat. When the handle is placed in the 
‘‘ graduating” position, one end of cavity J in the 
valve will communicate with the atmosphere by way 
of the exhaust cavity L, and she other end with the 
small passage M in the valve seat, which communicates 
with the train pipe by way of the cavity G. While in 
this position, the air is continually discharging from 
the train pipe as fast as the passage M will permit it ; 
at the same time the air from the equalising drum is 
also discharging in the same ratio from the port N, by 
way of the cavity J in the valve and the cavity L, the 
brake will thereby continuously and gradually apply 
itself until the handle is placed in the ‘‘ blank ” posi- 
tion, which will prevent any further discharge of air 
from the train pipe and hold the brakes in the desired 
position. 

The forward wave or flow of the train-pipe air, 
which continues after the valve is blanked, is 
gradually stopped by passing into and accumulating 





in the equalising drum, as the passage M in the valve 
seat affords communication between the train pipe and 
drum, when the valve is in the ‘‘ blank ” position, and 
thus prevents any of the front brakes from releasing 
when the valve is blanked. When the handle is 
placed in the ‘‘ quick-action” position, the cavity F 
opens full cémmunication between the train pipe and 
atmosphere by way of the cavity G and exhaust cavity 
Lin the seat ; this will open the train pipe to its full 
capacity, and give the brakes a quick-action for an 
emergency stop. When the handle is placed back in 
the releasing position, the brakes will be released, as 
before stated. The rotary valve is operated from the 
handle through the piece O, and the whole can be re- 
moved for cleaning and oiling by unscrewing the cap 
P, which admits of the removal of all parts of the valve 
that require attention. 

Fig. 6 is a sectional view of the air-pump governor ; 
this section clearly shows the construction. 

The bedy of the governor is attached to the pump by 
a union in the usualmanner. The steam pressure etd 
the boiler passes up the passage A to the controlling 
valve B, which is open owing to the steam pressure 
holding it up, and passes to the piston D, holding it 
down ; and as the piston is of a greater area than the 
main valve E, it will force the valve off its seat and 
allow the steam to pass to the pipe and continue so 
until the air pressure in the train pipe is of sufficient 
pressure (70 tb.) to overcome the spring C. This is 
accomplished by having a suitable pipe connection 
from the train pipetotheport G, which supplies air pres- 
sure to the diaphragm H, and when sufficient pressure 
has accumulated to force the spring C down, it closes 
the controlling valve B and cuts the steam pressure off 
from the piston D, which will be raised up by means 
of the spring and allow the main valve E to seat, thus 
cutting off steam to the pump and stopping it. The 
pump will remain stopped until the train-pipe pressure 
has reduced a pound or so, whereupon the spring C 
will move the diaphragm up and the controlling valve 
B will again open communication between the passage 
A and piston D, and admit steam thereto, forcing 
down the piston D and opening the main valve, as 
before set forth. 

The governor is regulated by the nut O, being ad- 
justed with a special wrench, by unscrewing the ring 
P and inserting the wrench in the slot and adjusting 
the nut O accordingly. 

The steam and air cylinders of the air pump (Fig. 5) 
are provided with ordinary piston heads fitted with 
rings, and the two pistons are connected by a rod, as 
shown. The engine is located above and the pump 
below. The main steam valve consists of four pistons 
at the side, two of which are the larger. When steam 
first enters the steam chest, the piston valves are 
moved to the left, which movement is due to the greater 
area of the pistons; steam communication is thus 
opened with the left side of the main piston, and the 
exhaust is opened at the right side. The main piston 
then moves to the right until it comes in contact with 
a tappet rod near the end of its stroke, and thereby 
moves the small slide valve attached to the tappet rod 
in the same direction, This movement of the slide 
valve allows steam to pass to the steam chamber on 
the right side of the large piston valves, and opens the 
chamber to the left of the small piston valves to the 
exhaust, whereupon all the pistons forming the main 
valve are shifted and the stroke of the main piston is 
reversed. The main piston, at the end of its right 
stroke, will come in contact with the right-hand tappet 
rod, which will again shift the slide valve and allow 
steam to enter the steam chamber of the small piston 
valves, and open the chamber of the large piston 
valves to the exhaust, which shifts the piston valves 
and reverses the stroke- 

The steam is admitted from the steam chest to the 
main steam cylinder by the piston valves uncover- 
ing ports between them, as shown by arrows; and 
the exhaust from the main cylinder to the atmosphere 
is governed likewise. 





INDUSTRIAL NOTES. 

Tue state of unrest in the labour world continues, 
though there are signs of an abatement in some 
quarters. The delegate meeting of the Scotch Miners’ 
Federation have agreed to recommend the men on 
strike to return to work if they can obtain an advance 
of 6d. instead of 1s. as demanded, with the under- 
standing that wages on that basis shall continue for 
18 months. This is understood to be the proposal of 
the National Miners’ Federation. It is not certain 
that the Associated Coalowners will agree to this 
arrangement, but it is anticipated that the non-asso- 
ciated employers will assent to the compromise. If 
they should, it is very doubtful whether the associated 
employers will stand out. The men have been suffer- 
ing acutely, the families being on the verge of 
starvation. The English levy has fallen short to the 
extent of 4000/., and the grants from other societies 
have not been equal to expectation. Indeed, how 
could it be otherwise, seeing that some of the best 
unions are expending as much as 1s. 6d. per member 





per week on their own unemployed, sick, and aged 
members? The enthusiasm of the older unions has 
somewhat cooled down by the demands for help from 
unions which strike without funds, and often without 
any real justification. This feeling is so strong that 
even where the strike is justifiable, in their opinion, a 

rant or levy is withheld, or given with hesitation. 
co the Scotch ironmoulders have been content to 
suggest voluntary aid, but no grant or levy. 


The state of trade in the engineering industries, as 
disclosed in the returns published by the Amalgamated 
Society of Engineers, seems to indicate that things are 
going from bad to worse, in so far as the number of 
unemployed is concerned. The total number signing 
the vacant book was 7155, or 572 more than last 
month. The total is, indeed, the highest ever re- 
corded, except in January last, when it reached 7688. 
But of that number over 1000 were idle owing to 
suspension benefit or disputes, so that the present 
number of unemployed is more significant and dis- 
couraging, especially considering the season of the 
year. The strike of moulders and pattern-makers on 
the north-east coast, and the coal strike in Scotland, 
will account for the increase of unemployed, but the 
fear is that the season will pass before it is possible 
to recover from the stagnation thus caused. The 
membership of the society has now risen to nearly 
75,000 (74,968), of whom 11,250 are on the funds ; 
7155 on donation benefit, 1638 on sick benefit, and 
2457 on superannuation allowance. The total cost of 
these three benefits alone was over 4579/., or ls. 6d. 
per member per week, besides which 223/. was ex- 
pended on contingent benefit. The cost of donation 
benefit was 113d. per week, superannuation 44d., and 
sick 24d. The Amalgamated Society makes it clear 
that they are in no way responsible for the strike on 
the north-east coast; it was left to the pattern- 
makers, who are members, to take what steps they 
age in the district, and some remained at work. 

hus the three great unions more or less affected—the 
Boilermakers and Iron Ship Builders, the Shipwrights, 
and the Engineers—have abstained from taking part 
in the struggle, except, indeed, such part as circum- 
stances compelled them to take. Efforts are now being 
made by some of the old leaders to bring about a settle- 
ment, and probably some arrangement is not far dis- 
tant. The Australian report has still to record a bad 
state of trade, with very many out of work. The Cana- 
dian and American report is not to hand. The conces- 
sion of the eight hours was celebrated at Chatham by 
a great meeting, at which resolutions thanking the 
Government were enthusiastically passed. References 
of a complimentary character were also made to the 
firms which had initiated the movement, and to others 
which had more recently adopted it in connection with 
the engineering industries. 


The monthly report of the Ironfounders’ Society 
states that there appears to be no sign of any improve- 
ment in the state of trade. On the contrary, taking 
the returns from the branches on the whole, they show 
a tendency to a still further depression. Nevertheless, 
the difference this month, as compared with last 
month, is very slight, the increase for the four prin- 
cipal benefits only eho to $d. per member per 
week, as regards the expenditure. But small as the 
increase is, it comes at a period of the year when 
usually expenditure is at its lowest, and when gene- 
rally the funds show an increase rather than a decrease. 
The total decrease on the month was only 144/. 3s., 
but the total balance in hand in June, 1893, was 
40,0397. 5s., whereas now the total balance is only 
21,1587, 10s. 8d., or only a little over one-half what it 
was in the middle of last year. The total number of 
members on the funds was 3727, as against 3582 last 
month, an increase of 145. Of this increase 88 were 
on donation benefit, 55 on travelling and other trade 
benefits, but there was a decrease of eight on dispute 
benefit. The increase on the sick list was only eight, 
and on superannuation two. The cost per week of 
those benefits was 1596/. 13s., or 2s. 1}d. per member 
per week. The total number on dispute pay, chiefly 
on the north-east coast, was 969, and the total moving 
from place to place in search of work, with ‘‘ cards,” 
130. Altogether the condition of the society, as 
regards the number on benefits, is not very encourag- 
ing for the time of year. The returns as to the state 
of trade in the various districts show that in 51 
~— with an aggregate of 4866 members, trade was 
rom good to slack, as compared with 55 places, with 
6132 members, last month. On the other hand, in 71 
places, with a total of 9249 members, trade was from 
very dull to very bad, as compared with 67 places and 
9039 members last month. Although the total num- 
ber of members employed in the districts where trade 
is represented as bad, only shows an increase of 210, 
and the number of places only four, yet the decrease 
under the heads representing a moderate degree of 
trade was four places, employing fewer members to 
the extent of 1266. This pe that the general state 
of trade is less satisfactory. Of course the one factor 
in this depression is the dispute on the north-east 
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coast, the effect of which has been to curtail labour in 
other districts, in the same trade. So delicately 
attuned is our commercial and industrial machine, that 
the least disturbance vibrates from centre to circum- 
ference. 





The monthly report of the Associated Ironmoulders 
of Scotland also has to deplore the condition of trade, 
first of all on account of the usual summer holidays, 
which influence trade in Scotland more than in England, 
and also by reason of the strike of the Scotch miners. 
Trade has also been affected by the strike of the 
moulders on the north-east coast, by reason of the 
working agreement or common understanding with 
the Ironfounders’ Society, whereby the Associated 
Moulders refuse to make castings for the firms on 
strike. The report says, ‘‘ This dispute has caused us 
labour and expense in stopping work being made by 
our members when it was known to come from dispute 
shops to any of our districts.” Of course, this stopping 
of supplies is a mode of warfare which is resorted to 
by both sides, although not always in the same way 
precisely ; but in proportion to the extent to which it 
operates, it shows how widely one dispute, in any 
particular trade or district, may affect the whole trade 
in all districts. This is an additional argument in 
favour of an extended system of conciliation and arbi- 
tration in labour disputes as a means of restoring peace, 
and giving confidence in respect of industrial under- 
takings. Out of a total of 6213 members in this 
society, only 4327 are returned as in work, while 755 
are out of work, 472 of whom are on idle benefit. 
There are also 263 on superannuation benefit, the 
others being abroad, in England, or retired from the 
trade in Scotland. The proportion not at work is large. 





The report of the Associated Blacksmiths states 
that the returns are most discouraging ; and further, 
that no improvement can be looked for until the dis- 
putes on the north-east coast and in the coal districts 
of Scotland are settled. Owing to the strike on the 
north-east coast, some 33 per cent. of the blacksmiths 
have been thrown idle, and other firms are closing 
their shops and yards. The report admits that the 
engineers and shipbuilders did not look with favour 
upon the policy of the trades specially affected. But 
the blacksmiths report more favourably as regards the 
strike of the miners. Out of 44 districts, only 14 re- 
turn the state of trade as moderate, and fair to good in 
four instances ; in 30 places it is dull to very bad. 
Out of a total of 2369 members, 248 are on idle benefit, 
and only two on dispute benefit. A dispute is re- 
ported at Whitehaven, through the change to the 48 
hours per week system, the dispute being as to wages. 
Only two members of the union are involved; the 
others are non-unionists. 





The monthly report of the Amalgamated Carpenters 
and Joiners for August shows that the total member- 
ship is 42,783, of whom 1656 are on unemployed 
benefit, 1248 of whom are in receipt of 10s. per week. 
There was also a total of 746 on the sick list, 469 of 
whom were in receipt of 12s. per week. There were 
also 452 superannuated members, most of whom were 
in receipt of 8s. or 7s. per week, only 16 having but 
5s. per week. This is a most healthy example of the 
thrifty character of the better class of trade unions— 
keeping their own poor, sick, and aged members. 
The state of trade generally may be said to be mode- 
rate or fair, inasmuch as out of a total of 659 branches, 
only 64 in England and Wales, four in Scotland, and 
one in Ireland return the state of trade as being bad. 
In some of the districts of the north-east coast the 
members are on strike, including the Hartlepools, 
Middlesbrough, Stockton, and some adjacent districts. 
A dispute has also arisen in the Wolverhampton 
district. The report gives a brief abstract of the 
organisers’ reports, six of whom are engaged perma- 
nently in spreading the principles of unionism and 
gathering men into the union. The expenditure for 
the last quarter in this respect was nearly 353/., in- 
cluding salaries of agents, allowance money, fares, and 
sundry expenses. This expenditure is met by aspecial 
fund, the balance of which stood at 246/. The report 
takes cognisance of some ‘‘ dubious” advice, resulting 
In personal injury, tendered to the men on strike at 
Birmingham by one of the members, The Birming- 
ham branch promptly protested against such inflamma- 
tory advice, and condemned the language used. 





As the time draws near for the meeting of the Trades 
Union Congress at Norwich, activity is quickened. 
There appears to be a dead set against Mr. Charles 
Fenwick, M.P., as secretary, mainly because he is not 
able to agree as to the policy of an eight-hours day by 
Act of Parliament. The Committee stage of the Mines 
Eight-Hours Bill will not help him. His position is a 
difficult one. He is not only opposed on principle to 
legislation, but his own society is averse to it ; so that 
if he acts true to his convictions, and to his society, 


he will incur the enmity of the delegates of the 
National Federation and also of the newer unione. 
The London Trades Council have reversed their former 








decision not to send delegates, and have elected two, 
both of whom are instructed to oppose Mr. Fenwick’s 
re-election. Mr. George Shipton, the secretary, was 
not elected, although he has been at congress every 
year for 23 years. 
advent into the congress dates from 1872, when it 
first met at Nottingham ; he has occupied the post of 
treasurer, and for a time that of secretary. In addi- 
tion to the 119 resolutions printed in the final notice, 
referred to in last week’s ‘‘ Industrial Notes,” pages 
upon pages of new resolutions have been sent in since, 
all of which will form a supplemental list. In the 
first batch there was not a single resolution for captur- 
ing and taking over the means of production, though 
this constituted one of the chief proposals at two or 
three congresses, and the present treasurer was out- 
voted as a candidate for Parliament because he would 
not subscribe to such a proposal. In some quarters 
there is an uneasy feeling as to the result of this year’s 
congress. But in so far as general industry is con- 
cerned, a congress resolution will have very little 
effect. If, however, the resolution formulates sugges- 
tions for any amendment of the law, where a real 
grievance exists, then it exerts a powerful influence 
upon Parliament. The progress of the last 25 years 
shows what may be done by a moderate policy, and a 
businesslike course. The mere attempt to crowd the 
notice paper of the House of Commons with Bills of a 
multifarious character, and with motions, only results 
in congestion and in a general system of blocking. 
The new men find this out. Hence, although their 
promises were many, their performances have been 
very few. The Parliamentary coach is very small ; 
only a few passengers can be taken. 





The condition of the engineering trades throughout 
Lancashire manifests little change for the better. The 
cotton trade is so quiet in the weaving branches that 
several mills have closed for a rather long holiday. 
At Blackburn alone, some 40,000 workers have been 
thrown idle by the stoppage of 1,000,000 spindles and 
65,000 looms. The operatives are using the interval 
for their holiday trips to Blackpool, Morecambe, the 
Isle of Man, and other places. Theamount withdrawn 
from the savings banks is said to exceed that of last 
year by 30 per cent., although the year has not been a 
very prosperous one. The exodus from the cotton 
centres has been immense. 





In the Wolverhampton district greater quietness has 
prevailed owing to the holiday season. The demand 
for iron has been moderate, limited in most cases to pre- 
sent requirements, in many instances to urgent needs 
only. AtCradley Heath and Oldhill, Staffordshire, dis- 
tricts, some 2000 workers engaged in the chainmaking 
industries struck work last week against the present 
scale of prices. Their rates of wages they declare to 
be starvation rates, so that they think no rates at all 
cannot be much worse. Butthe workpeople are with- 
out funds, so that the strike must be carried on by 
contributions from the outside. In the present state 
of trade, with the pressing demands upon trade union 
funds, grants of money will, it is feared, be few and 
small. These and cognate trades are in a deplorable 
condition, and no help will cure it, but quiet patient 
organisation. 





The Parliamentary battle for the Mines Eight-Hours 
Bill, in the Committee stage, commenced with some 
vigour, great preparations having been made on either 
side. Statements were issued by the Miners’ Federa- 
tion and by the mineowners, and whips were also 
issued to members to be in their places. The amend- 
ments upon the notice paper were numerous, and 
aimed, some of them, at the total destruction of the 
Bill. The main point, perhaps, was local option, a prin- 
ciple advocated by many, though they would not 
admit it in the case of the Employers’ Liability Bill. 
Some of the other important amendments sought to 
introduce variations in the hours; counting from the 
bottom of the pit, instead of from the pit-bank, was 
another suggestion. Then the question of penalties 
cropped up in the amendments, so as to fine the men 
as well as the employers. The local option clause was 
passed unexpectedly, and the Bill was then withdrawn 
by its supporters. We shall refer to this matter at 
greater length next week. 





The Blastfurnacemen commenced the eight-hours 
system in some cases last week, but it will take a little 
time before any definite conclusion can be drawn from 
the experiment, which all will watch with interest, 
because of the nature of the employment, and the 
exhausting character of the work. It is curious that 


these men have worked longer hours than those en- 
gaged in less laborious occupations for a period of over | 


40 years. Only recently have they enjoyed a partial 
reduction of the long hours worked in the “‘ forties.” 





It is very curious that last week there waited upon 
a member of the Government a deputation which 
has found no way into the press. It was complained 
that the fair wages clause had operated badly as 


He is one of the very few whose | 


|regards some London trades, as it tended to drive 
|the work into other localities. Really this is a 
| strange contention. If it were true, and the men 
| feel it to be a grievance, all they have to do is to 
work for lower rates—that is, at the rates paid in the 
districts to which the work has gone, or is going. But 
to urge on the fair wages clause, and then to complain 
of its operation and-effects, is playing at double with 
the question. Labour, after all, is only one element 
in the cost of production, though an important one. 
In London there are many other very important ele- 
ments, rent and transit being two prominent factors 
in the cost. 





Efforts have been and are being made to settle the 
question of the wages of surfacemen in connection with 
the coal dispute, and the recent agreement for a 10 
per cent. reduction. A good deal of antagonism has 
been manifested in some districts against any reduc- 
tion, on the ground that the surfacemen did not par- 
ticipate to the full in the advances made to the coal- 
getters. But it is thought that the matters in dispute 
will be quietly settled in most cases, 

The South Staffordshire and East Worcestershire 
Coal Trade Wages Board have given notices for ascer- 
taining the selling price of coal with a view to some 
reduction in wages. The men’s representatives agreed 
to the proposal, so that it is probable that the result 
will be amicably arranged when the accountants’ 
report is presented. 





BOREHOLE WELLS FOR 
SUPPLY.* 
By Mr. Henry Davey. 

At the Cardiff meeting of this association I proposed a 
new system of borehole wells for town water supply. 
Since that time the system has been carried into effect at 
several places, and I now propose to describe one of the 
most important examples of executed work, viz., that of 
the Netherley Pumping Station of the Widnes Water 
Works. My subject is dealt with under two heads : 


TOWN WATER 


1. THe System or BOREHOLES. 
2. THE APPLICATION OF THE Pumpinc Power. 


1. The System of Boreholes.—This is shown on Fig. 1, 
and is thus briefly described. 

In procuring water for town water supply, it is the 
usual and necessary practice to provide duplicate pump- 
ing engines, and where two engines are made to pump 
from the same well, the well must be very large that it 
may accommodate two sets of pumps. Such wells are 
usually 12 ft. to 14 ft. in diameter. 

To sink such a well in the ordinary way is a very long 
and costly undertaking, especially if soft strata are met 
with, where lining becomes necessary. On the com- 
pletion of the well, it may be necessary to drive adits to 
increase the water supply. A simple borehole is made 
very cheaply and very expeditiously ; four 30-in. bore- 
holes can be put down in a very small fraction of the 
time required to sink a 12-ft. well. 

Instead of making a large well, the author puts down 
four boreholes to accommodate the pumps for duplicate 
pumping engines—a pair of pumps to each engine. The 

reholes being completed, the pumps are lowered into 
them, and coupled up to the permanent engines. Im- 
mediately that is done the water found in the boreholes 
can be pumped and supplied to the town. Should it be 
insufficient, then a small well would be sunk in the dry 
to the bottom of the borehole pumps. The water being 
kept down by the pumps, the boreholes at the level of the 
pumps would be connected to the centre well, and adits 
driven to collect more water. Should the boreholes yield 
sufficient water, it would not be necessary to sink the 


well, 

It would be absurd to advocate any particular system 
of well-sinking as being universally applicable; this 
system, however, of making wells offers advantages 
under favourable conditions, but the advisability of its 
adoption in any particular case must be a matter of judg- 
ment with the engineer poe the work. 

Having illustrated and described the system in outline, 
we will proceed to describe, with the aid of Fig. 2, the 
above-named practical example of executed work. 

The Sembee in question, two in number, are sunk in 
old red sandstone rock, and are placed 20 ft. apart, each 
bored to a diameter of 30 in. for a depth of 200 ft., and to 
a reduced diameter of 18 in. for a further depth of 200 ft. 
and 300 ft. respectively, thus making the first hole 400 ft. 
deep, and the second one 500 ft. deep. On the comple- 
tion of the boring, the water stood 70 ft. to 80 ft. from the 
surface of the ground. At this time an old engine on the 
same site was pumping 1} million gallons per day. The 
main pumps were then lowered into the boreholes, each 
pump extending to the bottom of the large part of the 

ole, 200 ff. from the ground level. In that ee, 
the pumps were suspended from a cast-iron bedplate sup- 
ported on a concrete foundation formed round the top of 
the holes, a block of oak being inserted between the head 
of the pump and the bedplate. In this suspended position, 
the pumps work without the slightest unsteadiness. 

It must be observed that no temporary pumping plant 
being required, the main engines were erected whilst the 
boreholes were being made, so that on the completion of 
erection of the engines and pumps, water could be at 
once supplied to the town, but it remained to be proved 
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what was the quantity of water available. The engines 


were made for the purpose of pumping 2} million gallons | 


per day, but it was found that, working "p to their full 
capacity of 2% million gallons, the full yield of the bore- 
holes was not reached. On starting the new pumps it 
was found that when pumping 2/ million gallons per day, 
the water level was lowered to 100 ft. from the surface of 
the ground. , 

Had the yield of water been insufficient then, whatever 
water there was might have been sent continuously to 
the town, whilst the small well A shown on Fig. 1 
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was sunk, and adits driven, say, at a depth of 180 ft. or 
200 ft. from the surface for the purpose of collecting more 
water. In chalk this would probably have been neces- 
sary, but in sandstone water circulates more freely. In 
this and in other cases, in sandstone it has not been neces- 
sary to drive adits. Similar boreholes and pumps have 
been put down in red sandstone at Fleetwood, Kingswin- 
ford, and other places with equal success. 

‘ig. 3 is an example of the application of a borehole pump 
to increase the water supply by pumping from a seen, Se 
This work was carried out at another pumping station. 

The well A was originally supplied from the borehole B, 
but it only yielded 600,000 gallons per day, when the 
water level stood 55 ft. from the ground level. The 
author then devised the mechanical motion shown on 
Fig. 3, and by attaching it to the engine made it 
work the double-acting pump shown in the borehole, thus 
lowering the water level in the borehole 100 ft., increasing 
the hydraulic gradient of the water supplying the bore- 
hole, and thereby augmenting the supply and raising it 
from 600,000 gallons to 1,600,000 gallons per day. 

2. The Application of the Pumping Power.—The motive 
power at the Netherley station consists of a 230 horse- 
power compound surface-condensing engine, employed to 
pump from the borehole into a masonry tank by the 
engine foundations, from which tank the water is forced 
by the same engine to a reservoir at an elevation of 260 ft. 
The engine is illustrated on Fig. 2. It is made to 
work the force pump by means of a tail-rod from the low- 
pressure cylinder, the borehole pumps being worked by 
means of rocking levers actuated by a connecting-rod 
from the crosshead of the engine. There is no_fly- 
wheel or rotary motion, but a very simple expedient 
is resorted to to enable the engine to work expansively, 
and not only so, but to work with a steam distribu- 


| tion, illustrated by the steam indicator diagram, Fig. 8. 
There is a separate expansion valve to each steam 
cylinder, also cushioning valves on the high-pressure 
cylinder. In non-rotative engines, where the cylinder 
clearances are necessarily larger than in rotative engines, 
compression is an important element of ppacen 

This steam distribution, the economy of which we shall 
|discuss further on, is effected, as I have pointed out, 
| without rotative motion or a flywheel, but by giving the 
| peculiar bellcrank form to the levers, which convey 
| motion to the well pumps. 
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In Fig. 6, let the pump resistance be represented by 
the parallelogram A B CD, and the engine-power dia- 
gram by the Fig. C E F G D, and supposing the 
parts of the engine to have no weight, then means 
are required by which the piston of the engine may 
move with varying velocities relative to that of the pump 

iston. 
4s Let A, Fig. 7, be the engine, and B the pump piston, 
and C a triangular frame turning on a fulcrum D. he 
pump piston is attached to the frame at the point E by 
means of a vibrating connecting-rod, and the engine 
piston to the point F by means of a similar rod. Whilst 
the engine is making its stroke in the direction of the 
arrow, the pump piston is decreasing in velocity relative 
to that of the engine piston, the ratio being determined 
by the relative positions of E and F. 

The effect of this mode of coupling the pump piston or 
plunger to the engine pistons, is to make the pump resist- 
ance diagram so nearly approach the shape of the 
combined engine diagram that the weight of the moving 
parts of the engine is in itself by its inertia sufficient to 
equate the two diagrams as illustrated in Fig. 8, in which 
B AC Dis the pump resistance diagram, and A B EFC D 
the combined engine diagrams. In the case of the 
Netherley engine, the compensating device just described 








is applied to the borehole pumps only. The water raised 
by the borehole pumps is lifted to the reservoir by means 
m4 a double-acting force pump worked direct from the 
engine piston. Nir ees . 

Steam Distribution.—The engine is of the receiver type, 
having separate expansion valves on both high and low 
pressure cylinders, adjustable by hand whilst the engine 
is in motion. : 

A careful trial of the engine has been made, and as it 
is provided with a surface condenser, it was quite easy to 
ascertain the exact quantity of steam used by the engine, 
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by measuring the air-pump discharge, and adding that 
discharged from the steam jackets, 

The indicator diagrams are plotted in Fig. 5, and 
adopting a plan used by the author, when the actual 
steam consumption is known, the theoretical diagram for 
the total steam used per stroke is plotted out by the side 
of the indicator figure. In this way the various engine 
losses are readily localised. 

The principal losses are those due to: 


a. Back pressure. 
6. Clearance spaces. 
c. Cylinder condensation. 
Let p = The average pressure of the theoretical diagrams 
for nag steam supplied to the engine per 
stroke, 
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Let p' = The average pressure of the indicator diagrams 
all referred to the low-pressure cylinder, 
1 
Then the engine efficiency = p : 

The efficiencies of the Netherley engine are as follows : 

1. Engine Efficiency.—The proportion which the area 
of the actual indicator diagrams bears to the area of the 
plotted theoretical diagram =.67. 

2. Mechanical Efficiency ; or the portion of the indi- 
cated power represented by the pump resistance =.87. 

3. Thermal Efficiency ; or the portion of the energy due 
to the fall in temperature of the steam which has been 
utilised by the engine=.433. 

Units of work per unit of heat = 110.8. 

Description of the Engine.—The steam cylinders are both 
steam jacketed completely, bodies and ends, with steam 
at boiler pressure. 

The valve gear consists of a D slide valve on each 
cylinder actuated by means of a rocking shaft deriving 
its motion from a water cylinder worked by pressure 
from the pumping main. This arrangement has, among 
others, the advantage that should the water main burst, the 


Fig.5. aa 
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The following summary gives the general particulars 
and cost of the installation : 
Steam pressure... 


af .. 70 lb. per sq. in. 
Diameters of cylinders 


) 32 in, and 60 in. 


Length of stroke 6 ft. 3 in. 
Diameter of force pump 18} in. 
Height of lift 8 260 ft. 
Length of stroke... a 6 ft. 3 in. 
Diameter of borehole pumps 184 in. 
Height of lift... oe9 .* 100 ft. 
Length of stroke ei 6 ft. 6 in 
Number of strokes per minute 123 
Depth of boreholes Sa 400 ft. and 


500 ft. 
.. 30 in, for 200 ft. 
down and then 
18 in. 


Diameter of __,, 


Tube surface of condenser 420 sq. fb. 

o feed heater ... —. Ser — 
Water pumped in 24 hours .. 2,500,000 gallons 
Duty of engine on an evaporation 

of 10 lb. of water per pound of 


coal 124,000,000 
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engine suddenly stops of itself. On the back of each of 
the D valves is a pair of Meyer expansion valves actuated 
by means of a rocking shaft, deriving their motion from 
the engine itself. The effect of the combination of the 
motions of the main and expansion valves is similar to 
that produced by the author’s differential lever gear, but 
having many mechanical advantages over that gear. 
The main valves move uniformly and independently of 
the engine. The expansion valve rests on the back of the 
main valve, and is moved by the engine. Both travel in 
the same direction, and the quicker the engine goes the 
quicker will the expansion valve cover the port; with no 
load on the engine it covers the port instantly the port 
begins to open, because the engine motion then responds 
very promptly to the opening of the port. 

Between the engine and the surface condenser is placed 
a feed-water heater which raises the feed water to a tem- 
sage of 110 deg. Fahr. before it passes into the 

er, 

The borehole pumps are made of lap-welded steel tubes 
with wrought-iron flanges screwed on. 

A steam winch is provided for drawing the pump-rods 
and for changing the working parts of the pumps. 
_ For indicating the water level in the boreholes, a pipe 
18 pub down outside the pumps. Ab the top of the pipe 
in the engine-room is fixed a sensitive pressure gauge ; 
fgg ie oan. a beaneh manna with a small 

worker y the engine. e pipe is thus 

kept filled with air, and the hydrostatic eth nl on the 


outside of the tube is thus shown on the pressure 








gauge, 





Pounds of steam used per indicated 


horse-power per hour Be “aa 15.6 
Pounds of steam used per pump 

horse-power per hour oa sd 18.0 
Indicated horse-power 230 
Pump ne 200 
Mechanical efficiency ... 87 per cent. 

Per oe 

Cost of engine and pumps ... ... 60002. 300. 
Total cost of engine, pumps, bore- 

holes, and buildings ese «» 97002. 4837. 
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Address to the Mechanical Science Section of the British 
Association. 


By Professor A. B. W. Kennepy, LL.D., F.R.S., 
M. Inst. C.E., President of the Section. 


Tue CriticAL Stipe oF MECHANICAL TRAINING. 


Wuite there is no place in the kingdom more suitable 
for a meeting of the British Association than Oxford, and 
certainly no place in which it is more delightful for the 
members to meet, it is yet to be admitted that there are 
few places which have much less in common with the 
—— work of Section G. Nominally devoted to “ Me- 
chanical Science,” the section has for many years specially 
dealt with those branches of applied mechanical science 
which constitute the business of the engineer—to quote the 
well-known words of the Royal Charter, ‘‘ the art of direct- 











ing the great sources of power in nature for the use and 
convenience of man.” The association of this ancient and 
learned city with boilers and chimneys, with the noise and 
racket of ordinary mechanical work, seems an incon- 
gruity. Even the harmless necessary railway station is 
kept as far away as possible, and the very river flows with 
a quiet dignity which seems to shut out the thought of 
anything more mechanical than the most ancient and 
futile of water-wheels. 

Naturally enough these considerations did not tend to 
make more easy the choice of a subject for this address, 
and I have come very near to agreement with a recent 
critic in the opinion that presidential addresses are, in 
fact, almost immoral in the nature of things, and fit only 
to be abolished. Finally I decided upon taking up my 
present subject, as being one in which the academic 
rather than the technical side of our work comes to the 
front, while at the same time it does not lead me out of 
lines in which I have been able, in past years, to work 
myself. It is now 20 years since I first took any active 
part in the scientific training of engineers, and five since 
I ceased todo so. I have often wished that I may have 
been at all as successful in teaching others at University 
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College as I was, at the same time, in teaching myself. 
And since I have ceased to teach I seem to have been 
spending my time in finding out how much better I 
could now do it than was sible when I was actually 
engaged in it. This may 's wae imagination on my 
part; there is nothing more easy, as we all know, than 
to suppose that we know best how to do the things that 
other people do, and not the things we have to do our- 
selves. Indeed, I understand that this is the recognised 
attitude of the really superior critic. If, however, in 
anything which I have to say, it should seem that I am 
finding fault with what is now being done, I may at 
least point out that most of all I am finding fault with 
myself for not having done right when I had the oppor- 
tunity—an opportunity which can now never recur. 
Indeed, instead of the decorous and unobtrusive head- 
ing which I have “— to this address, I might have 
ieitented its general lines almost as truly if I had en- 
titled it ‘‘The Regrets of an Emeritus Professor”—a 
name which, on a suitable binding, might even have 
secured it a sale at the railway bookstalls. 

I know well—too well—that in the present congested 
state of the engineering profession there are many of us 
who do not like to hear the word “‘ training” mentioned 
at all. It seems to mean merely the preparation of more 
lads to struggle for a share of work that is even now in- 
sufficient to go round. There is, no doubt, much to be 
said for this point of view. But against it one must 
remember that all other professions are equally full, and 
that, after all, lads must do something. The fault is 
surely that there are too many lads! If our population 
is really to go on increasing as rapidly as at present—the 
benefits of which Sections D, E, and F might have a joint 
meeting to discuss, if not to discover—it is inevitable that 
demands should come for more and more complete pro- 
fessional preparation. The man of exceptional parts will 
come to the front under any conditions, training or no 
training, in the future as in the past. But for ordinary 
men—that is, for 99 per cent. of us—it is essential that no 
advantage should be given to a rival in the fierce competi- 
tion of life, and for them, therefore, it is of an importance 
hardly to be exaggerated to obtain the most complete and 
perfect training possible. At the same time, and on purely 
general grounds, it can hardly be denied that to raise 
the pnt a of our profession is indirectly to confer a 
benefit on the whole community. I hope, therefore, that 
in making certain suggestions about the training of en- 

ineers, it will not be thought that I am desirous of increas- 
ing their number, which is really an end as far as possible 
from my own wishes. Whether the number increases, or 
stands still, or falls off, it is of importance, from every 
point of view, that those who come forward should be as 
well prepared as possible. And even the most conserva- 
tive of us are compelled to recognise that the standard 
required in engineers’ offices now is enormously higher 
than it was 30 years ago. This may truly be either the 
cause or the effects of improved training, but in either 
case it has made the training itself a necessity. 
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The particular aspect of mechanical training of which 
I wish to speak is its critical side. I do not know how a 
man should be trained to be an inventor. I would not 
tell any one if I did. To be a creator in mechanical 
matters—which, however, is a quite different thing—is a 
faculty given only to a very few, and with them it is 
‘*born, not made.” Many of us, however, without being 
eithor inventors or creators, have sufficient natural apti- 
tude or inclination towards things mechanical to form a 
basis for the trainer or educator to work on, with some 
hope that he may be of service. About the sciences which 
should be taught to such men, or the methods of teaching 
them, about the extent and nature of their experience in 
shops or on works, I do not intend to speak. I shall con- 
fine myself to one aspect of the training only, an aspect 
which is, perhaps, not always sufficiently clearly kept in 
view—the aspect which I have just called the critical side 
of mechanical training. 

An engineer is a man who is continually being called 
upon to make up his mind. It may be only as to the 
size of a bolt; it may be as to the type of a Forth 
Bridge; it may be as to the method of lighting a city ; 
or only as to the details of a firegrate. But, whatever 
it is, once it is settled it is decided irrevocably—it is 
translated into steel and iron and copper, and cannot be 
revoked by an Act passed in another session. The time 
given him in which to decide may be a day, or a month, 
or a year, but in any and every case (so far as my own 
experience goes) it is about one-tenth part of the time 
which he would like to have, It is only in rare cases 
that the decision is obvious—most often there are more 
courses open than even the most facile politician ever 
dreamt Mf The matters are too complex to be dealt with 
mathematically or even physically ; even if they were 
not, there are few engineers who would have the special 
capacity to handle them. Moreover, their solutions are 
seldom ‘‘unique.” From this point of view, the whole 
use of college training, of workshop practice, of prac- 
tical experience, is to provide the engineer later on with 
the means of critically examining each question as it 
comes up, of reviewing systematically the pros and cons 
of each method of dealing with it, of coming finally, 
rapidly and positively to some defensible decision, which 
may then be irrevocably carried out. 

In the case of a problem in pure mathematics or physics, 
where only one right solution can exist, that solution is 
arrived at by the help of a thorough knowledge of the 
science in mn vase Aecd is little room for the critical 
faculty except as to method—the result is either right or 
wrong. With our work, on the other hand, solutions of 
all problems except the very simplest—in other words, 
decisions on all points which present themselves—can be 
arrived at only by a process of criticism applied to the 
problems, to their statement, to their condition, to all 
their many possible solutions. The development of the 
necessary critical faculty should be one of the chief aims 
of every teacher and every student. 

A scientific training cannot make a man an engineer. 
Perhaps it is impossible for anything to make a man an 
engineer unless he has grown that my ! from the beginning ! 
But a scientific training may make him, or at least give 
him the possibility of making himself, a critic. 

In the vigorous attempts which have been made to 
specialise the education of engineers very early, I am 
afraid that the idea of teaching subjects is sometimes too 
prominent, to the neglect of matters less obviously useful. 
it is, of course, one thing to know a subject from the 
examination point of view, and quite another to be able 
to think about it, and still another to be able to write 
about it. In particular, I have often regretted to find 
how little attention has been given to a matter which 
perhaps may be called literary rather than scientific, but 
which is all-important in criticism, I mean to the power 
of expression. Ib is not easy to overrate the importance 
to the engineer, as to other folk, of the power of saying 
clearly what he means, and of saying just what he means. 
I do not mean only of doing this for its own sake, but be- 
cause if a man cannot say or write clearly what he means, 
it is improbable that he can think clearly. By the power 
of expression I do not mean, of course, the mere power of 
speaking fluently in public, a thing which appears physi- 
cally impossible to some people ; I mean rather the power 
of expression in writing, which carries with it clearness and 
consecutiveness of thought. It is difficult to know how 
this matter can be taught ; but at least it can be insisted 
upon probably to a much greater extent than is commonly 
the case. A man requires to see clearly not only the 
exact thing which he wants to say, but the whole environ- 
ment of that thing as it appears to him. Nob only this, 
but he must see the whole environment of the same thing 
as it appears to the persons for whom he is writing, or to 
whom he is ee. He has to see what they know 
about the matter, what they think, and what they think 
they know, and if he wishes to be really understood, has 
got to do much more than merely write the thing he 
means. He has carefully to unwrite, if I may use the 
expression, the various things that other people will be 
certain to think that he means. For, after all, the great 
majority of people are aed careless listeners and readers, 
and it is not for the small minorivy who are really exact 
in these matters that one has to write. Moreover, it is a 

reat heip to clearness of thought and expression to keep 
Gaees one always an ideal audience of people who will 
certainly misunderstand every single sentence about 
which any misunderstanding is in any way possible, and 
some others as well. 

In attempting to think out or to discuss any question, 
whether it be technical or non-technical ; in fact, as long 
only as it is non-political, the first necessity is probably a 
knowledge of the question itself, and not only this, but 
also a proper understanding of its whole environment. 
This knowledge must be of such a kind as to distinguish 
what parts of it are important, what parts of it are unim- 





portant, what parts can be described in two sentences, 
and what others may require as many paragraphs; what 
parts affect the result but little, however large they 
seem; and which ones must be considered vital, although 
their very existence is difficult to discover. The faculty 
which enables a man to handle his knowledge in this 
fashion may be summed up in the single expression, 
‘sense of proportion.” Moreover, the knowledge, to be 
of real value, must be as totally free from prejudices and 
prepossessions as in the most rigorous branch of pure 
science, and as thoroughly imbued with a healthy spirit 
of scepticism. 

One is accustomed to think of engineering work as 
mainly constructive. But, after all, itis quite as much 
critical. In almost every department of mechanical work 
there are half a dozen ways of solving any particular 

roblem, In some fashion or other the engineer must 

able to judge between these various methods, methods 
which are often very much alike, but each of which 
may possess certain particular advantages and certain 
particular drawbacks. The arithmetical criticism which 
merely counts the advantages and the drawbacks, and 
puts an equal number of the one against an equal number 
of the other, is common enough, but obviously useless. 
The very first necessity to the critic is that he should have 
what I have just called the sense of proportion, a sense 
which will enable him to distinguish mere academical 
objections from serious practical difficulties, which shall 
enable him to balance twenty advantages which can be 
enumerated on paper by one serious drawback which will 
exist in fact, which will enable him, in fact, to place mole- 
hills of experience against mountains of talk, It is per- 
haps, a doubtful point how far this sense of proportion 
can be taught at all. No doubt it can only be built up 
upon some natural basis. I am sure that in engineering 
we all know men whose judgment as to whether it was 
advisable to take a particular course we would accept 
implicitly, because we know that it is based on large 
general criticism, in spite of the most elaborate and 
specious arguments against it set down on paper. Any 
third-year student—not to go still further back—can 
criticise perfectly along certain very narrow lines, just as 
any one can learn the rules of harmony and can write 
something in accordance with them which purports to be 
music. But after all the music may be music only in 
name, and the criticism may not be worth the paper it is 
written upon, however formal it may appear to be, unless 
the writer is thoroughly imbued with a sense of the pro- 

rtionate value of the different points which he makes. 

‘o take the commonest possible case, I dare say we have 
all of us heard certain methods, mechanical, chemical, or 
other, stigmatised as totally wrong and absolutely useless 
because they contain certain easily provable errors. I am 
sure, too, that most of us could give illustrations of cases 
in which this has been said with the very greatest dog- 
matism when the errors of the impugned method are not 
one-tenth part as great as the equally unavoidable errors 
of observation in the most perfect method. 

Probably the best special education in proportion which 
a man can have is a course of quantitative experimental 
work. I say quantitative with emphasis, as meaning 
something much more than mere qualitative work. Here, 
I think, comes in the usefulness of the engineering labora- 
tory. We require that the training should be not only in 
absolute measurement, but in relative measurement, the 
latter being quite as important as the former. Many 
kinds of measurements stand more or less upon a level as 
a training of the faculties of observation in themselves, 
but no single kind of measurement is sufficient as a train- 
ing in proportion. A year spent in calibrating thermo- 
meters or galvanometers might make an exceedingly 
accuyate observer in a particular line, but it would not 
give the observer a knowledge of what even constituted 
accuracy in other directions ; for accuracy is a relative, 
and not an absolute term. In most engineering matters 
the conditions are, unfortunately, of a most complex 
kind—so complex that our problems are incapable of any 
solution sufficiently exact to satisfy the mathematician or 
physicist. The temptation to treat these problems as the 
mathematician treats those with which he deals—namely, 
to alter the assumed conditions in order to get an exact 
solution—is a very strong one. Iam afraid it is most 
strong often in those engineers who are the best mathe- 
maticians. It is a temptation, however, steadily to he 
resisted. We must assume our conditions to be what 
they actually are, and not what we should like them to 
be; and if we cannot obtain an exact solution of our 
problem with its actual conditions, so much the worse 
for us, not so much the worse for the conditions. Our 
first duty is generally to find out the conditions; if they 
are disadvantageous (in fact I mean, and not merely in 
the problem) to alter them if they can be altered, but not 
to ignore them because they are inconvenient. We have 
then to find out the extent to which the known conditions 

rmit any exactness of solution at all, and, finally, we 
os to keep this in view as a measurement of the highest 
accuracy which is attainable. To work out certain 
branches of the problem with such minuteness as to give 
us apparently very much greater accuracy than this is not 
only useless, but is apt to be positively misleading, as 
giving an impression of an accuracy which has no real 
existence, 

The relative value of accuracy in different sets of ob- 
servations is in itself a matter in which a sense of pro- 
portion is wanted, and often very badly wanted. Where 
one has to measure half a dozen things of which twe are 
very easily measured and the remaining four are only 
measurable with great difficulty, it is only human nature 
that we should spend our energies on getting extremely 
accurate results with the first two, and roughly do our 
best with the others. It is very difficult under such circum- 
stances to remember that the accuracy of the whole is not 
the accuracy of the best part of our work, but of the worst. 





The extraordinary effect of a want of sense of propor- 
tion is nowhere better shown than in the absurd state- 
ments which are constantly made as to technical matters 
in public prospectuses, and the still more absurd state- 
ments made in those very numerous documents of a 
similar kind of which some of us see a great many, but 
which do not finally emerge into public view. Fortunes 
are apparently to be made by inventions which, although 
doubtless ingenious, yet only concern one way of doing a 
thing which could be done equally well in half a dozen 
other ways. Every one is expected to run after a piece of 
apparatus which is to save 50 per cent. of something, the 
total cost of that something, however, being so very small 
that nobody cares to save in it at all. T conn hardly 
mention the all too common case where a contemplated 
saving of 10 per cent. in the cost of a material works out 
yearly to an amount much more than equal to the whole 
cost of the original article. 

I believe that experimental work in an engineering 
laboratory can educate this critical sense of proportion 
very admirably in a number of ways. In the first place, 
it directs quantitative work into very varied channels, 
and not along one particular line. Secondly, it compels 
the observer to combine a number of measurements in 
such a way that the relative importance of accuracy in 
each can be seen. In the case of an engine trial, for in- 
stance, the combined results are affected by the accuracy 
of measurements of the dimensions of the machine, by the 
apparatus and methods used for measuring the water, 
by the indicator, and by its springs, by the speed 
counter, by the thermometers, and so on. An error of 1 
per cent. in counting the revolutions is just as important 
as an error of 1 per cent. in measuring the water, or in 
measuring the mean pressure. Iam afraid that one could 
point to a good many cases in which this has been more 
or less forgotten. Then, by making a series of measure- 
ments all in absolute quantities, the relative importance 
of each quantity to the desired total result can be seen. 
Thus it will be found that changes in certain quantities 
affect the total result toa very small extent, while changes 
in others affect it very largely, so that not only is the 
accuracy with which different quantities can be deter- 
mined very different, but also the same degree of accuracy 
is of very different importance according to the particular 
quantity to which it refers. Once it is found that a final 
result is exceedingly little affected by a particular set of 
changes, it ceases to be of importance to measure or ob- 
serve those changes in any extremely minute way, and 
of course the reverse holds equally good. Finally, and 
this perhaps is the most important matter of all, measure- 
ments in such a laboratory are made to a great extent 
under the complicated conditions under which the actual 
final result has to be obtained in practical work. They 
are not made under the conditions which insure the 
greatest individual accuracy of each result. 

It will be seen that throughout, but particularly in the 
two last points which I have mentioned, the work of an 
engineering laboratory is in intention and in essence dif- 
ferent from that of a physical laboratory. The aim of tke 
latter is to make its problems as simple as possible, to 
eliminate all disturbing elements or influences, and to 
obtain finally a result which possesses the highest degree 
of absolute accuracy. In most physical investigations the 
result aimed at is one in which practically absolute accu- 
racy is attainable, although attainable only if infinite 
pains be taken to get it. It is the business of the 
physicist to control and modify his conditions, and to 
use only those which permit of the desired degree 
of accuracy being reached. In such investigations it 
sometimes becomes almost immoral to think of one 
condition as less important than another. Every dis- 
turbing condition must be either eliminated or com- 
pletely allowed for. That method of making the ex- 
periment is the best which insures the greatest possible 
accuracy in every part of the result. The business of the 
engineer, on the other hand, is to deal with physical pro- 
blems under conditions which he can only very partially 
control, and the conditions are a partof his problem. He 
does not, for instance, experiment with a steam engine 
so made that it can work with a Carnot cycle. It is in 
the nature of the case that he must experiment with a 
much less perfect machine. In burning fuel he does not 
use apparatus specially made to absorb the whole heat of 
combustion, but in the nature of the case has to investi- 
gate the behaviour of apparatus in which a very large 
part of that heat is unavoidably wasted. So one might 
go on through an immense number of instances. Per- 

aps the whole matter may best be summed up by saying 
that in a physical laboratory the conditions of each ex- 
periment are under the control of the experimenter, and 
are subservient to the experiment itself. In an engineer- 
ing laboratory the conditions form part of the experi- 
ment. However much more difficult or complicated they 
render it, they still unavoidably form part of it—an 
experiment under any other conditions, or with those 
conditions removed, would ipso facto be irrelevant. 

A critical training in matters mechanical is, however, 
only too similar to the celebrated training of the Missis- 
sippi pilot which so nearly broke the heart of Mr. Mark 
Twain. Whenever the whole matter seems to be com- 
pletely mastered from one point of view, it is only to find, 
with a little more experience, that from another point of 
view of everything looks different, and the whole critique 
has to be started afresh. Machines cannot be finally 
criticised—that is to say, they cannot be pronounced 
good or bad—simply from results measurable in a labora- 
tory. One wishes to use steam plant, for instance, by 
which as little coal shall be burnt as possible. But clearly 
it would be worth while to waste a certain amount of coal 
if a less economical machine would allow a larger eaving 
in the cost of repairs. Or it might be worth while to use 
a machine in which a certain amount of extra power was 
obviously employed, if only by means of such a machine 
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the cost of attendance could be measurably reduced. In 
fact, what may be summed up in the phrase the ‘‘ worth- 
whileness”” of economies is in itself a matter on which a 
whole paper might be written. Unfortunately, the latter 
points which I have mentioned are just such as cannot 
easily be measured in laboratory work, or, indeed, in 
any other way whatever, except by actually using the 
apparatus in question. All that can be said is that a care- 
ful training in the critical measurement of comparatively 
simple points fits a man more than anything else to gauge 
accurately the importance of such other matters as I have 
mentioned. No doubt there are many men in whom the 
critical faculty is insufficiently developed to allow them 
ever to of use in these matters, but to those who are 
ntellectually capable of the “higher criticism” it must 
be, I think, of inestimable benefit to have had a systematic 
training in the lower. 

Is there, then, any general standpoint from which me- 
chanical criticism can be directed? Certain points are 
obvious, but probably the whole matter cannot omy * be 

_ generalised. A city has to be supplied with water ; there 

“are three requisites: that the water should be of proper 
quality, of sufficient quantity, and that it should be 
brought in at a reasonable cost. But in such a case the 
first two are so enormously more important than the 
third, that the ideal is comparatively simple (of course, 
this is quite a different thing from being simply reached). 
A city has to be supplied with electric light : the essential 
conditions are similar. But in this case there are so 
many qualities which are equally proper, and there are 
so many different ways of bringing it in in sufficient 
quantity, that the third gy eng the cost—be- 
comes especially important. A factory has to be driven 
by steam power : the amount of power that is wanted can 
be produ by so many different types of engine and 
boiler—all capable of approximately equal economy, and 
all claiming equal freedon from breakdowns—that the 
choice is a eentiaalp difficult one from the critical point 
of view. 

It seems almost impossible that a criticism on any one 
basis could meet all the three cases which I have sup- 
posed, unless that basis were that the thing supplied 
should be the absolutely fittest, having regard to all the 
conditions of each case and the relative importance of 
each condition. Possibly in all cases we could get at 
some generalisation which would show us which was the 
absolutely fittest, if only the necessary data were in any 
way complete, which they very seldom are. Perhaps in 
one sentence we may say that that scheme, or system, 
or machine, will be the absolutely best in any particular 
case which will the longest survive and maintain its 
place in its particular environment. I cannot doubt that 
this development of Darwinian ideas in the world of the 
inorganic is a legitimate one. Of course the problem 
would bs comparatively easy in each particular case if 
only the environment would stand still. It would even 
be comparatively easy if we knew how the environment 
was going to alter, but this we are unable to do. We 
only know that it certainly will change and will go on 
changing, and that therefore the things which we make 
now have not got to survive in the conditions in which we 
make them, but have got to survive through some new sets 
of conditions of which we know nothing. I do not think 
the difficulty is in any way met by the popular method of 
guessing at what will be wanted 50 years hence, which 
generally means simply guessing at something very big. 
It is of no use making our ships or our engines of a type 
which we choose to imagine will be that of 50 years 
hence. If we do, they will be of no use to-day, and for 
that very reason they will not even be in existence, useful 
or other, at the end of the 50 years. Sufficiently sad illus- 
trations of this will occur to every one in very different 
directions. I hope I shall not be considered churlish in 
saying that I do not think that the men who have worked 
on this principle have realJy been farseeing, or have 
really brought us much forward. They have been men 
often of genius, often of great personal fascination, always 
of immense imagination. But —_ have proceeded by 
methods essentially opposed to anything like the gradual 
evolution which must occur in technical as it does in 
natural matters, and in too many cases the results of 
their labours have not even been giants, but only 
monsters. 

As to what causes one thing to survive rather than 
another, we can only speak very generally. Mere survival 
may come about by the accident of a peculiarly tough 
constitution. A few engines built in the time of James 
Watt are still to be found at work in our own day, butcan 
no more be taken as the fittest type than some solitary mega- 
therium would be who, having outlived all his contempo- 
raries, was able in after ages to look down upon his pigmy 
and short-lived successors. Mere length of life in such a 
case may be a mere accident, and is not itself a proof of 
fitness. We have it thrown at us every now and then 
that our engines nowadays do not last like the old ones, 
as if the mere existence of a very old machine were a 
proof of its virtues. It is certainly a proof of the excel- 
lence of its construction—or, as one may say, of its con- 
stitution—and perhaps, also of the very small amount of 
work it has done in proportion to its life and its dimen- 
sions, 

It is sometimes, I am afraid, rather humiliating to have to 
remember that, to a very great extent, the question of the 
fittest, so far as it affects us, is a financial one. In manu- 
facturing processes, efficiency and economy tend to sur- 
vival because they lead to decreased cost of production. 
In structures, or other large permanent works, those types 
tend to perpetuate themselves which require the least 
material—that is, in which the material used is disposed 
to the best advantage—and in which the outlay on labour 

is also smallest, assuming, of course, equal fitness in other 
respects. There is, no doubt, at present, a tendency to 
dispute this altogether, and to treat all reductions in cost 





of labour as disadvantageous, unless, indeed, the labour 
be very highly skilled, in which case its remuneration 
must necessarily be brought down for the sake of equality! 
I imagine this tendency will last exactly as long as the 
faithful can get some other ple to pay the increased 
cost, and will thereafter determine itself somewhat 
suddenly. It can no more stand in the way of natural 
progress in engineering matters than could the somewhat 
similar outcry against the introduction of machinery 
into manufactures two generations ago. It would be as 
wise to paint a generation of cats green, in the hope of 
compelling natural selection to work along new lines. 

I think we may fairly assume, therefore, that efficiency 
and economy are both legitimate criteria as to ultimate 
titness, and will remain so. Moreover, they are both 
matters in which measurements can be made, and as to 
which judgment can be guided by such measurements. 
But there are other charactistics, not directly measurable, 
by which we can in some degree form an opinion as to 
the ultimate fitness of things or processes. 

One set of considerations which has great critical im- 
portance issummed up in the word simplicity. This does 
not mean fewness of parts. uleaux showed long ago 
that with machines there was in every case a practical 
minimum number of parts, any reduction below which 
was accompanied by serious practical drawbacks. Nor is 
real simplicity incompatible with considerable apparent 
complexity. The purpose of machines is becoming con- 
tinually more complex, and simplicity must not be looked 
at as absolute, but only in its relation to a particular pur- 
pose. There are many very complex-looking pieces of 
pana in existence which work actually so directly 

ong each of their many branch lines as to be in reality 
simple. I believe it almost always happens that the first 
attempt to carry out by a machine a new purpose is a very 
complicated one. It is only by the closest possible exami- 
nation of the problem, the getting at its very essence, 
that the machine can be simplified, and this is a late and 
not an early stage of design. If a mechanical problem is 
really only soluble by exceedingly complicated appenstwe, 
it generally becomes a question whether the solution is 
worth having. There is no impossibility in making a 
machine that will do anything. But the very simplest 
mapa form of apparatus which would wash our hands 

or usin a suitable manner is probably so very compli- 
cated that for many years to come at least that operation 
will be performed by manual labour. 

Very closely allied to simplicity is what I may call 
directness. In nearly all mechanical processes certain 
transformations are unavoidable. In many mechanical 
processes, as I have recently had occasion to mention, 
a vary large number of transformations is at present 
practically unavoidable. I myself cannot help thinking 
that probably one of the most distinct signs of fitness is a 
reduced number of transformations, the bringing of the 
final and the initial stages as close together as possible, 
and cutting out altogether the apparently worthless 
middle processes. But any generalisation of this kind 
must be very cautiously handled; these apparently use- 
less processes are no doubt in certain cases as indispens- 
able as is the much-abused middleman in matters 
economic. 

In a critical view of any case where similar results are 
aimed at by hand work and by mechanical means, it is 
important to recognise that the similarity of result should 
very seldom become identity. In the first machine to do 
anything mechanically which has before been done by 
hand, the error is often made of trying to imitate the 
handwork rigorously. The first sewing machines were, I 
believe, made to stitch in the same way as a seamstress. 
It was not until a form of stitch suitable for a machine, 
although unsuitable for hand, was devised, that the 
sewing machine proved successful as a practical matter. 
In another but analogous line, too, you may remember that 
the first railway carriages were practically stage coaches 
put upon trucks, from which the present carriages have 
— very slowly been evolved. 

he critic has also to remember that very often the 
attainment of some very unimportant point, or point of 
which the importance has been greatly exaggerated, is 
made the reason, mechanically, for very great complica- 
tion. The question of proportion comes in here again, 
and it has to be considered in any particular case whether 
the academically perfect machine, which is also extremely 
complicated, is not inferior to the almost equally good 
machine which has been constructed in a practicable 
shape—it almost always is so. 

I have endeavoured in my remarks to indicate what 
appears to me to be the attitude of the engineer towards 
a very large portion of the work which comes into his 
hands. In order to deal with the work it is necessary 
for him, first of all, to have a certain definite knowledge 
of “things,” that is to say, both of the various subjects 
which form part of the curricula of all technical schools, 
and of the further matters which form, as it were, his 
professional alphabet. These last he learns not from 
books or lectures as a student, but by example and 
attempt, as does an artist. Of this part of his training 
I have said nothing; it has been, a sufficient] 
talked about of late years, and there is little to say “aie 
I could have made interesting to a general gathering like 
this. I cannot leave it altogether, however, without 
dealing with one matter. Exceptional men are all-round 
mathematicians or physicists, still more exceptional men 
are both ; but for ordinary folk the study of one side of 
mathematics or of a single branch of physics is the work 
of alifetime. The engineer is bound to know his own 
profession, by hypothesis, and it is in itself no small 
matter. Yet in addition he must know some mathe- 
matics, some physics, some chemistry, even also some 
geology, if he is to take any high rank init. It is, there- 
fore, surely in the very nature of things impossible that 
he should be a great mathematician or a great physicist, 








or should devote as much study to those most fascinating 
sciences as if they themselves were the work of his life. 
Therefore I beseech my friends of Section A to do what 
they can to modify their natural attitude of superiority— 
even of contempt—towards us, especially when we are 
students. The young engineer—I speak as a member of 
the great majority of the ordinary kind—would probably 
never have chosen his profession if he had had special 
aptitude for mathematical work. Having chosen it, he 
has to look at mathematics simply as a tool, a means to 
an end, not an end in itself. I cannot myself see that 
this point of view is one disrespectful to the parent of all 
the sciences, and I am confirmed by the knowledge that 
one or two of the greatest mathematicians in the country 
are of the same opinion and have the courage to act on it 
—with infinitely beneficial results to the young men they 
have to deal with. But I know that to mathematicians 
in general—the physicists are not so bad—the very name 
of engineering student is odious, indicating only a man 
who wilfully refuses to make mathematics his “‘ first sub- 
ject,” and who, therefore, deserves neither consideration 
nor quarter, to whom it is privilege sufficient that he 
should be allowed to pick up such crumbs as he can digest 
from a table pre for his betters. I humbly protest 
that we deserve better treatment. It is no doubt a great 
misfortune to us that we cannot afford to spend our train- 
ing-time preparing for examinations, and that we have 
been compelled to choose for our future a career in which 
mathematics plays only a secondary part. Ib is our 
further misfortune that we have to solve 20 real live pro- 
blems, each demanding a real live answer, for every single 
one which otherwise we would have worked out on paper. 
Perhaps it is also our misfortune—or it may be only our 
thickheadedness—to believe that in consequence of this we 
are quite able to judge for ourselves what units it is most 
convenient for us to work in, what nomenclature satisfies 
our requirements, and that we are as capable of getting 
our ‘‘g’s” in their right places as even some of our dis- 
tinguished critics. But this is the end of thenineteenth 
century: philanthropy fills our breasts. May not our 
misfortunes call out some pity, and not alone contempt ? 
In spite of solemn warnings which I have lately received 
in the press against the monstrous idea that a presidential 
address should contain any individual opinions, I venture 
to repeat here what I had lately an opportunity of saying 
before a Royal Commission, that in cases where a univer- 
sity or university college takes in hand the preparation of 
engineers (and I hope that such cases will grow in number) 
they should provide for them special training in mathe- 
matics, and probably also in physics, distinct from the 
general training in these subjects most suitable for 
degrees. I say this with the full knowledge that I may 
be accused of wishing to degrade the — of scientific 
work, and, at the same time, with the full knowledge 
that I have no such wish. On the contrary, this special 
training is the only means by which the rank and file of 
us will ever know any mathematics at all. And I can say 
from my own knowledge that, if only we can be made 
what I may call mathematically articulate beings, we 
shall be able to repay the kindness by placing before the 
man of pure science problem after problem of tran- 
scendent difficulty, of immense interest, and having no 
single drawback whatever except that its solution may 
really be ‘‘useful;” and, after all, this need not be 
brought too prominently under his notice. 

This digression has turned out a long one. Ihave only 
further to say that my main object in this address has 
been to indicate, as well as I could, the general attitude 
which the engineer must of necessity take up towards 
much of his work—the point of view from which he must 
look at it. I shall be extremely glad if anything which I 
have said should cause this attitude—this point of view— 
to be more clearly kept in mind in the period of training 
than probably has been hitherto the case. 





THE HUNTING OF GOVERNED ENGINES.* 
By James Swinpurne, M. Inst. C.E. 

LorpD RAYLEIGH pointed out some years agot that the 
ordinary explanation of the action of the electro-magnet 
in an electrically-driven tuning-fork is incorrect, and that 
such a mechanism works in virtue of the self-induction of 
the electro-magnet. As far as the action of the contact 
goes, it is the same whether the leg of the fork is re- 
ceding from the magnet or approaching iv; and if the 
force depended only on the contact, and;was symmetrical, 
no power would be aupplied to the system. It would be 
like a pendulum which is acted upon by gravity equally 
whether the bob is going up or coming down. To make 
the pendulum work continuously, gravity would have to 
act more when the bob was coming down. As this can- 
not be arranged, a clock has to do the work instead. 
the case of Lord Rayleigh’s tuning-fork, the magnet pulls 
harder when the leg is coming towards it than when 


receding, and thus gives power to the fork. In other’ 


words, the effect of the magnet lags, and thus becomes 
unsymmetrical. This is a most important principle, and 
it applies to a large number of varied cases of great im- 
portance, and of more interest to engineers than even 
electrically driven tuning-forks. Broadly speaking, all 
kinds of continued vibration may be said to depend on 
this principle, including the hunting of engines. 

If a governor really behaved as it does in most text- 
books, and admitted steam in exact accordance with the 
speed of the engine, there would be no such hunting ; but 
unfortunately a governor does not follow the variations 
of speed instantaneously. Apart altogether from questions 
of friction, or movement of heavy valve or expansion 

ears, many forms of governor, especially what may be 
escribed as the relay kind, alter the steam admission 

* Paper read before Section G of the British Association, 

t Royal Institution, March 15, 1878, 
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with some delay. The friction of the various parts and 
their tendency to remain in one position until the dis- 
turbing force comes up to a certain value, and to then 
move suddenly and overshoot the mark, increases this 
action. The result of this time lag in the action of 
governors is that in many cases engines, especially on 
light loads, get into a state of vibration known as hunting. 

The orthodox way of treating such a subject would be 
to begin with the discussion of an engine with a flywheel 
and a frictionless governor with a dashpot or something 
of the sort, following a simple law. A system might 
thus be imagined which would fit a differential equation 
such as that used to find the current when an electrical con- 
denser is discharged through an inductive circuit; and 
it might be possible to calculate the load which would 
just prevent permanent hunting, or any hunting at all. 
There are immense difficulties, however, for there are 
so many small causes of disturbance that such treatment 
would probably give no useful information. It may be 
best, therefore, to discuss the question verbally only, 
without expecting to arrive at very definite results. 

When the load of an engine varies, for instance, by de- 
creasing, if the steam supply remains the same, the extra 
energy goes to increasing the speed of the flywheel. 
Whether the speed of the engine follows the steam supply 
quickly or not thus depends on the flywheel. It also 
depends on the load. If a 1000 horse-power engine is 
working at full load, and 900 horse-power is suddenly 
thrown off, and the governor does not act instantly, 900 
horse-power is devoted to increasing the velocity of the 
flywheel, and unless the wheel has an enormous moment 
of inertia, or is turning very quickly, this power will in- 
crease its speed, say, 2 per cent. in a very short time. On 
the other hand, if the engine is only doing 100 horse- 
power, and this load is suddenly reduced to 10, there is 
only 90 to increase the speed of the flywheel, and to in- 
crease it 2 per cent. will take 10 times as long as in the 
former case. Putting the matter the other way, the engine 
obeys variations of steam supply more slowly at light 
loads, or, in other words, it obeys its governor more tardily 
at light loads. In practice many engines which run 
steadily at full load, hunt terribly when worked light. 

Turn now to the governor. It is generally treated as 
complete in itself, without reference to the flywheel or 
engine load. A simple Watt governor, and most of the 
governors on small engines, have no appreciable time lag, 
except a certain sticking, due to friction, or to the absurd 
practice of putting a comparatively small governor to 
work direct on to a heavy expansion gear, or a stiff 
stuffing-box. "These matters have been discussed in an 
able paper by Ransom* recently. There is not very much 
rash me gti de we with such governors. Their draw- 
back is that as the steam must be nearly shut off at no 
load, and full on at full load, the valve gear must be in 
different positions, and the governor must therefore be in 
different positions too. This means that the engine will 
be governed at a considerably higher speed at light 
loads. ‘To cure this the obvious course is to make the 
governor isochronous. The drawback to this is that an 
ordinary isochronous governor is not powerful enough 
if it has to move through a long range with a very small 
percentage of speed variation. It is likely to stick until 
the speed bas varied a good deal, and then to move to its 
fullest extent. The result of this would be that the 
engine would be governed by having full steam and none 
at all alternately. I do not know why this method of 
governing should not be employed. If the governor 
works some light gear, such as the various modifica- 
tions of the Corliss, this form of governor should work 
very well with a large flywheel. The cylinder would 
either get a charge of steam which would correspond 
to the full engine load, and which would, therefore, 
be expanded and worked in an economical way, or 
it would get none. This alternation of full load and no 
load is common in gas engines, and, for distinction, may 
be called the hit-and-miss method of governing. The 
only steam engine I know which employs it is the 
Parsons steam turbine. Of course, the great difficulty is 
the flywheel, especially in a slow-speed engine. If work- 
ing at a tenth of its load it gets steam only every tenth 
revolution, and the flywheel must carry it round for 
nine. As high speeds are gradually coming in, it may be 
worth while to keep this method oF government in mind, 
as it is most economical of steam, and as there is no time 
lag in the governor, thore isno hunting. 

Returning to the isochronous governor, the obvious 
method of overcoming the friction or weight of valve gear 
is to use some relay—to use a convenient electrical expres- 
sion. The governor does not then act directly on the 
valve gear, but puts some screw or other mechanism into 
gear, which works the expansion or throttle valve. 
Willans used a water relay. The governor worked a 
minute water valve, controlling a cylinder which worked 
the throttle valve. Such an arrangement can be made 
very accurate, as a very small movement of the governor, 
opposed by a very slight force, can be made to work the 
most obstinate valve gear. Bu we have at once danger 
from hunting, as there is considerable time lag in the 
governor. Suppose the load is suddenly decreased, the 
engine speeds up and the governor begins to increase the 
expansion, but effects this slowly, and by the time the 
valves are right for the reduced load, the engine is much 
above speed. The governor, therefore, goes on reduc- 
ing the steam until the engine has far too little. It, 
therefore, slows down again. But the governor continues 
reducing the steam until the engine is slowed down to its 
normal speed. By that time the engine has far too little 
steam, so it goes on falling in speed. The governor then 
begins to turn on steam again, but it does it so slowly 
that the engine has fallen far below speed before the 





* Proceedings of the Institution of Civil Engineers 
vol. exiii., page 194. 





normal steam supply is given, and the governor goes on 
turning up steam till the engine arrives at its normal 
speed, when it has far too much steam, and is again 
rapidly increasing in speed. This cycle of operations is 
repeated over and over again. It depends on the lag of 
the governor, the flywheel, and the load, whether the 
hunting is tempo , 80 that the variations of speed are 
less and less every time; or permanent, in which case the 
engine alternates between no steam and, perhaps, full 
acy An engine which hunts permanently at very 
light loads often works perfectly over half-load. _ 

An ordinary governor is thus apt to be insensitive and 
to allow the speed to vary with the load if designed not 
to hunt ; and if arranged to work a relay, hunting results, 
An isochronous governor with a dashpot has, of course, 
a time lag too. 

It is easy to make a governor which combines the ad- 
vantages of both systems, and avoids the drawbacks. 

A governor made by Messrs. Weyher, Richmond, and 
Co., of Pontin, may be cited as a good example. It is 
not isochronous, and it works directly on the steam 
control. I may mention that even in small engines the 
French arrange the valve gear so that it is very easily 
controlled. The variable detent is very common. In 
addition to working the steam control direct, any move- 
ment of the balls from the normal ition puts a screw 
gear into motion, which slowly alters the intermediate 
gear, so that the engine finally runs at the normal speed 
whatever the load is. It is unnecessary to describe the 

articular gear employed ; a typical case may be imagined. 

— the expansion link is in connection with the 
middle of a lever, and the governor with one end A, the 
other end B being fixed; an increase of speed raises 
the end A of the lever and the middle, and you have an 
ordinary non-isochronous governor which gives a higher 
we at light loads. Suppose, however, that any rise of 
the end A of the lever sets a train to work which slowly 
raises the other end, it will go on till the governor is in its 
normal position. "We thus get a governor which does not 
hunt and gives the same speed at all loads. If the valve 
gear is heavy or stiff, the governor may work one end of 
the lever by means of a relay, but it must be a following 
relay, such as those employed in steam steering gear, so 
that the extent as well as the direction of the movement 
of the governor end of the lever is controlled by the posi- 
tion of the governor ; and this gear should act as promptly 
as possible to avoid hunting. The other or relay gear 
then works slowly. In such a governor it will be seen 
that the end A of the lever eventually comes to its normal 
position in all cases, and only moves to counteract sudden 
variations of speed. The real control is effected by the 
slow-moving relay moving the other end B. 

Instead of using one governor, a pair may be employed, 
one of which works direct on the valve gear, and the other 
by means of a slow-working relay. This method does not 
seem so simple as using a simple governor to do both. 

These matters must have been worked out thoroughly 
by many engineers, and they appear so simple that one 
almost feels ashamed to bring them forward here; but in 
nat the matter up I find the governor is generally 
treated by itself, without reference tothe engine. Ihave, 
therefore, thought it might be worth while to bring this 
subject forward, and trust you will bear with me for 
having put it in such a very elementary manner. 








LAUNCHES AND TRIAL TRIPS. 


On August 1 the screw steamer Logician, built by 
Messrs. Workman, Clark, and Co., Limited, Belfast, 
proceeded down Belfast Lough on her trial trip. The 
vessel has been built to the order of Messrs. T. and J. 
Harrison, of Liverpool. The principal dimensions are: 
Length, 400 ft.; breadth, 47 ft.; depth moulded, 
31 ft. 5in., with a gross tonnage of 4880 and deadweight 
capacity of 7100 tons. The vessel is built of steel to 
Lloyd’s 100 Al class, and is of the three-deck type, with 

oop, bridge, and topgallant forecastle, and cellular 

ouble bottom, all fore-and-aft, for water ballast. ‘The 
holds are four in number, with a large reserve bunker 
which can also be utilised for carrying cargo, and for the 
rapid ange 3 of cargo each hatch is worked by three 
derricks, and has extra heavy winches which are supplied 
by Messrs. J. H. Wilson and Co., Liverpool. The bridge 
contains the saloon and accommodation for officers and 
engineers, the crew being berthed in the topgallant fore- 
castle. The saloon is panelled in various shades of oak, 
with walnut pilasters and mouldings, with sideboard and 
fittings to suit, and upholstered in Utrecht velvet. A 
complete installation of electric light has been fitted 
throughout the ship by Messrs. W. H. Allen and Co., 
London. The vessel is fitted with steam steering gear 
amidships (supplied by Messrs. Caldwell and Co., Glas- 
gow), and controlled from the pilot house on the flying 
bridge. A steam capstan windlass by Messrs. Emerson, 
Walker. and Co. is placed on the forecastle deck. The 
Logician isrigged as a two-masted schooner, with steel 
lower masts, and fidded topmasts of wood. All the boats 
(five in number) are fitted with Gill’s patent davits and 
lowering and Snes gear. These are arranged so that 
the boats on either side can be easily slid across the vessel 
and launched off one side. The machinery has been 
constructed at Messrs. Workman, Clark, and Co.’s 
engine works, Queen’s-road, and consists of triple-ex- 
pansion engines having cylinders 23 in., 4lin., and 
68 in. in diameter, with a stroke of 54 in. Steam 
is supplied from two steel boilers at a working pres- 
sure of 1801b., and a large auxiliary boiler is placed 
on deck for supplying steam to winches, &c. The pro- 
peller is of manganese bronze. The vessel has been built 
under the superintendence of the owners’ surveyors, Mr. 
Cadman and Captain Gill. After running the measured 
mile, on which an average speed of 13} knots was attained, 





the Logician cruised about the Lough for some time, and 
then proceeded to Liverpool to load. 


The s.s. Leyden recently left the Cleveland dockyard 
of Sir Raylton Dixon and Co., Middlesbrough, for her 
official trial trip. This boat has the following dimen- 
sions: Length 357 ft. 6in.; beam, 43 ft. 6in.; depth 
moulded, 28 ft. The engines have been fitted by Messrs. 
Thomas Richardson and Sons, Limited, of Hartlepool, 
the cylinders being 243 in., 39 in., and 67 in. in diameter 
by 45 in. stroke, supplied with steam by two double- 
— boilers working at a pressure of 180 lb. per square 
inch, 


The s.s. Bangor, built by Messrs. Scott and Sons, of 
Bowling, and engined by Messrs. and Duncan, 
Govan, went for her trial on the 6th inst., and attained a 
speed of 12 knots on the measured mile. The vessel 
measures 145 ft. by 24 ft. by 11 ft. moulded, and has 
engines with cylinders 20 in. and 40 in. in diameter by 
27 in. stroke, and designed for a 100-lb. working pressure. 
The hull and machinery were constructed under the 
supervision of Mr. James Maxton, of Belfast. 


There was recently launched from the east yard of 
Messrs. C. 8S. Swan and Hunter, Wallsend, a steel screw 
steamer to carry about 5200 tons deadweight, of the fol- 
lowing dimensions: Length over all, 340 ft. 6 in.; 
breadth, 43 ft. ; depth moulded, 28 ft. 11 in. She will be 
engined by the Wallsend Slipway and Engineering Com- 
pany, Limited, the sizes of the cylinders being 24 in., 
40 in., and 64 in. in diameter by 45 in. stroke. The 
vessel was named Strathisla. 


On Saturday, the 4th inst., the Bergens Mekaniske 
Verksted launched from their yard a steel screw steamer 
named the Harald, of the following dimensions: Length 
over all, 222 ft.; breadth moulded, 29 ft.; depth 
moulded, 14 ft. 44 in. Her engines are triple-compound, 
with cylinders 17 in., 284 in., and 47 in. in diameter by 
33 in. stroke. Steam is supplied by extra large steel 
boilers constructed for a working pressure of 175 lb. per 
square inch, A speed of about 17 knots is expected. 


The armoured cruiser Vizcaya, built and engined at the 
Astilleros del Nervion, Bilbao, for the Spanish Navy, 
completed last week her series of steam trials with most 
satisfactory results. She is in all respects the same as 
the Infanta Maria Teresa, which we illustrated and 
described so fully quite recently (see ENGINEERING, vol. 
lvii., pages 577, 645, 711, 805). It isnot, therefore, neces- 
sary here to enter into any details. The cruiser went on 
her trials between Bilbao and San Sebastian, running 
under natural and forced draught on the same day. The 
speed on the latter run was 20.3 knots, while the guarantee 
was 20 knots, the power being 13,000, with a displacement 
of 7000 tons. The coal consumption and mancuvring 
trials, as described on page 805 of our last volume, were 
also gone through with equal satisfactory results as in the 
case of the Infanta Maria Teresa, a circumstance the 
more creditable to the designers and constructors in view 
of the fact that, practically speaking, all the stokers and 
engine-room hands were Spaniards. All the trials were 
completed within a week of the preliminary run, and 
delivery accepted on behalf of the Government by a 
specially appointed commission which attended the trials, 





Iron MINERALS IN GERMANY.—The imports of iron 
minerals into Germany last year amounted to 1,132,800 
tons. In these totals the receipts from Spain figured for 
579,500 tons; those from Sweden for 309,000 tons ; those 
from Algeria for 55,000 tons; those from France for 
48,000 tons; and those from the Caucacus for 40,000 tons, 


LOCOMOTIVES FOR THE EaypTIAN GOVERNMENT RalIL- 
ways.—Tenders have recently been received from a large 
number of British and Continental firms for 24 engines 
and tenders for the Egyptian Government, and the 
amounts of these tenders we append. The order, as ona 
previous occasion, has gone to the Franco-Belge Com- 


pany: 


Franco-Belge Company, 
Neilson and Co., Scotlan 
G. Ansaldo and Co., Italy A 
Société des Forges St. Pierre 
Cockerill, Belgium Beate ce 
Marcinelle and Couillet, Belgium _... 
Sharp, Stewart, and Co., Limited, 
tland ... sais - A ee 
Austro-Hungary, Austria 
Dubs and Co., Scotland ... 
Sachsiche, Saxony ee ae 
Henschel and Son, Germany ... 
Hanoverische, Germany 
Suisse, Switzerland 
Vulcan, Germany 
Vienna, Austria ... oes ee 
Actien Gesellschaft, Austria ... 
Maschinen Fabrik, Austria 
Hohenzollern, Germany... ne 
Locomotive Fabrik, Germany ... 
Alsacienne, Germany ... an a 
Beyer, Peacock, and Co., Limited, 
—— san aie as ‘ +0 
Métallurgique, Belgium... 
Stephenson, England 
Breda, Italy Bie 
Kitson, England ... ~ of 
Berlin, Germany ... aes se ye 
Hawthorn, Leslie, and Co., England... 


£ Sterling. 
Belgium... 40,553 
ee ec .- 41,280 
43,520 
44,121 
44,121 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

bay > ¢ Specifications may be obtained at the Patent Office 

‘ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 


np tg ice of 8d. 

The date of the advertisement of the t of a ‘p 

specification is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL IMPLEMENTS AND 
APPLIANCES. 


lot, 








67738. W.W. Perkiaos and G.R. Jaggs, Lee, Kent. 
Sowing Seeds, (13 Figs.) April 5, 1894.—This invention re- 
latee to ap) tus for sowing seeds in holes, &c., and consists of 
a tube with a dibble working freely inside, so as to allow the seed 
to passthrough the bottom, which is made tapering, so as to be 
always over the hole in the ground. After the hole is made, the 
dibble is withdrawn from the und and is held high enough in 
the tube to allow seed to drop directly into the hole. Means are 
provided for sowing seeds in rows. (Accepted July 18, 1894). 

15,522, A.G H. W. Klagges, Hamburg-Veddel, 
Gereeny. Seed-Sowing Apparatus. [6 Figs.) August 
15, 1893.—This invention relates to seed-sowing apparatus, and 
comprises a receptacle a, provided with a funnel-shaped bottom, 
a scattering wheel, and a supply channel b which connects the 














receptacle a and the funnel, and can be regulated by means of a 
slide c, The seed from the receptacle a passes automatically 
along the channel b to the scattering wheel. The funnel d is 
fastened to the shaft by means of a curved bridge attached to 
the narrowest part of the funnel, in order to produce a uniform 
scattering of the seed. (Accepted June 27, 1894). 


15,352, W. Wilson, Leigh, Lancs, Pulping Roots, 
(8 Figs.) August 12, 1893.—This invention relates to machinery 
for pulping turnips and roots, and consists in providing concen- 
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tric openings in the disc face, by which they are not only lightened, 
but oo of metal equally distributed. A are the cut- 
ting blades attached to the disc; B and C are openings provided 
in the disc drums. (Accepted June 27, 1894). 


11,423. A. MigGeoger and H. Burch, Leigh, Lancs. 
Harvesting Machines. [10 Figs.) June 10, 1893.—This 
invention has reference to means for operating and driving the 
gathering reel of harvesting machines, and relates to the arrange- 
ment for supporting and changing its position, according to the 
crop to be operated upon. The intermediate frame forms a 
joint between the reel and upright frames, and is kept in a ver- 
tical position by means of an arm which extends backwards, 
and is jointed to the top of an upright bar /, which is parallel 
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with the rocking frame, and carried by a bearing on the seat 
hoard at the back of the bearing for the rocking frame. Ona 
pin is pivoted a lever h having its forward end connected by a link 
lo a stud in the reel frame nearer the joint than that of the connec- 
tion of the link to the end of the lever h and the pin on which the 
lever is pivoted. To the arm is secured a rack quadrant e2, 30 
that a lever, and with it the reel frame, can be moved or 
detained in any desired position 4 or down. In order to 
Secure the rocking and reel frames in any position backwards 


or forwards, a bar j is formed, which is curved to a radius 
corresponding with the distance of its point of attachment from 
the bearing of the member to which it is attached, this curved 
bar passing through a catch-box which is secured to the seat 
board. To release this spring catch, the spindle to which the 
arm is secured is continued back parallel with the seat board, so 
that a partial rotation of the foot pedal in its bearing releases the 
spring catch. Means are provided for adjusting the foot rest. 
The driver can, by means of the single lever /, move the reel, 
which is carried by the forward end of the reel frame @ up or 
down and backwards or forwards, it being held by the sliding 
bolt in the rack quadrant ¢2 in the desired position up or down, 
and by the eusved bar j and spring catch, backwards or forwards, 
By the use of the intermediate frame e the point of connection 
of the reel frame a is always directly over the point of connection 
of the lever, and admits of the kward and forward movement 
without changing the relative positions of the lever and the reel 
frame. (Accepted June 27, 1894). 


HYDRAULIC MACHINERY. 


14,638. G. B.S les, Manchester. Hydraulic 
Intensifiers. (2 Figs.] July 31, 1893..—The object of this 
invention is to provide a compact double-acting hydraulic in- 
tensifier. Within a cylindrical chamber a is fitted a hollow sliding 
ram b, attached to the lower end of which is a solid ram which 
slides in a chamber of corresponding diameter. Attached to the 
upper end of the principal chamber is a similar fixed smaller 
ram c? over which the large one slides. For the up-stroke low- 
pressure water is admitted through valves into the lower half 
of the cylindrical and lower smaller chambers beneath both the 
large and lower solid rams, the combined pressure raising the 
large ram as high as the cylindrical chamber will allow, and 
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forcing the water contained in the ram at an increased pressure 
into the high-pressure pipes, the water in the upper half of the 
large cylindrical chamber escaping through waste pipes. The 
lower valve is then closed by a connection which at the same time 
opens valves which admit the low-pressure water for the down- 
stroke into the upper half of the cylindrical chamber and into the 
hollow of the large ram, forcing it down with an area pressure 
equal to the area of the large ram, the water from the lower 
chamber escaping through a waste pipe, and the water from the 
lower chamber, of smaller diameter, being forced at an equally 
increased pressure as in the up-stroke into and through the 
— pipes to where it is required. (Accepted June 27, 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,535. a Armanni, London. Belt Shifting Ap- 
paratas. (2 Figs.] July 12, 1893.—This invention relates 

elt shifting apparatus, and consists in effecting the reciprocating 
movements of the fork by means of an oscillating lever, the move- 
ments of which are ted by a p t striker pivotally con- 
nected to a vertically reciprocating guided striker rod, the one 
movement of which is effected by a direct pull, and the return 
movement automatically by means such as a spring, which also 
insures the resetting of the striker in ition for the next ac- 
tuation. The oscillating lever is formed with a double inclined 
and cup-ended top, and connected to the belt shifting-rod. 
(Accepted July 11, 1894). 


15,752. C. Whitfield, Kettering, Northampton. 
Shaft Couplings. [4 Figs.) August 19, 1893.—This invention 
relates to shaft couplings, and consists of a cleft bush b which 
embraces the ends of the shafts to be connected, and which is 
formed with two conical surfaces converging outwardly, on 
which are mounted two cylinders c connected together by bolts 
and nuts, so that as they are drawn together they slide along 
the conical parts of the bush, and thereby contract its dia- 
meter and cause it to firmly grip the shafts a. The ends 
of the tightening bolts are screwed with threads of the same 
hand, but of different pitch, which engage with correspond- 
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ing nuts fitting in recesses in the coned boxes ¢ to prevent 
them from turning. The rotation of a tightening bolt causes one 
screwed end to advance through its nut, while the other end 


recedes through its nut. In order to enable the brush or sleeve 
to accommodate itself to the shafts on the application of a 
tightening force, it is partly divided into a number of ents 
by external longitudinal grooves and slots which leave the metal 
continuous on the inner surface for a short distance at the centre 
only. (Accepted June 27, 1894.) 


MILLING AND SEPARATING MACHINERY. 


. 7926. W. Duffield, Chatham, and W. R. Taylor, 
Rochester, Kent. Mills. [12 Figs.) —_ 19, 1893.—This 
invention relates to mills for crushing and grinding. The ring i! 





is first adjusted. As soon as a pinion 6° is in gear with the 








crown wheel, the pan begins to revolve and rotate the runners, 
but in addition to this motion each runner is at the same time 
compelled to grind over the pan, the direction of the grinding 
being elliptical. The effect of the two motions is that the stuff is 
first crushed and then ground and floured, being thus reduced to 



































an impalpable powder. Each runner makes one elliptical motion 
upon the pan during one revolution of the latter. As the pan re- 
volves, a centrifugal motion is imparted to the stuff, and those 
solid portions of the latter which are reduced to the desired gauge 
pass under the ring and drop into a trough &, from which it is 
driven by scrapersk! into a shoot. (Accepted June 27, 1894). 


RAILWAYS AND TRAMWAYS. 

16,057. M. H. Smith, London. Tramways, (9 Figs). 
August 25, 1898,—This invention relates to electric, , tramway 
systems, and consists in forming the rail in two. half-sections a, 
and placing between them a third double bulb-like section b, 
which brings the two half-heads in proper alignment. One side 
of the channel is formed by the rail, and the other side by a rolled 
girder d curved near the top to provide an overhanging covering 


























for the conductor e. The girder d is connected, and 
strengthened at intervals by plates /, secured in turn to the ties. 
The conductor ¢ is held in the jaws of an insulating holding-piece 
g, Which is held in position by wedges h. The collector is fo 

of a spring piece m, which tends always to bear against the con- 
ductor e, means being provided for the return. (Accepted June 27, 
1894). 


13,463. W. A. Green, Aberystwith, Wales. Coup- 
lings for Railway, &c., Vehicles. (19 Figs.) Ju'y 11, 
1893.—This invention relates to coupling gear in which a _ on 
one vehicle engages with a hook on the other, The loopsL are 
prevented from sinking below a horizontally projecting position, 
while they are free to turn upwards, so that they automatically 
e with the hook M of another vehicle, the coupling link 
being provided with a projection on its underside 80 formed that 
when the link is in the horizontal position it bears against an 
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abutment on the underframe and is thus prevented from sinking. 
The coupling hook has an incline, in riding up which the link 


Fig.ta 





automatically drops into and 3 with the hook, which is 
formed so as to secure the link in coupled position. (Accepted 
June 27, 1894.) 


STEAM ENGINES, BOnmams, EVAPORATORS, 
Ce. 


14,441. J. Sime, ny . (EB. S. Mathews, Yokohama. 
Jen) Motive Power Engines. (6 Figs.) July 27, 1893. 
—Thie invention relates to multiple-expansion motive power en- 
gines. The cranks cl, d) of the hizh and intermediate pressure 
cylinders 1, 2 are placed in opposite positions, and that of the 














ow-pressure cylinder 3 is at — angles to these. Rocking 
radial valve motion, which is obtained from lever mechanism 
coupled to the connecting-rod of the high-pressure cylinder, 
operates the valves of the combined high and intermediate 
cylinders, the valve of the low-pressure cylinder being actuated 
separately. (Accepted June 27,1894). 


564. M. Macer, Enfield, Middlesex. Steam 

ers. (1 Fig.) July 29, 1893.—The object of this invention 
is to construct an apparatus which will automatically supply feed 
water to steam boilers when the surface of the water f below 
the working level. A tank c is provided above the boiler a, 
and is connected with the latter by two pi: one connecting the 
top of the tank with the steam space, and the other the bottom 
with the water space, a check valve being employed to prevent 
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the water from the boiler being forced into the tank. A stop- 
cock is provided in the pipe connecting the steam space of the 
boiler with the top of the tank, this cock being opened and 
closed by a rod connected toa float k. When the water is at the 
working level, the feed tank being full of water, the steam cock 
is closed, but when the water level falls the float descends also, 
and opens the steam cock, admitting steam above the water in 
the tank, the contents of which are discharged into the boiler. 
(Accepted June 20, 1894). 

15,947. F. R. Simms, London. Whistles for Explo- 
sion Engines. (2 Figs.) August 28, 1893.—This invention 


relates to means for sounding a whistle in connection with an 


threeway cock a which ordinarily allows the products of com- 
bustion to pass, but which can be turned to permit more or less 

















of the products of combustion to pass to the whistle. (Accepted 
June 27, 1894). 


12,876. G. V. Priestley, Leeds. Steam Generator 
Furnaces, [2 Figs.) July 1, 1§93.—This invention relates to 
steam generator furnaces, and consists in having two series of 
grate bars 3 and 6, one above the other, in the same furnace, each 
series vs a pair of doors 4 by 7 respectively. A crown is 
made for the second series below to prevent the upper grate bars 











from being burnt away, and in order to provide this a number of 
horizontal round water tubes are attached to the furnace sides, 
through which tubes the hot water inside the boiler flows and 
circulates. The clinkers from the upper set of grate bars are 
raked out on the lowest level of the furnace flue beneath the 
second series of bare. (Accepted June 27, 1894). 


15,057. H. Lohr, Berlin. Preventing Bursting of 
Steam, &c., Pipes. [3 Figs.) August 5, 1893.—This inven- 
tion comprises a hollow cylindrical body A having a flat bottom 
and a cover of thin corrugated sheet iron. Both close air-tight 
the vertical side of the cylinder. This hollow body A is sur- 
rounded by a rectangular vertical frame B, the upper side of 
which carries a vertical adjusting screw b. The lower side is 
provided with a conical valve fitting tightly upon a valve seat a 
in the case C of the apparatus, and serving to close the steam 
inlet. On the baseplate C is mounted a cylindrical casing D 
which encloses the cylinder A and rectangular frame B, and has 
at the top an open and removable cover. About the middle of 
its height the casing D has two pivotal screws /, f1 placed dia- 
metrically opposite each other, and passing through vertical slots 
8, 8' of the frame B, to support by their points the wall of the 
hollow cylindrical body A at a certain distance from the frame B. 
If the frame B is in its lowest position, and therefore the valve 





passage y open, and if warm water is supplied to the conduit, 
the cold air contained in it is pressed to the highest point 2, 
whence it rises through the open valve J wey y into the annular 
8 formed between the external surface of the cylinder A and 
the inner surface of the outer casing D, and thence it escapes 
through the opening zof the cover. If no more cold air is in the 
conduit, the warm air takes the same course as the latter, the air 
enclosed in the cylindrical body A being thus warmed, and the 
corrugated cover pressed outward. As the point of the adjust- 
ing screw b bears against the cover, the latter lifte the screw, and 
with it the whole frame B and also the valve, thus pressing the 
latter to its seat and closing the passage y. The warm air may 
now pass unhindered through the conduit without risk of bursting 
it. As soon as the conduit and the cylinder A grow cool, the 
valve descends again, and allows cold air to enter the pipes, thus 
preventing the formation of a dangerous vacuum. (Accepted 
June 27, 1894). 


14,762, F. H. Hausman, New York. Water Gauges. 
(7 Figs.) August 1, 1893.—This invention relates to water gauges 
for steam boilers, and consists in employing both outer and 
inner gauge glasses. The inner glass is provided at both ends 
with rubber gaskets. A seating plate C is provided at the lower 
end of the gauge, and is screwed into an angle valve C' which 
controls the flow of water from the boiler to the gauge. The 
seating plate C is provided with circular a b, ¢ on its upper 
surface for receiving the lower ends of the glaeses Aand B. 
The form of the gasket is double a in cross-section. 
A recess is cut in the groove b, against the edges of which 
the gasket presses when in position. To connect the gauge 
with the upper valve a steam pin D is employed, which is hollow 
to permit the passage of steam, and is screwed at its upper end 
into anangle valve D1. The lower end of the pin D is pro- 
vided on its exterior surface with a male thread, by means of 
which it is screwed into a collar E. The collar E is provided at 
its lower end with a groove d adapted to receive the upper end 
of the inner gauge glass A with gasket a, the glass being thus 


glass. When it is desired to remove both the inner and outer 
gauge glasses, the handwheel of the collar E is revolved to the 
left, by which the two collars are caused to travel! upwards 





together, releasing the hold of the collars from the glasies, when 
the latter can be removed, and new ones inserted. (Accepted 
June 27, 1894). 


TEXTILE MACHINERY. 
J. H. 


6249. 8. Redman and J. Holmes, Haworth, 
Keighley. Looms, [2 Figs.) March 28, 1894.—The object 
of this invention is to protect the shuttle and to prevent it from 
flying out during the operation of weaving. A rod is carried 
across the front of the sley and at such a distance from it and the 
warp that it affords protection to the shuttle. This rod is attached 
to movable arms on ets, fixed to the handrail of the loom, 
and so arranged that when the latter is running the rod is held in 
the desired position, but when the loom is at rest the arms can be 
turned inwards towards the sley, thus bringing the rod under the 
handrail and leaving the whole of the sley front clear for the 
weaver. Means are provided to enable the guard to be moved, 
the form of the arm being such that when the guard is in the out- 
ward position it is held there firmly, and a projection enables it, 
by a pressure of the finger, to be brought under the handrail, 
where it is again held firmly, but directly the loom starts running 
the vibration springs it outward and it the working posi- 
tion. (Accepted July 18, 1894). 


15,852. E. J. Smith, Bradford. Screw Gill Prepar- 
ing, &c., Machinery. [2 Figs.) August 22, 1893.—This in- 
vention has reference to means for pee ring and finishing 
wool, &c. Immediately in front of the feed-roller A is placed a 
hollow vessel having openings C formed in it through which the 














slivers D are passed to the feed rollers. The vessel is supplied 
with steam, and by having the opening perforated, the steam is 
allowed to escape from it and pass through the sliver, by which 
the fibre is passed through the machine in a warm and damp state, 
and upon being ‘* wrapped by sweats and swells, thus giving a 
lustrous appearance to it. (Accepted June 27, 1894). 


MISCELLANEOUS. 


15,598. S. J. Beaman and J. Deas, Warrington, 
cs. Destructor Furnaces. (2 Figs.) August 17, 
1893.—This invention relates to destructor furnaces. The rever- 
beratory arch A extends over the furnace grate B and the inclined 
hearth C, the upper part of which communicates with a hopper 
F through which the material is supplied, so that the material 
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prevents the opening becoming an outlet for the products of 
combustion. Asthe materials fallfrom the inclined hearth upon 
the grate they are pushed forward from time to time through a 
doorG. At the back of the grate is a vertical perforated fire- 
brick bridge, through the perforations of which the products of 
combustion pass. Airis supplied by the conduit M controlled by 
a damper andhandle. (Accepted June 27, 1894). 
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UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials ey nt law cases in the United States, may be 
consulted, gratis, 








explesion engine. The products of combustion exhausted from 
the engine are utilised, and in the exhaust pipe is arranged 


held rigidly in an upright position. The loose co! F holds the 
outer Projecting glass B in a vertical position, and is pro- 
vided with a groove to receive the upper end of the outer 
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the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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Compound “Robey” Fixed Engine, with = | ‘ ~*~ <1: improved “Robey Mining Engine, with 
Automatic Expansion Gear. PS 7 Ws == ! a. : : K woenght ine tank foundations, and separate 
: TTT r Locomotive Boiler. 


Horizontal Engine, with Patent Trip Expansion Gear. 


or tates, . wen Simplicity —Absolute Regularity of Speed—Highest Economy. 


* ROBEY & CO 


LIMrrEzDp, 


LINCOLN, ENGLAND. 


LONDON OFFICE - - - - 117, Cannon Street, 


N.B.—All Communicati to be addressed to the Globe Works, Lincoln. 








Coupled High-pressure 
ertical Engine. 


Coupled Compound Engine, 
with Patent Trip Expansion | 8 = : 
Gear. = ~ ae se eli Compound “ Robey” Engine. 


fPeveauct. 


‘gurettncitie |. THE IMPROVED “ROBEY” MINING ENGINE, | 


for electric mata onLandor | With Patent Wrought-iron Tank Foundations. From 4 to 200 Effective Horse-power and upwards. 
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DAVEY, PAXMAN & CO., Engineers, COLCHESTER,  LANOASHIRE BOILERS 
=-—— MAKERS OF —— : 
ENGINES & BOILERS SUITABLE FOR MILLS, "FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &. 
societies Ee nrata Sota 


Horsontal Engines, ond For Semi-Portable Oonpennd Horizontal aes 
Cornish, Lancashire, 


The Engines are fitted with PAXMAN’8 PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
: GOVERNORS, which ensures a steady and constant speed in any emergency. 
This Gear 1s one of the GREATEST and M@ST MODERN IMPROVEMENTS effected in the Steam Engine. 


ane a ENGINES DAVEY, PAXMA ae a coe, 
N ER. 
Prom 2 to 1000 Horse-power. London \N& CO, ENGINEE Rs, COLCHESTER Made in all Sizes. 


REFRIGERATING & ICE-MAKING MACHINERY. 


= 2000 MACHINES SoOotyD. 


Messrs. WILDRIDGE & SINCLAIR, Sydney, Agents for the Limpz Brirish Rarricsratien Co., Lap., LONDON. SYDNEY, August 14th, 1898. 
Drar Sins,—We are pleased to be able to inform you that the Linde Disc Freezing Machinery erected Nah you at our Stores, North Sydney, has been at work continuously tor over six months, and has completely 
fulfilled the Specification with conditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, and on a remarkably small consumption of fuel and labour expenses. 


Our Manager, M, Mrapovw, states that during his ten years’ eonnection with the New Zealand and Ex: bgp hee the Li igate system is the best he has ever been connected with, as it gives the highest results on 
the smallest consumption of coal, "and is specially well adapted for freezing and chilling in warm the ‘brisk ~ “ines the — sweet, clear, and di , with . entire absence of snow even 


during the introduction of warm air, From the storage chambers the carcasses and wrappers were shi ina an di wok urs faithful J. H. GEDDES & CO., 
” ti Pastoral Finance Association, Ltd. (Signed) W. Trsox, Secretary. 


THE LINDE BRITISH REFRIGERATION CO., Ltd. 


85, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. — “~ 


Hadfield, Sheffield. 
Requisition, Phaton. Telephone No. 750 
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THE PNEUMATIC PYROMETER. 


By Henry Morron, Ph.D., President of the 
Stevens Institute of Technology. 


NotwITHSTANDING the many improvements lately 
made in pyrometers, and which have been ably 
discussed in the article by H. L. Callender, M.A., 
*¢On Platinum Pyrometers,” which was published 
in the columns of ENGINEERING,* there still re- 
mained unsolved the problem of constructing a 
pyrometer which should possess the following 
characteristics : 

1. Applicable to all temperatures between the 
softening point of platinum and the freezing point 
of liquid air. 





i 


_2. Giving constant indications by mere inspec- 
tion, without any manipulation or calculation. 
_ 3. Allowing its indications to be observed at once 
in a number of locations at a considerable distance. 
4. Operating automatically in every respect, and 
requiring no skill or special intelligence in its use. 
Without going into any detailed comparison or 
description of the ‘‘ prior state of the art,” it will, 
I think, be manifest to any one interested in the 
subject that an instrument characterised by such 
features as are above stated, deserves consideration. 
Having myself direct knowledge of an instrument 
proved to possess this remarkable combination of 
good qualities, I feel called upon to draw the 
attention of others to the subject. The instrument 
to which I refer is the pneumatic pyrometer in- 
vented in the first instance by Mr. E. A. Uehling, 
M.E., and finally developed by him in combination 
with Mr, Alfred Steinbart, Ph.D. Its operation 
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* “On Platinum Pyrometers.” By H. L. Callender, 
M.A. Vol. liii., page 762. s f 








depends upon the action described as ‘‘ effusion ” 
by Graham in 1846 (Phil. Trans., 1846, page 574), 
namely, the passing of a gas through a minute 
aperture in a thin plate. Suppose that we have 
a closed space or vessel through which a current of 
gas is forced or drawn by a constant pressure, and 
that the entrance and exit openings are minute 
apertures of the same size. In this case the differ- 
ences of pressure causing the flow through the two 
apertures will be, roughly speaking, equal ; or, in 
other words, the available force will be divided or 
divide itself between the two. Thus, suppose a 
certain pressure is available to force the gas through 
the apparatus, this will at first be all available to 
drive the air into the vessel, but the pressure within 









+—— Arrow showing flow of air 
through the Pyrometer, 

+——~ Arrow showing flow of escaping 
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will at once begin to accumulate, because the air 
will come in faster than it goes out, until the 
difference of pressure between the air in the in- 
terior of the vessel and the space into which it is 
delivered is effectively equal to the difference be- 
tween the pressure inside and that in the space from 
which it comes into the vessel. When this condi- 
tion is established, the gas will pass out of the 
vessel as fast as it enters, and thus the pressure or 
tension within the vessel will be constant. Sup- 
pose, however, that arrangements are made by 
which the air forced in is heated at the time of 
entrance but cooled within, so as to have an un- 
changed temperature at its exit. In that case 
experience shows that the density of the heated 
air being reduced by its increase of temperature, 
the mass introduced ina given time will be less, 
and (the outflow temperature being kept constant) 
more air will go out than comes in, until, by this 
means, the interior pressure is reduced sufficiently to 
compensate for the diminished supply. We thus see, 
however, that a rise in temperature of the entering 








air will cause a fall of pressure or tension in the air 
within the vessel, and this change in tension can be 
directly observed by a manometer connected with the 
vessel, either near by or at a considerable distance. 
Though calculation, as well as experiment, shows 
that the variations in density grow less in propor- 
tion with the rise in temperature, yet even at 
1200 deg. Fahr. to 1500 deg. Fahr., with an avail- 
able air pressure equal to 28 in. of water column, 
there will be a change of tension equal to 1 in. of 
water for each 100 deg. Fahr. 

As would naturally be expected, the first prac- 
tical application of a pyrometer embodying the 
above principle has been to the hot blast of an iron- 
smelting furnace. The universal practice is to heat 
the blast of an iron-smelting furnace to 1200 deg. 
and 1600 deg. Fahr., but on the moderately exact 
regulation of the temperature to some point within 
these limits, depends in great degree the successful 
production of a good quality of iron, as well as 
economy in production as regards the amount of fuel 
consumed and other incidental sources of expense. 

All modern blast furnaces are equipped with fire- 
brick stoves working on the regenerative principle, 
and it is usual to ‘‘ change stoves” about once 
each hour, but a series of experiments conducted 
for some months at one of the furnaces of the Sloss 
Tron and Steel Company, Birmingham, Alabama, 
U.S.A., show that there is a great difference in the 
‘staying powers” of different stoves, and that 
where one stove will require an hour to fall 
250 deg., another will drop as far in 35 minutes. 
The importance of an instrument which will 
promptly indicate the true temperature from 
moment to moment, and thus enable the ‘‘ furnace- 
man ” to regulate the time for ‘‘ changing stoves,” 
is therefore very manifest. We will, however, 
give a numerical illustration. It has been well 
established that 100 deg. Fahr. of heat carried in 
by the blast is equivalent to about 50 lb. of coke 
filled at the top per ton of iron made. Now sup- 
pose that by irregular working 100 deg. of heat are 
practically wasted, and that coke is worth 2.50 dols. 
per ton, and the output of iron is 150 tons a day. 
The loss in coke will represent 2.50 dols. x 50 lb. 
+ 2000 = 6} cents per ton, which on 150 tons will 
be 9.32 dols. per day, or over 2500 dols. a year. 
Again, the difference in market price of iron be- 
tween No. 1 and No. 3 is about 1 dol. a ton. Sup- 
pose that, as a result of irregular temperature in the 
blast, the furnace makes only as much as 50 tons a 
week of No. 3 iron in place of No. 1, this would 
come to 50 x 52 = 2620 tons or dollars in a year. 
In all, this would make a loss of over 5000 dols. a 
year, preventible by the use of a reliable pyrometer 
which could be readily applied and used, 

In the experiments above alluded to it was found 
that the pyrometer we are about to describe showed 
constant indications, where the ordinary pyrometers 
varied from 50 deg. to 150 deg., and indicated a 
variation in the blast between 1350 deg. and 
1450 deg., when the true variation was from 
1150 deg. to 1650 deg. It was also shown that a 
‘*dark blowpipe ” cannot always be trusted to indi- 
cate a low temperature. The pipe may be coated 
on the inside, and show much less temperature 
than is actually present. It was also shown that 
a dirty stove and a “short-cut” ina stove is at 
once revealed by its incapacity to hold the heat, 
and that with four good stoves the temperature of 
the blast can be kept within 50 deg. of any desired 

oint. It is, therefore, probably underrating the 

enefits derivable from the use of an accurate and 
continuous pyrometer, to base its value on the 
figures given above. 

The pneumatic pyrometer, as illustrated, is 
shown as attached to the hot blast main of a blast 
furnace (Fig. 2), and is especially designed for that 
purpose. 1t consists of a platinum tube B* } in. in 
diameter and of sufficient length to extend very 
nearly through the lining of the hot blast main, to 
the shell of which it is secured by the coupling 
a, and the gland 6, which is secured to the flange ¢ 
bolted to the shell. Concentric within the tube B* 
is placed a smaller platinum tube ¢ e! 3%; in. in dia- 
meter (Fig. 3), which extends very close to the end 
of the tube B*, and is held in position by the coup- 
ling f. The connection between a and / is provided 
with a branch h, to which is connected a filter B*. 
The latter consists of a chamber about 2 in. in dia- 
meter and 10 in. long, loosely filled with cotton wool. 
The inner pipe ¢ e' continues by the pipe i i to the 
vessel C (Fig. 1), and within this by the pipe j and 
worm k k to the coupling C1, which is shown in de- 
tail (Figs. 4 and 5). The first small aperture is. 
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lozated at the end e! of the inner tube e e!, and the 
second aperture is located in the coupling C, as 
shown in Fig.4at/. From C! the tube continues by 
m m to the top of the chamber A, which is connected 
with an aspirator (not shown) by the pipe n n, 
and with the manometer q q by the bent tube o ; it 
is further provided with a stopcock p and with a 
tube +7, which is open to the atmosphere at the 
upper end, and reaches to within 3in. of the 
bottom of the chamber A. The upper end of rr 
passes through a stuffing-box, and is provided with 
a rack and pinion and wheels, by which it may 
be raised or lowered. The pipe i i communi- 
cates through the capillary tube ¢ ¢ ¢ with the 
manometer uw, and may be prolonged by means 
of a T-piece v and tube w to the office or any other 
place or places where it may be necessary or desir- 
able to indicate the temperatures to be measured. 
The manometer tubes q q and u whave their lower 
ends immersed in coloured water contained in the 
reservoir R The vessels A and C, which are made 
of brass tubes 7 in. in diameter, are respectively 
4 ft. 8in. and 1 ft. 6 in. long, and are connected 
with the water supply pipe by the pipe connection 
EFTandESN. A temperature regulator is shown 
at G, and with the valve K closed, and L and I open, 
is kept filled with water to the level of the overflow 
H. The pipe and worm x yz, which is connected 
with the steam or hot air main, continually keeps 
the water boiling, and because C is open to the 
atmosphere through D, a constant temperature of 
212 deg. Fahr. is maintained. A is the suction 
regulator. By opening the petcock p and the 
valve M it is filled with water to the proper level. 
The tube r+ must be immersed into the water in 
A exactly 4 ft., whish can be readily done by the 
wheel s. By these means the essentials for exact 
determination of temperatures are supplied. The 
aspirator, with a s»mewhat greater capacity than is 
required by the apertures, is turned on, the excess 
of exhaustion being corrected through the tube rr 
against a constant head of 4 ft. of water, the suction 
at C', the second aperture, cannot vary appreciably 
above or below that point. By the manometer q q¢ 
the suction may be at any moment observed, and 
will be found standing steadily at the point 4 so 
long as tho tube rrdips ints the water to the 
proper depth. 

The water in A very gradually evaporates, and 
as this occurs to an appreciable amount, r r is 
lowered ; when it has reached the bottom it is 
again raised, and the waste is supplied through the 
valve M. This, in continual use, is found necessary 
about once a month. 

The suction being applied, the air from the atm>- 
sphere enters through the filter B', where it is 
freed from dust, flows through / into the platinum 
tube B*, where it assumes the temperature of the 
hot blast in the main B, at which temperature it 
enters the first aperture at the end of ¢ c', by which 
it returns and passes through i i into j, and the 
worm kk located in the boiling water maintained in 
C. (Melting ice or any other constant temperature 
would answer as well.) In its passage through the 
worm it assumes the constant normal temperature 
at which it flows through the second aperture 
located in C!, as shown in the detailed section 
(Fig. 4), thence through m m into the regulator A, 
and from it by the pipe » » to the aspirator. 

As already explained, the tension in thechamber or 
tube between the two apertures is a correct indica- 
tion of the difference of temperature at which the 
air flows through each of them respectively, there- 
fore the manometer « wu supplied with a proper 
index, and connected to the tube ii by the capillary 
tube t ¢ t, will continuously and accurately indicate 
the temperature in B. The temperature manifest- 
ing itself as tension of a continuous current of air 
through i #, j,k k, the length of the capillary tube 
ttt does not affect the accuracy of the indications, 
neither does the number of manometers connected, 
so long as the connections are perfectly air-tight. 
It is, therefore, quite feasible to indicate the tem- 
perature in as many places as may be desirable. It 
is also immaterial, so far as the accuracy of the indi- 
cations is concerned, at what distance the tension 
and temperature regulators A and C are located 
from the place at which the temperatura exists 
which is to be measured, so long as the area of the 
tube between the two apertures is sufficiently in 
ex ess of the area of the apertures. The latter being 
only ,\; in. (and it can be made even less), 2-in. pipe 
is ample for distances below 500 ft. 

The pneumatic pyrometer can, therefore, readily 
be made semi-portable. By making the tube i 7 of 





sufficient length and flexibility, it would be quite 
feasible to change it from the smoke-box to the 
furnace, or into any portion of a flue of a boiler 
which may be undergoing a test. 

Changes of temperature of the air in the conduit 
between the apertures, affect the accuracy of the 
indications only momentarily. By virtue of the 
continuous flow of the air through the tube, equili- 
brium is very soon established, and then the differ- 
ence of temperature at which the air flows through 
the respective apertures determines the tension 
irrespective of its temperature while flowing 
from one aperture to the other. This property 
renders the pneumatic pyrometer available for 
measuring the temperature of very small areas as 
well as large ones. For instance, it is just as 
feasible to measure with it the temp:rature of the 
contents of a 10-gramme crucible as of 40 tons of 
molten steel contained in a huge ladle ; and it can 
be made to indicate the temperature of the flame 
of a Bunsen burner as accurately as heat of the 
flame issuing from a converter. 

To call the above described instrument a pyro- 
meter is really a misnomer, for while it is capable 
of measuring temperatures up to where platinum 
ceases to be a solid, its range for low temperatures 
terminates only where air ceases to be a perfect 
gas. Its telemetric properties would seem to 
render it particularly applicable in cold storage 
plants and all other industries where it is important 
to know the temperature of a place without going 
into it. The most important effect of the telemetric 
feature of this instrument will manifest itself in the 
moral force which it exerts on those who have to 
be relied upon to maintain the necessary or desir- 
able temperatures. It is one thing to give instruc- 
tions that certain temperatures shall be maintained, 
and another to know that the orders are carried 
out. If you have the means of knowing whether 
your orders have been faithfully carried out, they 
generally will be carried out, and vice versd. 

One of the above described pyrometers has now 
been in continuous use for over four months; it 
has during that time frequently been subjected to 
heats above 2000 deg., and on one occasion to over 
2700 deg., without affecting its accuracy at the 
ordinary temperatures, viz., 1200 deg. to 1600 deg. 
Its usefulness, therefore, has been fully established. 





THE BRITISH ASSOCIATION. 
(Continued from page 226.) 
Section G. Mecwanicat Science. 

In our last issue we gave an account of the pre- 
liminary proceedings in this section. At the time 
of writing the meeting was in its early stages, but 
now that it has been brought to a close it is satis- 
factory to be able to state that, on the whole, the 
contributions which had been secured for Section G 
were of exceptional interest. This doubtless was 
largely due to the popularity of the President of 
the Section, and the high esteem in which he is 
held by all classes of engineers. Professor Ken- 
nedy’s own address stands prominently forward as 
one of a high order of merit, and its influence for 
good cannot fail to be widely felt. As we have 
published it in extenso on page 245 ante, we strongly 
recommend its careful study to all interested in the 
engineering profession, and, indeed, to thoughtful 
persons of all classes. 

The joint meeting of Section G with Section A 
was a great success, certainly in the matter of attend- 
ance ; perhaps almost too great a success, for the 
large number of members who thronged in to hear 
Mr. Maxim describe his flight through the air, 
made it inconvenient for those who wished to hear 
Professor Henrici and Lord Kelvin on less popular 
subjects. 

he business of Section G was brought to a close 
by the Tuesday, and we cannot help thinking it 
would tend to the popularity of the Association if 
all sections could get through their serious labours 
on that day, so that the excursions could be held on 
the Wednesday in place of Thursday. After many 
years’ service, Mr. Edward Rigg retired this year 
from the recordership of the section, his place being 
taken by Professor T. Hudson Beare. . The posi- 
tion of recorder or secretary of a B. A. section is 
no sinecure. No one who has not had experience 
can know the amount of hard work gone through 
by those who fill these honorary posts, generally 
without a word of thanks or recognition. One 
cannot wonder that sometimes tempers run short, 
but this was never the case with Mr. Rigg, 
whose unfailing courtesy and ready assistance we, 





personally, are glad to acknowledge after a long 
experience. At one time it looked as if there would 
have been an entirely new secretarial staff in the 
Mechanical Section. Under such circumstances 
things would not have gone as smoothly as they 
ultimately did, for the business of a section is not 
learnt in a day. At short notice, however, Mr. 
Conrad Cooke consented to again act, and his co- 
operation, sought for, and generously given, at the 
last moment, probably avoided a fiasco. 


BorEHOLE WELLS. 


A paper by Mr. H. Davey, entitled ‘‘ Borehole 
Wells for Town Water Supply,” was read on 
Thursday, August 9. This paper we published 
in extenso on page 243 ante, so we need only 
give a brief abstract on the present occasion. The 
author commenced by saying that on the occasion 
of a former meeting of the Association he pro- 
posed a new system of borehole wells for town water 
supply. Since that time the system has been car- 
ried into effect at several places, and he described 
one of the most important examples of executed 
work, viz., that of the Netherley pumping station 
of the Widnes Water Works. Instead of making 
a large well, the author puts down four boreholes 
to accommodate the pumps for duplicate pumping 
engines. The boreholes being completed, the 
pumps are lowered into them and coupled up to 
the permanent engines. Immediately that is done 
the water found in the boreholes can be pumped 
and supplied to the town. Should it be insuf- 
ficient, then a small well can be sunk in the dry 
to the bottom of the boreholes, The water being 
kept down by the pumps, the boreholes at the 
level of the pumps are connected to the centre 
well, and adits driven to collect more water. Should 
the boreholes yield sufficient water, it is not neces- 
sary to sink the well. 

Mr. Deacon was the first speaker on Mr. Davey’s 
piper. He said that with regard to the expediency 
of boreholes in red sandstone, each case must be 
decided on its merits, and it would only be 
known in working whether the result would be 
a success after the operation was complete. In 
some boreholes an immense deal of trouble was 
given from sand in the valves. It was astonishing 
what a large amount of water Mr. Davey had 
obtained from his two boreholes, but this was pro- 
bably at the cost of neighbouring wells, a fact which 
would be made apparent later. Mr. Davey had placed 
his pumps in the boreholes, but Mr. Deacon’s expe- 
rience was that this was nota satisfactory method of 
proceeding, when working at great depths, either 
in the matter of water obtained or of maintenance. 
In one case in which he had been engaged, and 
in which this arrangement had been followed, the 
water had fallen off rapidly. He wished to state 
that the project was not his own in that instance, 
and though he was engineer to the works, the 
system was introduced contrary to his wishes. 
Although they might admire Mr. Davey’s arrange- 
ment for its ingenuity, he thought engineers would 
hesitate in using it in new red sandstone. It might 
be followed with success, or it might lead to failure. 
That could only be told after the operations had 
been carried out, although it was not to be for- 
gotten there was the alternative of having re- 
course to Mr. Davey’s proposal of a shaft, as shown 
in the illustrations on the wall. 

Sir Frederick Bramwell said he had been per- 
sonally engaged for some years in connection with 
a water works near London, working in the chalk. 
These were not large works, the capacity being 
about 1000 gallons a minute. The pump was like 
that shown on the drawing, having no fixed valve, 
and was found to act perfectly. It had been in 
use many years, and there was no trouble at all. 

Mr. Vernon Harcourt approved of the author’s 
design as a pioneer plan to ascertain what water 
could be madeavailable. Insome cases the arrange- 
ment would answer permanently, and might be good 
if water-bearing strata were struck. Also, if it 
were necessary to make a well, the pumps would 
be there to keep the excavation dry. At South- 
ampton for some distance down there was a well, 
and after thata borehole. The plan to be adopted 
was a question of cost, and the conditions in each 
individual instance must be discussed. ; 

Mr. Henry Davey, in replying to the discussion, 
said that Mr. Deacon had raised an important ques- 
tion in mentioning the problem of getting rid of 
the sand ; that necessarily had to be pumped from 
the borehole, and fortunately this could be done ; 
he had at first pumped many tons of sand, and had 
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found no particular difficulty, gutta-percha packing 
being used in place of gun-metal. This was easily 
renewable. After a time the well became clear, 
and sand was no longer brought up. In one well 
they had pumped up 50 or 60 tons of sand before 
the water had become free ; after that there had 
been no further trouble. The sand difficulty soon 
disappeared, in fact, and pure water was then 
obtained. In regard to the boreholes, there could 
always be a well made afterwards, supposing the 
boreholes were not suitable for the work; but there 
was this advantage, that there was the chance of 
getting a good supply of water at one-eighth the 
usual cost, supposing the boreholes turned out a 
success. 

The Section then adjourned until the next day. 

On the members of Section G again assembling 
on Friday, August 10, in the hall of Keble College, 
they found a very full meeting, it having been 
arranged that there should be a joint congress of 
the Mathematical and the Mechanical Sections. 
Four subjects were set down for consideration, as 
follows: Professor O. Henrici opened a discussion 
on ‘Integrators, Harmonic Analysers, and Inte- 
graphs, and their Application to Physical and 
Engineering Problems.” Mr. Arnulph Mallock 
contributed a ‘“‘Note on the Behaviour of a 
Rotating Cylinder in a Steady Current.” Lord 
Kelvin opened a discussion on the resistance ex- 
perienced by solids moving through fluids. The 
remaining discussion was on ‘‘ Flight,” Lord Ray- 
leigh, Professor Langley, of Washington, and Mr. 
Maxim being announced to take part in it. 


INTEGRATORS, HARMONIC ANALYSERS, AND 
INTEGRAPHS. 


It would be impossible for us to deal with this 
subject adequately in our present report. The 
proceedings took the form rather of a lecture by 
Professor Henrici than of a discussion. A number 
of very beautiful machines were shown on the table 
in the hall, and were freely referred to by the pro- 
fessor in the course of his lecture. As, however, they 
were naturally composed of a number of small parts, 
no one but the learned professor himself, excepting 
possibly the President, on whose table the instru- 
ments were placed, could follow the lecturer’s re- 
peated references to ‘‘ this point,” ‘‘this lever,” 
‘this bar,” &c. This was unfortunate, as those 
parts of the discourse which were new were lost to 
the greater part of the audience. Professor Henrici 
commenced his lecture by a reference to Sir Frede- 
rick Bramwell’s paper, read at the Brighton meet- 
ing of the Association, and to Professor Hele- 
Shaw’s well-known paper, read before the Institu- 
tion of Civil Engineers, and then went on to trace 
the history of planimeters and integrating machines. 
He said that an instrument constructed in 1825 
formed the basis of subsequent work. Planimeters 
might be divided into two classes, according as the 
indicating wheel could slip or not; but this me- 
chanical classification might with advantage be re- 
placed by a geometrical one. The action of a plani- 
meter consisted in moving a line over the area to 
be measured, and measuring the area swept out by 
it. To map out an area it was necessary to have 
either a line of fixed length capable both of rotation 
and translation, or a variable line capable of a for- 
ward motion parallel to itself. With the line of 
fixed length, the indicating wheel might be placed 
parallel to the tracing arm instead of along its 
direction ; and this would not introduce error, but 
there would be an error if the two were not exactly 
parallel. Slip of the wheel on the paper would occa- 
sion errors which might be of a serious character. 
Disturbances due to slipping might be avoided 
in a great measure by diminishing friction and 
resistance to rotation. To obtain good results the 
Instrument should be set so that the motion of the 
wheel along its axis should be as small as possible. 
The speaker then discussed the various methods of 
avoiding slip. The apparatus had mostly taken the 
form of a cylinder rolling on a spherical surface. 
Such instruments, although very accurate, were too 
expensive and cumbrous for ordinary measurements 
of area. Turning to variable-line instruments, the 
lecturer pointed out that these could be used to 
evaluate integrals within any assigned limits, while 
the other class only integrated round closed curves, 
and were known as integraphs. Engineers would 
in time come to deal with curves as they now did 
with mathematical expressions, and the results of 
experiments, as given by curves, could be easily 
manipulated by the use of integrators. It was, 


however, advisable to have a differentiator as 








well, and this was difficult to construct, because 
any irregularities in a curve were magnitied in its 
differential coefficients. One point made by the 
lecturer is worthy of mention, viz., the greater 
accuracy that can be obtained by skilful use of the 
planimeter. It will be satisfactory to those who 
have been in the habit of using the Amsler plani- 
meter, to learn that Professor Henrici considers it 
the most suitable instrument for the ordinary pur- 
poses of the engineer, combining as it does suffi- 
cient accuracy with simplicity. The lecturer 
further wished especially to call the attention of 
engineers to the advantages obtained by the use of 
integrating instruments, which are not so much 
employed for practical purposes as they should be. 
He made the suggestion that, for differentiation, a 
curve, formed by a metal plate, could be used, and 
this would be an advantage, as the operator would 
not have to follow a line by hand. He stated that 
at the Meteorological Office there was a harmonic 
analyser which would give the equation of a curve 
in the manner first suggested by Amsler, but first 
practically carried out by Lord Kelvin. It had 
been in use for years for reducing observations on 
the tides, but was so heavy that it could not be 
moved about, a fact which limited its usefulness. 
It would, however, be of great help to engineers in 
a large number of instances. 

A short discussion followed the lecture. Pro- 
fessor Everett gave some particulars as to the 
arrangement of certain machines of this class, and 
stated that in the theorem of Guldinus the prin- 
ciple involved in the design of the Amsler plani- 
meter was to be found. Professor Hele-Shaw said 
it would be quite impossible to discuss the matter 
adequately under the circumstances. The classi- 
fication of Henrici was interesting, but differed from 
that of the speaker, which, perhaps, was to be ex- 
pected, as a mathematician might be supposed to 
give a geometrical classification, whilst an engineer 
would adopt one which was mechanical. The ques- 
tion of the most desirable classification was, how- 
ever, worth considering, and he would like at some 
other time to discuss the matter. It was to be 
remembered that two classes of instruments of this 
nature were required—one for the man of science, 
who wanted absolute accuracy, and another for the 
engineer, in which accuracy might, in some Cegree, 
be sacrificed to simplicity. He regretted very 
much that no reference had been made to the 
simple hatchet planimeter, which was exceedingly 
useful in the workshop. 


BEHAVIOUR OF A RotatTinGc CYLINDER IN A 
Sreapy CURRENT. 

Mr. Mallock’s note was next read. The experi- 
ments described were made for the Royal Society, 
in order to determine the moment transmitted 
by fluid viscosity across the annular space between 
two concentric cylinders, cne of which revolves 
while the other is stationary. The apparatus used 
was illustrated by a drawing, and the results ob- 
tained were shown by curves on wall diagrams. It 
is intended by the author to make three series of 
experiments, but of these only one has yet been 
carried out. This paper should have been reserved 
for a meeting purely of Section A. The experi- 
ments are doubtless interesting, and when Mr. 
Mallock has completed the whole series it is to be 
hoped he will put the results in such a shape that 
they will be of value to engineers. There was no 
discussion on this paper. 


Tue Resistance or Sotips Movine THROUGH 
FLuips. 


Lord Kelvin next gave a lecture on the above 
subject, illustrating his remarks by the aid of dia- 
grams and sketches on the blackboard. Owing to 
the number of persons coming into the section about 
this time, and the general bustle of excitement due 
to the expectation of Mr. Maxim's paper on his 
flying machine, Lord Kelvin was very imperfectly 
heard, excepting by those who were fortunate 
enough to be in his immediate vicinity. So far as 
we could gather, the lecture was largely founded on 
the results of Mr. Froude’s experiments, and the 
modern stream line theory ; and doubtless the sub- 
ject received additional charm from the manner in 
which Lord Kelvin expressed his ideas. Of this, 
however, we are not able to speak with any autho- 
rity. A remark made towards the close of the 
lecture is well worthy of attention. In a concluding 
reference to the subject, Lord Kelvin said ‘‘ he 
could never sufficiently impress on investigators in 
this field the importance of momentum ; indeed, in 





dealing with fluids ‘momentum’ was almost as 
precious a word in pbysics as ‘evolution’ was in 
biology.” 


ARTIFICIAL FLIGHT. 


The next business was the reading of a paper by 
Mr. Maxim on the above subject. It is not neces- 
sary we should follow the author very closely in 
reporting this part of the proceedings, as in our 
last issue we gave a very full description and illus- 
trations of the now celebrated flying machine which 
Mr. Maxim has constructed. There are, however, 
some particulars, especially the details of former 
experiments, which are of great interest, and which, 
as they have not already appeared, we may now 
advantageously quote. 

Mr. Maxim states that in 1890 he conducted a 
series of experiments to ascertain how much power 
would be required to perform artificial flight with 
an aéroplane driven by a screw. At the end of a 
rigid arm mounted on a pivot was asmall apparatus 
for carrying the screw and holding the aéroplane at 
any desired angle. The circle through which the 
screw revolved was 200 ft. in circumference. The 
result of the experiments was that a well-made 
screw was fairly efficient ; that as much as 8 lb. 
per equare foot could be lifted with aeroplanes 
tunning 60 miles an hour, and that as much as 
132 lb. could be carried with the expenditure of 1 
horse-power. Long and narrow aéroplanes, slightly 
concave on the bottom side, and convex on the top, 
driven edgewise, and mounted at a slight angle, 
were found the test. Aéroplanes consisting of 
cloth tightly stretched on a frame, were also tried, 
but could only carry 40 lb. to the horse-power, on 
account of the distortion that took place, and the 
uneven character of the top side, owing to the frame. 
Encouraged, however, by these results, Mr. Maxim 
placed two engines, weighing 300 lb. each, and 
capable of exerting 300 horse-power collectively, on 
a platform with a naphtha-heated boiler. He next 
mounted an aéroplane 50 ft. wide and 47 ft. long 
at an angle of about 6 deg. The framework of the 
aéroplane was of very thin and strong steel tubes 
and wires, the bottom side being covered with tightly 
drawn balloon cloth. It was found that the lift of 
this did not greatly exceed the thrust of the screws. 
It was impossible to draw the cloth of the aéroplane 
so tight as not to bag, and the framework on the 
top side offered a great deal of resistance to the air. 
In order to meet this difficulty, Mr. Maxim covered 
the top, as well as the bottom, with balloon cloth. 
The top cloth was held down to the framework in 
lines in a fore-and-aft direction, and was allowed 
to bag upwards between the holding-down bands. 
Holes were cut in the bottom cloth, so as to allow 
the air to enter. In this manner, the cloth on the 
bottom of the séroplane, having practically the 
same pressure on both sides, was not distorted in 
the least, the top cloth of the aéroplane taking all 
the load, and the bagging, being in a fore-and-aft 
direction, did not offer a great deal of resistance to the 
air. Upon experimenting with this aéroplane, it was 
found that with a screw thrust of only 700 lb. the 
machine travelled much faster and lifted a great deal 
more than it did with 1000 lb. screw thrust with 
the original aéroplane. This aéroplane having met 
with an accident, another was constructed of smaller 
area, and made very sharp at the edges and set at 
a slightly greater angle. It offered very much less 
resistance, and its proportional lifting power was 
greater. This device of a double-skin aéroplane is 
an important step in aérial navigation, for by it 
Mr. Maxim appears to have overcome one of the 
chief, and hitherto apparently insuperable, diffi- 
culties in connection with the problem of flight; 
namely, the use of alight and unbuckling surface 
of support with area sufficient for the work re- 
quired. 

Mr. Maxim next proceeded to give details of 
some of his earlier experiments with the new ma- 
chine, but, in view of the account we gave in a 
recent issue of the last run made, it is not absolutely 
necessary we should repeat these particulars, inte- 
resting as they are. The paper next dealt with the 
experiment we have —— described, after which 
details of the motive machinery were given. In 
discussing the results of his experiments, the author 
said that now a machine has actually been made 
strong enough to lift its own weight in the air with 
a considerable margin to spare, the question of 
steering is the next problem to attack, and this can 
only be carried out in a large and level field, com- 
pletely free from trees and houses. Experiments 
should be commenced by running within a few feet 
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of the ground, and no attempt should be made at 
flying long distances until the machine can be made 
to travel perfectly within 4 ft. or 5 ft. of the ground 
in any direction, and not until after the steersman 
is able to turn the machine in any direction at will ; 
to elevate it, say, from 8 ft. to 10 ft., and to come 
down again without touching the earth. 

Flying machines will be, like torpedo-boats, Mr. 
Maxim says, only useful for purposes of war, but in 
that field he thinks they will be altogether superior 
to anything yet invented. Machines with 1000 
horse-power could possibly be made to travel 1000 
miles with the fuel they would carry. The author 
concluded his paper with reference to the advan- 
tages arising from driving the aéroplanes on to 
new air, the inertia of which has not been dis- 
turbed. This, he claims, is clearly shown by his 
experiments. The lifting effort of the planes was 
2.5 lb. per square foot. A plane loaded at this rate 
will fall through the air with a velocity of 22.36 
miles per hour. But as the planes were set at an 
angle of 1 in 8, and as the machine travelled 40 
miles an hour, the planes only pressed the air 
downward 5 miles an hour. A fall of 5 miles an 
hour without advancing would only exert a pres- 
sure of .125 lb. per square foot. ith aéroplanes 
of one-half the width of those the author em- 
ployed, and with a velocity twice as great, the 
angle could be much less, when the advantage of 
continually running on to fresh air would be still 
more manifest. With a screw thrust of 2000 Ib. 
the air pressure on each square foot of the prevanes 
area of the screw blades would be 21.3 1b., while 
the pressure on the entire disc of the screw would 
be 4 Ib, per square foot. This, Mr. Maxim says, 
would seem to show that with screws of this size, 
four blades would be more efficient than two. 

At the conclusion of this very interesting paper, 
which was read by Mr. Maxim’s assistant, the 
author said he desired to make a few corrections, 
as he might be criticised, and wished to observe 
absolute accuracy. Some alterations made to the 
engines brought them to 644 1b., when they gave 
362 horse-power. Abundance of steam was ob- 
tained, and the engines might have been made to 
deliver 500 horse-power if necessary. Something 
had been said about skin friction of the screws, but 
he had, in order to throw light on the subject, made 
screws with absolutely no pitch, and had run them 
at high velocity, the result being that he found 
there was absolutely no skin friction with screws 
revolving in the air. 

Lord Rayleigh was the next speaker. He said 
he had ridden on Mr. Maxim’s machine, and 
counted it as one of the sensations of his life. 
When he was travelling at 36 to 37 miles an hour, 
and was approaching a wood with no visible means 
of stopping, he felt that the situation was becom- 
ing serious. Some years ago, in studying this ques- 
tion, he had asked himself, ‘‘ What is a flying ma- 
chine?” There were various things that might be 
counted under this category; for instance, a bal- 
loon, but that had no means of propulsion; a 
cannon ball, but that could not change its course ; 
a rocket might, in one sense, be called a flying 
machine, as it had means of propulsion within it- 
self, After thinking over the subject, he came to 
the conclusion that the proper definition of the 
word was that of a machine which could travel by 
its own motive power in the air, and was sufficiently 
powerful to carry a man. There were very many 
theoretical questions bound up in this problem of 
flight, but the speaker did not propose to enlarge 
upon them at that time. He would point out, 
however, with regard to what Mr. Maxim had said, 
it had been laid down that the question of the 
passage of an aéroplane through the air could not 
be mite without studying the problem of skin 
resistance. If it were not for skin resistance any 
area could support any weight, supposing it were 
made to travel at a sufficient speed, and it was the 
element of skin resistance that put a limit to this. 
Although Mr. Maxim made light of skin resistance, 
the speaker could not help thinking that when 
experience had carried him further, he would find 
skin friction had a very practical effect. Sum- 
ming up the question, Lord Rayleigh said it might 
be put in this way. There were five problems to 
solve, and Mr. Maxim had mastered three of them. 
Two yet remained, but probably the author of the 
paper would, with his great mechanical skill, over- 
come these also. 

Mr. Langley, of Washington, said it should 
be remembered that the difficulty in making a 
flying machine was not chiefly that of getting 





motive power so light as to raise the machine 
from the earth. But though this was not the 
greatest difficulty, it was a great one, and he con- 
gratulated Mr. Maxim on having mastered it. The 
real obstacle to overcome was the guiding of the 
machine in its flight through the air. The speaker 
illustrated this by the action of throwing a card. 
Here, he said, ample power was obtained for 
projecting the card through the air, but after it 
had passed a certain distance, it would turn 
edgeways and then fall to the ground. The 
difficulty, therefore, would be to maintain the 
required direction of flight. For this very great 
skill would be required. Birds had that skill by 
instinct, but how was man to attain it? Speaking 
of skin friction, Mr. Langley said that he had made 
experiments up to 60 miles an hour, and within 
that limit the resistance due to skin friction was so 
small as to be negligeable. With regard to the 
weight Mr. Maxim had sustained in air per unit of 
sustaining surface, Mr. Langley thought that very 
much higher results could be obtained if curved 
surfaces were used rather than flat surfaces. A 
good deal had been attributed to the speaker upon 
the subject of flying, and he had been said by a 
scientific journal to have published information on 
the subject. He wished to say he had not published 
anything. Nevertheless, he took a very great 
interest in the subject, and it was his opinion that 
the flying machine, in the sense indicated by Lord 
Rayleigh, would be an accomplished fact, possibly 
before the close of this century. 

Lord Kelvin said he had unbounded admiration 
for the Maxim engine and boiler, and for the 
system which had been introduced by the author. 
He could not, however, conceive why Mr. Maxim 
had used aéroplanes, considering the splendid re- 
sults he had reached with his screw propeller. 
The speaker was of opinion that the true solution of 
flight by mechanical means would be attained by 
having screws mounted on vertical shafts, and thus 
lifting the machine by the reaction of the column of 
air delivered by them. His late brother James had 
made a model of a flying machine of this descrip- 
tion, which was worked by twisted india-rubber, 
and had actually flown. 

Professor Osborne Reynolds was the next 
speaker. He pointed out that there was an abso- 
lute limit to the weight which a flying machine 
could be made up to in addition to its own weight, 
for the strength increased as the third power, 
whilst the weight increased as the fourth power of 
the area ; for this reason there would always be a 
limit of size to flying machines, and the possibility 
of flight was thus ina like manner limited. The 
consideration of the operations of nature bore this 
out, for the flying animals were all of comparatively 
small size, whilst the walking or swimming animals 
were often of large dimensions. It was worthy of 
notice that the French partridge was the heaviest 
bird known for the wing area it possessed, and this 
bird could not fly slowly. His own opinion was 
that in order to make a successful flying machine it 
would be necessary to travel at very much higher 
speeds than had yet been attempted, probably 
nearer 200 miles an hour than those rates of speed 
generally thought advisable. 

Mr. Maxim, in replying to the discussion, said 
that it was not until the present time that the 
problem of flight could have been successfully 
attacked, as now the progress in mechanical and 
metallurgical science had put at the disposal of the 
engineer materials and tools which enabled the 
work necessary for flying machines to be accom- 

lished. With regard to the experiments that had 

en made, Mr. Maxim said, being an engineer, 
and not a mathematician, he had taken nothing for 
granted, but had carefully verified his data by 
experimental means. With regard to Lord Kelvin’s 
suggestion that vertically acting screws would be 
superior to aéroplanes, he would point out that 
were these screws mounted above the platform, 
what would be equivalent to the screw race in a 
ship would strike upon the platform, and in this 
way no lifting power would be exerted. 

This brought to a conclusion the joint meeting of 
Sections A and B. 

(To be continued.) 





THE GENERAL ELEOTRIC COMPANY. 

Or all the developments of the applications of 
electricity to industry in the United States, that 
which strikes the European traveller most, on 
account of its extensiyeness, is electric traction, 





From the windows of the train as he is carried 
from New York to Chicago, and beyond Chicago 
into the Western States, he sees systems of electric 
tramcars being worked in almost every little town 
through which the train passes, and even along 
country roads some miles outside the town limits, 
and he cannot but wonder how it comes about that 
there is so vast a development of this application of 
electricity to locomotion on the western side of the 
Atlantic, while it is comparatively almost unknown 
in Europe. A considerable portion of this may 
be traced to the greater facilities which are given to 
private enterprise by the municipal regulations of 
most of the cities in America, and this policy has 
encouraged and stimulated enterprise both in 
private individuals and in public bodies, and we do 
not think it can be denied that the General 
Electric Company has had the largest share in pro- 
moting and constructing systems of electric trac- 
tion all over the Western Continent. 

We have, in connection with the recent World’s 
Fair at Chicago, described the construction and 
general arrangement of the intramural railway in 
Jackson Park, which was designed and carried out by 
the General Electric Company,* and on page 254 we 
now illustrate the armature of the great 10-pole 400 
kilowatt generator which was, during the time of the 
Exposition, running in the power house as part of the 
generating plant of the intramural railway, and con- 
tributing electric energy to the distributing system 
of that railway. This is a drum armature, nearly 
8 ft. in diameter, constructed on the newest pattern 
of ventilated armature of the General Electric 
Company. This pattern is now applied to all 
the generators supplied by that company for rail- 
way purposes, and was, we believe, tirst used 
in the generators supplying the electric current 
for the West End Street-Railway of Boston. One 
of the generator armatures of this installation is 
shown in Fig. 2, page 255, which differs only in dimen- 
sions from that shown in Fig. 1. Jt is the armature 
of a multipolar 500-kilowatt machine, but its con- 
struction is identical with that of the armature to 
which we have just referred. The winding con- 
sists of a series of copper rods of rectangular cross- 
section, from two to four of which are laid in each 
of the undercut or dovetail grooves formed by 
the peculiar construction of the core, which is 
shown separately in Fig. 3. This is built up of a 
number of punched-out discs of iron, with paper 
and japan insulating laminze between, At inr- 
tervals ventilating spaces are left by the inser- 
tion of small distance-pieces of brass or of hard 
wood. The form of the punchings is such that 
when put together the armature is furnished 
with the undercut grooves to which we have re- 
ferred, in which the conductors are laid ; and, at 
the same time, a number of air passages are left, 
by which, when the machine is at work, air is 
driven between the convolutions of the armature 
from the centre to the circumference, and by bath- 
ing the conductors and core in continuous streams 
of cool air, keeps the temperature at a minimum. 
By this arrangement the increase of temperature 
is reduced from 80 deg. to40 deg. The rectangular 
rods are insulated from the core and from one 
another by channel-shaped pieces of special insulat- 
ing paper or by mica, and are connected to the 
commutator by flexible bands of copper. 

In Fig. 4 is shown the field frame of a 10-pole 
750-kilowatt machine, in which the arrangement of 
field magnets and pole pieces is well shown ; and a 
characteristic example of an eight-pole 100-kilowatt 
machine, completely put together, is illustrated in 
Fig. 5. Here are well shown the eight field coils 
and pole pieces, with their connections, the spider 
on which the armature is built, the commutator 
with its eight pairs of collecting brushes, and the 
arrangements whereby the whole set of brushes are 
rotated through a certain angle, and are held in 
their places in any desired position. 

Fig. 6 is a view of one of the 80-ton triple elec- 
tric locomotives supplied by the General Electric 
Company to the Baltimore and Ohio Railroad. 
By the contract they had to be capable of haul- 
ing the heaviest trains, weighing 1200 tons, up the 
incline through the tunnel which runs under the 
city of Baltimore for about three miles. These 
locomotives are carried .on three trucks, each 
supported by four driving wheels, there being an 
electric motor to each pair of wheels. There are 
two six-pole motors to each truck, and these are 
flexibly supported to the framing, and transmit 











* See ENGINEERING, vol. lv., page 828. 
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their power to the axles by flexible connections. 
Each of the six motors takes 225 kilowatts, and runs 
at anormal speed of 70 revolutions. The motors are 
carried by the truck frame, so that the armatures 
are protected from ‘“‘hammering.” The wheel 
axles pass through the armature axles, which are 
hollow and of a much larger internal diameter than 
the external diameter of the wheel axles. These 
latter are driven by four arms attached to the arma- 
ture axle, and engaging with four pairs of lugs on 
the wheels. 

One of these locomotive motors is shown in Fig. 
7, in which the general construction and the hollow 
armature shaft are well shown. The weight of the 
locomotive is 180,000 1b., and it exerts a drawing 
pull at starting of 60,0001b. The length is 50 ft., 
with a width of 9 ft. 6in., and a height of 14 ft. 3 in. 
The wheel base of each truck is 6 ft. 10 in., and 
the total wheel base is 38 ft. 9} in. The driving 
wheels, of which there are 12, are each 5 ft. 2 in. 
in diameter. 

Each truck has over it a sheet-iron cab, that in 
the centre being higher than the others, and from 
which an unobstructed view can be obtained, and 
from it, also, the engineer in charge can observe 
the working of all three motors. 

The locomotive is designed to do the heaviest 
work that the largest steam locomotives do, and it 
has a possible speed of 50 miles an hour. The 
current is taken from three overhead wires shown 
in Fig. 6 by three trolleys corresponding to and 
connected with the three motors respectively, and 
the three trucks can be disconnected and used 
separately for shunting or other lighter purposes. 

Electric freight cars have been constructed by 
the General Electric Company for the Rockland, 
Thomaston, and Camden Street Railway, which runs 
through and between the towns of Rockport and 
Camden through a distance of 94 miles, and is being 
extended to the town of Thomaston, involving a 
further extension of three miles. The Knox and 
Lincoln Street Railway runs as far as Rockland 
only, for the very hilly character of the country 
beyond offers considerable difficulty for a steam- 
driven railway to the seaport towns of Rockport 
and Camden. An electric road was, therefore, 
adopted, and it has been attended with very suc- 
cessful results, so much so that the company has 
applied the system to the carriage of freight. 

The freight car employed is similar in construc- 
tion to those in use on steam railways, and is pro- 
vided with sliding doors in the centre of each side, 
and with smaller doors at the ends, giving access 
to the end platforms. It is 25 ft. long, 7 ft. wide, 
and 7 ft. high, and has at each end a platform 
30 in. wide, covered by the overhanging roof of 
the car, and having in front a dashboard similar to 
those in use on the ordinary street tramcar, and 
to this platform are attached the brakes, control- 
ling and reversing switches, and starting gongs. 
The interior is illuminated by three lamps in series 
with the platform lamps. 

The body of the car is mounted on two Bennis 
bogie trucks, with eight wheels of the standard 
gauge, and on each axle is a General Electric 
Company’s motor, so that there are four motors 
in all, and the current is taken from overhead 
conductors by an ordinary trolley. The car 
weighs a little over 15 tons, and has a carry- 
ing capacity of 20,000 lb. It is intended to em- 
ploy this car as a locomotive to draw an ordinary 
freight car as a trailer, which will add about 
9000 lb. to the weight to be driven by the electric 
motors. The company guarantee to carry a 
minimum load of 20,000 lb. up an incline of 8 per 
cent. at a maximum speed of five miles an hour, 
and on the level at 10 or 12 miles an hour. It is 
an important fact connected with this line that it 
has secured the contract to carry the United States 
mails between the towns through which it runs, 
which opens up an entirely new condition under 
which street tramways must stand to the public. 

We ought to add that the dynamos and motors 
referred to above were designed by Mr. H. F. 
Parshall, the consulting engineer to the General 
Electric Company. 





THE GUNS AND THEIR MOUNTINGS 
OF SPANISH BELTED CRUISERS. 





WE this week commence the illustration of the 
28-centimetre Hontoria guns and their mountings | 
fitted in the three belted cruisers built by the | 
Sociedad Anonima de los Astilleros del Nervion, 
who also constructed the guns, while the mount- | 


ings were made by Sir Joseph Whitworth and Co., 
Limited, Openshaw, Manchester. The guns and 
the breech mechanism are illustrated on page 266, 
while of the mounting we give, on our two- 
page plate, a longitudinal section showing the 
arrangement from the keel of the vessel to the 
top of the turret. We intend to give later a 
transverse section and plan on the same scale, and 
further details. The principle of the mounting is 
that known as the central loading system, in which 
the charge is always delivered to the breech of the 
gun ready for ramming without changing the direc- 
tion of aim of the gun after firing, and thereby 
enabling it to be loaded in any position of training. 
The operations of loading, elevating and training, 
and running the gun in and out are all controlled 
by suitable mechanisms carried on the gun platform, 
the motive power being hydraulic. The ammuni- 
tion is protected in its passage from the magazine 
to the gun by armour arranged around the central 
revolving ammunition tube, and the mounting itself 
is protected by a circular wall or barbette of armour, 
built on the upper deck, and protecting the 
roller path and turntable. The turntable carries a 
dome-shaped shield, which completely incloses the 








the use of cast iron having thus been continued. 
Hontoria was sent by the Ministry of Marine to the 
principal countries, where he visited the most im- 
portant works, and consulted with many eminent 
artillerymen, with the result that in 1883 he pro- 
posed a 16-centimetre steel gun, having an initial 
velocity of 630 metres = 2067 ft., with a projec- 
tile weighing 132 lb., the weight of the gun not 
exceeding 6 tons. The pressure in the chamber 
was 2400 kilogrammes per square centimetre, equal 
to 34,128 lb., or 15.2 tons, per square inch. The 
design of this gun was looked upon with some 
distrust by many artillery experts; but the de- 
signer was not disheartened, and having every 
confidence in his calculations, he entered into 
arrangements for the manufacture of this gun by 
the Forges et Chantiers Company at Havre. The 
gun, when tested, was highly spoken of by the 
French press, all the inventor's anticipations being 
realised, and even exceeded. 

As a result of the tests, guns of 12, 14, 18, 20, 
24, 28, and 32 centimetres were projected, com- 
pleting a system which was fre in the Spanish 
Navy. About 1884 a contract was m-de for the 
cruiser Pelayo with the French comp.uy named, 





Fic. 7. Breech MEcHANISM oF 28-CENTIMETRE Hontor1aA GUN FOR THE ‘* Vizcaya.” 


gun and machinery on the platform, except, of 
course, that portion of the gun protruding through 
the gun port. The dome-shaped shield is particu- 
larly adapted by its form to deflect any projectiles 
which may strike it, and is, therefore, not so thick 
as the armour usually carried on a turret. 

The loading angle of the guns is about 3 deg. 
as against the maximum angle of elevation of about 
13 deg. in barbette ships in the British Navy, where 
a fixed loading station is preferred, except in ships 
of the Centurion* class. It follows, therefore, that 
while the gun is loaded above the level of the 
barbette wall, the whole of the breech mechanism 
and gear is protected by a fairly substantial shield. 
In the case of guns in most British warships some 
portion of the breech, at the moment of firing, 
rises above the armour wall, and is exposed to the 
fire of small arms and quick-fire guns. 

Dealing now in detail with the installation we 
have thus briefly described generally, first con- 
sideration is naturally given to the gun itself, and 
in this connection it may not be inappropriate, 
before indicating the distinctive features of the 
Hontoria system, to cursorily review its evolution. 
In 1879 certain 16-centimetre cast-iron steel hoop 
guns had been devised by Hontoria, with results 
eminently satisfactory to the Spanish Government. 
About that time he directed his attention to the 
construction of artillery entirely of steel, the use 
of which, prior to this date, was only prevented 
by the absence of a native supply of reliable metal, 





* See ENGINEERING, vol. lvii., pages 358 and 415, 





and two 32-centimetre and two 28- centimetre 
Hontoria guns formed her principal armament. 
These guns were constructed in the Trubia Arsenal, 
General Hontoria being nominated Inspector - 
General for the construction of artillery for the 
Spanish Navy. Theseguns have been illustrated and 
described, and the remarkable results attained pub- 
lished in ENGINEERING (see vol. 1., page 715), when 
we gave details of the cruiser and her equipment, 
so that they need not be further dealt with here. 
Suffice it to say that the results earned for their 
inventor promotion from the rank of brigadier to 
general, an honour which he only enjoyed for a 
year or two, a sad death carrying him off in 1889 
at an early age. Though 11 years have passed 
since the 28-centimetre gun was designed, it may 
be said that it still holds its own with guns of 
similar calibre because of its high muzzle energy. 

The inner barrel of the 28-centimetre gun in the 
new Spanish cruiser (Fig. 1, page 266), like that 
of the whole of the Hontoria guns, is formed of 
one forging, strengthened at its rear in after part 
by a long jacket, which incloses the gun prevell m5 
besides which there are 10 ‘hoops, six of which 
form a second course, the remainder forming a 
third course of strengthening. These hoops are of 
steel, forged, tempered in oil and annealed, and 
after being finished internally and on the ends 
(except the inner barrel itself, which was only 
finished externally), they are shrunk on hot, giving 
a radial extension of 1 per 1000. 

The chamber (Fig. 1) is one of the features of 
the Hontoria system. Itisvery long, 77 in. = 6.9 
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vessels in a preceding volume, and on page 7 ante, 
were manufactured at the ordnance works in 
the Astilleros del Nervion, where Lieut.-Colonel 
Albarran is chief director, while Major Navarrete 
supervised the work on behalf of the Government. 
The gun, as shown by Fig. 1, page 266, is trunnion- 
less, but is provided with collars which fit into 
corresponding recesses in the cradle of the carriage, 
and is secured therein by four keys. The dimen- 
sions of the gun are given in Table I. 


Table I.—Dimensions of 28-Centimetre Hontoria Gun. 
Total length 10.310 metres = 
33 ft. 9.91 in. 
2.370 metres 
7 ft. 9.31 in. 
Length of rifled portion 309.1 in, 
Powder chamber a i 77.1 in. 
Bore over all in calibres = 35 
Number of rifled grooves 70 
Depth and width ae . 1.5mm. and 4mm.= 
.06 in. and .16 in. 
33 metrical tons. 


617 lb. 
704 ,, 


352.7 Ib. 
319 ,, 


The muzzle velocity attained on the trials of the 
Spanish cruiser Pelayo, already referred to, reached 
2034 ft., the total muzzle energy being 2403 foot- 
tons. The powder used was a brown cocoa powder 
made at the Spanish factory of Santa Barbara. The 
results indicate great power for a gun of this weight. 
Indeed, in Brassey’s ‘*‘ Naval Annual” for two or 
three years there has been a foot-note to the effect 
that ‘‘the muzzle velocity and energy are probably 
estimated, and the power of the guns so great as to 
be out of the question ; compare with. British, 
French, or German guns, and the mistake is ap- 
parent.” This statement is made notwithstanding 
that long ago the official results were published, 
verifying the figures questioned.* Indeed, the 
muzzle velocity reached 2038 ft. in some of the 
tests. It is true very few of these guns have been 
manufactured, and probably the firing from them 
has been a relatively limited number of rounds— 
some of them on board the Pelayo, however, fired 
28 rounds before acceptance. It remains, therefore, 
to be seen what the effect of continued firing, such 
as takes place with British guns at quarterly prac- 
tice, may have on the life of the gun. 

As to the material used, the greatest care is 
taken. Messrs. I’. Firth and Sons, Limited, Shef- 
field, supplied the steel, which was subjected to a 
tensile strain of 30 to 34 tons per square inch, 
before tempering, with from 25 to 30 per cent. 
elongation, and of 42 tons to 44 tons after tem- 
pering, with an elongation of 15 to 20 per cent. 
The elastic limit before tempering was 14 tons, 
after tempering 21 tons. We may take at random 
the detailed results (given in Tables II. and III.) 
of the tests of one of the tubes tested : 


TasLe II.—TZensile and Shock Tests on Tubes for 28-Centi- 
metre Honioria Guns. 
(Before Tempering. Specimens 13.8 millimetres =.542 in. 
in diameter). 
Elastic Breaking 
Limit. Strain. 
Tons Per Tons Per Square 
Square Inch. Inch. 
: 4 


Breech 14.98 33.21 
‘ 31.24 


Muzzle i$ 32.63 

Ka ee .86 31.81 
After Tempering. (Specimen 13.8 millimetres = .542 in. 

in diameter). 

Breech Bs 21.46 
i a 21.21 
as 21.59 
Muzzle ea 21.59 

= = 21.65 

ae — 22.03 19 

In all cases the aspect was fibrous. In the 
case of the shock test, of which the results in the 
case of the same tube are also appended, the weight 
of the tup was 18 kilos = 39.68 lb., and the height 
of fall being 1.10 metres = 43.3 in., the calculated 
force of the blow being 143 foot-pounds. The de- 
flection at each fifth blow is given in the Table ITI. 

During the construction of the gun, and before 
any hoops were placed on the barrel, the tubes, as 
is the usual practice with Hontoria guns, were sub- 
mitted to an exceptionally severe test—two projec- 


Sight line 


Total weight... nse 
Segment shell weight ... \ 
Common shell ... oe 
Armour-piercing shell... ase 
Firing charge for armour- 
pierciag shell... x ae 
Reduced charge for other pro- 
jectiles... = ae eb 


Elonga- 
tion. 
Per Cent. 
27 


40.89 
41.33 
41.46 
43.17 
43.94 
44.06 


20 
18 
24.5 
17 
18 


* See ENGINEERING, vol, 1., page 718, 





TABLE V.—@un Mountings of Spanish Belted Cruisers. 
Key to Lettering on Two-Page Plate. 


A The revolving turn- a@ Upper roller path. 
table. Rollers. 

Lower roller path. 

Fixed vertical pivot ring. 

Packing ring below roller 


Upper floor of turn- 
table. bl 

Turntable clips. be 

Sighting platform. 

Central revolving am- 
munition tube. 

Central pivot box for 
hydraulic pressure. 

Loading bracket. 

Ogeer shelf for projec- 
tile. 


path. 
Revolving vertical pivot 


ring. 
Vertical rollers, 
Vertical roller ring. 
Guides in central tube. 
Socket for locking bolt. 
Rollers in charge carrier. 
Ditto. 

Wire ropes. 
Leading pulleys. 

Ditto. 
Stop catch. 

Ditto 


shelves for 
wder. 
Armour protecting am- 
munition tube. 
Barbette armour pro- 
tecting turntable. 
Locking bolt. Ditto 
Charge carrier. h, hi Securing keys. 
Hydraulic presses for i Discharge pipe of wash- 
raising and Jowering out tank. 
charge carrier. ki, k2 Grooves on gun cradle. 
Receptacle in charge m Wash-out tank. 
carrier for projectile. n 
Receptacle in charge 0 
carrier for powder. r 
Circular overhead rail. 
Hydraulic rammer. 
Standard supporting 
rammer. t 
Rammer valve. 


Trunnion pivots. 

Clips for trunnion bracket. 

Pinion gearing with arc 
on gun slide. 

vl Shafting for ditto. 

r2 Bevel gear for ditto. 

Pitched wheel on elevat- 
ing handwheel shaft. 

», head. tl Pitched wheel on sleeve. 

Pedal for working catch t2 Pitch chain. 
pawl. u, ul Swivel joint for training 

Hoist valve handle. i 

Gun cradle. 

Piston-rod crosshead. 

Sliding faces on gun 
cradle. 

Slide clips. 

Brake piston rod. 

Slide beams. 2 

Non-return valve on 
slide beams. 

Discharge pipe of ditto. 

Buffer stops on ditto. 

Securing stays. 

Trunnion bracket. 

Pipes to brake cylinder. 

Swivel joint forcylinder. 

Brake cylinder. 

Elevatiog rams. 

‘ cylinders. 

Stops on gun slide 

Supporting pawls. 

Shaft for pawls. 

Working lever for pawls. 

Elevating valve. 

Handwheel for control- 
ling elevating rams, 

Arc on gun slide. 

Training valve. 

Handwheel for control- 
ling training rams. 

Shaft for operating 
training rams. 

Toothed ring on central 
tube. 

Training presses. 

Rams of training presses 

Shield armour, 

Rear extension of shield 

Sighting tower. 

Shield structure, 

Skin plating of struc- 
ture. 

Fore sight. 

Rear sight. 

Weighted lever at- 
tached to wire rope. 

Wire rope for safety 


pipes. 
v Rack for training valve 
automatic control. 
Pinion gearing with auto- 
matic control rack. 
Vertical shaft for auto- 
matic control. 
Pitch chain for training 
presses. 
al Auxiliary tension press. 
y2 Horizontal shaft for train- 
ing valve. 
y® Valve operating lever for 
ditto. 


yl 


ys 


M* Water tank. 


A 


“A 


ad 
te, 
<—<——=— 
we 


NN 


NSN 
me ts tS 


bolt. 

Z6 Safety bolt in shield. 

TABLE VI.—G@un Mountings of Spanish Belted Cruisers. 
Key to Numbering of Pipes on Two-page Plate. 


Main pressure pipe. 

Main exhaust pipe and discharge from brake. 

. Pressure pipe from distributing box to rammer slide valve. 
hoist slide valve. 

run in and out slide 


” ” ” ” 
” ” ” ” 
valve. 
. Pressure pipe from distributing box to elevating press slide 
valve. 


2 — pipe from distributing box to training press slide 

Vaive, 

. Pressure pipe from distributing box to gun wash-out valve, 

. Exhaust pipe between collecting box for exhaust water and 
rammer slide valve. 

. Exhaust pipe between collecting box for exhaust water and 
hoist slide valve. 

. Exhaust pipe between collecting box for exhaust water and 
run in and out slide valve. 

. Exhaust pipe between collecting box for exhaust water and 
elevating press slide valve. 

. Exhaust pipe between collecting box for exhaust water and 
training press slide valve. 

. Pipe between rammer slide valve and rear of rammer. 

” ” front ” 

hoist i rear of piston. 


oO MS TPE 


” ” front ” 
run in and out slide valve and front of brake. 
” th] rear ” 
elevating press ” +» Of presses. 
ey - front om 
training press ” right-hand press 
as °° left-hand ,, 
4 - foot valve and hose connection for wash-out. 
25. Discharge of wash-out from gun. 





tiles were placed in the bore, with a charge of 
powder between them. This charge was adjusted 
to give when firing a pressure in the bore of 11 to 12? 
tons to the square inch, so that, when considering 





the relative strength of other guns which have not 
a naked chase, this test should be borne in mind. 


TABLE III.—Shock Tests of Tube for 28-Centimetre 
Hontoria Gun. , 
(Specimen, side, .79 in.) 
5th 10th 15th 20th 
Blow. Blow. Blow. Blow. 
in. in. in. in. 
Breech... .63 1.06 1.388 1.61 
s9 ee 98 1.384 1.54 
29 1.02 138 1.58 
Muzzle 102 1.38 1.61 
°° ose 98 1.34 _- 
“a se " 102 1.34 -= 16th 
me ) 1.02 1.26 1.54 68rd 
TaBLE 1V.—Firing Proof of Spanish 28-Centimetre Tubes. 


Deflection at { 


Broken at 


38th blow. 
54th 
81st 
44th 
20th 


Centre. Breech. Muzzle. 


Recorded Pressure Recorded Pressure Recorded Pressure 
'in Tons per Sq. In. in Tons per Sq. In. | in Tons per Sq. In. 





11.42 
12.12 


12.88 6.59 


oo 
RES 


tube .. 
Fifth 
tube .. 
Sixth 
tube .. 
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The proofs were conducted in this country, the 
tubes being smooth-bored to within 8 millimetres 
of the finished size, and carefully measured at 
various points of the length, both before and 
after firing. The internal and external diameters 
in each case showed no alteration. 

On the two-page plate showing the mounting and 
equipment of the gun, we have adopted a system of 
lettering the principal items in the complete installa- 
tion, and of numbering all the pipes. The key to 
this lettering and numbering is given in Tables V. 
and VI. annexed. In a subsequent issue we shall 
give further drawings of the mountings, and may 
therefore defer our description of them. 


(To be continued.) 





THE INTERNATIONAL LINER 
“KENSINGTON.” 
(Concluded from page 200.) 

On pages 258 and 259 are given illustrations of the 
International Liner Kensington, including a profile and 
deck plans. As indicated in our previous article, when 
we illustrated and described the machinery, the vessel 
was built to carry a large cargo, as well as 120 cabin 
passengers and a large number of emigrants, attaining 
a moderate speed on a low consumption of fuel. The 
dimensions are : 

Length between perpendiculars 
Breadth moulded as ee 
Depth ” 40 ,, 
Gross tonnage ... 8670 tons 

In a vessel such as this, which is intended to cross 
the North Atlantic at all seasons of the year, and with 
very large cargoes of varying density, the question 
of structural strength is of the first importance. The 
vessel is framed on the cellular double-bottom prin- 
ciple, the distance between the outer and inner skins 
being generally about 4 ft. The vertical keelplate is 
48 in. in depth, with double angles on top and bottom 
edges, It extends continuously for the whole length 
of the ship, and is made water-tight for the midship 
portion of the ship, so that the midship compartments 
of the ballast tank can be used for correcting any 
heel which the ship may get. The edgeplates of the 
tank are, of course, continuous, and three inter- 
mediate intercostal girders are fitted between the 
centre keelplate and the edgeplate on either side. The 
floorplates, which are spaced 30 in. apart, and are 3 in. 
in thickness, extend in one plate from the vertical 
keel to the edgeplate, and are lightened by oval man- 
holes 30 in. by 20 in. between the intercostal girders. 
These manholes were punched out in one operation by 
a hydraulic machine. The inner bottom plating is 
lin. in thickness under the engines, ? in. under the 
boilers, and less than 3 in. at the ends of the ship. 
The butts and edges are overlapped, except under the 
engines, the butts being treble, and the landings 
double, riveted. 

Under the engines the double bottom is somewhat 
increased in depth, additional longitudinal girders are 
fitted, and the thickness of the floorplates is increased 
to nearly }in. The bedplates of the engines are bolted 
directly to the inner bottom, thus giving a thoroughly 
rigid foundation for the machinery. Outside the 
limits of the inner bottom the framing is almost 
entirely of channel bars, which have to a very great 
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extent superseded the old system of frame and 
reverse bar in vessels of this size and class. The 
channel bar also has advantages over the Z-bar sec- 
tion, which is almost exclusively employed for vessels 
of the Royal Navy, as, owing to the form of the 
channel section, the bars lie flat on the slabs when in 
process of bending or bevelling, which is not the case 
with the Z-bar section. The frames of the Kensington 
are 7 in. deep, spaced 30in. apart. Web frames formed 
of plates 36 in. deep, with double angles on their inside 
edges, are fitted at close intervals both in the machinery 
compartments and in the cargo holds. 

The beams of the upper, main, and lower decks are 
also of channel steel Sin. deep and spaced 30 in. apart. 
They are supported by three rows of pillars, and at the 
head of each row of pillars a longitudinal girder is 
fitted. The upper, main, and lower decks are each 
plated with steel from end to end of the ship. The 
shell of the ship varies in thickness from nearly 1 in. 
to little over 4 in. at the ends, the average thickness 
amidships being about #in. The plates are generally 
about 26 ft. long and 62 in. wide, and the butts ofall, 
except the sheerstrake, are overlapped and quadruple- 
riveted amidships, and treble-riveted at ends. The 
sheerstrake butts have double straps treble-riveted, 
and the sheerstrake is doubled for three-quarter length 
amidships. 

The water-tight bulkheads, which are nine in num- 
ber, extending from the keel to the upper deck, have 
been spaced so that even in the event of two adjacent 
compartments being flooded the ship would not only 
float, but would still have considerable freeboard and 
be capable of steaming. The bulkheads have been 





upper deck, where the state cabins are situated, by a 


wide staircase (Fig. 15). The ladies’ room, which is 
also on the bridge deck (Fig. 14) on the port side of 
the funnel casing, is also entered from the saloon vesti- 
bule. A large pantry is fitted up on the starboard 
side of the funnel casing. At the after end of the 
bridge deck a comfortable and well-appointed smoking- 
room is situated (Fig. 14). Above the dining saloon 
a strong steel house is built, containing a sitting-room 
and bedroom for the captain and rooms for the prin- 
cipal officers, as well as chart and wheel houses (Fig. 13); 
and surmounting the whole structure, as shown on 
the profile (Fig. 12) and on the engraving of the ship 
under steam, is the navigating bridge, at a heightof 44 ft. 
above the water when the ship is loaded. From this 
an exceptionally clear and unobstructed look-out is 
had both fore and aft of the ship. Accommodation 
for the ship’s crew is provided under the forecastle 
(Fig. 15), and provision is made under the poop for a 
large number of cattlemen, in the event of cattle being 
carried, for which suitable arrangements have been 
made. Accommodation is also provided for carrying 
over 1000 emigrants on the main deck (Fig. 16). Great 
care has been bestowed on the ventilation, heating, 
and sanitary arrangements of these spaces. 

The vessel is steered by a very large single-plate 
rudder, the weight of which is carried inboard, there 
being no bearing pintles in the rudder frame. The 
rudder is actuated by Messrs. Brown Brothers’ 
steam steering gear working direct on to the rudder 
head, and controlled from the bridge by Messrs. 
Brown’s telemotor gear. These we have illustrated 





in previous volumes. Strong relieving tackles are 
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constructed in accordance with the recommendations 
of the Bulkhead Committee. The part of the bulk- 
heads below the lower deck is stiffened by 10-in. ver- 
tical Z-bars spaced 30 in. apart, connected by knee- 
plates to the tank top, and having their upper ends 
connected to the lower deck plating. On the opposite 
side of the bulkhead, at the height of the orlop stringer, 
a horizontal girder 30 in. deep is fitted. The upper 
part of the bulkheads, where the water pressure would 
not be so great, is suitably stiffened by lighter channel 
or angle bars. 

The pumping arrangements are carried out in the 
most modern and complete manner, and by a special 
arrangement the water can be pumped from one tank 
to any other for the purpose of trimming the ship. 
The pumping arrangements for freeing the bilges of 
water are also of a very powerful and complete cha- 
racter, and in addition to these, large ejectors are 
fitted in the engine space, which, being controlled from 
the upper deck, can be set to work even in the event 
of the pumps being disabled or submerged. 

The Kensington is the largest cargo-carrier in the 
world, as when loaded to her Plimsoll mark she will 
carry 10,600 tons weight all told. The vessel is fitted 
with very complete arrangements for handling the 
cargo expeditiously, there being 10 powerful steam 
winches of Messrs. Clarke, Chapman, and Co.’s most 
improved make, fitted near the hatches on the upper 
deck, and worked in conjunction with strong derricks, 
of which there are no less than 16, of lengths vary- 
ing from 40 ft. to 60 ft. The position of the winches 
hn be readily seen from the plan of the main deck 
(Fig. 15). 

The winches are of the makers’ ordinary horizontal 
type, having cylinders 7 in. in diameter by 12 in. stroke. 
There are 10 on board, constructed to work at 200 lb. 
pressure, each fitted with extra large warp ends and 
whipping drums. Crinoline drums are fitted over the 
barrels ; thus very quick lifts can be obtained. 

The ship, although intended as a first-class cargo- 
carrying steamer, has accommodation for about 120 
passengers, as well asa large number of emigrants. 
The location of the public rooms and the state cabins 
will be appreciated by reference to the deck plans 
(Figs. 13 to 16). There are large state-rooms amid- 
ships on the upper deck (Fig. 15), while the accommo- 
dation for the officers of the ship is near their work on 
the lower bridge (Fig. 13) or adjoining the engine-room 
(Fig. 15). On the bridge deck (Fig. 14) is situated the 
dining saloon, a well-lighted commodious apartment, 
panelled and finished in polished oak, capable of dining 
126 persons. This saloon is entered from either the 
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also fitted to the tiller. The appliances for handling 
the ship are very complete, and of the most powerful 
and modern character. A very strong vertical windlass 
is mounted on the forecastle for working the anchors. 
This windlass is provided with large warping drums, 
so that a separate warping capstan is not required. 
We intend to illustrate this windlass later. It was 
constructed by Messrs. Clarke, Chapman, and Co., 
Limited. The engine, which is placed. aft of the 
windlass gear, is of the vertical type, having two cy- 
linders, 12 in. in diameter by 12 in. stroke. The wind- 
lass is fitted with the makers’ siding spring brake 
and special frictional lifting purchases, the cones 
being fitted with hardwood blocks, which have been 
found most durable and efficient. The windlass side 
frames are built up of steel plates and angles, the 
bearings being steel castings. This not only makes a 
strong but also a light frame, which is a great advan- 
tage when so large a piece of machinery is placed on 
the forecastle of a ship. There are four warp ends, 
two on the main shaft and two on the intermediate 
shaft, which is extended to take them ; all are fitted 
with whelps. 

The cables are 23 in. in diameter, and are led in 
under the cable lifters, then over and down a pipe 
at the forward corner of the bedplate. The hawse- 
pipes are made large enough to stow the anchor stocks 
in them if so desired, and as shown on the engraving 
of the vessel under steam. A powerful double-geared 
steam winch is mounted on the poop for warping pur- 
poses, and the leads for the steering gear relieving 
tackle are also taken to this winch. 

An extensive installation of refrigerating machinery 
is provided in separate sections, one section for perish- 
able cargo, the other for ship’s requirements, In con- 
nection with the latter there are large ice-houses and 
store-rooms fitted on the main deck, on the principle 
adopted by Messrs. Kilbourn and Co., of Liverpool, 
and which has been fully illustrated and described in 

UNGINEERING in connection with similar vessels. This 
firm supplied all the refrigerating plant on board. 

A complete installation of electric light, consisting 
of about 500 incandescent lamps, has been fitted up 
by the builders’ electrical staff. The generating plant 
consists of three duplicate sets of direct-driven engines 
and dynamos, the engines being of the two-cylinder 
vertical type by Belliss, and the dynamos by Cromp- 
ton, London. 

Elaborate arrangements have been made for ex- 
tinguishing fire, powerful fire engines, with con- 
nections to all compartments on main, upper, and 
bridge decks, being provided, in addition to the steam 





bridge deck through a large vestibule, or from the 





fire extinguishers fitted to all the holds in the ship, 





in accordance with American Board of Trade require- 
ments. The sanitary and ventilating arrangements 
—— the ship are on the most modern and im- 
proved principle. A full complement of boats is 
carried, all stowed under davits, as shown on the en- 
graving, Fig. 11, as well as the other life-saving 
appliances according to Board of Trade requirements. 
The vessel has a straight stem and elliptic stern, four 
steel pole masts rigged fore-and-aft, and one large oval 
funnel, and looks what she is—a substantial vessel. 





REID’S MULTIPLE LUBRICATOR. 

THE accompanying illustration shows a type of 
lubricator for bearings introduced by Messrs. William 
Reid and Co., 112, Fenchurch-street, London, E.C. 
The illustration is a section of an oil-box, through the 
bottom of which is carried a number of tubes to the 
bearings to be lubricated. Passing through the box 
from end to end is a shaft, fitted to which are plates, 
as shown, and to the ends of these plates are pivoted 
small cups marked B on the illustration. The shaft is 








revolved by a ratchet wheel working outside the box 
through a lever connected to any moving part of the 
engine. With the revolving of the shaft the cup 
scoops up the oil, and a knob fitted to the cup coming 
in contact with the funnel of the lubricating tube, tilts 
the cup over sharply, and thus the supply of oil to the 
bearing is maintained. The quantity of oil carried by 
the cup can be regulated by simply turning the screw 
which forms the bottom of the cup. 





CaTaLocuE.—There is a belief, probably not unfounded, 
that a tourist’s visit to Scotland is closely identified with 
Scotch whiskey; and this can be the only reason why 
Messrs. feo, a Brothers, distillers in Argyleshire, 
gratuitously issue a work entitled, ‘‘ A Tourist’s Visit to 
Argyleshire and the West Highlands,” almost entirely 
devoted toa history of their firm and a description of 
their works and process of distillation, although some 
justification of the title is found in the first six or eight 
pages, on which are given routes occupying various 
periods of time, but the information given is certain] 
not too copious. Perhaps if the firm had called the wor 
by its legitimate title readers would have been as numerous 
and not disappointed, for the book has much interesting 
information. 

Larcr New Dry Dock 1n CopennacENn.—At the ship- 
yard of the Burmeister and Wain Shipbuilding and En- 
gineering Company there is at present in course of con- 
struction a good-sized dry dock, which will be the largest 
in Scandinavia. Its total length will be 450 ft., and it is 
arranged so as to be able to receive two smaller vessels or 
one large by means of two large dock gates in the middle. 
Some 350 men have been ane night and day on the 
work for several months, and the whole of the bottom is 
now completed, there being a cement foundation of 11 ft. 
in thickness. The dock itself will be 22 ft. deep, capable 
of accommodating vessels of up to 20 ft. draught. The dock 
is to a considerable extent intended for warships, and it is 
expected to be ready before the end of the present year. 





SuHrpments or Iron OrE FROM GELLIVARA.—The ship- 
ments of Gellivara iron ore from Lulea, the port terminus 
of the Gellivara Railway, during the present year, up to 
the end of July, amounted to 277,000 tons. Of this total, 
56,400 tons belong to May (first shipment, May 11), 
115,000 tons to the month of June, and the balance 
to July. For the shipment of this quantity, 129 vessels 
have been employed. The largest cargo was shipped by 
the Norwegian steamer Liostakken, viz, 4670 tons. 
The increase in this year’s shipments is, no doubt, due 
to the arrangement made by the Gellivara Mining Com- 
pany, viz., that the company hire the steamers for 
whole or part of the period when Lulea is open, where- 
by they are far better able to regulate the whole concern. 
‘The conveyance of ore from Gellivara to Lulea is now 
done by three double trains every day, each train com- 
prising from 30 to 38 wagons. The railway freight is 





3kr. 70 ire, or a trifle above 4s., per ton. 
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ORE SEPARATING PLANT AT MONTEPONI, SARDINIA. 
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Tne zinc mines of Monteponi, in Sardinia, have been 
known for more than a century, and were worked 
unsuccessfully as Government property until 185). 
They were afterwards rented by a private company, 
which purchased them outright in 1881. Until 1867, 
work was limited to extracting lead, the abundant, 
but poor, zinc ores being left on one side until an 
economical means of separation should be found, and 
cheap transport be provided, so that a commercial 
value could be insured for the products. The extrac- 
tion of these ores was carried on continuously, 
and during 20 years about 150,000 tons were raised. 
Only the richer ores, however, were treated, as it 
was not found profitable to deal with the poorer 
qualities ; from this there resulted a very large 
accumulation which could not be worked. In the 
year 1886, it was considered that the time had arrived 
when a effort should be made to treat the stocks of 
low-grade ore, and a special plant was constructed, 
and set in operation in January, 1887. 

This plant is of considerable interest, because it is 
the largest of its kind in Italy; it was, moreover, the 
first constructed in that country. The installation 





was designed with the special object of treating the 
following low-grade ores : 

1. About 200,000 tons containing some 13 per cent. 
of zinc and 4 per cent. of lead. 

2. 100,000 tons containing about 18 per cent. of zinc. 

3. 500,000 tons of rock containing about 13 per cent. 
of zine and 1 per cent. of lead. 

The metallurgical minerals contained in these mines 
are as follows: Carbonate of zinc, silicate of zinc, 


sulphurate of lead, carbonate of lead, and sulphate of | 


zinc, The non-commercial rocks and ores are: Chalk, 
iron ores containing more or less zinc, felspar, clay, and 
carbonate of iron. The specific gravities range from 
2.5 to 7.5, and the zinc ores are intimately mixed with 
iron and chalk, which render the separation more 
difficult. The method adopted is to separate the pay- 
ing zinc and lead ores from the remainder ; this is 
easy in the case of the latter, on account of its superior 
weight, but difficulty is experienced with the zinc ores, 


the specific weight of which varies greatly according | 


to the quantity of iron that they contain. 


price of the ores, but it appears that mineral poorer 


Fig.7. 


VIBRATING SCREEN’ FLOOR 


|than 40 per cent. did not pay for treatment. The 
range of operations comprised the separating of ores 
containing lead and having more than 25 per cent. of 
zinc from the poorer ones; and the storage of the 
| lowest grades for use at a future time, when some new 
| process should be devised for dealing with them profit- 


ably. 
The products of the separation processes are: 

1. Zine ores containing 34.5 per cent. of zine; such 
ores, when separated, are calcined and ground to 
extract the carbonic acid, and drive off moisture, 
which, in diminishing the weight by 25 per cent., 
increases the quantity of zinc to nearly 46 per cent. 
This percentage represents the average of zinc con- 
taining 25 per cent. in the raw ore. 

2. Granulated carbonate of lead containing 60 per 
cent. of lead and some silver. 

3. Sulphurate of lead containing 70 per cent. of lead 
and 50 oz. of silver per ton. These, when separated, 





‘are ready for direct reduction. 


4, Ferruginous ore containing 26 per cent. of zinc 
and 40 per cent. of oxide of iron; these are accumu- 
lated for subsequent treatment by magnetic extraction 
of a portion of the iron. 

5. Sand and gravel containing 13 per cent of zinc, 
oxide of iron, chalk, &c. 

6. Clay containing 8.5 per cent. of zinc, which is 


| thrown aside. 
The extent of hand separation is determined by the | 


7. The final refuse, containing 2 per cent. of zinc. 
The cost of the works, including permanent way and 
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wagons for bringing ores between the mines and the 
separators and furnaces, was about 16,000/., and the 
working expenses per day are on an average 22/., 
including transport and treatment of ore, and main- 
tenance of material. Some 250 tons are treated daily, 
and yield 13 per cent., or 23 tons, of calcinated concen- 
trates. The stock of ore in sight being 825,000 tons, 
there is work at the present rate of reduction for 11 
ears. 

’ The ore is first roughly divided into two sizes, 
The first size, which consists of pieces about 1 in. in 
diameter, after having been cleaned and washed, is 
carefully hand-picked, and the higher grades are then 
directly separated ; the lower grades and the mixed 
ores are further reduced in stone-crushers. The second 
class consists of pieces smaller than 1 in. in diameter, 
and includes the crushed ores of the first class just 
referred to; this is afterwards subdivided into other 
classes, which are treated by the specific gravity 
separators. By this means concentrates are obtained, 
the refuse separated, and a proportion is taken back to 
the crushers. The arrangement of classification and 
concentration is such that the success of the second 
part of the process depends on the thorough sub- 
division, and the smaller the difference in the specific 
weights of the minerals to be separated, the more 
minute must be the classification. 

The mill is built against the side of a slope, at the 
top of which the ore is delivered. The height of the 
building is about 72 ft., and this is divided into several 
storeys, as shown in the section, Fig. 1, page 262. 
The length is 100 ft., and the width 92 ft. 

The ore, broken as already described, is brought to 
the top of the mill in small wagons holding about half 
a ton; as will be seen from the illustrations, a track 
branches at some distance from the back of the mill, 
and each branch is extended as far as the hoppers K, K. 
Into these hoppers the wagons are unloaded, their 
contents falling upon the vibrating screens R, R 
beneath. The hoppers are covered by netting of about 
a 4-in, mesh ; this retains the larger stones, which are 








picked by hand and thrown into the trunk /, which 
leads them to the breaker S ¢, in which they are 
crushed. At the back of the mill at the highest level 
are two large drums W,W, which are kept filled with 
water by centrifugal pumps placed in the lower part of 
the mill. One of these tanks receives the clean water 
pumped from the mine ; the other is for water that has 
been already used for washing the minerals, and which 
has been allowed to clear by settlement in a tank 
placed for that purpose on a lower floor (Fig. 1). From 
these cisterns the water is distributed by pipes through- 
out the mill; the section, Fig. 1, indicates the direc- 
tion of the pipes. The details of the vibrating screen 
are shown in Figs. 3 and 4. They are arranged for 
separating the ore into three classes—gravel, stones, 
and sand. At the bottom ofthe upper hopper is a pro- 
jecting mouth b that can be closed by the shutter c. 
The manner in which this is effected is clearly shown 
in the figures. On a staging above the hopper are 
mounted geared wheels driven by belting; on the 
wheel w is a tooth v that raises the finger on the stem 
at each revolution. This causes the shutter to lift 
and release a certain quantity of ore; after the tooth 
v has cleared, the shutter closes the hopper exit 
by a balance-weight. The lifting of the shutter 
can be regulated by adjusting the bent lever shown ; 
and with this adjustment the quantity of mineral that 
falls on the screen can also be varied. The screen is of 
the form shown in Figs. 3 and 4; itis open at the top, 
and is about 15 ft. long, 31 in. wide, and about 24 in. 
deep ; it is suspended by four chains to the beams of 
the top floor. As will be seen from the section, Fig. 3, 
the screen has a solid bottom and two upper perforated 
trays, the top one with a 1.18-in. mesh, and the lower 
with a .13-in. mesh. The shaking mechanism is 
peculiar, and is illustrated by the figures. Under- 
neath the screen is a timber block S held securely in 
stirrups, between which and the underside of the 
block, coiled springs are introduced, the tension of 
which can be adjusted by screws and nuts, as shown. 
The stirrups are counected with rods », which extend 





back into the masonry, where they are held by anchor 
plates (see Fig. 1). The underframe of the screen 
terminates with a face normal to that of the block S. 
At the upper end an attachment is provided for the 
connecting rods x, o. These rods take hold of a 
crosshead / on each side of the rod i, which is surrounded 
by coiled springs that hold the crosshead / up to its 
work, while at the same time they absorb the shock 
produced by the frame striking the block S, and so 
prevent its transmission to the crank A and the shaft 
on which the pulley is mounted, and which gives 
motion to the shaking mechanism as well as to the 
hopper discharge, as is seen on the illustration. Large 
jets of water are projected against the material in the 
upper tray of the shaking table, for the purpose of 
washing out the clay. Pieces of more than 1.18-in. 
gauge pass over the perforation on the plain part of 
the screen A, and thence to a crusher. Pieces falling 
through the upper on to the lower tray, are again 
separated ; those more than .3l-in. gauge falling into 
the ey B, and thence to rotating screens beneath, 
while all the smaller portion that has passed through 
falls inte the hopper C, and goes direct to the concen- 
trating age ae 

Travelling endless bands pass in front of each 
vibrating screen, and on these fall the pieces that are 
too large to go through the upper tray; the bands 
are made of woven wire, and they carry the frag- 
ments to the stone-breaker S T; after being reduced 
they are carried by elevators 5 (Fig. 1) back to the 
hopper K, and the process is repeated. 

Careful hand-picking is made use of in this part of 
the process, the paying ore thus obtained being passed 
into the revolving cylindrical iron screens T, by 
which they are separated into two classes, varying 
from .31 in. to .63 in., and from .63 in. to 1.18 in. 


(Zo be continued.) 








NOTES FROM THE NORTH. 
4 Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A considerable amount of 
activity was shown in the warrant market last Thursday 
forenoon, when there was a turnover of not less than 
10,000 tons of Scotch. Prices were very strong for a 
time, the cash quotation touching 42s. 94d. per ton. 
Sellers at the close, however, were offering to take 1d. 
less, which still left a gain of 1 4d. per ton on the previous 
day’s close. Cleveland rose 1d., and Cumberland hema- 
tite iron the same amount. There was rather less doing 
in the afternoon, but the tone was steady. About 7000 
tons of Scotch iron were dealt in, while a few lots 
of hematite irons also changed hands. Scotch re- 
mained unchanged in price, but the prices of other sorts 
dropped from 4d. to 14d. per ton. At the close the 
settlement prices were—Scotch iron, 42s. 74d. per ton ; 
Cleveland, 35s. 9d.; Cumberland and Middlesbrough 
hematite iron, respectively, 448. 3d. and 42s. 104d. per 
ton. A large business was done on the following fore- 
noon, quite 20,000 tons of Scotch and 10,000 tons of 
hematite iron. Prices werevery strong, Scotch advancin 
24d., Cleveland 24d., and Cumberland and Middlesbrough 
hematite iron respectively, 34d. and 6d. perton. The market 
was again fairly active in the afternoon, when close on 
15,000 tons of Scotch and a few lots of hematite and 
Cleveland iron were dealt in. Prices closed very strong, 
Scotch leaving off 14d. up from the forenoon, and Cleve- 
land 1d. The settlement prices at the close were—Scotch 
iron, 433. 14d. per ton; Cleveland, 36s.; Cumberland 
and Middlesbrough hematite iron, 44s. 74d. and 43s. 3d. 
per ton respectively. Monday’s forenoon market was 
also very strong, the turnover amounting to some 18,000 
or 20,000 tons of Scotch iron. Warrants changed hands 
at 43s. 4d. up to 43s. 64d. per ton cash, while the leaving- 
off price buyers was 43s. 6d. All other sorts were ad- 
vanced in price, Cleveland as much as 54d. at 36s. 44d. 
cash buyers. Some 15,000 tons of Scotch, Cleveland, and 
Cumberland hematite iron changed hands in the after- 
noon, when the price of Scotch warrants fell away to 
43s. 4d. per ton cash, but firmed up a little at the 
finish. The closing settlement prices were—Scotch, Cleve- 
land, and Cumberland and Middlesbrough hematite iron 
respectively, 43s. 44d., 36s. 6d., 448. 6d., and 43s. 74d. per 
ton. Business was quieter on Tuesday forenoon, being 
mostly of a jobbing character. Only some 5000 or 6000 


tons of all kinds were sold, and the price of Scotch 
dropped 1d. per ton, and of Cleveland 2d. per ton. In 
the afternoon there was again only a limi amount of 


business done, about 5000 tons. Scotch warrants fluctuated 
in price between 43s. 3d. and 43s. 44d. per ton cash. 
At the close the settlement prices were—Scotch iron, 
43s. 44d. per ton; Cleveland, 36s. 3d. ; Cumberland and 
Middlesbrough hematite iron, 44s. 6d. and 43s. 14d. per ton 
respectively. There was a turnover this forenoon of about 
10,000 tons, but the tone was flat, owing to realisations, 
and the price of Scotch iron relapsed. In the afternoon 
the market quite recovered, and somewhere about 12,000 
tons of Scotch were disposed of, the price ranging from 
43s, 2d. to 43s. 44d. per ton cash, buyers at the close at 
the top price. The settlement prices at the close were, 
respectively, 43s. 44d., 363. 6d., 443. 6d., and 43s. 3d. per 
ton. Several advances in price have been made during 
the past week with special brands of No. 1 makers’ iron. 
The following are some of the current quotations: Clyde, 
55s. 6d. per ton; Summerlee and Calder, 56s. 6d.; Colt- 
ness, 59s.—the foregoing all shipped at Glasgow ; Glen- 
ock (shipped at Ardrossan), 56s.; Shotts ae at 
ith), 563. 6d. per ton. Gartsherrie, Langloan, and Carron 
out of the market. Another blast furnace has been damped 
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out during the week at Coltness, so that the number of 
furnaces now in actual operation is only six, quite a 
“record” number. At this time last year there were 
some 61 furnaces blowing. Last week’s shipments of pig 
iron from all Scotch ports amounted to 1456 tons, as com- 
pared with 4952 tons in the corresponding week of last 

ear. They included 100 tons for Australia, 485 tons for 

olland, 200 tons for China and Japan, smaller quantities 
for other countries, and 308 tons coastwise. The stock of 
pig-iron in Messrs. Connal and Co.’s public warrant stores 
stood at 304,025 tons yesterday afternoon, against 304,694 
tons yesterday week, thus showing a reduction for the 
week amounting to 669 tons. 


Glasgow Copper Market.—Last Thursday forenoon 
25 tons of copper changed hands at 40/. 1s. 3d. per ton 
three months; and in the afternoon 50 tons were sold at 
391. 103. per ton, and the three months’ price fell 1s. 3d. 
to 401. sellers, No sales were reported on Friday, when 

rices remained unchanged. Monday’s market was also a 
fob, but prices were advanced to 40/. 3s. 9d. per ton 
three months, and to 39/. 15s. cash buyers. On Tuesday 
at least 250 tons changed hands at 40/. up to 40/. 2s. 6d. 
per ton cash, and at 40/. 10a, up to 40/. 123. 6d. and back 
to 401. 11s. 3d. three months. At to-day’s forenoon and 
afternoon markets further transactions took place, 225 
tons changing hands, the prices being still higher, at least 
53. per ton up at the close. 


Glasgow Corporation and the Telephones.—The special 
committee of the Town Council of Glasgow on the ques- 
tion of municipalising the telephones, held a meeting last 
week, at which they had under consideration a copy of 
@ memorandum by the Postmaster General, setting forth 
the terms of agreements with the National Telephone 
Company and the New Telephone Company. What 
they desired specially to be satisfied about was that 
under the agreements nothing would affect the right 
of the Postmaster-General to grant a licence to the 
Corporation of Glasgow. Mr. Starke, convener of the 
committee, stated that a very important point in con- 
nection with the agreement was a stipulation that, in 
the event of messages being transmitted over the trunk 
wires to towns outside the municipal area, the Post- 
master-General and the existing companies were bound 
to take on the messages at a specified rate. Serious 
objection was taken to clause 11 of the agreement, in 
providing that the Postmaster-General, at the request of 
the National Telephone Company, may grant authority 
to the company to exercise within the exchange area the 
powers he obtained from Parliament under the Telegraph 
Acts of 1863 and 1878. It was felt that the granting toa 
private company of powers which the Postmaster-General 
received, as apie the public, required serious con- 
sideration. The agreement, delayed by Parliament till 
next session, is so conceived as to aid municipalities in 
taking over the telephones, though practically opposed 
to the Government doing so themselves. 


Muirhead’s Stockless Anchor and Lloyds’ Register.—The 
secretary of Lloyds’ Registry has informed Mr. James 
Muirhead, of Cart Forge, Glasgow, that the committee 
of that body, at their meeting held last Thursday, con- 
- sidered and approved of his patent stockless anchor for 
the equipment of vessels of the highest class in their 
register. 

By Rail up Ben Nevis.—Although seemingly a very 
venturesome undertaking, the question of constructing a 
railway to the top of Ben Nevis, which was seriously con- 
sidered by some people not a year ago, has again come to 
the front with the successful opening of the West Highland 
Railway to Fort William. This mountain, the highest 
in the kingdom, towers to a height of about 4400 ft. above 
sea level in the form of a huge mound—not in that of a 
peak—with an observatory at the top. The ascent in- 
volves no great difficulties to the railway engineer, 
who has now had much experience in this kind of 
work in various parts of the world, from the Alps 
te the Andes. One of the latest proposals in connec- 
tion with Ben Nevis is to start with a carriage road not 
far from Fort William to the foot of the mountain; 
then the line would follow the old bridle path to the lake, 
and, striking eastward, would wind round the upper 
shoulder until the summit is reached. The railway itself 
would be four miles long, the heaviest gradient being 1 in 
2.62 for about 600 yards. Taking the cost of the works 
at 30,000/., it is though» that the venture would pay at a 
charge of 1s. for the single, or 1s, 6d. for the double 
journey. eee ge it may be mentioned that the 
West Highland Railway Company have announced 
cheap Saturday-to-Monday fares over their line; and it 
is said that the Caledonian Railway Company are con- 
templating making arrangements to use the line so far as 
a readier way to Oban than is provided by their own 
Callander and Oban line, the distance to the ‘Charing 
Cross of the West Highlands ” being 30 miles shorter. 


Cost for Hydraulic Power in Glasgow.—At the last meet- 
ing of the Glasgow Corporation Water Commissioners a 
question was put by Mr. Nelson ¢s to when it would be 
known what the charge was likely to be for water for 
hydraulic purposes. There were, it was remarked, many 


new buildings being erected, and there were doubts as to | 


whether pipes suited for the new hydraulic power or 
the present power should be put in. The convener re- 
plied that he could not give any information, but that the 
sub-committee appointed to consider the matter would 
submit a reportat an early date. 


Locomotives on the Scotch Railways Affected by the 
Miners’ Strike.—It is stated that there are at present, 
owing tothe miners’ strike, at least 200 locomotive engines 
standing idle in the sheds of the Caledonian Railway, 
and that on the North British Railway there are about 
110 engines laid aside. As the Glasgow and South- 
Western Railway does not run through a district of 


country like that of Lanarkshire, Fifeshire, and the 
Lothians, so far as mineral traffic is concerned, its loco- 
motive stock is much better employed than that of the 
Caledonian or the North British. It is reported that 
there are only some 20 Glasgow and South-Western 
engines standing idle in the sheds. 


New Shipbuilding Company for Dundee.—A company 
has just been incorporated in Dundee for the purpose of 
taking up and developing the business of shipbuilders 
for many years carried on by the late firm of Messrs. 
Alexander Stephen and Sons. The persons engaged in 
the venture are chiefly the heads of the different depart- 
ments under the late firm. The proposed capital is 15,0000. 


Experimental Wood Paving in Glasgow.—There are four 
kinds of timber to be used in the present re-laying of 
Buchanan street, Glasgow, viz., Jarrahdale, Karri wood, 
Kauri pine, and pitch pine carbolised. All these have 
been used before, but as they were not laid down all at 
the same time, the test is not complete. Each patentee 
claims the superiority of his wood, and the Statute 
Labour Committee arranged to have a thorough test of 
all rather than hazard a choice on the claims set forth by 
interested parties. In addition to the above-named 
timbers, however, a fifth kind of paving material, which 
has never before been tried by the Glasgow Corporation, is 
to be experimented on. This is what is called cork paving, 
and is produced by the Cork Pavement Company. It 
consists of rather narrow blocks, laid flat, of a rough, 
dark-coloured, and comparatively soft substance, the cork 
being prepared with some apparently bituminous mix- 
ture. It yields very slightly to the foot, after the fashion 
of india-rubber, and should prove very convenient and 
comfortable, provided it lasts. Mr. Whyte, Master of 
Works, is of the opinion that it will perhaps be the 
safest of the lot, with that proviso, but he is not pre- 
pared to say that it will stand tbe traffic of Buchanan- 
street. Meantime, to test its durability and other 
qualities, this cork substance is to be used to pave a strip 
of about 15 ft. of Buchanan-street, from side to side, 
between Gordon-street and Argyle-street. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The better feeling in the 
northern iron trade continues, and prospects for the 
future are regarded as better than they have recently 
been. Buyers are more disposed to do business, not only 
for prompt, but for forward delivery ; and what is still 
more satisfactory, they are paying higher prices than 
have ruled for some time past. No. 3 Cleveland pig iron 
continues scarce, and sellers are very firm in their quota- 
tions. Thelower qualities of pig iron, although plentiful 
enough, are a little stiffer in price. Yesterday the 
attendance on ’Change here was very small, several of 
the habitués of the market being in Belgium attending the 
meeting of the Iron and Steel Institute. Transactions were 
recorded at 36s. 3d. for prompt f.o.b. delivery of No. 3 
g.m.b, Cleveland pig iron, and sellers would not accept 
less than that price. For delivery to the end of next 
month, 36s. 6d. was quoted. No. 4 foundry was put 
at 35s., and grey forge at 343. 3d. Middlesbrough war- 
rants were steady at 36s. 3d. cash buyers. East coast 
hematite pig iron was somewhat stiffer. Business was 
done at 43s. 3d. for early delivery of mixed numbers, and 
some firms named 48s. 6d., but there buyers who would 
not offer more than 43s. Spanish ore was quietish. Rubio 
was generally put at 11s. 9d. ex-ship Tees. To-day there 
was not much doing; prices of makers’ iron were un- 
changed, but Middlesbrough warrants fluctuated some- 
— After receding to 36s. 1d., they closed 36s. 5d. cash 
yuyers. 


Manufactured Iron and Stcel.—These two important in- 
dustries are still in a very unsatisfactory state, though 
what little change is noticeable in them is for the better. 
This week the local races have caused operations at most 
establishments to be suspended. A rather better inquiry 
is reported, excepting for steel rails, and quotations have 
a slight upward tendency. Prices, however, are still low, 
and with present cost of production cannot leave much 
profit for makers. Common iron bars are quoted 
4l, 17s. 6d.; best bars, 5/. 7s. 6d.; iron ship-plates and 
iron ship-angles, each 4/, 12s. 6d.; steel ship-plates, 5/.; 
and steel ship-angles, 47. 15s.—all less the customary 
24 per cent. discount for cash. For heavy sections of 
steel rails 3/. 10s. net at works would be accepted. 


The Fuel Trade.—There are some inquiries from Scot- 
land for gas coal, and the price of that kind of fuel is 
stiffening. At Newcastle, best Northumbrian steam coal 
is quoted 10s, 9d. to 11s. f.0.b., and small steam 4s. 9d. to 
5s. Bunker coal is quiet at about 7s. per ton for un- 
screened kinds f.o.b. in Tyne Dock. Gas coal is quoted 
7s. 3d. to 7s. 6d., and the consumption is now steadily 
enlarging. Manufacturing coal is quiet, though the ship- 
ments are fairly good. Coke is firm. Local consumption 
| is heavy, and the exports, though still limited, are at last 
showing some signs of improvement. Here average blast- 
bree noe ualities are quoted 12s. 6d. delivered at Cleve- 
and works, 








NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam coal trade has been quiet, and 
there has been a considerable decrease in shipments ; the 
best qualities have made 11s. 6d. to 11s. 9d. per ton, while 
|secondary descriptions have ranged from 10s. 9d. to 
| 11s, 3d. per ton. Household coal has been in steady de- 
|mand ; No. 3 Rhondda Jarge has made 10s. 6d. per ton. 
The demand for coke has been pretty well maintained ; 
foundry qualities have brought 17s. to 17s. 6d., and fur- 





nace ditto, 15s. to 16s. per ton. Foreign iron ore has 
b2en inactive. The manufactured iron and steel trades 
have been dull. Heavy section steel rails have made 
3/. 15s. per ton, and light section ditto, 4J. 7s. 6d. to 
41. 103. per ton. 


Rhondda and Swansea Bay Railway.—The opening of 
the Rhondda and Swansea Bay Railway Company’s 
through line to Swansea will take place in October. The 
Neath bridge was swung for the first time on Saturday, 
and worked satisfactorily. 


Gloucester Railway Carriage and Wagon Company, 
Limited.—The directors of this company, in their report 
for the financial year ending June 30, 1894, recommend 
a dividend for the year at the rate of 74 per cent. per 
annum, carrying 2133/. to next account. he wagon 
stock of the company consists of 4940 wagons let on 
simple hire. The company repairs and maintains 18,833 
wagons, 10,313 of which are not its property. The com- 
pany has extended its operations to the manufacture of 
every variety of vehicle. 


London and South-Western Railway.—At the close of 
June, 1894, the London and South-Western Railway 
Company owned 642 locomotives and 429 tenders, show- 
ing an increase of six engines as compared with the corre- 
sponding stock at the close of December, 1893. The 
number of vehicles in the coaching department 
at the close of June, 1894, was 3311, as compared with 
3284 at the close of December, 1893, showing an increase 
of 27. The number of vehicles used for the conveyance of 
merchandise and minerals at the close of June, 1894, was 
10,188, as compared with 9940 at the close of December, 
1893, showing an increase of 248. The expenditure made 
by the company on Southampton Docks to the close of 
June, 1894, was 1,796,210. Of this sum 137,566/. was 
expended in the half-year ending June 30, 1894. In the 
course of the half-year ending June 30, 1894, an expendi- 
ture of 59991. was made in strengthening bridges and lines. 
An additional expenditure of 62,7441. was also made for 
working stock, carrying the aggregate outlay made under 
this head to the close of June, 1894, to 4,150,451. The cost 
of maintaining permanent way in the first half of this year 
was 172,383/., as compared wi th 167,680/. in the correspond- 
ing period of 1893. The length of line maintained in the 
first half of this year was 823 miles 78 chains, as com- 
pared with 816 miles 3 chains in the first half of 1893. The 
total of 823 miles 78 chains representing the length of 
line maintained in the first half of this year was made up 
as follows: Six liner, 3 miles 65 chains; four lines, 13 
miles 31 chains; three lines, 12 miles 49 chains; two 
lines, 584 miles 79 chains; and single line, 209 miles 
14 chains. 


The Hamoaze.—The re-sounding of the Hamoaze from 
Mutton Cove up to Saltash Bridge was completed on 
Thursday week, and the work now entered upon is the 
examination of the depths in the Tamar north of Saltash 
Bridge. The scale of the sheet is 24 in. to the statute 
mile, or 27.6 in. to the nautical mile, and the same scale 
will be preserved in the work above the bridge and in the 
St. Germans, About 29,000 soundings have been taken 
in Hamoaze, the lines of soundings being about 60 ft. 
apart. 


Llanelly.—The monthly meeting of the Llanelly Har- 
bour Commissioners was held on Tuesday. ir A. 
Rendel, consulting engineer, presented a report. Sir 
Alexander advocated the construction of a training wall 
on the north side of the estuary. The minimum width 
of the channel between the two walls should, he thought, 
be 1000 ft. ; and as the present training wall has reached 
the point at which this diversion should commence, he 
recommended that an application should be made to the 
Board of Trade for leave to vary the line sanctioned. In 
his opinion the entrance of the harbour has been placed 
by the construction of the timber breakwater too much on 
one side of the harbour, and too close on its eastern shore. 
All that has happened since has been the natural conse- 
quence of the work, and either the breakwater must be 
removed—a difficult and costly measure—or the Board 
must be content to undertake such operations as would 
minimise the mischief, such as putting a check on the 
deposit of slag outside the harbour, constant dredging, 
and reducing the level of the sandbanks outside the 
harbour by means of the training walls in the estuary. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The History of Steel.—Among the papers to be read at 
the meetings of the Iron and Steel Institute at Brussels, 
is one by Mr. R. A. Hadfield, of Sheffield, the subject 
being ‘The Early History of Crucible Steel.” Mr. Had- 
tield believes that its history dates back into a remote 
past, dating some 1500 years before the Christian era. 
Dealing with the industry as it has been developed in 
England within the last century or more, he says that 
the one great drawback in connection with the progress 
of the trade in Sheffield was the necessity of importing all 
the materials used either from Sweden or Germany, but 
he pays a high tribute to the untiring zeal of Mr. Ben- 
jamin Huntsman, of Sheffield, the father of the steel- 
making industry in Great Britain. Sheffield, he says, 
can pre-eminent)y claim to-day the title of ‘‘ Steelopolis,” 
not less for its modern development than for its long- 
standing association with the early developments of 
the metallurgical industry of iron and steel. The 
small beginnings of a century ago have now expanded 
into a commerce of very large proportions. There are 
now 250 different steel manufacturers and suppliers in 
the city, and in times of ordinary trade probably 
more than 1000 tons of the best quality of crucible steel 
are melted per week in Sheffield, Considering that the 
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quality of crucible‘ steel stands unsurpassed in the 
markets of the world, Mr. Hadfield sees a great future 
still awaiting the further development of the industry. 


The Scotch Strike and the Levy.—A meeting of the 
Yorkshire Miners’ Council has been held to consider the 
position of the district with respect to the levy in aid of 
the Scotch miners now on strike. It was stated that, 
owing to the short time run by many of the pits, hundreds 
of the members could not pay the levy of 1s. a week and 
keep up their ‘‘ contributions.” It was resolved to con- 
tinue the levy at the full amount, and to advance the 
money from the union funds on behalf of the members 
who are at present unable to pay the full impost. The 
amount sent weekly to Scotland on this account from the 
union men of this district is 2500/. 


The Heavy Trades.—There is a slight improvement in 
the heavy iron and steel trades as compared with a month 
ago. lLocal-made forge pig realises 37s. td. to 38s., and 
foundry No. 3, 41s. 6d. to 42s. per ton. Some of the 
larger establishments have gcod orders in hand for mains, 
pipes, and large machine castings, and stove-grate houses 
are doing well. Best boiler-plates are selling freely on 
home account. Medium and better-class bar are moving 
off freely at 5/. 10s. per ton upwards on home and export 
orders. Some fair orders are again coming in from the 
shipyards for crank axles, shafting, &c., and home rail- 
way companies are buying—principally tyres, axles, and 
springs. Bessemer billets are 5/. 103. per ton, Siemens- 
Martin 6/7. The call for crucible cast steel is below the 
average. Two of the armour-plate houses are fully en- 
gaged on all-steel Harveyised material. 





MISCELLANEA. 
TuE number of collieries in India in the year 1893 was 
96, giving employment to 37,679 persons, and having an 
output of 2,529,855 tons of coal. 


The contract for the construction of the third section of 
the interoceanic railway of Guatemala has been given to 
an American company for 1,250,000 dols., to be paid in 
Government bonds and cash, 


Messrs. Willans and Robinson, Limited, are building 
two 1500 horse-power engines for use on Heilmann elec- 
tric locomotives which are being built by the Société de 
Traction Electrique for the Chemins de Fer de ]’Ouest. 


Indian Engineering reports that the Beluchistan petro- 
leum fields have been taken up by a syndicate, and good 
progress is being made. The only drawback is the pro- 
hibitive freight from Khattan to the nearest railway. 


Plans are being prepared at Chatham for the construc- 
tion of another basin and three new docks. boom is 
being made to bar the passage of the Medway when 
— It will stretch from Port Victoria to Stangate 

Jreek. 


The buildings of the Santiago Exposition are almost 
completed, and are said to be well filled with articles 
from the United States, Great Britain, France, Germany, 
and other commercial countries. The Exposition, which 
opens in September next, gives promise of great success. 


The records of Massachusetts are written in an official 
ink. This ink must be made of the best galls, sulphate 
of iron, aud gum, thesulphate of iron not to ex one- 
third of the weight of the galls. The specific gravity of 
the matured ink must not exceed 1.045, distilled water at 
60 deg. being 1.00. 


Captain Tresidder, who represented Messrs. John Brown 
and Co, at the armour trials in Russia, has given it as his 
opinion that the projectiles were protected by a metal pad 
on the point, tapering from 34in. to 4in. He was not 
allowed to inspect the shot, and thinks the description 
‘* magnetic ” was a blind. 


M. Moreaux informed the Académie des Sciences that 
the curves of the magnetograph at Paris showed very 
distinctly the trace of the earthquake at Constantinople. 
The impulse took 12 minutes to travel the distance of 
about 2000 miles. The curve of the mercurial barometer 
showed an agitation of the mercury at the same hour. 


On July 30 last a train crossed the Isthmus of Tehuan- 
tepec, from the Atlantic to the Pacific, a distance of 192 
miles. This line is about 1300 miles north of the Panama 
Railroad, and will be a competitor with it. It is, how- 
ever, necessary that the techies at the ends of the line 
should be greatly improved. 


It has recently been proposed to use toluol as a material 
for filling thermometers. It is of a dark-blue colour, and 
can be readily seen in a glass tube. It does not evapo- 
rate easily, and has a freezing point lower than that of 
mercury. These advantages, together with its cheap- 
ness, should recommend it to instrument-makers. 


. The Bureau of the American Republics has received 
information that the Congress of Venezuela has granted 
to an American syndicate a concession to construct a 
tunnel through the Avillo Mountain, and operate an 
electric railway between La Guaira and the capital. It 
is expected to begin work in September next. 


In the electrolysis of sulphate of copper, M. A. Chassy 
has found that when the salt is neutral, and ‘the process 
is carried on at a temperature of 100 deg. Cent., there is 
no trace of yellow copper in the deposit. The deposit is 
formed of the red sub-oxide of copper, the crystals being 
exactly those of artificial cuprite. 


Coal is being shipped at Manchester by Messrs. Andrew 
Knowles and Sons. It is brought down in boxes in 
barges, the boxes are hoisted by steam cranes, lowered into 


the ehip’s hold, and the bottoms dropped, so that the coal 


is shipped without breakage. It is said that there is a 
aves of 7d. per ton as compared with shipping at 
arston. 


The Belgian Government have decided to open negotia- 
tions with the British Government for the establishment 
of direct telephonic communication between London and 
Brussels vid Ostend, it being understood that the autho- 
rities at Berlin have signified their willingness, should 
the negotiations prove successful, to consent to a connect- 
ing telephone line between Brussels and Berlin. 


It is understood that the civil engineers of the Public 
Works Department of India intend founding an O’Cal- 
laghan prize in the Institution of Civil Engineers in com- 
memoration of the distinguished services of the gentleman 
who was the first civil engineer to hold the post of Secre- 
tary to the Government of India, Public Works Depart- 
ment. 


M. Henri Moissan has published some researches on 
chromium. He has been able to prepare two well-crystal- 
lised carbides of chromium (C, Cr; and C Cry) by heating 
in the electric furnace metallic chromium in presence of 
an excess of carbon. He has been able to obtain chro- 
mium quite pure by refining chrome iron with fused lime, 
and afterwards with the double oxide of calcium and 
chromium. 


The Municipality of Paris invites inventors and 
manufacturers to deposit at the Prefecture of the Seine 
explanatory notices of their processes, accompanied by 
drawings of apparatus, for preventing the emission of 
smoke from the furnaces of steam boilers. The various 
plans will be considered, and, if need be, -tested, and 
prizes of 400/., 200/., and 80/. awarded to the most meri- 
torious. 


The directors of our esteemed contemporary, La Lumiére 
Electrique, have announced their intention of suspendin 
the publication of that admirable journal until they sha 
have reorganised the undertaking and placed it on a new 
financial basis. The directors state that since the publi- 
cation of the first number on April 15, 1879, the average 
yearly loss has been 70,000 francs, or nearly 3000/., and it 
will readily be understood that at last they shrink from 
continuing this large sacrifice, We trust that the publi- 
— may soon be resumed under more satisfactory con- 

itions. 


In June last the Société d’Agriculture de Meaux held 
trials of oil motors. There were 18 engines shown, of 
which five were French, five German, seven English, and 
one Swiss; they were not all entered for trial. The oil 
used was Russian, of specific gravity .817. Four tests 
were made of each engine, viz, running light at 2 horse- 
power, at 4 horse-power, and at full power, each trial 
lasting three to four hours. The awards were a gold 
medal to MM. Merlin and Co., a silver-gilt medal to 
Messrs. Griffin and Co., a silver medal to Messrs. Niel 
-— — and honourable mention to Messrs. R. Hornsby 
aud Sons. 


Water - mills for grinding corn and beans form an 
interesting feature in the landscape of Corea. These are 
conical-shaped, straw-covered huts, placed on the banks 
of the rivers. A large beam, fixed on a pivot, protrudes 
from the hut on the riverside, having at one end a huge 
wooden box or bucket, at the other a rounded pestle. A 
stream of water is conducted into the bucket, which gra- 
dually fills and by its weight sinks the beam. This up- 
sets the water, and the beam then rises with a jerk, 


driving the pestle into a hole or mortar in the centre of | g99 


the hut filled with the grain. This raises the beam again, 
and the same process naturally repeats itself. Women 
appear to be chiefly occupied in these mills. 


The Bulletin Technologique for August gives the follow- 
ing formulz for acid-resisting cements : 
1. Silicate of potash (30 deg. Baume). 
Powdered pumice. 


2. Powdered asbestos ... 2 
Sulphate of baryta .. oan vas 1 
Silicate of soda (50 deg. Baume) ... ey 

This resists strong sulphuric and nitric acids ; for dilute 
acids the silicate should be 130 deg: Baumé. 

3. Silicate of sod ies ae 2 
Sand ... sa 1 
Asbestos 1 


This is the best to resist hot nitric acid. 


Renewed efforts, we observe, are being made to revive | 
interest in the Keeley motor. Mrs. Bloomfield Moore 
is still Keeley’s most ardent apostle, and in an American 
pseudo-scientific review she professes to describe the pro- 
peller of Keeley’s air ship. The article contains a vast 
amount of unintelligible matter, interspersed with eulo- 
gies of Keeley. The authoress conceals her acquaint- 
anceship with contemporary science, but makes up for 
this reticence by a copious supply of words combined 
into sonorous sentences, which for vagueness and unin- 
telligibility might well excite the envy of a certain school 
of politicians. Metaphysics, chemistry, electricity, me- 
chanics, and magnetism are all touched on, with a similar 
indifference to the meaning of elementary terms. 


The tender of Messrs. John Penn and Sons, engineers, 
of Greenwich, for the construction of the propelling 
machinery, &c., of the new first-class battleship Ilus- 
trious, shortly to be laid at Chatham Dockyard, has been 
accepted by the Admiralty, while the offer of Measrs. 
Maudslay, Sons, and Field, London, for the construction 
of the engines of the sister ship Cesar has likewise been 
accepted. The engines in each case will consist of two 
independent twin engines of the inverted three-cylinder 
triple-expansion type, each driving a four-bladed screw 
propeller, and designed to develop collectively 12,000 in- 
dicated horse-power. Steam will be supplied by eight 





single-ended circular tubular boilers, titted for working 
under forced draught with closed stokeholds, 


The Anczeiger fiir Berg Hiitten und Maschinen Industrie 
gives receipts for a number of baths for nickel plating, 
from which we extract the following: One of the most 
popular baths in large works comprises ammoniacal sul- 
ea of nickel, boric acid, end chloride of ammonium. 
This bath is very stable and easy to prepare. Boric baths 
produce a hard deposit, and cover flat objects very well, but 
they do not penetrate into hollows. By adding marine 
salts or ammoniacal salt the hollows are reached, and the 
deposit is hard and durable. It is recommended to use the 
following proportions: Dissolve 5 kilogrammes (11 Ib.) 
of ammoniacal sulphate of nickel in 100 litres (220 lb.) of 
water, then add 2500 kilos. (5511 lb.) of boric acid and 
1250 kilos (2750 lb.) of chloride of sodium. The propor- 
tion of boric acid may, however, be reduced to 1250 kilos. 
The solution is boiled, acidified with citric acid, neutralised 
by ammonia or by its carbonate, and filtered. 


The total mileage of railways in the United States on 
June 30, 1893, was 176,461, being an increase during the 
year of 4897 miles. The total number of locomotives was 
34,788, being an increase of 1652. Of these, 8957 were 
passenger engines, 18,597 freight engines, and 4802 switch- 
ingengines. The total of cars owned by the carriers was 
1,119,878, to which should be added 154,068 leased care, 
making a total of 1,273,946. Of these, 31,384 were in the 
passenger service, and 1,047,577 in the freight service. 
The number of passengers carried per locomotive worked 
was 66,268, pra geo number of passenger miles per pas- 
senger locomotive was 1,588,601. The number of tons 
of freight carried per freight locomotive was 40,062, and 
the number of ton-miles 5,031,889. The number of pas- 
senger cars per 1,000,000 passengers carried was 53, and the 
number of freight cars per 1,000,000 tons carried was 1613. 
The total number of employés was 873,602. The average 
for 100 miles was 515. The total number of passengers 
carried was 593,560,612; the passenger mileage. 
14, 229,101,884 ; the average journey per passenger, 23.97 
miles. The number of railway employes killed during 
the year was 2727, the number injured, 31,729. The 
number of passengers killed was 299, and the injured 3299. 


The Ivanhoe Tunnel, which is on the point of being 
completed, is cut through the backbone of the Rocky 
Mountains from Busk, a small hamlet 15 miles west of 
Leadville, Colorado, to Ivanhoe, another little village on 
the west side of the main range. The tunnel is 9400 ft. 
long, and is only surpassed in length in America by the 
Hoosac Tunnel and the Boulder Tunnel, in Montana, the 
latter being Py bry ft. longer than the Ivanhoe. The 
tunnel is 21 ft. high and 15 ft. wide in the clear, and to 
admit of timbers the heading had to be 22 ft. 9 in. by 
18 ft. 6 in. ; 200 lb. of giant powder and 800 ft. of fuze 
were used every 24 hours. During construction the tunnel 
was lighted by electricity, with an arc light every 80 ft., 
and several large air compressors supplied fresh air to 
the workmen. At each approach eight compressed air 
drills were working, but the amount driven per day 
averaged only 8 ft. ‘The distance from the centre of the 
tunnel to the surface is 1200 ft. Where the Ivanhoe Tunnel 
enters the mountain at Busk, the altitude is 10,800 ft. 
It lessens the distance between Busk and Ivanhoe by over 
seven miles. The rise to Hagennan is only 1.41 ft. to every 
100 ft. Owing to the high altitude, doors will be placed 
at each end, to keep out the snow, and the tunnel itself, 
for several hundred feet from each end, will be heated by 
steam. The work of construction was begun in August, 


In Switzerland the use of metallic ties has advanced 
more rapidly, perhaps, in proportion t> the number of ties 
used than in any other country, if we trust to the figures 
which are given by the Schweizenische Bauzeitung. The 
following is the proportion for five main lines—the Central, 
Gothard, North Eastern, Jura-Simplon, and the Union. 
The proportions of metallic ties and of wvod are given, 
as well as those of steel and iron rails : 
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On secondary lines fewer metallic ties are found. Never- 
theless, some are employed, and certain lines are equipped 
exclusively with them. Among others are several rack 
lines, such as the narrow-gauge lines of Appenzell, the 
one from Neufchatel to Boudry, and the electric road 
from Sissach to Gelterkinden, &c. During the past few 

ears the increase in speed and the weight of the engines 
in led to the use of heavier rails, so that the St. Gothard 
has rails of 101.0 lb., 99.8 lb., and 95.5 lb. per yard, 
running over distances of 27, 26, and 104 miles, while the 
Jura-Simplon Railway has 91.1 lb. per yard rails for a 
distance of 514 miles. At the end of 1893 there were 2222 
miles of railway of all kinds in Switzerland, of which 1640 
miles were main lines operated by the Swiss companies, 
393 miles were main lines operated by foreign companies, 
such as the Baden, Alsace-Lorraine, Paris, Lyons, and 
Mediterranean. and the Mediterranean of Italy, and the 
Eastern State Railway; 186 miles of secondary lines of 
standard gauge; 184 miles of narrow-gauge lines ; 93 
miles of mixed railways using both adhesion and the 
rack ; 4 miles electric lines; 49 entirely rack lines; 26 





miles tramways, and 9 miles of cable liner, 
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THE ORITICAL SIDE OF MECHANICAL 
TRAINING. 

‘* Since I have ceased to teach I seem to have 
been spending my time in finding out how much 
better I could now do it than was possible when I 
was actually engaged in it.” So spoke Professor 
A. B. W. Kennedy in his inaugural address to the 
Mechanical Science Section of the British Associa- 
tion, at the recent meeting, * and his words constitute 
@ grave warning against a recent development of 
engineering education. Here we havea distinguished 
engineer, who was a thorough engineer before he 
became a professor, who continued to practise 
as an engineer while he was a professor, and who, 
after giving up professorial work, rapidly attained 
such eminence that he was elected in the same 
year President of the Institute of Mechanical 
Engineers and President of the engineering section 
of the British Association, publicly confessing 
that his methods of teaching were imperfect for 
want of wider experience on his own part. What 
must have been the feelings of the numerous 
juvenile professors in his audience whose early 
engineering training was almost entirely at college, 
and who are debarred, by the terms of their agree- 
ments, from taking private practice now!+ They 
must have felt that all the charges so flippantly 
brought against them by the self-styled practical 
men, were mere feather strokes compared with this 
crushing blow from one whom they look up to as an 
exemplar, and whose methods they all imitate. 
The sneers of ignorance—often impertinent and un- 
deserved—they can afford to despise, but the self- 
reproach of a past-master of the art cannot be so 
met. 

The systematic teaching of engineering science 
has not, with some trifling exceptions, been a re- 
cognised part of collegiate instruction for more 
than about 30 years. At the commencement it was 
a difficult matter to find suitable men to fill the 
chairs, or rather, to prevail upon them to do so. 
Those who were competent felt that to attempt to 
teach engineering by aid of blackboard and piece of 
chalk was merely to court failure, and the ideas of 
the educational authorities did not go beyond those 
simple appliances. Not only had the art of teach- 
ing to be invented, but the fact that its prosecution 





‘| needed money and appliances on a lavish scale had 


to be driven into the minds of those that controlled 
the purse-strings. Three classes of men were elimi- 
nated from those that had the necessary knowledge, 


275 | namely, those that disliked teaching, those that did 


not see how to impart their knowledge in a class- 
room, and those that objected to the preliminary 
labour of extorting the necessary apparatus from 
the authorities. Of those that undertook the work, 
none has left so great an impression upon it as 
Professor Kennedy, for it was he that bridged the 


9| gulf between practical and theoretical work by the 


institution of the engineering laboratory. Hecame 
to the work from the shop and the drawing-office, 
filled with a sense of the daily needs of the engineer, 
and he invented methods by which a » provision for 





* See page 245 ante. 
+ See ENGINEERING, vol. lii., page 47 








those needs may be made within the walls of a 
college. Yet, five years after severing his connec- 
tion with teaching, he exclaims, ‘‘ How much 
better I could do it now !” 

The engineering professor of to-day enters upon 
his duties under very different circumstances. He 
has a recognised calling, with well-known methods, 
and an accepted curriculum. The requirements of 
his department for an expensive outfit are well 
known, and he has neither to invent new systems 
of teaching nor to convince the college board that 
his necessities go beyond a supply of chalks. Usually 
he is a man with a brilliant record. After some 
three or four years in an engineering shop, or oflice, 
he has gone to college, and has secured high honours. 
But when his course expired, he found his success 
acted as a bar to his progress. He had made a 
record, and must live up to it. His original idea 
had been to return to the shop or the office, and to 
use his theoretical knowledge to enable him to rise 
from among his less cultured comrades ; but to start 
as an improver, or as a junior draughtsman at 1/. 
per week, seemed very distasteful. After securing 
the praises of his sai and the envy of his 
comrades, as the anne man of the year, the 
drudgery and commonplace surroundings of an en- 
gineer’s shop, under the supervision of managers 
and head draughtsmen innocent of mathematics, 
and possibly of grammar, appeared absolutely re- 
pulsive. A demonstratorship, or an assistant pro- 
fessorship, falling vacant during the period of his 
indecision, turned the current of his life. It offered 
a fair salary, short hours, and abundant holidays, 
and he could not resist the temptation to accept the 
post, at least temporarily. It was an easy step to 
the occupation of a chair, and thus his career was 
finally settled. 

The modern professor is a capital man within 
the limits of his training, and has done very valu- 
able work. The laboratory affords him opportuni- 
ties that are closed to most engineers, and he uses 
them liberally. The instruction he furnishes to his 
studentsin the science of engineering is most valuable, 
but it might be far more so, if the teacher knew by 
daily experience the kind of problems they would 
have to solve in future life. Professor Kennedy 
stated to his audience that he could now teach 
better than he did five years ago, the change being 
due to the wider experience of his life since he had 
devoted all his time to professional work, and pos- 
sibly to an extended acquaintance with the ways of 
technically educated assistant engineers. The 
point he would now give more attention to is the 
critical side of mechanical training, an aspect 
which, he says, is not always sufficiently kept 
clearly in view. This power of criticism depends 
upon an ability to take in all the facts of 
a question, and to assign to each of them 
its proper value. Generally in engineering many 
of the factors have to be guessed at, or, at any 
rate, judged of by standards which do not admit of 
exact definition. These standards are the result of 
hundreds of half-forgotten impressions that leave 
in the brain a resultant effect which we call ex- 
perience. By an unconscious effort the skilled 
engineer measures each feature of the matter under 
consideration by the nearest scale that he can find 
in his mind, and thus he is able to establish a 
sense of proportion which guides him to his con- 
clusions. The phrase ‘‘ mechanical instinct” is 
often used to denote this power of judgment, 
because its possessors are not unfrequently quite 
unable to define the mental processes by which 
they work, their methods being apparently akin to 
those by which constructive animals, such as bees 
and birds, reach their ends. It is, however, strictly 
ratiocinative, and can, therefore, be cultivated, like 
the logical or mathematical habit of mind. But it 
must be confessed that college methods are, in 
themselves, antagonistic to it, and hence the great 
necessity that unceasing vigilance should be 
exercised to find antidotes to their influence. 

Professor Kennedy points out that in physical 
investigations every condition must be absolutely 
understood. ‘‘In such investigations it sometimes 
almost becomes immoral to think of one condition 
as less important than another. Every disturbing 
condition must be either eliminated or completely 
allowed for.” The temptation to the engineering 
student to adopt the methods of the physicist is 
almost overwhelming. The learner must, of neces- 
sity, proceed step by step, and he must concentrate 
his whole attention on each step, if he is to study 
it successfully. This, however, is an attitude of 
mind that destroys all sense of proportion, and 
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makes the object at the end of one nose’s appear the 
largest thing in the world. Nothing but the most 
determined and continuous efforts on the part of 
the professor will prevent his students contracting 
mental myopia. He needs to keep in mind the 
practice of the painter, who is continually stepping 
back to survey his work from a distance. It may 
be that he is drawing a minute flower at the edge 
of his canvas with microscopic fidelity, but from 
time to time he takes a general survey of its effect 
on the entire composition. It should be the set aim 
of the technical teacher to induce in his students 
such a mental habit that at every pause they should 
shift their standpoint, and for a moment assume a 
position which allows the features of the problem 
before them to appear in true perspective. It is 
uphill work counteracting an influence that never 
ceases, and which must not be removed, and 
the more so when the teacher has not been 
taught, by the severe experience of the world, the 
absolute necessity of the duty. The modern pro- 
fessor has been subject to exactly the same forces 
as his pupils, and is so still. To teach the science 
of engineering by the methods of the physicist is 
both pleasant and easy, and perfectly meets the 
demands of the examination-room. It needs a 
strong man to be always telling his pupils that he 
can only teach them one-sixth of their trade, and 
that they will have to learn the remaining five-sixths 
inthe ruder schoolof experience. It is unsatisfactory 
to proclaim that although the matter under considera- 
tion can—and must be as an intellectual exercise— 
be investigated to the fifth decimal place, yet it is 
so bound up with other obscure factors, that the 
decimals are valueless—and the units also. It is 
discouraging to the pupil who is poring over the 
microscope—figuratively speaking—to be ever and 
anon rudely dragged back to a distance of several 
feet, and bid look how small is the thing he is de- 
voting his attention to. If the little things could 
be dismissed as of no importance the matter would 
be simple, but the ‘‘ next to nothing” of one pro- 
blem becomes the governing feature of another, 
and hence it must be studied as completely as pos- 
sible. The engineering student can never settle 
down into a comfortable mental attitude. He must 
be ever on the move, and it is the business of his 
professor to so arrange his curriculum that this is 
obligatory. In other words, his teacher must in- 
sure that he shall cultivate the critical side of his 
intellect. 

The college cannot turn out capable critics any 
more than capable engineers, firstly, because the 
critical faculty cannot be acquired, to any great 
extent, in three years; and, further, because the 
knowledge imparted is restricted to that of the 
professor, who usually is wanting in acquaintance 
with many conditions that can only be learned by 
experience in the world. Evidence of this de- 
ficiency is afforded by a humorous letter from Mr. 
J. S. Raworth to our contemporary Lightning, in 
which he proposes a night school for the better edu- 
cation of consulting electrical engineers, who are 
mostly professors. His plan is that there shall be 
regular gatherings in an evening, during which con- 
structing engineers shall lecture on the practical side 
of electrical engineering, giving special prominence 
to those points upon which depends cheapness 
of construction, and showing how greatly indul- 
gence in fads adds to cost, and at the same time 
decreases the possible profits of contractors. 
Although the letter was evidently a joke, yet it 
doubtless was the expression of a painful experi- 
ence in having to work to instructions framed 
by men who are not versed in the details of manu- 
facture. The sense of proportion, upon which 
Professor Kennedy dwelt, cannot govern a de- 
signer who is ignorant of the whole series of 
operations by which his plans are to be carried 
out. An improvement, desirable in itself, may 
necessitate a score of other unforeseen altera- 
tions, all of which will be expensive, and possibly 
some of them actually detrimental. As Mr. 
Raworth pointed out, he would be a bold man 
who thought he had nothing to learn from such 
heads of firms as Mr. Alexander Siemens and Mr. 
Crompton, while nothing but the widest knowledge 
should justify a demand for alterations in plans 
which are the outcome of their matured experience. 
In them the critical faculty has been trained by 
hundreds of full-sized experiments, the concrete 
results of which have shown themselves, sometimes 
painfully, in the cost sheets. 

It is impossible for an engineer to consider that 
the critical side of his mechanical training is com- 





plete without a knowledge of costs, and this is 
matter that cannot be learned within the walls of a 
college. His clients, or his employers, expect him 
to save them money, and it is for that purpose that 
they consult him. He has to steer them between 
the dangers of cheapness, followed by excessive 
working expenses, and those of outlay so lavish 
that no future economy can recoup them. He is 
the best engineer that gets the most results for a 
given expenditure of money. His designs may be 
faulty—they may be flatly unscientific in some 
respects—but if they are really economical, they 
are the evidence of a trained critical faculty. 

Young men often wonder at the confidence 
placed in elderly engineers, whose knowledge and 
ability they hold in the meanest esteem. They 
see their opinions accepted without demur, while 
their own utterances are treated with levity. In 
comparing their own knowledge, subject by sub- 
ject, with that of these seniors, they find the 
balance always on their own side, and they wonder 
how it is that the public place such a low estimate 
on their capabilities. Butthe public know that the 
critical faculty is a plant of slow growth, and that 
without it knowledge is of very little value. It 
is a fair presumption that it is not far developed 
in a young man, and it is, therefore, a difficult 
matter for him to convince the world of the con- 
trary. We would strongly advise our younger 
readers to ponder well Professor Kennedy’s words, 
and to apply themselves to the cultivation of a 
broad attitude of mind. It is the best means 
for the detection of mistakes, for the most 
careful worker may make an occasional slip. 
We once heard of a young engineer who gravely 
presented his chief with an estimate for a small 
electric wiring installation, containing an item of 
3 tons of putty for making good the casing. His 
critical faculty was evidently non-existent. The 
original mistake in arithmetic was, doubtless, mere 
inadvertence, but the inability to instantly detect 
it showed that his technical education had left in 
their native fallowness some of the most important 
parts of his intellect. We wonder whether Pro- 
fessor Kennedy has had any such engineers assist- 
ing him, and giving him an object lesson in 
collegiate methods. 

In conclusion, we should like to call attention to 
the form of Professor Kennedy’s inaugural address. 
Some time ago we entered a vigorous protest 
against the prevailing style of address, which has 
come to be a terror to him that has to prepare it, 
and a burden to the listener. The stereotyped 
statistical compilation serves no possible end in 
these daysof rapid dissemination of news, and should 
be abolished. We advocated in its place either an 
essay giving the results of the speaker's experience 
in some branch of his profession, or a mere formal 
acknowledgment of the honour done him by his 
election. We are glad to see that in the case 
before us the former course has been followed, 
with the result that the world is the richer by 
a well-considered essay that should be read by 
every one interested in the education of engi- 
neers. It has been said that a presidential 
address should not contain any expression of 
opinion, because custom and courtesy demand that 
it shail not be criticised, and that, therefore, 
fallacies may go forth as the opinion of the body to 
which it is addressed. But surely there are fal- 
lacies enough that pass uncontradicted in the dis- 
cussions of our learned societies, and which reflect 
on none but their authors. If there ever is a 
time in a man’s life when it is fitting that he should 
give expression to his opinions, it is when he 
has reached the highest eminence that can be be- 
stowed by his compeers, and is in a position of ad- 
vantage to review his experience. Some few pre- 
sidents have before availed themselves of the oppor- 
tunity, and we hope that the custom will grow. 
Even if a few heresies should be promulgated, they 
will do little harm. The days when ex-cathedra 
utterances were received as gospel have passed, 
while an open press offers plenty of means for dis- 
cussions that cannot take place in the lecture 
theatre. 


PASSENGER AND FREIGHT STEAM- 
SHIP SERVIOES. 

ConTINUING our reference to the splendid collec- 
tion of shipbuilding exhibits at the Antwerp Exhi- 
bition, we come now to deal with over-sea vessels, 
and, as in the case of the Channel steamers,* 


* See page 203 ante. 








we prefer to enter into an examination of the 
indications of future development afforded by the 
types illustrated, rather than give a description 
of the collections or of the principal vessels shown. 
These have mostly been illustrated in ENGINEER- 
1nG at the time of construction. There is a very 
extensive display of over-sea vessels, for the lead- 
ing shipbuilders are all represented—Thomson, 
Fairfield, Denny, Inglis, Caird, and Napier, on the 
Clyde; Armstrong, Mitchell and Co., Palmers’ 
Company, J. L. Thompson and Sons, Sir Raylton 
Dixon and Co., Hawthorn, Leslie, and Co., and 
Swan and Hunter, on the north-east coast. The 
principal steamship lines also exhibit, including 
the Cunard, Anchor, Allan, Castle, Union, Penin- 
sular and Oriental, Orient, Royal Mail, Canadian 
Pacific, American, and other lines. 

The requirements of an over-sea boat are more 
varied, and it is not quite so easy to appreciate 
the significance of great changes. But there 
can be no question of the fact that the com- 
petition for high speed on the Atlantic has not 
been extended to any appreciable extent to other 
services. The passenger traffic on other sea 
routes is not sufficient to warrant it. Thus we 
find economy entering even more largely than 
hitherto into the qualities of the design ; the new 
Castle liner Tantallon Castle, by the Fairfield 
Company, the new Peninsular and Oriental 
steamers by Messrs. Caird, of Greenock, the 
recent Royal Mail boats, the Canadian Pacific boats, 
and the new Union liners, by the Belfast firm, 
are all evidences of this feeling, while the Orient 
line, City of London line, and other companies, 
are still satisfied with the speeds of 16 to 18 knots. 
Of course there has been progress, but it is not 
nearly so pronounced as on the Atlantic, for a 
slight decrease on the duration of a voyage would 
be at such a cost in fuel and in the diminution of 
cargo carried, that it might not pay, particularly as 
a few hours make little difference on a journey 
lasting a fortnight ora month. Hence the caution. 

On the Atlantic, of course, it is different. There a 
very large percentage of revenue is from passengers 
of that class who prefer to go by the fastest vessels, 
consequently speed is a primary consideration. And 
thus we have had the successive progressive steps 
illustrated so well by the Cunard Company with 
the Britannia, Hibernia, Asia, Persia, Scotia, 
Russia, Gallia, Umbria, and Campania, while the 
Fairfield Company show the Alaska, Arizona, Nor- 
mannia, and Messrs. Thomson are represented by 
the famous America and the Paris. The Atlantic 
service is thus well represented, the North 
German Lloyd, Hamburg-American, and Red Star 
lines showing not only models of the vessels, but 
reproductions of some of the principal rooms in 
notable ships. A very fine suite of rooms for 
the new liner, St. Louis, is shown by the American 
line. 

But even while thus adding to the speed of their 
vessels, the large British steamship companies 
have none too soon awakened to the fact that 
financial success requires a continued share of 
freight traffic. Little merchandise is carried in 
high-speed vessels, so that the White Star, Inter- 
national or American, and the Cunard line have 
had to inaugurate services which bear the same 
relation to high-speed passenger steamers as do 
goods and mineral railway trains to passenger rail- 
way trains; and this type is fitly represented at 
Antwerp by the model of the Southwark and Ken- 
sington, of the International fleet. These vessels* 
run at about 16 knots, carrying a moderate number 
of passengers and a large cargo—10,600 tons. 
Moreover, they are strongly built to minimise wear 
and tear, and are most economical working boats, 
being fitted with quadruple-expansion engines, to 
which we shall refer later. That this practice of 
separating the passenger from the goods traftic 
will be extended in the future on the Atlantic 
is certain, for many recognise that we are quickly 
approaching the limit of size, which is dictated more 
by reason of the great weight of machinery, as well 
as the necessity for large revenue-earning space. 
An improvement in the boiler in the direction of 
decreasing weight per unit of power and reducing 
the space occupied, can alone secure a small vessel 
of greater speed and equal passenger-carrying 
capacity, and many look to the experience of the 
water-tube boiler now being gained in torpedo-boat 
destroyers to evolve some steam generator which 
will meet all the requirements. If such improved 
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generator enables higher pressures to be worked 
there will be gain, for a serious objection to the 
quadruple-expansion engine in some vessels has been 
the low steam pressure in the fourth cylinder. Still, 
one of the tendencies of the age is in the direction 
of multiple expansion, and that, too, without adopt- 
ing the tandem arrangement which was more com- 
mon five to eight years ago. The four-crank engine 
is being more and more recoginsed as tending to 
reduce vibration with engines of high piston speed, 
and to secure this advantage without quadrupling, 
there has been fitted a number of triple-expansion 
four-cylinder engines, as, for instance, in the New- 
haven and Dieppe steamer Seaford, just completed 
by Messrs. Denny. The results as to vibration of 
this last vessel will be interesting, for in many of 
the twin-screw Channel steamers the vibration 
difficulty does not conduce to restful sleep. Of 
course, with the triple-expansion four-crank engine 
the intermediate exhausts into a receiver common 
to two cylinders of the same diameter, that is to 
say, all three cylinders are alike, and all fairly well 
balanced as to weight. Herr Schlick, in his demon- 
strations before the Institution of Naval Archi- 
tects,* suggested that by equally balancing a four- 
crank engine the vibration was minimised to all but 
vanishing point. 

A word may be said as to the vessels where cargo 
carrying is the chief, if not the only, function. Of 
course, the tendency has always been for economy. 
There is, however, reason for doubt as to whether 
some of the vessels now built are not of too slow a 
speed, and have engines of rather low power. 
The relation between a rate of freight on a given 
trade and the best paying speed would form a sub- 
ject for profitable consideration, for the lowest 
speed is not necessarily under all conditions the 
most economical. It may do where coal and iron 
are carried, but for general cargo business, and 
regular sailings, a very low speed will not always be 
profitable. Again, it is just possible that some of 
the steamers of great dead-weight capacity are 
dangerously short of power. Some of the vessels 
of the day have with cargo on board a displacement 
of 8000 tons to 10,000 tons, and have yet only 
engines of 2000 indicated horse-power, and with 
no sails to speak of. If the engines do not keep 
their heads up to windward in a storm there is apt 
to be trouble. 

Before dismissing the subject of the ship con- 
struction section of the Antwerp Exhibition, mention 
may be made of the models of warships. It is not 
possible to judge of the portents in their case. 
For instance, while yet the naval designer con- 
gratulates himself in having a Harvey process of 
armour-plate construction to smash up projectiles, 
there comes from St. Petersburg the statement 
that projectiles manufactured by a secret process 
have smashed the Harvey plates. Whether this 
be true or not, there is no doubt that the chemist 
and the artillerist are working hard, the one 
to outwit the other. This being so, one can 
but admire the perfection of finish of the models 
of our first-class battleships Ramillies and Reso- 
lution, and commend the quality of being able 
to at least run away indicated by such cruisers 
as the Japanese cruiser Yoshino, and the Ar- 
gentine cruiser 25 de Mayo, exhibited by the 
Elswick firm, of the Spanish cruiser Reina 
Regente, the British cruisers Terp ichore and 
Scout, shown by Messrs. Thomson, Clydebank, 
and of H.M.S. Pique by Messrs. Palmer. Another 
interesting model which indicates the future, and 
which being for a very different purpose, may be 
mentioned as an antidote to our expressions of 
admiration for these vessels of war. This is the 
hydraulic steam lifeboat constructed by Messrs. 
R. and H. Green for the Royal Lifeboat Institu- 
tion, and which we hope to illustrate and describe 
at a later date. 





THE IRON AND STEEL INSTITUTE. 

THE summer meeting of the Iron and Steel In- 
stitute is being held during the present week in 
Brussels, under the presidency of Mr. E, Windsor 
Richards, the President of the Institute. The 
meeting commenced on Monday, the 20th inst., 
when the members were welcomed to the Belgian 
capital in the evening by a conversazione and re- 
ception given in the Hotel de Ville by the civic 
authorities. A large number of members were 
present, and the gathering was of a most brilliant 





nature. A large number of members have come 
over to attend the meeting, which, at the time 
of writing, promises to be of a successful character. 
On the following day, Tuesday, the 21st inst., the 
first sitting for the reading and discussion of papers 
was held in the Bourse des Métaux, when the 
members were received by M. A. Gillon, the chair- 
man, and M. A. Briart, the vice-chairman, and 
the other members of the Reception Committee. 
M. Gillon welcomed those present in appropriate 
terms, and the President of the Institute in reply 
alluded to the fact that it was 21 years since 
the Institute had visited Liége, and the members 
were glad to return to Belgium to note the progress 
which had been made during the time that had 
elapsed. In concluding his remarks, Mr. Windsor 
Richards said that Belgium stood in the front rank 
as a metallurgical and mining country, both in the 
excellence of product and economy of production. 
The usual formal business was then transacted, after 
which the President called on the Hon. Treasurer 
of the Institute to make an announcement. 


Lire MEMBERSHIPS. 


In response, Mr. David Dale gave notice that at 
the next spring meeting he would move that the 
following addition should be made to Rule 21: 
‘* Any member, whose subscription is not in arrear, 
may at any time compound for his subscription 
for the current and all future years by the payment 
of 311. 10s.” 


Tue Iron AND STEEL INDUSTRIES OF BELGIUM. 


The President next called upon M. A. Gillon, 
President of the Society of Engineers of Liége, to 
read his paper ‘‘ On the Iron and Steel Industries of 
Belgium.” This paper forms a very interesting and 
valuable contribution to the history of metallurgical 
industry of Belgium. It was read in abstract, and as 
it had not been printed, probably very few English 
members followed the details, excepting perhaps 
those who were in the immediate vicinity of the 
reader. There was no discussion on this paper, 
and a very cordial vote of thanks was passed to the 
author. 

The next paper was then taken. 
tribution on 


This was a con- 


THE CoatMiIninG INpustRY oF Betcium, 


by M. A. Briart, President of the Society of 
Engineers of Hainaut. The paper is not of a 
nature to lend itself to condensation, but it will 
form a most valuable source of reference to those 
interested in its subject-matter. The coalmining 
industry of Belgium is extremely interesting, from 
the natural difficulties that are placed in the way of 
the Belgian mining engineer, and of these M. Briart’s 
paper will give a very good idea. A few remarks 
having been made by Sir Lowthian Bell and Pro- 
fessor Bauerman, the President proposed a vote 
of thanks to the author, which was carried with 
acclamation. 


Caustic LIME IN THE Biast FurRNACE. 


Sir Lowthian Bell next read his paper, ‘‘ On the 
Use of Caustic Lime in the Blast Furnace.” This 
was described as ‘‘a sequel to a paper read Sep- 
tember 26, 1893.’ It will be remembered that the 
author contributed a memoir on this subject at the 
Darlington meeting of last year, when he stated 
that in furnaces from 48 ft. to 50 ft. in height con- 
siderable advantage might be derived from a pre- 
liminary calcination of the limestone, but when the 
system was applied to the modern furnace of about 
80 ft., the saving in fuel was not found to be worth 
the cost incurred in the limekiln. Reasons for this 
fact based on chemical reasons were given. The 
present inquiry was intended to be a comparison of 
furnaces working with limestone or with caustic 
lime. Figures were quoted in the paper which, 
the author said, ‘‘ practically go to prove that not 
until the Cleveland furnaces were raised 80 ft , and 
the blast heated above 700 deg. Cent. (1292 deg. 
Fahr.), was the balance (of heat brought in by blast 
and that carried off in gases) converted into an actual 
gain of any importance.” This was when using lime- 
stone according to the proportions given in a Table 
shown. After quoting a number of experiments, and 
giving the conclusions drawn from them in detail, 
the author refers more particularly to two furnaces, 
in analysing the working of which he says “‘ that the 
use of raw limestone entails an absorption of about 
4200 calories for the expulsion of carbonic acid, and 
a further 4300 calories are spent in decomposing 


of heat in the furnace is necessarily much reduced 
when the flux and the greater part of the carbonic 
acid is driven off by a preliminary exposure in the 
limekiln. . . . The conditions under which heat is 
applied in the blast furnace exceed in economy 
most other methods of raising the temperature of 
bodies exposed to its influence. On the other 
hand, the action of the limekiln is defective. . . . 
As a matter of commercial difference, there is not 
much to choose between the coke in the furnace 
and coal in the kiln. The small coal used in the 
kiln is only half the price of coke, but of the 
former double the weight is used of the latter.” In 
conclusion, the author said: ‘‘ In actual figures, to 
obtain 10,988 tons of the calcined flux 2922 tons of 
small coal, costing 838/. 15s. 9d., was consumed, 
equal to ls. 6.32d. per ton of caustic lime. The 
quantity used per ton of iron being 8.33 cwt., gives 
the cost for calcining fuel equal 7.59d. The labour 
is very little, but the wear and tear of the kiln will 
cost something.” 

The discussion on this paper was opened bya 
few words from the President, who said he had 
made experiments at Cleveland, and believed the 
results obtained confirmed those given by the 
author. 

Mr. David Evans gave his former experience in 
this field. He said that 30 years ago they worked 
with a furnace 45 ft. high, and found the benefit in 
using lime in those low furnaces. He then went to 
the west coast, where he had no means of using 
lime, but when he went to the east coast he had 
carried out tests on a practical scale, using lime in 
a furnace 95 ft. high for six months, and at the end 
of that time found there was no pecuniary benefit. 
He had tried the same thing with furnaces 80 ft. 
to 85 ft., and had found no advantage from a com- 
mercial point of view, for though there was a saving 
of coke in the furnace, that had to be set off against 
the fuel in calcining lime in the kiln, so that the 
total cost came out about the same with both 
methods. 

Mr. Julian Kennedy, who rose in response to an 
invitation from the President to give some Ameri- 
can experience, said that it was some years since 
he was actually engaged in the management of 
blast. furnaces, although he had since watched the 
progress made. He feared, however, he could 
not help the discussion very materially, as he was 
not aware that any systematic experiments had 
been made in his district such as those quoted 
by the author. He had been asked for informa- 
tion on two other points outside the paper, and he 
would say that experience had been gained in the 
use of the straight-wall furnace, and the general 
conclusion appeared to be that it was not a de- 
sirable arrangement. Water-plates which had been 
fitted to hold the bosh to its original shape had been 
found to work well, the only offset to their use 
being that they gave occasion for the use of addi- 
tional water. He found there was a tendency in 
America towards smaller throats. 

Mr. Charles Wood said that the author had con- 
cluded there was no profit to be made by calcining 
limestone, and that might be in the case of the 
method followed. It was 25 years since he had 
started the use of caustic lime, and he could not 
say more in support of it than that he had been 
following that course ever since. One advantage 
that might be mentioned was that the furnace gases 
were delivered hotter, and were therefore more 
effective for generating steam. He followed the 
plan of calcining the limestone and ironstone 
together in the same proportions as if they were 
put on to the furnace in a raw state. He would 
admit that the limestone was not fully calcined in 
that case, but still he thought that results attained 
were a little better than those the author gave. 
A good deal of the success of the work de- 
pended on the way the limestone was broken and 
charged into the kiln, and a very different result 
would be obtained in calcination whether the 
breaking and charging were properly carried out 
or not. It was necessary, in order to get the best 
results, to mix the limestone well with the iron- 
stone, and then a very small extra quantity of coal, 
if any, would be used, the ironstone assisting the 
action. The limestone keeps the kilns more open. 
Moreover, there was to be considered, as a com- 
mercial question, the doing away with the labour 
of the breaker and filler required when using the 
raw limestone in the furnace, for he received the 
limestone from the quarries broken up into con- 
venient sizes for calcining. 








* See ENGINEERING, vol. lvii., pages 401, 406, 
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advantage if the author would add to his papers 
further details as to the effect of using lime upon 
the hanging of the charge in the furnace, which 
was a very great evil. The temperature due to 
using lime might affect this result, which caused 
trouble to English, German, and Belgian makers 
alike. He had thought that the author would have 
said something of the effect of using calcined lime 
in regard to this matter. There might be no 
economy in direct quantity of fuel burnt in this use 
of caustic lime, but he would ask, had the quantity 
and regularity of the iron been increased by its use ? 

The President announced that Mr. Charles Coch- 
rane had sent a very long letter as a contribution 
to the discussion, but as it turned on a few correc- 
tions of figures, it would hardly be necessary to 
read it at the meeting, though it would be pub- 
lished in the Transactions. The speaker added 
that one remedy for hanging might be less greedi- 
ness to save coke. 

Sir Lowthian Bell, in replying to the discussion, 
said that though Mr. Wood had tried the use of 
lime 25 years ago, it was nearly 65 years since he, 
Sir Lowthian, had first commenced its use, and he 
came to the same conclusion then as was now ex- 
pressed in the paper. The point Mr. Wood made 
with regard to calcining lime and ironstone together 
was an important one, and he had given instruc- 
tions that the experiments quoted should be made 
over again, excepting that the two materials should 
be roasted or burnt together. The course, Mr. 
Wood would be glad to hear, was one justified on 
scientific as well as practical grounds. In answer 
to M. Grenier’s question as to hanging of the 
charge, he was of opinion that calcining the lime- 
stone might prevent that to some extent. He 
would have spoken more positively a short time ago, 
but the last few weeks’ working had shaken his 
faith a little. If he preserved his strength, he 
hoped to bring before the Institute the result of 
his further experiments, when burning ore and 
limestone together. 

A very cordial vote of thanks was then passed to 
the author for his paper. 


ALUMINIUM IN FErrRo-Carspon ALLOYS. 


A paper by Mr. T. W. Hogg, of Newburn, ‘‘ On 
the Influence of Aluminium upon the Carbon in 
Ferro-Carbon Alloys,” was next read. This is a 
valuable contribution on a subject which may lead 
to important results, and we shall publish it in full 
at a future date. The author gave details of a 
number of experiments, from which it appeared 
that in the purer classes of pig iron all tendency 
for carbon to be retained in the combined state is 
prevented in the most decided manner by the 
addition of 1 per cent. of aluminium, and that 
every increase upon this quantity tends to reverse 
this effect, until with a large proportion of alumi- 
nium the carbon in white pig-iron is retained in 
its original condition, and the graphitic carbon 
present in grey pig is entirely changed into the 
combined state. The author suggested that the 
exact points for, the complete change in each 
case varied with the different kinds of iron and the 
degree of saturation with carbon. The interesting 
fact was described that the more rapidly cooled 
ferro-carbon alloys containing aluminium contain a 
larger proportion of graphite. 

The discussion on this paper was opened by Mr. 
Snelus, who said that the Institute should be much 
obliged to the author for the very careful trials he 
had made, and the results of which he had put at 
the disposal of members. The fact that 1 per cent. 
of aluminium added to iron should increase a 
certain effect, and after that further addition 
should neutralise the effect, was very curious, and 
a thing to be carefully noted. It was believed the 
aluminium added to steel would not form an alloy, 
but acted by reducing the oxygen, and so all became 
burnt out. He thought that it would be a very 
great advantage to workers ir iron and steel if the 
writer were to carry his experiments further, but 
it was unreasonable to expect a private individual 
to do this unaided. He thought it would be right 
if the Institute were to follow up research such as 
this, and devote some of its large surplus funds 
to solving problems of importance. He would like 
to see some of the money saved spent in this way, 
and not all hoarded for posterity. 

Mr. Perry F. Nursey said he hoped the Council 
would act on the suggestion of the last speaker, 
and instanced the success of the research com- 
mittees of the Institution of Mechanical Engineers 
as a1 example. 


Professor Howe referred to a statement made by 
Keep, and quoted by the author, that under cer- 
tain conditions manganese retards the chill and 
increases the formation of graphite, although these 
results were at variance with general experience. 
The speaker said his view coincided with those of 
Keep, and the knowledge of the fact had been used 
with commercial advantage. The author stated 
that ‘‘in all cases the rapidly cooled alloys show 
a remarkable excess of graphitic carbon over that 
contained by the slowly cooled alloys ; this is most 
decided in the case of the alloy with grey pig-iron 
containing 4 per cent. aluminium. As there are 
so many examples of this, it would be interesting to 
have a satisfactory explanation, as the phenomenon 
is quite unique.” The speaker thought, however, 
there were other cases. The steelmaker generally 
thought that the more rapidly the steel cooled, the 
less segregation took place. It seemed probable 
such was the fact, but the speaker did not see there 
was any conclusive evidence of the fact. They 
found evidence, but not proof, that rapid cooling 
opposes segregation. 

Professor Thos. Turner referred to the statement 
of the author that ‘‘ it was generally acknowledged 
that the elements, silicon and manganese, have an 
important influence upon the condition of the 
carbon. Asa general rule, these two elements act 
in opposition to each other, the manganese raising 
the limit of saturation, and retaining the carbon in 
the combined state ; the silicon reducing the limit 
of saturation, and inducing the separation of 
graphite. So far as the limit of saturation is con- 
cerned, the influence of silicon and manganese is 
quite certain, but with regard to the effect upon the 
condition of the carbon there is still room for 
inquiry. Professor Turner quoted experiments 
he had made showing that with silicon above 7 per 
cent. the combined carbon was increased, and 
these experiments, he considered, bore on the sub- 
ject. They had been disputed by Mr. Holgate, who 
had made a most complete set of analyses on the 
subject, and until the correctness of his or Mr. 
Holgate’s views had been substantiated, the ques- 
tion must be considered in abeyance. The speaker 
also referred to the part of the paper which had 
been quoted by Professor Howe, that the addition 
of a certain percentage of manganese renders the 
iron white, while a small quantity rendered it grey ; 
he, the speaker, thought that sulphur was largely 
accountable for the action. 

Mr. Hogg, in replying to the discussion, said he 
did not think that Professor Turner could venture 
to draw any conclusion from the results of his ex- 
periments with regard to the effect of aluminium as 
affected by silicon, as in this case there was an 
ascending series of manganese, and it was difficult 
to say whether the results obtained were due to 
manganese or silicon. 


Ear.y History oF CrucIBLE STEEL. 


A very interesting paper on this subject was 
contributed by Mr. R. A. Hadfield. The paper 
dealt largely with the labours of Huntsman in the 
early days of steelmaking. The paper is one of 
considerable value, and will prove an ornament to 
the volume of Proceedings. It was not, however, 
of a nature to lead to discussion, and was therefore 
taken as read. 

Votes of thanks were passed to Mr. Hogg and 
Mr. Hadfield, after which the meeting was ad- 
journed until the next day, Wednesday. 


Tue ANTWERP EXHIBITION. 


In the afternoon members were taken by special 
train to Antwerp, where they visited the Exhibi- 
tion. It had been proposed that the presidents of 
the various sections of the Exhibition should con- 
duct the party over the ground, but this arrange- 
ment was wisely abandoned in favour of allowing 
members to find their own way about and see what 
they wished. We do not propose to deal with so 
vast a subject as the Antwerp Exhibition in a 
report of a meeting, and may, therefore, leave the 
description to other pages of ENGINEERING. For- 
tunately the weather was fine for most of the time, 
and members generally seem to have enjoyed the 
trip. j 

At Wednesday’s sitting four papers were read as 
follows: 1. ‘* Notes on Electric Power, with 
special reference to Works Driven by Electricity in 
Belgium,” by Mr. D. 8S. Bigge. 2. ‘‘ The Manu- 
facture of Steel in the Open Hearth,” by M. J. A. 
Lencauchez, of Paris. 3. ‘‘ On Colour Gauges for 
; Carbon Testing,” by Mr. W. G. M‘Millan, Bir- 








mingham. 4. ‘‘On the Iron Ores of the Mediter- 
ranean Seaboard,” by Mr. A. P. Wilson. <A paper 
by the late Mr. R. De Soldenhoff, ‘‘On the Manu- 
facture of Coke,’ was taken as read. With these 
papers and the subsequent proceedings we shall 
deal in our next issue. 





THE MONTREAL MEETING OF THE 
AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS. 

(From our New York CoRRESPONDENT.) 
(Continued from page 222.) 
A New Mecuanicat Fiuip. 

‘* A New Mechanical Fluid” was the somewhat 
surprising title of Mr. C. W. Hunt’s paper, and 
the fluid itself was even more surprising. Its 
character will appear in the paper, from which it 
will be necessary to make copious extracts. 


‘*A hydraulic piston for adjusting journal boxes to take 
up the wear from use should have the desirable features 
of delicacy of adjustment and ample rigidity for any strain 
which it would be called upon tosustain. The cost of the 
accurate construction needed and the probable leakage of 
the fluid would usually prevent serious consideration of 
this method. 

“In canvassing the various methods of adjustment 
which could be used in the bearings of the connecting- 
rods of our steam engines, the advantages and faults of 
this method were carefully investigated. The inevitable 
leakage of the liquid presented an almost insurmountable 
barrier to its use. The thorough examination of its avail- 
ability for this purpose, however, brought to mind the 
method of packing the plungers of mine pumps used by 
Eckley B. Coxe, which has since been presented to this 
society in a discussion of topical questions at the New 
York meeting, December, 1893. This method was to fill 
the spaces for the packing material around the plunger 
with untried tallow, cut in pieces about 1 in. across, and 
kept under sufficient pressure to make it flow into the 
packing spaces. The tallow packing also lubricated the 
ms and as it was gradually worn away, the mem- 

ranes in the tallow were too large to pass between the 
plunger and its casing, and remained, forming under the 
pressure a mass of semi-fluid packing. If we consider 
this material as a fluid we can conceive of it as a liquid, 
with masses of animal membranes for atoms, instead of 
the usual conception of atoms of infinitesimal size. 

‘** After making this wide departure from our ordinary 
conceptions in molecular physics, we can take a further 
step by imagining a liquid which was composed of atoms 
as large as bicycle bearing balls. The anticipated trouble 
from the leakage of the fluid would then disappear as a 
——: in the ordinary mechanical fitting in steam engine 
work.” 


The author then proceeded to show, mathemati- 
cally and by diagram, the action of such balls under 
various conditions. 


‘*Under compression, each ball of a mass of various 
sizes would have the resultant of all the pressures on it at 
its centre, and, consequently, would be in a position of 
equilibrium ; but should the inclosing envelope change in 
form or capacity, a change in the direction of the pres- 
sures would take place, first in the balls nearest to the 
movement, then in the adjoining ones, the balls severally 
moving in the direction of least resistance, until the re- 
= of the pressures again came in the centre of each 
ball. 

‘*If the mass of balls were all of one size, they would 
interlock. 

** Tf these balls of.equal size had different coefficients of 
expansion by heat, it could be imagined that at some 
higher temperature these balls would become of different 
sizes, when they would cease to interlock, the mass be- 
coming a fluid above that temperature, a property 
analogous to the melting point of a solid. 

‘If the balls had different coefficients of compressi- 
bility, a great pressure on the mass might change the 
relative diameter of the balls enough to change the solid 
mass to a fluid. 

‘* Figs. 3, 4, and 5, are views of a solid end connecting- 
rod, having an annular brass bushing with an opening, 
in order that adjustment for wear can be made. One 
side of the bushing is held in place and adjusted by 
the pressure of a mass of hardened steel balls, varying 
in diameter from 3 in. to} in. Between the bushing 
and the balls is a thin plate of hardened steel to prevent 
the balls from indenting the softer metal. The adjust- 
ment for wear is made by forcing the mass of balls for- 
ward with a hardened steel adjusting screw, Fig. 5. 

‘* When the wear has become so great that the range of 
the adjusting screw has been exhausted, a few more balls 
are inserted under the point of the screw, and an adjust- 
ment of the bearing made as before. On the crank end 
of the rod the adjusting screw is on top, but on the cross- 
head end it is on the front side, clear of the cross-head, 
where the adjustment is as conveniently made as it is on 
the crank end. 

“We have been running last year 40 bearings of this 
type in various places, in the east and in the west, work- 
ing with steam boiler pressures of from 80 Ib. to 160 lb., 
giving pressures per square inch of projected area of the 
pins ranging from 600 lb. to 1000 lb. ‘I'he pressure on the 
balls per square inch is about 50 per cent, greater. If we 
assume that the balls are about 4 in. in diameter, and that 
60 balls are in contact with the bushing on each square 
inch, the pressure sustained by each ball would be from 
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15 Ib. to 25 Ib. Assuming that the elastic limit of the 
steel in the connecting-rod shown is 30,500 lb. per square 
inch, and that the hardened steel balls have a pressure of 
25 Ib. on each one, we would expect that each ball would 
imbed itself in the steel envelope until the area sustaining 
the pressure was strained to the elastic limit. This area 
would be ;s+5 square inch for each ball, which is 
almost exactly equal to the area of a circle 745 in. in 
diameter. At first the bearings require frequent adjust- 
ment, but the balls soon get in a fixed position, and then 
they need adjustment for the wear of the bushing only. 
The adjustment of these bearings is apparently as delicate 
and positive as though a liquid was used. In cases where 
the adjusting screw was purposely made to turn freely, 
the adjustment could easily be made by the thumb and 
fingers, and if care was not used too great a pressure on 
the pin would result. ; 
‘The connecting-rod for a 10-in. diameter cylinder 





Another member said experiments had been made 
with the flow of hardened steel balls through an 
orifice, which had seemed to follow the law of 
liquids, except that the head did not affect the rate 
of flow. 

The members were then invited to Professor 
Bovey’s laboratory to see some timber tests. An 
old spruce beam 8} in. by 134 in. cross-section, 
resting on supports 15 ft. apart, furnished the first 
case for the 100-ton Wicksteed machine. It broke 
at the centre with 2.77 in. deflection, and under a 
load of 21,700 lb. This machine will break beams 
25 ft. long and 10 in. by 24 in. section. The load 


is weighed by a large beam resting on knife- 
edges, 











steam engine shown (Fig. 5) isa steel casting made by I. G. 
Johnson and Co., fitted with an adjusting screw having 
14 threads to an inch, and a pressure area of balls on the 
bushing 18 times the area of the screw. If the screw is 
turned with a force of 25 lb, on an 8-in. wrench, the fric- 
tion of the screw absorbing 25 per cent. of the force, the 
pressure on the bushing would be over 50 tons. While 
this pressure might be used in other applications of this 
novel fluid that come been proposed, it was clearly out of 
place in connecting-rod bearings, and we now make the 
head of the adjusting screw of such a form that an 
ordinary wrench cannot be used, and the adjustment 
made only by a spanner which will, by its peculiarity, 
remind the engineer that care is necessary in the adjust- 
mont. 


It was stated that lead shot had been used for 
20 years in stuffing-boxes, and latterly for those 
connected with air pumps, 
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The next test was on a round pillar of red pine 
3.85 in. in diameter and 4 ft. long. A compressive 
strain in the Emery machine caused it to give way 
at 56,800 lb. 

From here the visitors passed to the hydraulic 
laboratory, and saw what appeared to be clear glass 
with no perceptible motion, but which was in reality 
a jet of water 4 in. in diameter, with a head of 
16 ft., and passing through a peculiar -shaped 
orifice. Both these laboratories and their very 
complete equipment have already been described 
in ENGINEERING. 


Ear.y ENGINES, 
‘“‘The First Stationary Steam Engines in 
America ” was the title of a historical paper by our 
accomplished secretary, Professor F. R. Hutton. 





The date seems to run back to about the middle 
of the eighteenth century, when there were but 
three stationary engines in America, one of which 
was for a mine at Belleville, N.J., and was imported 
from England in 1753. The cylinder was not bored, 
but cast surprisingly round. Oliver Evans, of 
Pennsylvania, built an engine in 1801, with a 
cylinder 6 in. in diameter and 18 in. stroke, and 
called it the ‘* Columbian Engine.” Another Evans 
engine, built at a later date, had an 84-in. cylin- 
der and 18 in. stroke, and was run till 1893, the 
only repairs being a re-boring of the cylinder to 
10 in., and a patch put on the upright of the 
parallel motion. 

Fig. 6 illustrates a 90 horse-power beam engine 
built in 1815 by James Watt, Lancashire, England ; 
the following are some particulars: Cylinder, 
31 in. in diameter ; stroke of piston, 72 in. ; 18 re- 
volutions per minute with 8 lb. steam pressure, 
common jet condenser, and 24-in. air pump ; feed 
pump worked from beam to supply boilers. The 
crankshaft and connecting-rod are made of cast 
iron. This engine was brought to Savannah and 
erected at the rice mills of Messrs. McAlpin and 
McInnis. It has been working regularly since, and 
was put in good repair by John Rourke and Son, 
Novelty Iron Works, Savannah, Ga., August, 1891. 

This paper, from which these brief extracts were 
made, was extremely interesting, and represented 
much careful research. a 

Two other members added to the record, #s 
follows: The first was by Mr. Henry Binsse, g 
Newark, N.J.; he described an engine owned b$ 
the Hornblower family : 


‘* The engine was ordered in 1748 or 1749, and Benjamin 
Franklin refers to it in a letter of February, 1750, saying 
that the cost of the engine was 1000/. sterling. his 
was evidently the price of the machinery in England, for 
later on, a gentleman who visited the engine at work 
records that it had cost, set up, about 3000/. sterling. It 
is to be hoped that this note will not cast a feeling of 
gloom over the engine-builders present at the meeting, 
It is quite clear that they were all born about 150 years 
too late, and that the earliest were also the golden years 
of the steam engine. A little over four years later the 
engine was shipped from London, —- after a three 
months’ voyage, in September of 1753. might be sus- 
pected from this delay that the intention was to make 
Colonel Schuyler believe that he was about to receive 
very full value for his money ; but, although there may 
be something in this, it is more likely that it was found 
bag 4 difficult to secure permission to ship the machine, 
as England, with all a mother’s tender solicitude, ex- 
pressly forbade any of her colonies from playing with 
machinery of any kind whatever. No machinery was 
allowed to be exported. The exception in this case was 
probably due to Colonel Schuyler’s high position. A 
year and a half were spent in erecting the machine, 
pump, power-house, and whatever was required to start 
the engine.» The duty of the engine was about eight 
hogsheads of water per minute. Josiah Hornblower, the 
first steam or mechanical engineer in America, became a 
very prominent man, going to the New Jersey Legisla- 
ture, afterward to Congress, and filling many highly 
respected positions. There was another steam engine 
erected in New York City in 1774 for a water works, by 
— Collis, which you can add to your engine 
ist.’ 

The second was by Mr. O. C. Woolson, also of 
Newark, and he quotes from an article in the New 
York Times; 

‘“* The first water works in the United States appear to 
have been planned and constructed by J. C. Christensen, 
at Bethlehem, Pa., more than a century ago, namely, in 
1762. The machinery consisted of three single-acting 
force pumps, 4-in. calibre and 18-in. stroke, worked by a 
triple crank, and geared to the shaft of an undershot 
waterwheel, 18 ft. in diameter, and 2 ft. clear in the 
buckets. The total head of water was 2 ft. On the 
waterwheel shaftp was a wallower of 33 rounds, gearing 
into a spurwheel of 52 cogs, attached to the crank. The 
three piston-rods were attached each toa frame or cross- 
head working in grooves, to give them a parallel motion 
with the pump. The cross-head was of wood, as well as 
the parts containing the grooves as guides. The water 
was raised by this machinery to the height of 70 ft., and 
subsequently to 114 ft. The first rising main was made 
of re wood, as far as it was subject to great pressure, 
and the rest was of pitch pine. In 1786 leaden pipes 
were substituted ; in 1813 they were changed for iron, 
These works were in operation as late as 1832.” 


(To be continued.) 





Steet Raits In THE UniteD Srates.—Steel rails were 
made in the United States in the first half of this year to 
the extent of 399,404 tons, as compared with 704,240 tons 
in the corresponding period of 1893. The great decrease 
observable in the production is explained, of course, by 
the severe commercial crisis, to say nothing of the acute 
labour troubles, through which the American Union has 
been paesing this year. The total of 399,504 tons, repre- 
senting the poet in the first half of this year, was 
made up as follows: Pennsylvania, 284,061 tors; Illinois, 
95,959 tons ; and other States, 19,388 tons, 





272 


ENGINEERING. 


[Aue. 24, 1894. 








NOTES. 
Sourn Arrican GoLpMINING. 

We may ask ourselves in all seriousness what 
is to be the end of South African goldmining, and 
what effect it is likely to produce upon the cur- 
rencies of the world. Year by year and month 
by month the production of the wonderful Wit- 
watersrandt district is increasing, and increasing, 
too, by leaps and bounds. In 1889, the production 
was 381,758 oz. ; in 1890, 494,869 oz., in 1891, 
729,225 oz. ; in 1892, 1,210,865 oz. ; and in 1893, 
1,478,473 oz. This year the production has been 
as follows month by month: January, 149,814 oz. ; 
February, 151,870 oz. ; March, 165,372 oz. ; April, 
168,745 oz. ; May, 169,773 oz. ; June, 168,162 oz. ; 
and July, 167,153 0z. ; makinga total for the seven 
months of 1,141,681 oz. At the present rate of 
production, the last five months of the year will 
add about 840,000 oz. to this total, so that the out- 
put for the whole of 1894 would not be far short of 
2,000,000 oz. It will be observed that in 1892 the 
production made a tremendous advance upon that 
of 1891, and the experience of 1892 bids fair to be 
repeated in 1894. The only circumstance which 
exerts anything like a sobering influence, when we 
are reviewing theseamazing statistics, is the fact that 
since February the production has not increased 
to any material extent month by month, having 
fluctuated between 165,000 oz. and 170,000 oz. 
monthly. Still the broad fact is undoubtedly esta- 
blished that as more and more labour is brought 
to bear upon the Witwatersrandt district, and as 
more and more capital is invested in it, the yield of 
Witwatersrandt gold is continually increasing. We 
learn, indeed, that the auriferous resources of the 
Transvaal are practically inexhaustible. 


Tue SwepisH North Trunk State Ratiway. 
The opening of the Swedish State North Trunk 
Railway as far as Boden signifies, at least as far 
as can be seen at present, the completion of the 
extensive system of Swedish State railways ; for 
even if some day a State railway should be carried 
from Boden to Hoparandu, this line will hardly be 
looked upon as more than a branch. The build- 
ing of State railways in Sweden has extended 
over a considerable period, the first State railway 
being opened 38 years ago, and has entailed a heavy 
outlay. The following Table shows the increase 
in mileage : 
Miles. 
1856 20 
1870 
1880 
1892... ve on se ses 1755 
1894 (including the Gellivara line) 2030 
The value of the Swedish State railways, according 
to the latest statistics (of 1892), amounts to 
280,826,011 kr., or about 15,600,000. The build- 
ing of the State North Trunk Railway was decided 
upon in 1862-63; in 1866 the section Stockholm- 
Upsala was opened; in 1875 it was carried to 
Storvik, and in 1881 to Ange. In 1886 the Briicke- 
Solleftea section was completed, and the State 
railway had reached the Angerman River. Opinions 
were divided as to the advisability of carrying the 
railway further, as it passes through immense 
tracts of literally uninhabited country; but, 
finally, the opposition was overcome, and it 
was decided to carry it further north by in- 
stalments. The line chosen for the railway was 
from military considerations somewhat more in- 
land than would probably otherwise have been the 
case, and it has been necessary to connect it with 
some of the more important towns on the coast by 
branch lines. The aggregate sum granted by the 
Swedish Parliament since 1887 for the State North 
Trunk Railway amounts to about 1,000,0001., 
besides borrowed capital of about 450,000/., in ad- 
dition to which there is rolling stock, &c. The 
section of the railway (Viinniis-Boden) has a mileage 
of about 173 miles. The distance from Stockholm 
to Boden is about 520 miles, und from Stockholm 
to Gellivara 625 miles. There are no fast trains, 
and the journey from Stockholm to Lulea takes no 
less than three days. In order to encourage and 
facilitate travelling to North Sweden, the fare to 
stations not less than 187 miles north of Stock- 
holm has been materially reduced. 


Tue TRANSATLANTIC RECORD. 
Maintaining an average speed of 21} knots 
throughout her voyage from Queenstown to New 
York last week, the Cunard liner Campania has 
covered the distance across the Atlantic in 5 days 
9 hours 29 minutes, which is 3} hours faster than 
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the best time previously made, and that notwith- 
standing that on the fourth day out she had to slow 
down for fog. This run was over the summer 
route, the distance steamed having been 2783 
nautical miles. In some of the recent passages over 
the southern route, which is further south than the 
summer route, to clear the ice broken up by the 
warmer weather in the northern regions, the mean 
speed was greater, having been in one voyage 21.82 
knots. Had the Campania traversed the short 
route then, she would have covered the distance in 
5 days 8 hours 6 minutes. It is, therefore, pos- 
sible for her to still further reduce the actual time 
between Roches Point and Sandy Hook. But that 
she and her consort the Lucania have made an ap- 
preciable difference in the record time will be seen 
by reference to the figures tabulated, giving the 
best time of the Cunard liners Umbria and Etruria 
before they were beaten by the Inman and White 
Star liners, and, again, the best time made when 
the Campania and Lucania entered the lists, at 
which time the Inman boats held the blue ribbon. 


Westward Record Runs. 
days hours min. knots. 
Etruria (1888)... i 6 44 = 19.3 
Paris (1892)... Ke oe § 4 = 207 
Campania (1894) ... sie 5 9 29 = 21.5 
The best day’s run on the Etruria’s passage was 
501 miles; on the Paris’s run, 530 miles ; and on 
the Campania’s record, 545 miles. Of course, 
going to the east the duration of the day from noon 
to noon is considerably less than 24 hours, pro- 
bably 23 hours 13 minutes in the case of the Cam- 
pania. The daily runs in last week’s voyage were, 
to noon on Monday, 516 miles, and on the succeed- 
ing days—528, 543, 525, 545, then 126 for the re- 
maining 5? hours on Friday. The two Cunard 
vessels have been steaming very well this year, and 
their mean for the season promises to be greater 
than that of last year, which was given, with 
full details of all the voyages, in our previous 
volume. The Lucania, for instance, has steamed, 
in five outward voyages over the southerly course, 
14,512 miles, at a mean speed of 21.7 knots. 
The speeds were: March voyage, 21.73 knots; 
April, 21.66 knots; May, 21.75 knots; June, 
21.90 knots (equal to 5 days 8 hours on the southern 
route, on which the vessel goes next week) ; and 
July, 21.58 knots. The Campania delivered her 
letters in New York on Friday evening. 


ComPETiITION FoR Designs or A Museum oF 
ANTIQUITIES IN Eoypt. 

The Egyptian Government invite designs, to be 
sent to the office of Public Works at Cairo before 
March next, for a museum of antiquities at Cairo, 
for which the sum of 120,000/. is allotted. The 
competitive designs are to be exhibited and pre- 
miums awarded, the best design getting £E.600 
=615l. sterling, while the other premiums will 
amount to 400/. The successful architect may be 
asked to superintend construction; but the 
usual freedom of action in this respect is re- 
served. The designs sent should have an ex- 
planatory and illustrated report, a general plan, 
shoth scale, detailed plan sections and elevations 
of ;}oth scale, and sections of mouldings ;)th 
scale. The form of site is shown on the accom- 
panying plan, for which we are indebted to the 
Journal of the Royal Institute of British Archi- 
tects of yesterday’s date, in which are given the 
full details of the competition. The main front 
is to face the avenue, which is 20 metres 
(65) ft.) wide, and is to be set back 32 ft. 
9 in. (LO metres) from the line of avenue, having 
iron railing and small lodges for native porters at 
the entrance gate. ‘‘ The chief object to be aimed 
at is to have the largest possible surface adapted 
for the exhibition of the collections, without, 
however, losing sight of the imposing character 
which befits a building destined to hold the antique 
treasures of the Old Egypt.” On the ground 
floor, which should be several feet from ground 
level, owing to subterranean infiltrations during the 
rising of the Nile, there are to be some galleries, 
probably 40 ft. wide by 33 ft. high, for the exhibi- 
tion of ponderous objects and monuments, with 
two-fifths of the space devoted to galleries 19 ft. 
wide by 23 ft. high, for other antiquities. In addi- 
tion, stores are to be provided, and a gallery for 
the public sale of antiquities not required. On the 
second floor there are to be smaller galleries and 
stores, with a numismatic gallery and laboratories, 
while libraries and offices are also to be provided. 
The spaces to be allotted the respective departments 





are specified, the total being 12,550 square metres = 
135,000 squarefeet. Itis pointed out that the greater 
number of Egyptian antiquities, including many 
stone monuments, owe their perfect state of preser- 
vation solely to the absolute dryness of the places 
in which they were discovered, and the designer 
must, therefore, guard against humidity, while the 
fine dust in the atmosphere requires care in ventila- 





yord 


anweany 





BDBRIBCG 














Lehelle de 3000 








\ 


tion, as windows cannot be opened except for 
cleaning. The site will support a weight of 28.4 lb. 
per square inch; and the ground floor is to support 
1229 lb. per square foot, and the first storey 143 lb., 
the normal height of storey being 6 metres (20 ft.). 
The building is to be fireproof, steel and iron being 
used, while the ground floor may be cement and 
the upper floor of mosaics, the office floor only 
being of wood. 








Tue TorPEeDo-Boat Destroyer ‘‘ Decoy.”—On Tues- 
day last the new torpedo-boat destroyer Decoy, built 
and engined by Messrs. John I. Thornycroft and Co., of 
Chiswick, underwent her official steam trials off the 
Maplins. Six consecutive runs over the measured mile, 
with and against the tide, gave a mean speed of 27.641 
knots. During the three consecutive hours of full speed 
steaming the mean speed attained was 27.77 knots, and 
the indicated horse- power developed by the engines 3900, 
giving three-quarters of a knot in speed and 400 horse- 
power over the contract amount. The Decoy is sister 
ship to the Daring. 


Tue Wuite Srar Liner “ Britannic.”—On her 207th 
round voyage, the Britannic accomplished a most credit- 
able performance, in making the voyage home to Queens- 
town in7 days 9 hours 48 minutes. She has excelled this 
on three or four occasions a the 20 years of her 
running, but having regard to the length of time she has 

mn at work, it is certainly remarkable enough to call for 
special notice. InSeptember, 1890, the Britannic crossed 
from New York to Queenstown in 7 days 6 hours 
55 minutes, and the striking uniformity of her daily runs 
in both instances is shown by the fellowing comparison 
of her logs : 


1890. Miles. 1894, 
August 28 ... 292 August 
99 29... 372 re 
5 30... 377 ° 
re 31 370 vs 
September 1 376 i 
cs 2 0° OY ie 
” 3 387 ” 
a = 


Miles, 
ee 


364 
375 
367 


ry 


| AND Ore who 


Nautical miles 2812 2807 
Passage, 7 d. 6 h. 55 m. Passage, 7 d. 9h. 48 m. 


* To Queenstown. 


The same company’s steamer Teutonic, which sailed 
from Queenstown on the 9th inst., performed the passage 
in 5 days 20 hours, The Majestic also has made an ex- 
cellent run homewards, having crossed in 5 days 23 hours 
56 minutes, 














Aue. 24, 1894. ] 


ENGINEERING. 





273 








THE BOILER QUESTION IN THE NAVY. 
To THE EDITOR OF ENGINEERING. 

Srr,—In discussions on questions of naval design, the 
statement that a ship of war is a compromise has become 
a@ commonplace; for opinions differ so widely as to the 
relative values of armament and protection, speed and 
endurance, that it is practically impossible to build a 
ship that would comply with the requirements of the 
advocates of all these special features. But, s ing on 
the matter at the Mansion House in 1887, Dr. W. H. 
White, the Director of Naval Construction, said that what- 
ever differences of opinion there might be on other points, 
all parties were agreed as to the value of high speed in all 
classes of ships. It was not surprising, then, to find that 
in the ships laid down under the Naval Defence Act, in 
1889, speed was a prominent feature in all the types re- 
presented, and as the ships were finished and went on 
trial, the anticipations formed were fully realised in all 
classes but one, and that the smallest in size. Something 
more is wanted, however. A ship on her measured mile 
trials is under conditions that never can be secured on 
ordinary service ; then it is a matter chiefly of engine 
power, but the ability to follow up an enemy for a con- 
siderable time, and then engage him with the knowledge 
and confidence that the ship’s reputed speed is at com- 
mand, is a question of boilers. It is in view of the in- 
terest aroused by the action of the Admiralty in making 
an entirely new departure in this factor in two very 
important ships, and the discussion that has been prc- 
voked, that I desire to deal with the question of the 
boiler installations of our warships in some detail. 

Speaking of the desire expressed by naval experts for 
speedy ships, that is, a sustained sea speed, the only 
meaning the expression can convey to the mind of a 
sailor, Dr. White made the following statement in 
the course of a lecture entitled ‘‘The Making of a 
Modern Fleet,” delivered at the Royal Institution a 
short time ago : ‘‘ Demands for higher speeds are made in 
all classes of ships, and met to a considerable extent, 
Those familiar with the subject understand how greatly 
the rate of expenditure of power grows with increase of 
speed, and how dimensions must be enlarged to secure 
that increase. From 1859 to 1880 the maximum smooth- 
water speeds of battleships were 14 to 15 knots per hour. 
In the Naval Defence battleships the corresponding speeds 
are 174 to 184 knots. This increase in speed is dearly 
purchased. For instance, the Royal Sovereign requires 
about 5500 indicated horse-power for 14 knots, and about 
13,000 to 13,500 for 18 knots. A first-class cruiser of the 
Edgar class can be driven 14 knots an hour for 3000 indi- 
cated horse-power, at 18 knots she requires 7500 indi- 
cated horse-power, and at 21 knots about 13,000 horse- 
power. These are only typical cases.” At first sight 
this statement would appear too obviously true to require 
any question ; but if Dr. White means, as he certainly 
appears to mean, that modern ships have had to be 
made very much larger and heavier to allow of = 
and weight for the large machinery necessary for modern 
speeds, it is not true, even approximately. For a very 
moderate amount of research demonstrates that while 
dimensions and displacements of both battleships and 
cruisers have increased enormously under his régime, 
the weights and spaces allotted to propelling machinery 
are actually less than in the era Dr. White compares 
with his own—less absolutely, very much less compara- 
tively to ship’s dimensions. 

In the earlier years of this period, 1859 to 1880, we had 
single screws as a rule, simple engines, and the old- 
fashioned box boiler supplying steam up to about 30 1b. 
pressure. 
be cut and carved to suit changes in the shape of the 
space into which they were to go, and, generally speak- 
ing, were sufficiently flexible in the hands of the designer. 
They were usually arranged in two rows, with the stoke- 
hold running fore and aft between them, and fired 
athwartships. They measured up to 18 ft. across for a 
five-furnace boiler, and we find the stokeholds of such 
ships as the Devastation, Thunderer, and Raleigh 
measuring 80 ft. in length, and of the Hercules, Neptune, 
and Shah something more than that, while the total 
weight of machinery of these latter ships was as great as 
in the largest modern Papsomg | and cruisers; and of 
the former ones very little less. With compound engines, 
working with steam of 60lb. pressure, or more, the box 
boiler was superseded by the oval, or flat-sided, and the 
cylindrical types, usually single-ended, arranged in 
cruisers, at first, with afore and aft stokehold up the 
centre; and in battleships, back to back, against a middle 
line bulkhead, with a stokehold between each set of 
boilers andthe corresponding bunker. Exigencies of de- 
sign frequently necessitated several varieties of boiler in 
one ship, as in the Inflexible, where there were single and 
double ended, two-furnace and three-furnace, just as 
space could be found for them. 

The Alexandra’s engines, three-cylinder compound, had 
the same leading dimensions as the Inflexible’s, while the 
Dreadnought’s did not differ widely ; and these two ships, 
together with the Temeraire, which had two-cylinder 
engines, had, practically, the same boiler installation, 
particulars of which are Cpe Mr. J. W. King in his 
work on the ‘‘ Warships of the World.” The boilers were 
12 in number, single-ended, and oval, measuring 15 ft. by 
11 ft. 10 in. and 9 ft. 8in. long, each containing three 
furnaces 3 ft. 4in. in diameter, and built for a working 
pressure of 60 1b. The grate areas varied from 780 to 820 
square feet; there were slight differences in the heat- 
ing surface, and, of course, they depended upon the funnel 
draught, assisted by a steam jeton an emergency. Mr. 
King gives the total weight of the Dreadnought’s machi- 
nery as 1430tons; the Alexandra’s would beabout thesame, 
the Inflexible’s more. Dr. White, in his paper on the new 
battleships, read at the last meeting of the Institution of 
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Naval Architects, institutes a comparison between the 
rformances of the Alexandra on trial, and of the 
oyal Sovereign, on a run from Plymouth to Gibraltar 

last autumn, and we can extend the comparison with ad- 

vantage. The Royal Sovereign is 55 ft. longer and 114 ft. 
broader than the Alexandra, and on this occasion had 

5000 tons greater displacement. That a so much larger 

and heavier vessel should be propelled at the same speed 

with less horse-power is a matter I do not purpose dis- 
cussing at this stage ; but the fact remains that not only 
was no part of this extra 5000 tons weight, and the corre- 
sponding internal capacity, allotted to propelling ma- 
chinery, but, under both heads, there was a reduction as 
compared with the older and smaller ship—a reduction 
of about 300 tons in weight, and a reduction in stokehold 

8 equivalent to the substitution of four 15 ft. 3 in. 

shells for six 11 ft. 10 in. ones. Clearly, then, whatever 

the reasons for the greater size of the new ship might be, 
the provision of more weight and space for propelling 
machinery was not among them. 

Omitting, for the present, any reference to the Colossus 
and Conqueror, and passing to the Admirals, we find the 
same general arrangement of engines and boilers as in 
the Dreadnought, three-cylinder compound engines and 
12 single-ended oval boilers, with 36 furnaces, placed back 
to back against the middle line bulkhead. The principal 
alterations were a reduction in the diameter of cylinders, 
to suit a higher boiler pressure, 90 lb., and shorter stroke ; 
and in the Rodney and Howe, which were built to work 
under forced draught, narrower boilers, and smaller fur- 
naces, the grate area being 756 ft. The total weights 
were 1152 tons, a marked reduction on the Dreadnought, 
and shorter stokeholds, measured fore and aft. In the 
larger Admirals, Camperdown and Benbow, the boilers are 
broader, notso high, and rather larger furnaces and grates, 
in their case the width of the one set of boilers measuring 
74 ft. (without clearance spaces), as against 66 ft. in the 
Howe and 71 ft. in the Dreadnought, and the total weight 
was 1270 tons. The oval boiler ceased with the Camper- 
down, and in the last of the Admirals, the Anson, we 
have, for the first time, cylindrical boilers with four fur- 
paces at an end; these boilers are four in number, 
16 ft. in diameter, each has four furnaces 3 ft. 74 in. in 
diameter, and 100 lb. pressure. They shorten the width 
of one set of boilers by 10 ft. as compared with the 
Camperdown, and reduce the weight to 1150 tons, the 
same as the Howe. 

The next step was to still higher pressures, and triple- 
expansion engines, identical specimens of that type being 
fitted in the Nile, Trafalgar, Sans Pareil, and Victoria, 
the two latter having eighc four-furnace single-ended 
boilers, and the two y Meo six, placed back to back 
against a middle line passage, which the greater beam of 
these ships allowed. The treatment of the boiler question 
in the Nile and Trafalgar affords a striking example of 
the foolishly sanguine estimates made of the saving to be 
obtained from engineering improvements, which is such a 
weak point at Whitehall, These boilers are simply re- 
productions of those in the Anson, adapted for a higher 
pressure, and on the strength of possible developments of 
forced draught, and the economy of the triple system, are 
reduced in number 25 per cent. for 10 per cent. more power. 
The Sans Pareil has similar but smaller boilers, and on 
trial indicated nearly 14,500 horse-power. Now, assuming 
that the argument that a battleship will only require her 
maximum power at rare intervals, and only for a short 
time, is perfectly sound ; as the Sans Pareil has actually 
indicated 14,400, it appears that neither the Nile nor 
Trafalgar has boiler capacity sufficient to reach within a 
— of thousand horse-power of the maximum power 

f the engines, even under the exceptionally favourable 
circumstances of an official trial, much less in active 
service, 

The mistake here was so obvious that in the new first- 
class cruisers of 12,000 horse-power similar boilers (or their 
double-ended equivalents), eight in number, have been 
fitted, and in the battleships of the Royal Sovereign class 
similar but rather smaller ones, presumably on the basis 
of the argument quoted above, for here the maximum 
power was to be 13,000. The steam pressure is raised to 
155 lb. used in rather smaller cylinders, the total weight 
in the battleships is 1110 tons, and the width of one set of 
boilers is 61 ft. The Royal Sovereign was the only one of 
her class tried at full power, and, as is well known, after 
ee leakage began, and the trial had to be 
stopped. 

Dr. White has stated that the design of the Colossus 
marked a new departure in Whitehall practice in matters 
of under-water form and proportion, so she may be looked 
aes as, in a sense, a progenitor of the Royal Sovereign. 

ere is a resemblance, too, in the fact that the weights 
and spaces occupied by propelling machinery are almost 
identical. That the Royal Sovereign is 55 ft. longer, 7 ft. 
broader, and 5000 tons greater displacement, as designed, 
without any further allotment for machinery, does not 
altogether bear out Dr. White’s statement quoted above. 

Neither does a similar comparison between the Nile and 

the Nelson, two cases in which very approximately the 

same space and weight is allotted to propelling machi- 
nery, although the Nile has 65 ft. greater length, 13 ft. 
more beam, and about 5000 tons greater displacement. 

Again, the Nile’s a gee is somewhat heavier than 

the Conqueror’s, but the boiler compartments are nearly 

the same, and the Nile’s extra weight of boilers is only about 

50 tons. The Nile is 75 ft. longer, 15 ft. broader, double 

the displacement, and, on forced draught trials, double 

the horse-power of the Conqueror. With the increase of 

6300 tons in displacement, a bare 200 tons are given up to 

machinery. With an increase of grate area of only 24 

square feet, 6000 indicated horse-power more was attained, 

by a tour de force, which it is hopeless to expect repeated. 

Turning to the cruiser class, the high-speed, deck-pro- 
tected craft is a somewhat modern institution, and cases 








for a fair comparison are not so obvious as in the battle- 
ship class. ey may be taken as developments of the 
Iris, with her two sets of horizontal four-cylinder compound 
engines, and 12 single-ended boilers, but the Crescent, 
60 ft. longer, 14 ft. broader, and double the Iris’ displace- 
ment, has only 200 tons greater weight of machinery, and 
less space occupied. The Royal Arthur relieved the War- 
spite as flagship in the Pacific; she is 45 ft. longer, the 
same beam, a finer form, and about the same displace- 
ment as the Warspite as designed. Her weight of 
machinery is about the same as the Warspite’s would have 
been, with locomotive boilers as originally proposed ; the 
space occupied is less, she is relieved of all external 
armour, and carries a lighter armament, and is supposed 
to steam three to four knots faster than the Warspite, 
In the event of hostilities breaking out, she would have 
to be the main protection of our extensive commerce in 
the Pacific, but she simply depends for her speed upon 
a@ forced draught that it was not considered wise to 
put even to full trial. The bearing of Dr. White’s remark 
as to increase of dimensions to secure the power for 
high speeds in the cruiser class, could be most aptly illus- 
trated if we had an official statement of the appropriation 
of weights and machinery spaces in the Latona, Hermione, 
and Talbot respectively, the second having 960 tons 
greater displacement than the first, and the last a further 
1140 tons. 

Returning to the battleships, and to Dr. White’s paper 
at the last meeting of the Institution of Naval Architects, 
we find it stated that on that voyage to Gibraltar the 
Royal Sovereign maintained an average speed of 15 
knots with 8100 horse-power, which the author said was 
an excellent result and highly creditable to the engi- 
neering staff on board. In case of warfare the ship 
might, immediately on completing such a run, have to 
go into action, and the question naturally arises, By 
what means could that engineering staff obtain the extra 
60 _ cent. of power, and the extra 24 knots speed, 
with which the ship is credited, and on which a 
naval officer, with the published reports of the trial trips 
in his hand, might rely, to hisown serious danger? Under 
such conditions no near approximation to the trial results 
is possible, and no really satisfactory progress towards 
speed in our battleships, can be made until the boiler 
capacity is more ample than at present. Besides, that 
particular run of the Royal Sovereign seems to have been 
somewhat above the average. In his paper on the ‘‘ Coal 
Consumption of Ships of War,” read atthe Royal United 
Service Institution last year, Staff-Engineer W. H. 
Riley, R.N., deals with results in a similar ship, if not 
the Royal Sovereign herself, over an extended period ; 
and while Dr. White gives 8100 horse-power and 15 knots, 
for a coal consumption for all purposes of 167 tons per 
day, and for main — alone of 161 tons, Mr. Riley, 
for 157 tons, gives only 13.66 knots and 7220 horse-power. 
So we have reason to suspect that the voyage given by 
Dr. White, widely as it differs in power and speed from 
the official trials, is above the average, and not likely to 
be repeated, and consequently the more hopeless the 
chance of the Royal Sovereign attaining to her trial 
speede and powers with her own crew. 

In the new edition of his ‘‘ Manual of Naval Architec- 
ture,” a most enjoyable book, Dr. White, in his account 
of the improvements due to sens the Thunderer, 
gives us the crux of the whole matter. The old machinery 
weighed 1050 tons, the new under 800 tons; the former 
coal supply was 1350 tons. The new engines are so much 
more economical that 950 tons of coal give the same 
radius of action as formerly, so that coal and machinery 
together save 650 tons, which, as the author says, can be 
applied to other purposes. In point of fact the engineer is 
deprived of all share in the benefits accruing from his own 
forward progress. As soon as any improvement is made, 
the constructive departments —- down and appropriate 
it, as often as not exaggerating the saving to be made, 
and leaving both the engineer, and the naval officer who 
would like a speedy ship, in a worse plight than before, 
Surely some part of the saving due to engineering im- 
provements, might legitimately be applied to securing a 
sea speed having a nearer approximation to the trial speeds 
than is now the rule, seeing that the difference between 
the two has been a —e complaint by the executive 
branch ever since we have had a steam Navy. As each 
new ship is completed, or where several are built from 
the same specification, a representative ship is put down 
to her load draught, and then passed through a series of 
speed trials, carried out with great care by a number of 
men, every one of whom is an expert. The results are 
compared with the expectations based on model experi- 
ments, checked by the propulsive coefficients derived from 
the trials of earlier ships of, speaking generally, the same 
type, and then recorded for future reference. Between 
each successive series of trials, an eye is kept to possible 
or probable engineering improvements, and in the next 
design these improvements are embodied to save weight 
and space for other purposes. But the experience derived 
from the actual steaming performances of the ships at sea 
is absolutely ignored, nothing but trial data being used 
for designing purposes. The Admiralty, in short, carry 
out a laboratory experiment on rather a large scale, with 
the perfectly natural result that the solutions of problems 
in steamship propulsion derived from such experiments 
are purely academical, not taking into account the per- 
sonal and practical factors which so materially affect a 
ship’s performances at sea. While these experiments are 
of no value to us as a means towards the maintenance of 
our alleged naval supremacy, they are obviously of great 
value to foreign naval powers, as showing them what to 
avoid ; a lesson all the leading ones are learning and put- 
ting into practice with startling avidity. 

2 a table attached to his paper ‘*‘ On the Design of the 
New Battleships,” read by 
tion of Naval 
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of the Royal Sovereign with the Camperdown. We find 
that on that Gibraltar run, the mean displacement of the 
Royal Sovereign was exactly 4000 tons greater than the 
Camperdown, as completed. This was accounted for by 
increased armament 340 tons, protection 1420 tons, leaving 
2240 tons for extra weight of larger ship, and for endu- 
rance. As to the machinery, there is a reduction of 150 
tons in weight, and much less space occupied. I fail to 
see the logic of this. If, as Dr. White says, all parties 
are agreed as to the value of speed, while no two persons 
agree as to the relative value of the other features, why 
allot all the space and weight to the purely speculative 
qualities, wale the one feature in which absolute certainty 
can be attained, in which there is a great mass of experi- 
ence, and in which improvement is continually aps 3 asked 
for, is passed over altogether, even deprived of what has 
already been given to it? 

The extra weights of armament and protection in the 
Royal Sovereign being outside the ship, so to speak ; with 
the greater length and beam there must, naturally, have 
been a large increase of hold space. Her normal coal 
stowage is 900 tons, but on that run to Gibraltar she had 
1450 tons on board to start with, a surplus of 550 tons, 
occupying about 22,500 cubic feet. This means a space 
equal to the full width of the ship, 15 ft. deep, and 20 ft. 
long. The two boiler compartments are, together, just 
half the width of the ship, so that the space occupied by 
this extra coal, an empty space under normal conditions, 
was equal to a compartment of the same width as the two 
boiler spaces, about 18 fb. ry and 33 ft. long, or, say, 
equal to a prolongation of the present boiler compart- 
ments sufficient to take in four more boilers, in all 
respects similar to those fitted. 

If a compromise were made, and this space fairly divided 
between boilers and coal, we could increase the installa- 
tion from eight to ten. As one of the Royal Sovereign’s 
boilers, with water and all complete, weighs about 75 tons, 
this would mean an extra weight of 150 tons, as compared 
with 280 tons of coal. In the 1889 paper Dr. White com- 
plained of Sir Edward Reed’s remark that power was 
cheap, and said it was not cheap, but in this case we see 
that it is actually cheaper to carry boilers than to carry 
coal. With ten boilers instead of eight, and under con- 
ditions similar to those of the run to Gibraltar, 10,000 
horse-power could be maintained ; under all circumstances 
the 9000 horse-power under natural draught legend could 
be maintained, and it would be a much easier matter to 
raise the full 13,000 indicated horse-power than it is at 
present, 

So, too, with the small cruisers. The Astrma class are 
20 ft. longer and 64 ft. broader, and at normal draught 960 
tons greater displacement than the Latena, with a very 
large increase in internal capacity. The only demand on 
the enlarged dimensions for engineering purposes is the 
space and weight required for the substitution of two 
single-ended for each double-ended boiler—a vw trivial 
matter. The Latona’s boiler installation weighs com- 
plete 430 tons, the Royal Sovereign’s 585 tons, a difference 
of 155 tons only. The Latona’s legend maximum power 
is 9000 ; and as we have seen that under favourable con- 
ditions the Royal Sovereign’s boilers were only good for 
8000 horse-power continuous steaming, with a larger staff 
than mene t § be carried in the cruiser, it can hardly be 
urged that such boilers would be excessive for the Astrea, 
especially as they only involve such a small increase of 
weight. 

But, although 4360 tons is the normal displacement 
of the Astra, with 400 tons in her bunkers, there is 
room for 1000 tons, and only lately we read that the 
Cambrian had that weight on board. At normal draught, 
then, there is room in these ships for 600 tons more coal, 
or an empty space of 25,000 cubic feet; and if all this 
space and all this weight can be devoted to coal, why 
cannot the small proportion of each that would be suffi- 
cient be devoted to improving the boiler installation, 
which, as it stands, is ludicrously inefticient ? No wonder 
foreign Powers are encouraged to build craft to destroy 
our commerce when they see the inadequate steps we 
take to protect it. Weights added to warships, either for 

urposes of offence or defence, are in a highly concentrated 
orm, and, therefore, an increase in dimensions means an 
increase of internal capacity very ample ascompared with 
the legitimate demands upon it. Unless these hold spaces 
are permanently filled with something of a moderate 
specific gravity, the commanding officer will soon find 
something heavy to fill them ‘vith. It is a standing reflec- 
tion upon our skill as naval architects that our ships 
under service conditions always draw much more 
water than the design contemplated: Well, then, if a 
reasonable claim by the engineering department to be 
allowed some share of the saving due to their own im- 
provements were agreed to, in the form of a larger ratio 
of boiler capacity to indicated horse-power, there would 
still be space available to comply with the reasonable 
demands of those who consider endurance a foremost 
quality, without putting the ship so deep in the water. 

I think, then, that there can be 10 doubt as to the want 
of foundation for Dr. White’s assertion that, as the rate 
of expenditure of power grows greatly with increase of 
oaks dimensions must be enlarged to secure that in- 
crease, at least in the British Navy. The extra power 
has been secured by running smaller and lighter engines 
at a higher piston speed under greater pressure, and the 
necessary steam supply by using forced draught up to the 
point of collapse of the boiler. In the comparisons I have 
made there is certainly no increase of dimensions, but the 
contrary. If there are any cases pointing to an opposite 
conclusion, I shall be very glad to hear of them. And as 
tending to throw some further light on the subject, I 
shall write again shortly, and show how this matter is 
dealt with by the leading foreign naval Powers. 

IT am, yours obediently, 
Arcus. 





STEAM ON COMMON ROADS. 
To THE EpiTor oF ENGINEERING. 

Srr,—The paper read by Sir F. Bramwell before the 
British Association on the above subject will, no doubt, 
be read with great interest by engineers, and will, I hope, 
incite some of them to go into this matter, and see what 
can be done to prevent us being beaten by our neighbours 
in the race for engineering supremacy. The subject has 
always been a fascinating one to me, and, I believe, to 
many others in the profession. ‘Let us consider first what 
it would mean commercially : how many lathes and other 
machine tools which are now standing idle or working 
short time would it find employment for? : 

Secondly, what would be the result from an economic 
point of view; how many mechanics would it find employ- 
ment for who are now idle, anxiously looking for work 
which is nowhere to be found, the loss of their labour 
—— the nation, as they and their families have 


It would mean that the produce of the land, either at 
home or abroad, which now goes to feed horses (many of 
them not worth the food they eat), would go to augment 
our food supply. I believe we have plenty of engineers 
who would produce satisfactory working machines if only 
the Act practically prohibiting the use of engines on 
roads was sapeied, as it undoubtedly ought to be, and 
that at once. 

Whether steam, oil, gas, electricity, or some other 
motive power will be best, remains to be seen. ; 

I trust some more able pens than mine will take up this 
subject in the columns of ENGINEERING and its contem- 
poraries, and that ere long we shall see this branch of 
our business in full swing. an 


Wolverhampton, August 21, 1894. 





THE PROBLEM OF FLIGHT. 
To THE EpiToR OF ENGINEERING. 

Srr,—In reply to your correspondent Mr. Sydney H. 
Hollands, I beg to quote my authorities for the statement 
that ‘‘the proportionate decrease per square foot in the 
supporting power of an aéroplane as the area increases, 
may be taken as approximately .04556 lb.” 

The statement is founded on the well-known experiments 
of Sir Benjamin Baker, on Inchgarvie Island, in connec- 
tion with the building of the Forth Bridge (ENGINEERING, 
February 28, 1890), with two wind gauges, one having an 
area of 300 square feet, the other of 14 square feet. 

Summing up the results and taking the mean, we get 
for the larger one an average pressure of 29,75 lb., and for 
the smaller 16.08 lb., which gives a proportionate decrease 
per equare foot .04556 lb. Sir Benjamin Baker’s experi- 
ments, it will be noticed, give the pressure per square 
foot upon a board 15 by 20 as only about 54 per cent. 
of that upon one 14 feet square. Mr. W. H. Dines 
(Quart. Jour. Met., November, 1892) found the wind 
pressure per square foot upon a large plate 42 feet square 
to be 78 per cent. of that upon one 9 feet square. He 
formerly thought the pressure per square foot upon one 
6 inch square was less than that upon one 1 foot square, for- 
getting the eddy or mit-wind caused by the whirling 
Sg naar 28 ft. The oy ol plate, being nearer 
the frame, would be more affected by it. Borda, Theissen, 
and recently Langley, using small plates, found an in- 
crease of pressure per unit, with increase of total area. 
In Professor Langley’s experiments the difference was too 
small to be within the a his experiments. Pro- 
fessor Unwin, together with Du Chemin, considers this 
apparent increase in part, if not wholly, due to centri- 
fugal action in the experiments, all of them, together with 
those of Hutton, being made with whirling machines. 
Hutton’s experiments, made only with two small plates 
in the ratio of about 1 to 2, certainly do not justify the 
generalisations founded upon them. 

Mr. Arthur Wellington (‘‘The Economic Theory of 
Railway Location,” page 911), experimenting with an 
area of 80 square feet, says, at 10 miles an hour the cur- 
rent estimates, 0.5 lb. to 1 lb. per square foot, are too great 
by from 250 to 500 per cent. when — to surfaces of 
this size. His experiments, it will thus be seen, indicate 
a very large decrease of resistance per unit of area with 
increase of total area. No accurate estimates can be 
made with small plates not differing very greatly in area, 
driven through the air by means of whirling machines. 

T am, Sir, yours very truly, 
V, E. Jounson. 

August 21, 1894, 





STEAM CANAL BOATS. 
To THE Eprror or ENGINEERING. 

Sir,—In Mr. R. B. Kennedy’s letter which appears on 
page 239 of your issue of the 17th inst., he assumes that 
in the discussion upon Mr. Barcroft’s paper, read before 
the meeting of the Institution of Mechanical Engineers, 
all the technical objections raised were established. 

As a matter of fact, I have to state that in our ex- 
perience of the working of Mr. Barcroft’s invention, not 
one of them has ever been met with 

After a year’s constant use of two lighters fitted up with 
his propellers, I can say, with the authority of experience, 
that whatever force may be in these objections theoreti- 
cally, they have no existence in practical working. 

As a part owner of these lighters, and as representing 
the other partners, it is only justice to bear this testimony 
in reply to Mr. Kennedy’s mistaken assumption. 

I am inclined to think that if he had given the matter 
a more careful examination, he would not have so fully 
indorsed objections which were only matter of opinion 
and which are wholly unsupported by the test of actual 
work. We have neither “ wave,” nor “wash,” nor 





“broken rudders,” but we have simple economical work 
with considerable increase of profit. 
Trusting you will give this a place in your first issue, 
and thanking you in anticipation, 
Tam, Sir, yours respectfully, 
Tuomas Irwin. 
Windsor Hill, Newry, Ireland, August 21, 1894. 


CIRCULATION IN WATER-TUBE BOILERS. 
To THE EprtoR OF ENGINEERING. 

Sir,—Referring to Mr. Strickland’s letter in your issue 
of August 17, page 237, the point he raises of the greater 
fall in the pressure column attached to the drowned tube 
boiler, than to that on the No. 1 boiler indicating a higher 
velocity through the downtakes, if jegy Lay not of less 
section (which they are not), would at first sight appear 
to be true, and, as he points out, would indicate a greater 
circulation ; but I found that the readings of the pressure 
column in this case would not admit of such a simple 
meaning ; for the steam being delivered below water, the 
bubbles do not all rise to the surface and get free of the 
water before arriving at the down tubes, so that there is 
not a solid stream of water flowing down, and therefore 
the pressure column cannot be compared with the first 
case as an index of velocity, but only for the important 
consideration of the head at the inlet ends of the generat- 
a ag 

‘o obviate the difference in length of the downtakes in 
the two boilers, I gave in my curves the fall in pressure 
expressed in percentage of the maximum head (which 
must be that due to the vertical height from the bottom 
ends i the generating tubes to the water level in the top 
vessel), 

With regard to the other points, the heating surfaces of 
the two boilers are the same, viz., 40 square feet, and the 
downtake tubes were thoroughly protected from the fire, 
being outside the casing over the generating tubes, 

I am, Sir, yours truly. 
Joun I. 
Bembridge, Isle of Wight, August 21. 
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SAWING GRANITE, STONE, AND MARBLE. 
To THE EpiToR OF ENGINEERING. 

Sr1r,—The results obtained by the machine at work in 
France, an account of which ap’ in your issue of the 
10th inst., page 210, are very good, but not quite equal 
to what is being done in this country. 

About 24 years ago I erected a circular saw with dia- 
mond teeth (blade 7 ft. 3 in. in diameter and } in. thick) 
at Heaviley, Stockport, which has been constantly at 
work ever since, and may be seen at any time, sawing 
blocks of hard grit 3 ft. deep, 6 ft. 6 in. wide, and any 
length, at a cost under ld. per square foot. 

Although this type of machinery gives excellent results 
on stone and marble, it is not a commercial success on 
granite, as the wear and tear of the diamonds is too exces- 
sive. By far the best results are now being realised nob 
only on granite, but also on stone and marble, by using 
**krushite.” 

A block of granite can be sawn into a number of slabs 
at the rate of 4 in, in depth per hour, and grit and other 
hard stones at a speed of 9 in. deep an hour, with upwards 
of 12 blades in the frame at once. 

This material—‘‘ krushite”—is now also used in sub- 
stitution of flat diamonded blades, as it is capable of 
doing the same amount of work at one-tenth the cost. As 
an instance of the amount of sawing effected, it may be 
mentioned that one ton of ‘‘ krushite” is equal to 300 tons 
of clean anny sand. Is is absolutely without points or 
edges, free from rust (being impregnated during the 
process of its manufacture with a substance to obviate 
oxidation), and does not stain. 

In performing its functions it rolls between the block 
of granite, stone, or marble, and the saw blade or 
“rubber” (when used for polishing), consequently it 
always retains its spherical shape and cutting power, and, 
as it does not indent or become partially imbedded in the 
blade, as is the case with sand, emery, or corundum, but 
is rolled or reciprocated backwards and forwards, creating 
a crushing action, which reduces the wear and tear to the 
lowest minimum, the life of the blades and “rubbers” 
is increased 400 to 500 per cent., and the labour and 
driving power are also very considerably reduced. 

It is chilled to intense hardness without being brittle 
used exactly in the same way as sand, and does not neces- 
sitate any alteration to existing machinery. 

Tan, Sir, yours truly, 
Jas. T. PEARSON. 

Fulledge Foundry, Burnley, Lancs., August 21, 1894. 





VekA Crvuz.—A plan for the improvement of the harbour 
of Vera Cruz is now under consideration, which, if 
carried out, will involve an expenditure of about 1,400,000/. 
The work will be undertaken by a French company, 
which proposes to dredge out the port so as to give a 
depth of 27 ft. alongside the wharves, using for the work 
dredgers formerly owned by the Panama Canal Com- 


pany. 


CANADA AND LiveRpoon StgamsHIp Recorp.—The 
Royal Mail steamer Labrador, belonging to the Dominion 
Line, has just completed a ‘‘ record” ge between 
Canada and Liverpool. The distance run - the Labrador 
was 2650 miles, the time being 7 days 12 hours to Liver- 
pool, and 6 days 23 hours to Movil e, breaking her own 
as well as all previous records by 64 hours. The Labrador 
brought home 88 cabin, 35 intermediate, and 110 steer- 
age passengers, besides the Canadian mails and general 
cargo. 
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BALANCING OF LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Srr,—I shall be pleased, with your permission, to 
break a lance (two, if necessary) with ‘‘ Novoye Vremya” 
on the above question. I must say right off that he will 
be vexed to find that his final paragraph this week is a 
mere waste of powder and shot. By referring to the 
fourth paragraph of my letter, Aug. 3, he will see that 
the ‘‘ concluding sentence” alluded to was that of sec- 
tion 4. I will now consider the sections of his last letter 
in order, touching on the above point in its turn. The 
numerals are those of his sections in this week’s letter 
(page 197). ' : 

1. As the centrifugal forces of rotating bodies vary 
directly as their distances from centre of motion, and as 
their moments round that centre also vary in the same 
ratio, it is merely a convenient abbreviation of calculation 
to put in a weight whose moment round shaft equals that 
of part to be balanced. If we have W atr, and wish to 
balance its centrifugal pull by w at R, what we are really 


concerned with is to see that ”. a2. R= . ‘ 


neglecting the common factor a that w R = Wr, that 


a? . #, i.e, 


is, their moments round shaft must be equal (2 = angular 
velocity). When we have done this, we have no more con- 
cern with actual torques or twisting moments. We are 
concerned, however, with the moments of these radial pulls 
themselves ; in fact, we have to see that the resultant of all 
the pulls in different directions is zero, and also that the 
sum of their moments round any point whatever is zero. 















In fact, the moment we are to consider is a function 
of a function of the moment ‘‘Novoye Vremya” men- 
tions. As regards our determining these moments (round 
axis of shaft) at the outset, it is a mere coincidence that 
the C.. F does vary as the moment. We might imagine a 
case where C, F « R* (x being not unity); the question 
of moments would not avail us then, for we should have to 


see that. a2. Rt = 


Wat. (at can only equal vs 
g g 
that is (x) when x =1). I merely want to show that 


if it were not for the fact that C.F « Rad, we should 
never consider the moments round shaft at all. 

2. If he had sazd in his first letter that he meantengines 
of slow rotative speeds, his proposition would have been 
unassailable, as it would also have been had he announced 
that twice two were four. 

3. This section refers to Section 1, third column (June 
29). Imerely repeat that if ‘‘ mid-stroke ” be still insisted 
upon in sixth line, the passage is contradictory. If he 
substitute ‘‘ dead points ” for ‘‘ mid-stroke ” I am satisfied. 

5. (Par. 2.) This, Sir, is mere theorising ; it ignores 
the existence of the springs altogether; it is what 
should and undoubtedly would tend to happen if the 
engine rested direct on the axles without any interven- 
tion of springs. Iv is true there may be pitching due to 
thrust on top slide bar; but in that case the thrust is 
applied to the engine itself (the reaction taking place at 
the crankpin) and relieves the weight on the leading spring 
by that amount, causing the leading end to rise and 
fall; but the upward pull of the weight in the coupled 
wheel does not lessen the downward pressure of the en- 
gine on the axles; if this pull were great enough (which 
would never happen in practice, as we are considering 
only the coupled wheels, mind), it would simply 
lift the wheel, deflecting the spring still more, but not 
raising the engine ; it would not cause the engine to oscil- 
late in a vertical plane, as he imagines ; we should get this 
effect if an engine were made without springs, and the 
unbalanced pulls of the weights in the coupled wheels ex- 
ceeded the loads on those wheels. The frames would be 
lifted then ; there is a great difference, however, between 
this hypothetical case and that of an engine as actually 
made; for if you have a deadweight of 100 lb. resting on 
a solid bed, a pull of more than 100 lb. is requi to 
move it at all; whereas, if if rest on a spring, a pull of 








1 oz. will raise the weight. A lot of this pitching that is 
freely talked about is referable, I fancy, to the permanent 


way. 

6. (Par. 1.) ‘‘Novoye Vremya” is rather hard on me; 
does he see no difference between the engines I criticised 
on March 23, and those treated, as I suggested, on Feb- 
ruary 9 (paragraph 3, page 206)? I was speaking on the 
broad question then ; my remark that the coupled weight 
was directly opposite the outside crankpin being merely 
an emphasis of the fact that it was not on the same side, 
asin the case of the driving weight. I did not enter at 
all into any question of angles of either driving or coupled 
wheels. Well, to state the case in figures, the engines, as 
criticised, have, when on vertical centres, 374 lb. un- 
balanced on the driving wheel, asagainst my 104 lb. ; and 
195 lb. in L. and T., as against 104 lb. ; and on dead 
centres they have 454 lb., as against my 158 lb. 

Again, as the engines alluded to are balanced, there is 
the equivalent of 296 lb. in thedriving wheel, and 195 Ib. 
in coupled wheels. As I recommended, there would be 
(670 Ib. + 104 lb.) = 774 lb. in driving and 104 lb. in 
coupled. A slight difference, I think. hat I complain 
of in these engines is that there is too little difference in 
the balancing powers of the driving and coupled wheels, 
as if they could perform the same functions indifferently, 

(Par. 2.) It was in this connection that I made my 
remark about feminine argument. When I read his con- 


cluding sentence of Section 4, July 20, I immediately pic- 
tured to myself a woman saying, ‘‘ Well, if you put a 
weight .in that wheel I shall put one in this; so there, 
now !” without any regard to the pros and cons of the 
question, and without considering whether the two cases 
were at all analogous. 


not to be supposed that they will take my offerings on 
the same terms; I will merely add that I have not the 
slightest desire to wantonly fill your columns with a lot of 
elementary algebra ; I merely give what steps I have, for 
the above reason, and so disarm criticism in that direc- 
tion at the outset. 
Inside Cylinder Four-Coupled Engine. 

Driving Wheels: Take 

W = weight at crankpin to be balanced, viz., the whole 

of the revolving + } reciprocating weight. 
wy = half coupling-rod with journal. 


we = crank boss with remainder of pin. 

w = resolved part of counterweight in near wheel. 
w, = resolved part of counterweight in far wheel. 
r = radius of inside crank. 

R = radius of counterweight. 

21 = centres of cylinders. 


2 L= centres of counterweights and crank bosses. 
2) = centres of coupling-rods. — 
@ = angle between counterweight and prolongation of 
centre line of near crank. 
All the above weights are taken initially as reduced 
to inside crankpin radius, 
The equations of stability are (see Fig. 1) : 
w, (L. + 1)—( w + we ) (Ll) (A—2) . 
WwW, +(w + We ) —Wr. ‘ 
From (2) by multiplication 
w,.(Li + l)+(w + we ) (L+1) =(W— wr ) (L+1) (3) 
(3)—(1) (w + we )2L= W (L + l)—w,y (X + L), 


= Wr 


(1) 
(2) 





whence 








As to shooting wide of the mark, of course I admit 
(for it is there in black and white) that Peay 
Vremya” does not advocate in his first letter the 
balancing in one wheel of the moving parts of another ; 
in fact, he carries his objection to the point of putting all 
the reciprocating weight in the driving wheel only. But 
may I ask him to point out where J have admitted this 
principle? Fortunately my remarks remain in black and 
white as well as his, and I have always said, ‘‘ Balance 
every ounce of revolving weight in its own wheel.” 
When we come to consider the piston, &c., the conditions 
assume a fresh complexion altogether ; what I have said 
on this point I yor to, viz., divide it between the 
driving and coupled wheels equally. So, instead of 
admitting the (broad) principle of putting in one wheel 
what properly belongs to another, as he asserts, I have 
merely advocated what is in the preceding sentence; 
starting then with that, it was rather outré for ‘‘ Novoye 
Vremya” to threaten to put the counterweight due to 
crank boss, half-rod, and pin (all revolving weights, mind) 
into the driving wheel. 

It has been suggested to me, that in view of what I 
said in my last letter I might give an arithmetical method 
of my own for balancing coupled engines; if you can 
spare the space I will do so, the more readily as I have 
never seen a formula given, which should take into account 
the coupling-rods, bosses, &c., and the disturbing parts 
nag at one operation. In the two investigations that 

ave appeared in your columns, ‘‘Novoye Vremya’s” 
and Mr. Hartnell’s, the whole of the processes, graphic 
and otherwise, as there given, would have to be gone 
through, for any particular case. I have reduced my 
results to formule, in what I consider the most con- 
venient form ; no drawing required at all, as even if there 
were no Tables to hand, there would be at least some 
pocket-book, which wonld give natural tangents, &c., to 
degrees (‘‘ Trautwine ” gives them to minutes). Ifnothing 
to hand, however, you merely set off w and w, at right 
angles (w, is known when w is), and the hypotenuse of 
the completed triangle represents, to same scale, the 
counterweight, and the angle subtended by w, is the 
angle @ required. I give only as many steps as will enable 


any one to test the accuracy of the formule before they 
use them, as although a good many people, for obvious 
reasons, take on faith (as a child takes a spoonful of pap 
from its nurse) anything they see in a pocket-book (engi- 
neering cookery books, they have been called), still, it is 


Ww é ” 
Fig. 6. | We LL = 
' Frese omental | | en eee he a 
L-L-L...-- | Satay "Ree Sy 
ame ---J -l----4-- S.-i eee. aie Seat | 
rc Wr w 
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site W(L+1)-wr (0 + L)-2 we L 
SL 
and 
Ww, = W—(wr + we + w), 
and is, therefore, known. 
Putting in vaiue of w 
— W(L-—2) + wr (A—L) 
2L ‘ 


Wy 


and 
teng= =  W(L-l)+mA-L) (ay 
w W(L+l)—w (A\+L)—2w L 
Call this denominator = 2, 
then 
counterweight = re w. sec 0 = z ‘ aL .sec@ . (B) 


Coupled Wheels (Fig. 2) : 
The two equations are 
(w—we)(L -l=wr A-1I-w(L+) . 
w +W =wr + We + Wy ° 


Multiplying and transposing (2) 

(w — we )(L —1) =(wy + wr —W)(L—2) . 
Equating right-hand members, 

wr (AX — l) — w, (Li + l) = (w, + wr — W)(L - J), 
whence 


(3) 


w a (A-L) +W(L - 1) 
1 2L , 
and 
w = (w, + we + wr ) — W, and is known. 
Putting in value of w,, 


wr( +L) - W(L +1) +2 L 


er —eL 
—-_%-  w(A-L)+W(h-) © 
ne = Ssh- WLsbtial 
put x for denominator, 
. es poe x 
counterweight = ),.w.secd= 1.5 7. secd. (D) 


It will be seen that the angle between the driving 





counterweights is (90—2 4) and between the weights in 
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coupled wheels (90 +206). In outside cylinder engines 
the angle is (90 + 26) for both driving and coupled wheels 
(see Figs. 3, 4, and 7). 

(The position of the counterweight; affords a convenient 
means of ascertaining whether the R or L crank leads. 
T allude to cases when one is unable to see the crank axle, 
such as when looking at a photograph or catching a stray 
glimpse of an engine ata distance. Thus in Fig. 5, A is the 
position of weight, as seen from outside, for a right-handed, 
and B that for a left-handed crank. In outside cylinder 
evgines, the reverse is the case. In all single engines 
and also those coupled ones where the weights are on 
centre lise of crank boss, it is necessary to see the inside 
cranks as well.) 

It is a matter of a few minutes only, to balance an 
engine by the formula I have given. 

riven an engine as follows, 13 in. inside and 11 in. out- 
side cranks: 

W = all the revolving + } reciprocating weight = 700 
+ 125 = 825. 
w, = half rod and journal, 150 at 1Lin. = 127 at 13 in. 
awe = crank boss and part of pin, 90 at 11 in. = 76 
at 13 in. 

21= Bin., 2L = 60 in., 2X = 74 in., R = 32 in. 


Take driving wheels, formule A and B; then first 
of all, 
____ (825 x 16) + (127 x 7) | = 
(825 x 44)—(127 x 67) - (76 x 60) 
esi = 60647 .*. 02=31 deg. 14 min. to nearest minute. 


Take out sec 9 = 


1.1695 at same time, then counter- 
=, 18. BRS 
weight = a 


-’ x 1.1695 = 184 lb. say; and just 


as expeditiously for the coupled wheels. 

If it be a six-coupled engine, W for driving wheel would 
be = whole of revolving + 3 reciprocating = 811 lb., and 
for each coupled wheel = 111 Ib. 

In Fig. 2 I have for convenience shown W acting direct 
- to the coupled wheel, as our treatment really implies 
that. 

It seems to be the universal practice to put the weights 
of the coupled wheel directly opposite the outside crank- 

in. If the whole of the half-rod, boss, and pin are being 

alanced in their own wheel, as some designers think fit 
to do, the error is not great, as the angle @ would require 
to be only about 4 deg. or 5 deg. If, however, a portion 
of these parts is left to balance some of the reciprocating 
weight, then @ would more nearly approximate that 
shown in Fig. 4. So we may conclude either that the 
general practice is to wholly neutralise these parts in the 
coupled wheels, or else the weights are in error as to 
position. 

In the given example (Figs. 2 and 4) I balance 125 lb 
of the piston, &c., in the coupled wheel. The boss, &c., 
equal 203 lb. at 13 in. Now, a rough-and-ready way 
(which answers very well in practice) is to balance 203 — 
125 = 78 by a weight directly opposite the crankpin, say 
30 Ib. at 34 in. ; by my method we require about 51 Ib. at 
same radius. Thus by (C) and (D) 


(127 x 7) + (125 x 16) 
(127 x 67) -- (125 x 44) + (76 x 60) 


— 2889 _ 38168 
7569 
.*. 0 = 20 deg. 53 min. and sec. @ = 1.07. 
Then counterweight 
= 13 ¥ 7569 
34 60 
It will be seen by inspection of Fig. 4 why this extra 
weight is required. Instead of its acting in the line of 
outside crankpin, as would the 30 lb. by the common 
method, we have only 51.6 cos @ so acting, and also on the 
far side we have 51.6 sin @ acting against it. We require 
this extra weight to destroy all the centrifugal couples, 
which, as usually arranged, are left free to work their 
own sweet will. 
I gave (in fact, it has been given by Rankine and others) 
aformula for inside single engines, last January. It is 
the most simple case of the lot. 


tan 9 = 


tan 9g = 


x 1.07 = 51.6 lb. 


Outside Cylinder Engines. 
Driving Wheels. (Fig. 6): 
wr, = half coupling-rod + journal, 
we = crank boss + remainder of pin. 
W = 3 weight of connecting-rod + big-end journal 
+- } reciprocating weight. 
Other symbols as before. 

(The following formule (E) and (F) apply to all out- 
side cylinder engines, with one proviso: W above is 
for a four-coupled engine ; if a six-coupled, put 3 recipro- 
cating weight ; and if a single, put ? reciprocating weight 
in place of the }.) 

Then we must have : 

20,L=wr(’\-L)+ W(i-L). : . 
wy, = w— (wr + we + W) . me 
Multiply (2) by 2 L and equate right-hand members, then 
2wL - 2L (wr + we + W)=w (A - L) + Wil— BE) 
2wL=w (\+ L)+W(l+L) +20 L 
— We(A +L) + W(t +L) + 2u- L 
2L 


(1) 
(2) 


and 


w,= w —- (Wr + &e + Ww)="" (\ — L)+W(i -L) 


2 
__tr (A~L) + W (L—L) 


tang =“ = 


ww AtLFWOtLeaek* * =) 





r 2 z 
R° op, 82 OCF) 
where x is denominator of above fraction, that in (E). 

These same formule (E), (F) apply also to the coupled 
wheels, the only alteration being in the value of W; 
substituting the part of pin between rod journal and 
crank boss for the # connecting-rod and big end, or what 
will be practically correct, simply deduct the % connect- 
ing-rod ; and when considering six (or more) coupled 
engines, put W = 0, as the coupling-rods are between the 
cylinders, that is /> d (Fig. 6). 

he angle 4 will remain constant whatever the value 

of W, provided w, (A\—/) = w. (1—L), so that @ will be the 

same for all wheels; if this equation does not hold, 

the angles for driving and coupled wheels will differ, 

but 1 4 a very little; in any case the formula (E) 

always holds, you merely require to insert fresh value of 
¢ will average about 5 deg. 

As to the transverse motions due to the cylinders not 
being in line with the drawbar (I allude to the couples 
tending to turn the engine round a vertical axis); it is 
obvious, I think, that we cannot deal with these, our only 
way of destroying them being by counterweights, whose 
pulls vary as the speed of the engine, whereas the above 
couples depend more on the loads and gradients ; thesame 
engine might at one time be running at 50 miles an hour 
down-hill with a light load, and at another time going 
same speed up-hil! with a heavy load ; the couples indu 
by pull of counterweights remain the same, but those they 
are put in to destroy are very much increased, depending, 
in fact, on whether the engine is ‘‘ pulling hard” or nob. 
These couples, in fact, vary as the drawbar-pull, which, 
broadly speaking, decreases with the s » whereas the 
effect of the counterweights increases. I need not enlarge 
on the range of intensity of drawbar-pull in the case of 
mixed traffic engines. All we can do is to leave this side 
of the question severely alone. By the way, in engines 
having the counterweights central with the cranks (I have 
drawn attention to them, on two of the largest lines 
running into London) the thus induced couples may for 
ay of the revolution, act against those mentioned above, 

ut they act with and increase them during the remainder. 

Besides, as I have said, they are, perhaps, most accen- 
tuated when least wanted, and vice — 
ours, &c., 


Counterweight = x w.sec 0 = 
y 


H. Rotrr. 
August 13, 1894, 





ASSISTANT ENGINEERS, ROYAL NAVY. 
To THE EpitorR oF ENGINEERING. 

Srr,—In your issue of the 27th ult. I saw two advertise- 
ments of examinations for entry of assistant engineers, 
Royal Navy, and sheuld like to make some remarks on 
these proposed entries if you can kindly find room for 
them. I am sorry that I have not been able to write 
earlier, owing to pressing engagements in connection with 
the manceuvres, 

The Admiralty appear now to have got into the greatest 
straits in their efforts to obtain engineer officers for the 
Navy, and instead of taking the obvious steps of making 
these appointments worth having, they are floundering 
on from bad to worse by gradually lowering the qualitica- 
tions for entry, and I think the time has now come when 
this subject should be taken up hy the profession gene- 
rally as far as possible, to prevent an inferior article being 
introduced into the naval service, otherwise the outlook, 
from a national point of view, in a few years’ time will be 
avery poor one. Considering the increasing complica- 
tions in the machinery of our ship, superior men should 
be entered to look after it, instead of decidedly inferior. 
It ought to be a proud ambition on the part of any youn 
engineer to belong to the naval service, but I am afrai 
that now the greatest contempt is felt for it. 

There are now three standards for the entry of en- 
gineer officers, with gradations of these standards, and 
or your permission I should like to say a word on 
each, 

Firstly, officers entered and trained as_ engineer 
students. I have no hesitation in saying that there is no 
better system of training for young engineers in the 
world than that in use at the Devonport College, and 
formerly, also, in H.M.S. Marlborough, at Ports- 
mouth, The students who did the full course of train- 
ing at either place, followed by a nine months’ course 
at the Royal Naval College, Greenwich, have proved 
excellent officers, thoroughly practical men, with quite 
sufficient knowledge of the theory of their profession. 
Besides their engineering training, they had good oppor- 
tunities of becoming good athletes, cricket and football 
— learnt small-arm and cutlass drill, were well 

rilled, and consequently could take proper charge of their 
men when called on to do so, learnt habits of discipline, 
naval routine and etiquette, could keep up their know- 
ledge of music, &c.— me, in fact, officers to do the 
service credit ashore or afloat. By having the two estab- 
lishments there was always a certain amount of emula- 
tion between them, with most beneficial results. 

Unfortunately the Admiralty in 1888 closed the Ports- 
mouth establishment. That at Devonport would not 
accommodate sufficient students to supply the wants of 
the naval service, but ib was thought and hoped that by 
lowering the period of training from six to five years, and 
entering a few privately trained students annually, the 
supply would be kept up. This hope has been doomed 
to disappointment. As the case was admirably put a 
year or two ago by the Saturday Review, ‘‘ the Admiralty 
might say, ‘Dilly, Dilly, come and be killed,’ but the 
young engineers would not come.” 

The age of entry of students has been raised from 14 to 
16 to 14 to 17, to give candidates a greater chance of 
success ; the period of training has again been reduced 





practically from five years to four, still the = is in- 
sufficient ; and the quality on entering the Navy must 
have deteriorated, for you cannot expect a student to 
learn as much now in four years as his predecessor did in 
six, and the a age for learning cannot be afforded 
after entry. I might also hint at a possible falling off in 
the will to work when it is well known by every student 
that a man must be very, very bad not to get pushed into 
the service somehow. This is the first and highest 
standard. 

Secondly, officers entered from private colleges and 
engineering establishments. I have no doubt but that 
there are scores of young gentlemen to be obtained from 
these sources, who, with a year or two of training afloat, 
would make good officers, but the inducements held out 
are so small that very few join. I believe that only about 
13 of any kind have joined in six years, and the qualitica- 
tions of these are not above suspicion. There is a rumour 
that one of these came from a kind of gas-fitting estab- 
lishment; there is also a rumour that another made his 
first acquaintace with a marine engine by being sent to 
do duty on board a first-class battleship. 

That the inducements offered these young engineers to 
join H. M. service are absurdly inadequate, can, perhaps, 
be best shown by acomparison with those of other officers 
entered from private sources. Naval instructor enters at 
20, with 12s. per day and relative rank with lieutenant ; 
ps, pe enters at 21, with 11s. 64. par day and relative 
rank with lieutenant ; assistant engineer joins at 20, with 
6s. per * and relative rank with, but after, sub-lieu- 
tenant. The rank of lieutenant carries with it the right 
to a cabin and to mess in the wardroom, whereas the 
assistant engineer has to mess in the gunroom with boys 
of 15 and upwards, having no cabin except by rare good 
luck, the alternative being to sleep in a hammock like an 
ordinary seaman, and to keep all his belongings in a 
chest, and this goes on for five or six years. A marine 
officer joining at 17 is a wardroom officer with 53. 3d. 
per day. The disagreeable duties and dangers are much 
against the young engineer. With respect to the latter, 
I may remind your readers that five out of six engineer 
officers were killed when H.M.S. Victoria sank. 

Thirdly, officers (of a kind) recruited from the fitting 
shop, with six months’ drawing office experience, entered 
for eae service, but doubtless to be confirmed if 
possible. 

The supply of officera by the first and second methods 
having failed, the Admiralty, instead of facing the diffi- 
culty, have tried, by lowering the standard, to fill the 
ranks by this method, and even this has so far failed. In 
the early part of this year 12 appointments were offered, 
but only six candidates satisfied the examiners, these 
being principally from the Dockyards. 

These young men may very estimable, but why 
should they be turned loose on the Navy as commissioned 
officers? They will be thoroughly out of their element in 
the service, despised by their own branch for various 
obvious reasons, considered as equals by their service 
inferiors, the engine-room artificers, to whom they have to 
give orders, and naturally looked down upon by their 
messmates as inferior beings in every way. 

That the entry of these persons is unjust to the service- 
trained student and his parents can be illustrated as fol- 
lows: If an engineer student has to go through the 
shops and learn the various trades of engineering, study 
iron ship building, &c., why should a youth with a know- 
ledge of engine fitting only be considered almost equally 
eligible ? hy should the parents of an engineer student 
have to pay 40/. per annum for his training, when people 
are entered on practically the same footing who have paid 
nothing? I could say more, but will refrain. 

I consider the engineer branch will be put back socially 
and professionally to where they were 40 years ago if 
this sort of thing is allowed to goon. Other branches of 
the service level upwards ; the engineer branch levels 
downwards to the lowest social status of any of its 
members. As an alternative, it would have been far 
better for the Navy if warrant rank had been given to 
deserving engine-room artificers ; this would have satis- 
fied these men, and have made that branch more popular. 

Just one more point as to these officers. The Admiralty 
order their chief engineers that they are not held respon- 
sible for watches, &c. Captains of ships will not hold an 
artificer (a chief petty officer at present) responsible—so 
that the chief engineer is ‘‘ between the devil and the 
deep sea” with them cn board. 

ow, how can this most unsatisfactory state of things 
be altered? The reply is to make the appointment of 
assistant-engineer of sufficient value to attract the best 
men in the country, og somo 3 and socially ; also to 
immediately enlarge the Devonport College (not to trifle 
with the matter, as is being done now), so as to give a 

ter number of students the full period of training. 
This can only be done by pressure brought on the Admi- 
ralty by Parliament. We are already much indebted to 
our engineer members for the interest they have taken in 
this matter. The naval members of the Board are most 
conservative, but when we remember the benefits to the 
naval service brought about by Mr. Childers, and later by 
Lord G. Hamilton, we are encouraged to hope that this 
question will soon be satisfactorily settled. 

Yours truly, 
Hopkrvt. 
August 14, 1894. 





“SERVE TUBE” EFFICIENCY. 
To THE Epitor OF ENGINEERING. 
Str,—I have recently had my attention directed to the 
Serve tube, in order to ascertain what advantage it may 
sess over the ordinary plain tube for marine boilers. 
have perused Mr. Gros’s and Mr. Ellis’s papers to the 
Institution of Naval Architects regarding them, and have 
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before me a catalogue of these tubes, including a sketch 
of two experimental boilers and an account of the trials 
made in order to compare their merits with ordinary 
plain tubes. 

The two papers above alluded to, although they con- 
tain abundant reference to the Serve tube, and what is 
claimed for it, do not afford information that admits of a 
direct comparison of its performance with that of the 
plain tube. They relate more to the combined use of 
these tubes with a system of forced draught which is out- 
side of my present inquiry. The catalogue trials, how- 
ever, are evidently intended for the purpose I have in 
view. They give the particulars of two similar marine 
boilers, the one fitted with plain and the other with 
Serve tubes of the same outside dimensions, as well as 
particulars of the trials simultaneously made, to admit 
of this comparison. The results of these trials, which 
are set forth with considerable care and minuteness, show 
superiority for the Serve boiler of about 15 per cent., 
i.e., it is represented that the Serve tube boiler evaporates, 
when using the same amount of fuel as the plain tube 
boiler, 15 per cent. more water. Knowing, however, the 
care that is necessary to conduct trials of this kind satis- 
factorily, and how that even similar boilers, apparently 
similarly handled, in the same ship give sometimes very 
different results, no information bearing on the subject 
should be left unrecorded, in order to support the repre- 
sentations made. I think it, therefore, a pity thaton these 
trials the temperature of the gases in the smokebox is not 
given, as it forms the most natural check on the con- 
sumption results, for if the furnaces in the two boilers 
are each supplied uniformly with the same amount of 
material, which parts with more of the resultant heat to 
the water in the one instance than in the other, the dif- 
ference in the temperature of the gases in the two will be 
a direct measure of that amount. 

I also notice a very great variation in the firing 
throughout the runs, the evaporation, and the rate of 
evaporation, for the fuel supplied. I am, therefore, from 
the particulars available, unable to satisfy myself that 
the representations are fully warranted, and as one re- 
quires to be cautious in accepting statements of the kind, 
trust that further and more definite information will be 
shortly forthcoming. 

The Serve ribs have virtually the effect of increasing 
the heating surface of the tube, which they do by supply- 
ing a large addition, but of an inferior quality, to that of 
the ordinary tube heating surface. The method adopted 
of estimating the surface by the internal area is doubt- 
less better, and more convenient for Serve estimation; 
but it is confusing, and I think it would suit its interests, 
as well as the instincts of prospective customers, to con- 
tinue to reckon it as of old—by outside area—representing 
that every square foot of Serve tube outside area is equal 
to 1.3 or 1.4, as the case may be, of ordinary tube, and 
this amount could be determined, once and for all, and 
more accurately, by a laboratory experiment with a single 
tube in an open divided tank. Of course, the first thing 
that occurs to any one is that the same effect can be ob- 
tained, if desired, by reducing the diameter and increas- 
ing the number of plain tubes, and doubtless this is the 
case ; so that it becomes a mere matter of the extent to 
which this reduction can be carried conveniently. 

Two hundred and sixteen 2-in. tubes, 34 in. pitch, are 
easily accommodated in the same space, altering the out- 
side tube surface of the 3} plain tubs boiler from 807 
square feet to 1065 square feet ; and, contrary to the re- 
presentations of Mr. ‘Enis in his paper, leaves the draught 
area and steaming area between the tubes much as they 
were, the draught area being altered from 5.92 square 
peep 5.95 square feet, and the steaming area from 24}in. 

in. 

As the temperature of the waste gases and value of the 
fuel are not stated, I cannot determine the exact increase 
of ordinary tube surface to give the same efficiency in the 
plain tube boiler, but, from certain considerations, believe 
: will be very nearly the amount given by this altera- 
ion. 

As to the quality of the two beating surfaces in the 
experimental boilers, I would point out, using the figures 
quoted (internal surface), and supposing the superior 
evaporation is 15 per cent., the relative evaporation per 


unit of surface is in the plain tube boiler PA » and in the 
5 
1+.15 


Serve 2 
536 


, the ratio of the one to the other being 
ordinary__ 1 , 1536 
Serve 956 1+.15 
i.¢., 1 square foot of the former is worth 1.4 square feet 
of the latter. 

I hope, therefore, the interesting results obtained in 
these experiments will be further elaborated and detailed 
for sake of those who are interested in boiler develop- 
ment. 


=i4, 


Yours faithfully, 
JostAH McGrecor, 
78, Queen Victoria-Street, London, E.C., 
August 20, 1894, 








PATENT AGENTS. 
To THE Epitor oF ENGINEERING. 

Sir,—I beg to draw your attention to the special report 
of the Select Committee on Patent Agents Bill, now ob- 
tainable of Messrs. Eyre and Spottiswoode, East Harding- 
a — oo ye 2kd., eotene 4d. 

ou will observe c) aragraphs 2, 3, and 4) that 
the Select Committee thinkay 

(a) That the Chartered Institute, as now constituted, 
does not sufficiently represent the general body of the 
practitioners at the Patent Office. 

(6) That unless the Amended Bill (i.e., the Institute’s 





Bill, brought in by Mr. Warmington, M. P., and amended 
by the Select Committee) or some similar measure be- 
comes law, the Board of Trade should (under the 1888 
Act) remove the register, and the control of the registrar 
and examinations, from the Institute, which in that case 
should be called to account for fees received, and to pay 
over the balance to the Treasury, allowance being made 
for any proper expenses incurred ; and 

(c) That the Institute’s fees for entrance and member- 
ship have been ona scale which prevents agents joining 
their body. 

These three statements practically cover the whole 
ground upon which the Committee of Patent Agents, 
and the Society of Patent Agents founded by members of 
this Committee, have for so long urged the Chartered 
Institute to remodel itself, and to take the views of the 
profession generally upon the future government and con- 
trol of practitioners at the Patent Oftice. 

It is because our representations and complaints have 
been without influence upon the Institute, that we 
approached first the Privy Council, then the Board of 
Trade, and subsequently Parliament to obtain just and 
equal recognition. 

The report of the Select Committee fully justifies all 
our endeavours. 

Yours faithfully, 
THomas WILKINS, Chairman. 

Committee of Patent Agents, 40, Chancery-lane, 

London, W.C., August 17, 1894. 

[We dealt in our last issue (vide page 234) with the re- 

port to which our correspondent refers.—Ep. E.] 





To THE Eprtor oF ENGINEERING. 

Srr,—The special report from the Select Committee on 
the Patent Agents Bill is so damaging to the pretensions 
and policy of the Chartered Institute, that even you 
say, ‘* We are afraid that the present condition of affairs 
has come about partly by want of tact and discretion 
on the part of the Institute.” This is literally true, but 
in order to hasten your complete conversion, permit me to 
give you the other part of the reasons for its discomfiture. 

The Institute, composed of 70 members, proposed by its 
Bill to govern and control the whole of the profession 
(numbering 245); to tax them all for its own support; to 
act as public prosecutor in certain cases ; to restrict in- 
ventors from employing any person who signed a docu- 
ment for the Patent Otfice except a registered patent 
agent; to exempt agents from jury and military duties ; 
to re-introduce the Lord Chancellor as a controlling 
authority in patent matters; to confirm the charter of 
the Institute; and to legalise certain acts done by the 
Institute and its registrar, which had been declared 
illegal by the Scotch Court of Appeal, and were then 
under appeal to the House of Lords. I use the term 
‘Tnstitute,” but should quote Section 24 of the Bill, 
which says, ‘‘any act or thing authorised or required to 
b3 done by the Institute under, or in pursuance of, this 
Act, may be done by the Council for the time being on 
behalf of the Institute.” The Council ‘‘for the time 
being” is composed of the representatives of 10 London 
firms (some firms having two members thereon), and by 
confirming the charter, four, or, practically speaking, 
five, men are members so long as they remain members 
of the Institute; and nothing less than an amended 
aoe or a special Act of Parliament can displace 
them. 

The Select Committee not only struck these pro- 
visions out of the Bill, but amended it by forming a 
new representative body to control the profession on 
lines suggested by the Bill of the Society of Patent 
Agents, and the precedent of the Incorporated Law 
Society. The Bill, so amended, has been withdrawn by 
the Institute. 

The Institute witnesses, like your article of April 27 
last, alleged almost general dishonesty and incompetency 
on the part of agents not members of the Institute. We 
have had to submit to these allegations now for some 
years, and it appears to be put forward as an excuse for 
the arbitrary power sought by the Institute. As to the 
dishonesty, the Chairman of the Institute’s Discipline 
Committee stated in evidence that since March, 1891, 
charges of disgraceful professional conduct against six 
persons had been submitted to the Board of Trade, of 
which the Board rejected the demand to strike the name 
off the register in two cases; they did not act in two 
cases, and they did act in the other two cases. I regret 
to hear that even so many cases occurred in our profes- 
sion. 

With regard to competence, it is the duty of patent 
agents to construe the Patents, Designs, and Trade- Marks 
Acts to the best of their ability, and we might fairly expect 
the Council of the Institute to be especially proficient ; 
yet the Lord Chancellor, in giving judgment on the 
appeal of the Institute, said: ‘‘ You have here, for the first 
time, a new offence created—the offence of practising as a 
patent agent without being on the register. But for that 
enactment creating that offence, the defender has done 
nothing of which anybody would have a legal right 
to complain, either civilly or criminally. The Legis- 
lature ad created that new offence, has prescribed 
the punishment for it, namely, a penalty of 20/. 
Can it — under these circumstances, be open 
for them to bring the individual, not hefore the 
summary court at small expense to determine the question 
of his liability to a 201. penalty, but to bring him before 
the Court of Session with its attendant expense, and to 
ask the Court of Session to make a declaration that he 
has been breaking the law in a manner which the Legisla- 
ture has said subjects him to a penalty, and then, having 
proved that he has rendered himself Jiable to a penalty, 
to ask the Court of Session to interdict him with this 
result, that if he were to offend again he would not be 
subject to the summary procedure and the 20/. penalty, 





but would be liable to impriscnment for breach of the 
interdict ? 

‘** My Lords, it seems to me, I confess, scarcely neces- 
sary to do more than state the contention to show that it 
i3 impossible that it can be supported. If that be the 
law, the number of cases must have been almost innumer- 
able in which such a proceeding would have been com- 
— and — it is absolutely unheard of. I will not 

well upon the grave inconveniences which would result 
from sanctioning a procedure of that description. The 
rule of procedure and the amount of penalty are often 
regarded by the Legislature as of the utmost importance 
when they are creating new offences, and the law would, 
I believe, contrary to their intention, be most seriously 
modified if it were held that the party committing the 
breach of that which, for the first time, is made an offence, 
were to subject himself by so doing to proceedings of this 
description, which might result in a committal to prison.” 

The costs in the House of Lords and the lower Court 
have been given against the Institute, and probably 12007. 
will be required to cover them. By its charter the income 
and property of the Institute must be applied solely to- 
wards the promotion of the objects of the Institute as set 
forth in the memorandum of association, and Ido not 
see any provision for acting as a prosecutor in the original 
memorandum of association of the Institute. But 
amongst the objects stated in the memorandum and the 
charter are ‘‘ to form a representative body of the patent 
agents of the United Kingdom,” and “to extend their 
opportunities and facilities for meeting, correspondence, 
discussion, and interchanging ideas respecting the matters 
connected with their professional practice, and generally 
to aid in the acquisition and dissemination of knowledge 
appertaining to their profession.” 

No serious attempt has been made to carry out these 
worthy objects, and the sale of their publications 
and admittance to their meetings have been denied to 
agents who are not members. The Institute has 
been practically a secret society to the great bulk of the 
profession, and we claim that public powers and 

rivileges are not conferred for the sole benefit of the 
ew. The above will, perhaps, account for the “‘animus 
shown against the Chartered Institute by a number of 
agents who are not members,” and why “‘ more of the 
agents have not joined,” which puzzled the writer of your 
article of April 27. They object to ‘be hall-marked by 
fellowship of the Institute ” (as Mr. Wise puts it) so long 
as the Institute fails to carry out its professed objects. 
I am, Sir, yours obediently. 
J. Stnctarrn Farrrax, 
Vice-President Society of Patent Agents. 
433, Strand, London, W.C., August 21, 1894. 





THE NILE RESERVOIR. 
To THE EpiTorR oF ENGINEERING. 

Srr,—On Plate 8 of the plans prepared by the Reser- 
voir Department, there is a plan of Phil, with the levels, 
Mr. Webb will see that there is an obvious answer to his 
question, ‘‘Why not put a concrete wall round the 
island, so as to inclose the temples?” The wall would rise 
13.5 metres above the floor of the great temple, and 16.5 
metres above ‘‘Pharaoh’s Bed.” If a further allowance 
of a metre was made for the waves in the lake, the ‘‘ con- 
crete wall” 750 metres in length would require to be of 
precisely the same stability and breadth of base as the 





\os 101.5 
7 
2570 
Proposed water level .. 118 m 
Pharaoh’s Bed .. ‘ a? a 
Colonnade 103.4 ,, = 14.6 ,, 
Temple floor 104.5,, = 1.35,, 


‘dam under 15 metres head of water” on Plate2. If 
the dam had 150 square metres x 750 metres = 112,500 
cubic metres, at 1.5/., the total is the respectable sum of 
168,750/.; or with the foundation and contingencies at 
least 250,000/. But the chief objection remains. Phile 
is beautiful as seen from the shore; and, in turn, for the 
views from theisland, with the background of sky, rock, 
and water. What would it be worth to the artistic eye, 
inclosed in a well, with walls 50 ft. high and in some 
parts actually against the walls of the present structures ? 





RyLANDs’ HARDWARE.—There has just been issued, from 
the offices of the Iron 1’rade Circular, 46, Union-passage, 
Birmingham, one of those serviceable trade directories 
which = been identified with Rylands’ Circular for 
many years. It is devoted to the hardware industries, 
and is a work of 450 pages. It includes a list of articles 
which are usually included under the bre ht py term 
‘*hardware,” and tables ye mye of standard sizes. But 
the bulk of the work is taken up with the directory of 
manufacturers, arranged alphabetically, and according to 
towns, to products, and to telegraphic addresses. ere 
is also a clearly printed map of Birmingham, the centre 
of the industry and of the Midlands. The published 
price is 30s. 
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INDUSTRIAL NOTES. 

Tue reports of the Labour Department of the Board 
of Trade enable us to take a wider view of the condi- 
tion of trade in the various industries of the kingdom 
than is possible from special and isolated reports from 
week to week. The general statistics of employment 
show a continual downward tendency in most branches 
of industry. This downward tendency is due to 
various causes at home and abroad, but one of them 
is undoubtedly the unsettled state of the labour 
market, mainly in connection with the coal strike in 
Scotland, and miners’ disputes generally over a long 
period, and the strike on the north-east coast. The 
effects of those disputes extend far beyond the 
localities in which they occur, and the particular 
trades specially concerned in them. The disputes 
themselves may be, to a certain extent, local, but the 
detrimental effects are general over a very wide area ; 
and this will be more and more the case in proportion 
as the principle of federation is extended among the 
labour unions of the country. 

In the 52 unions making returns to the department, 
there were 358,565 members; of this aggregage the 
total number of unemployed was 26,576, or 7.4 per 
cent. of the whole, as compared with 6.3 per cent. in 
the month previous, and 6.2 in the same month of last 
year. The chart lines for 1893 and 1894 show while 
in 1893 the year started with about 10 per cent. un- 
employed, the proportion declined to 6 per cent. in 
May and June, saul then began slowly to rise to 6.2 
per cent.in July. This year, starting with 8 per cent., it 
fell to 6 per cent. in March and April, rising higher 
in May and June, and then going up rapidly in July 
to 7.4 per cent. The decline in trade began earlier 
this year, and the increase in the number out of work 
augmented more rapidly than in last year at the same 
period. 


In the coalmining districts returns have been re- 
ceived from 838 collieries, employing 233,612 persons. 
The average time during which coal was hewn and 
drawn to the surface was 4.69 days, as compared with 
4.76 in the month previous, and 4.71 in the month pre- 
ceding that. The average working hours have, there- 
fere, been far below eight hours per day, or 48 hours 
per week. The Scottish collieries are not included in 
this computation, because a large number of them 
have been idle. And even the figures given do not 
necessarily imply that all the workpeople at the 838 
collieries worked the full number of hours and days 
given, so that work at the collieries has not been over 
brisk during the last three months, quite apart from 
the strike in Scotland. 

Employment in the ironstone mines, taking the 32 
iron ore mines making returns, was better, the average 
time worked being 5.85 days, compared with 5.94 in 
the previous month, and 5.70 in the month preceding. 
But, although the ironstone mines are fairly at work, 
the pig-iron trade is depressed, and a further reduc- 
tion in the number of furnaces in blast has taken place, 
but this is mainly owing to the Scotch miners’ strike. 
The returns furnished by three-fourths of the iron- 
masters of the United Kingdom, employing 17,335 
workpeople, show that 246 furnaces were in blast, as 
compared with 259 in the month previous. Nearly the 
whole of the 13 furnaces not in blast are laid off in con- 
sequence of the miners’ strike in Scotland, 


In the engineering and metal branches of trade 
generally there is a decline, the percentage of unem- 
ployed having risen from 9 per cent. to 9.7 per cent., 
this month showing a still further decline. Doubtless 
this is largely due to the dispute of the moulders and 
patternmakers on the north-east coast. But generally 
there is an absence of activity in all these branches of 
industry. The shipbuilding trades show a very con- 
siderable falling off, partly attributable to the same 
cause, the percentage of unemployed in those branches 
of industry having risen from 13.2 per cent. to 17.3 
per cent. But even if the districts on the north-east 
coast were excluded from the computation, the per- 
centage of unemployed would still be very large— 
namely, about 10 per cent. all over the United King- 
dom, exclusive of the districts affected by the strike. 
This condition of things is all the more disheartening 
by reason of the fact that the year opened with fair 

rospects, there being every reason to hope, and even 

elieve, that it would be fairly prosperous for the 
shipbuilding, engineering, and all cognate industries. 


The building trades throughout the United King- 
dom keep busy in nearly all districts, though there 
was a very slight falling off in the number employed, 
the proportion being 3.6 per cent., as compared with 
3.5 per cent. in the previous month. Masons, brick- 
layers, plasterers, carpenters and joiners, &c., have been 
about stationary as compared with recent months, but 
the plumbing and painting branches show a very slight 
decline. On the whole the building trades have had a 
prosperous time of it as compared with other trades, 
Closely associated with these are the woodworkin 
and furnishing trades, all of which, though dsecethod 





as being quiet, are tolerably well employed, only 4.4 
per cent. being out of work in all the unions making 
returns. Taking the whole of those groups of trades 
together, and considering the variety of smaller in- 
dustries more or less dependent upon them, or affected 
by them, trade has not been so generally depressed as 
in other industries. 


The number of seamen shipped has increased by 15 
per cent. as compared with the previous month, and 
by 2 per cent. as compared with the same period of 
last year. The supply of men is still, however, in 
excess of the demand at nearly all the ports. The 
fishing trade shows that the value of the catch is 
above the average on the east coast, but below the 
average on the west coast. On the whole, the condi- 
tion of the seamen has improved, though the demand 
has not been such as to greatly improve the rates of 
wages in the mercantile marine. 


Dock and riverside labour has improved to some 
extent both in London and in many of the chief ports 
of the kingdom; but in Glasgow and other Scottish 
ports the coal strike has affected the dock and river- 
side workers disadvantageously, work at such ports 
being slack. In London, the average number employed 
was 7310, as compared with 7011 in the previous 
month, an increase of 299, and an increase of 430 as 
compared with the same period of last year. The in- 
creased activity was mainly at the Millwall Docks, in 
the grain trade, and at the Surrey Commercial Docks, 
in connection with the timber trade. But employment 
generally at the Albert and Victoria Docks has also 
been better. In one week the average aggregate 
number employed was as high as 7631, the lowest 
being 6951. At the wharves in Thames-street, at 
Wapping, and on the south side of the river, employ- 
ment has been very fair and steady, though there are 
many out of work. The lightermen and watermen 
report trade as improving, but coal porters say it is 
slack. Taking the general run of trade in all indus- 
tries, dock and riverside workers, and all on the river, 
have been tolerably busy on the whole. 


Complaints continue to be made with respect to the 
conduct of the Government as regards shipbuilding 
contracts, the Thames being left out in the cold. All 
the engineering, shipbuilding, and metal trades in 
London continue depressed. 3 79 branches of trades 
unions in those industries, with an aggregate of 13,710 
members, 1053, or 7.7 per cent., were unemployed, as 
compared with 7.1 per cent. last month, and 6.1 in the 
month previous. A good deal of pressure is being 
brought to bear upon the Government to give some 
orders to the Thames Iron and Shipbuilding Com- 
pany, though with what result is not yet , Frm 

he building trades in London have been and are toler- 
ably busy. In 140 branchesof trades unions in the metro- 
polis, only 4.7 per cent, are unemployed, as compared 
with 5.6 per cent. in the month previous. The carpenters 
and joiners describe trade as good, the bricklayers as 
improving, the plumbers as moderate, and the masons, 
painters, and decorators as dull; but the furnishing 
and wood-working trades in London are depressed. In 
22 branches of trades unions 8.6 per cent. were un- 
employed, as compared with 8.1] per cent. in the 
month previous. Many of the other London trades 
are dull and depressed, and some show a tendency to 
still further decline, and that, too, at a season usually 
the most brisk in the whole year. 


Labour disputes show a decrease, and a tendency to 
decrease, as compared with the previous month. Only 
66 fresh disputes arose, as compared with 85 in the 
month previous. But, on the other hand, the two 
great disputes still continue, that on the north-east 
coast, and that in Scotland, both of which may be said 
to be a series of disputes, so widely do they extend, 
and involving, as they do, such large bodies of men. 
The number of persons involved in the 66 fresh dis- 
putes has not been large, no fresh disputes of large 
dimensions having occurred. Nevertheless over 10,000 
persons have been involved, some 9100 odd being con- 
cerned in 53 out of the total of 66 disputes. The aggre- 
gate affected by existing disputes was 76,000 persons, 
while 16 disputes, affecting 1700 persons, were settled 
in the course of the month. Of the new disputes, 16 
were in the building trades, 13 in the textile trades, 
11 in the mining and quarrying industries, seven in 
the engineering and metal trades, seven in the cloth- 
ing trades, four in seafaring and dock labour, and one 
in the shipbuilding industries. The other seven were 
in miscellaneous trades. 

The changes in wages and hours of labour as re- 
ported were 89, of which 66 were alterations in the 
rates of wages, and 23 changes in the hours of labour. 
An increase in wages was reported in 49 cases, the 
total number benefited thereby being only 5350. The 
decrease in wages affected 120,000 in the 13 cases 
reported. The latter is irrespective of the federated 
coalminers, some 250,000 of whom have assented to a 
10 per cent. reduction by agreement. Only one 
increase in working hours is reported, but a reduction 





took place in 23 cases, affecting some 1350 persons. 
The increase in the rates of wages was mainly in the 
building trades, in 16 places, affecting eight separate 
branches of those trades; in the engineering and 
metal trades, affecting mainly the less skilled workers ; 
in the textile trades in nine cases; in the boot and 
shoe trades in six cases ; in the printing trades in two 
cases. Corporation employés were benefited in seven 
cases, and drivers of vehicles in four cases. The hours 
of labour were reduced in the building trades in seven 
cases, and as regards employés of local bodies in three 
cases ; the others being in various branches of industry. 
On the whole, the record is favourable to labour ; even 
in the cases of reduction it is less unfavourable than 
appears on the surface, for the reductions have steadied 
trade, and increased employment. 


The monthly report of the Boilermakers and Iron 
Shipbuilders says: ‘‘ The outlook is a gloomy one. 
according to the returns received.” There were 4409 
members on donation benefit, an increase of 1573 in 
the month, and 2627 signing the vacant book, exempt- 
ing from contributions, an increase of 400, ora total 
increase of unemployed of 1973. The percentage of 
unemployed was 18.3, as against 13.2 last month. At 
the same time the report adds that if the strikes on the 
north-east coast and in Scotland were settled, a great 
change for the better would take place. Trade generally 
is good on the Clyde, at Belfast, and at Barrow-in- 
Furness, so that many of the men thrown out of work 
on the north-east coast—on the Tyne, the Wear, the 
Tees, and at the Hartlepools—have found employment 
at the Clyde, Belfast, and Barrow, otherwise the percen- 
tage out of work would have been very large indeed. 
The net result is that there was only a decrease in the 
funds on the past quarter of $2/., instead of some 5000/. 
had not the men found other employment. The report 
speaks very severely as regards the strike of the iron- 
moulders and patternmakers. ‘‘ The baneful influence 
of this dispute has caused the closing of several yards 
and shops, and the discharge of large numbers of 
members from other yards and shops that have not 
altogether closed.” It then goes on to urge concilia- 
tion. It suggests an agreement for a fixed wage for five 
years, atthe end of which time an advance, if trade 
were prosperous, but no reductions. It further urges 
that reductions are no good either to employers or to 
the employed. Steady trade is best for the country, 
for all classes and all sections, and it states that this 
would be secured if strikes were things of the past. 
Wage fluctuations are condemned. The losses sustained 
by a strike to get back reductions in wages, involve 
suffering to those on strike, and loss to the employers 
greatly beyond all gain by any reduction. The report 
is likewise severe upon those who use intemperate 
language, engendering a bad feeling, and rendering a 
good understanding next to impossible. It is refresh- 
ing to find the representatives of this great union, 
with nearly 40,000 members—39,194 last month—de- 
precating strife, and urging conciliation. Yet in 
numbers and funds it is, perhaps, the best fighting 
union in existence, if it chose to put forth its full 
strength. 


In the Lancashire districts a rather firmer tone is 
manifest as regards pig iron, otherwise there is little 
to report in the way of improvement. No appreciably 
increased weight of work is coming forward amongst 
engineers, and the establishments for the most part 
are only moderately employed, with no present indi- 
cation of any real improvement. This is the general 
condition of things, a some of the firms engaged 
on specialities continue to be moderately well employed. 
More business has been doing in the iron trade, a fair 
amount of buying having been going on in raw material, 
the effect of which has been the hardening of prices 
somewhat. The causes of this are the Scotch strike of 
miners, and the probable effect of the tariff question in 
America, In the manufactured iron trade makers are 
a little better off for orders than they have been 
recently, but prices do not move in unison with 
the orders. The steel trade continues quiet. The 
special reports to the Labour Department regard the 
condition of the engineering trades in Manchester and 
the district as bad, with an increased number out of 
work. Boilermakers are only moderately employed, 
with a slightly increased number out of work. With 
the braziers and metal-workers things are bad. At 
Stockport the iron trades are about the same as in 
Manchester. In the Oldham district the general engi- 
neering trades are dull, the workmen being but 
moderately engaged. In the machine shops trade is 
fair. Boilermakers, ironfounders, and brassfounders 
are fairly well employed, but those engaged in the 
textile machinery de ents are rather slack. In 
the Bolton district the engineering and iron industries 
are dull and quiet, employment being hard to obtain, 
but those engaged in the production of cotton spinning 
sere Hon fairly well employed. In the Accring- 
ton and Burnley districts the iron trades are dull. 
In the Barrow district shipbuilding is busy, and 
marine engineers are well employed, but some of the 
branches are quiet, and suspensions have taken place, 
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In the Liverpool district engineering and shipbuilding 
are dull ; the engineers report 12 per cent. out of work. 
Ironfounders are rather quiet, and metal planers and 
slotters are but moderately employed. There are no 
labour disputes of any consequence in any of the 
districts, which is fortunate, but in all other respects 
the prospects are not bright, not even encouraging, 
especially considering the period of the year, when, 
usually, employment is at its best in all trades. 





In the Wolverhampton district the iron trade is 
fairly well maintained, the current demand for all 
classes of finished iron being good, and prices, on the 
whole, have been firm. Nevertheless, many of the 
works are only partially employed, and several mills 
and forges have been stopped, owing to the continued 
depression, The steel trade is hardly so brisk as it 
was, the manufacturers not caring to bring down their 
prices to the level of some outside competitors. The 
recent orders booked have been mainly for bar iron, 
hoops, sheet, plates, and angles. Common bars and 
galvanising sheets have been most in demand. The 
Labour Department reports are nearly, but not quite, 
the same. They state that steelworkers of all classes 
are busy, that there are fewer puddling furnaces at 
work than last month, and that two forges have been 
stopped. Fewer men are employed in the engineering 
and constructive machine shops, short time is being 
worked by the iron door and safe makers, and the 
heavy ironfounders, tool-makers, machinists, and col- 
liery air-tube makers report a decline in their respective 
trades. But bridge and girder constructors, boiler 
and tank makers, and gasholder constructors are 
better employed, while the men employed at the 
railway works are on full time. 


In the Birmingham district there has been a little 
more animation in view of the American tariff changes ; 
though the business done has been small, the inquiries 
are more numerous, and the market shows more firm- 
ness and flexibility. Some good orders have been 
taken for Midland pig iron for local consumption, and 
there has been some buying of tinplates. Steel is in 
good demand, but prices are kept down by outside 
competition, and likewise by an increase by local com- 

etition, a new steel furnace having been started at 

ound Oak recently. Inthe engineering branches the 
machine shops are running fuller time, and are mode- 
rately busy. Patternmakers report only 3.3 per cent. 
out of work, as against 5.5 per cent. last month. 
Workers in railway rolling stock are busy ; gunmakers 
are a little busier. 





The strike on the north-east coast continues; all 
efforts so far have failed to bring about a settlement or 
an adjustment on terms acceptable to both parties. 
The local leaders of trades unions have tried to effect 
asettlement, and some outside efforts have been made, 
but hitherto without success. Both sides seem bent 
upon a complete triumph. 

The Scotch coal dispute continues, though here, 
again, efforts have been made to bring about a settle- 
ment. Itis reported that two employers, acting, so it 
is said, from political motives, iene offered terms. 
But the main body of coalowners and miners appear 
to be firm. The offer of splitting the difference, to go 
back to work at 6d. reduction, instead of at 1s., 
has not been accepted all round as a basis of com- 
— There is great privation, and efforts are 
ing made to feed the women and children. 





The Mines Eight - Hours Bill was withdrawn on 
Wednesday in last week, after the carrying of the con- 
tracting-out clause in the House of Commons. There 
was some curious cross-voting, and still more curious 
abstentions. Members were even about the House who 
would not or did not vote. There was also some hard 
hitting in the House, not the least hard blows being 
given by the two opposing sections of the miners’ repre- 
sentatives present. The sense of relief when the 
debate was over, and the fate of the Bill was announced, 
implied no very great fondness for the measure on the 
part of some of its supposed supporters. 


The congress at Norwich bids fair to be stormy, 
perhaps the most stormy even of the last four con- 
gresses, all of which were more remarkable for ‘*scenes” 
than any of the 20 predecessors. A good deal of the 
interest will centre in the election of the secretary, 
whose firmness on the eight-hours question has given 
grave offence. Both Mr. Fenwick and Mr. Wilson 
will have to defend their attitude on that question. 
But there is also a determination to get rid of the more 
moderate men on the Parliamentary Committee. It is 
a case of capturing the citadel. But as the older 
unions find most of the money for carrying on the 
work of the Parliamentary Committee, it is thought 
that some of these will withhold support if the older 
representatives are discarded. If a split take place, 
the influence of the congress will be destroyed. Only 
two of the earlier members of congress are expected 


to be present, and these date from 1872 or 1873, Mr. 
Knight and Mr, Ashton, 








ON THE HARBOUR AND DOCKS OF 
SOUTHAMPTON.* 


By Mr. Joun Dixon, Dock and Marine Superintendent, 
London and South-Western Railway Company. 

IN the 1811 edition of ‘‘ Paterson’s Roads” there is the 
following description of the Southampton of that day: 

‘* Southampton is pleasantly situated on a gentle ascent 
between the Itchen and Anton or Test rivers. It occu- 
pies a kind of peninsula, the soil of which is a hard 
gravel, and the streets are always clean and dry. The 
chief trade of Southampton is with the islands of Jersey, 
Guernsey, Alderney, and Sark; several sloops are con- 
tinually passing between these islands and Southampton. 
A carpet and a silk manufactory are established here, and 
at South Stoneham, a little distant, are mills for manu- 
facturing blocks and pumps for the Navy.” 

The information is also added that the number of 
houses in the town was 1582 and the population 7913. 

There is not much in this brief account indicative of 





to the port from the westward, and the other by the Har- 
bour Board in Southampton Water. All four are to be 
lighted and maintained by the Harbour Board, the 
London and South-Western Le we Company a a 
considerable contribution towards the expense incurred. 

The Royal Pier, which has lately been reconstructed 
by the Harbour Board, is used for excursion and steam- 
boat traffic, and the South-Western trains go alongside 
the steamers, which run in connection with them, for 
Cowes, Ryde, and the Isle of Wight traffic generally. A 
spacious pavilion has also just been completed on the pier, 
and this has been lent to the Chamber of Commerce for 
the purpose of entertaining the members of the Institution 
after the business meeting of to-day. 

The Harbour Board are also engaged at the present 
time, with the South-Western Railway Company as their 
contractors, in the important work of bringing the five- 
fathom line right up from abreast of Netley to the en- 
trance of the Empress Dock, so as to afford a minimum 
depth of 30 ft. at low water of ordinary spring tides, and 
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the future in store for the ancient port of Southampton, 
although eight years previously, viz., in 1803, the first 
step had been taken by the establishment of the Harbour 
Board, which has ever since managed the general affairs 
of the port, a jurisdiction extending from an imaginary 
line in the Solent outside Calshot up the Southampton 
Water, and the Rivers Hamble, Itchen, and Test. 

The Act of 1803 contained powers for, amongst other 
things, the construction of docks, but these powers were 
never exercised by the Harbour Board, who have con- 
tented themselves with the extension and improvement of 
the quays, the building of piers, the construction of ware- 
houses, the laying down of tramways connecting their 
works with the railway system, the dredging and lighting 
of channels, &c. , 

The Harbour Board maintain two lightships ; one, the 
Itchen light, at the mouth of the River Itchen, and near 
the southern extremity of the new dock works ; the other, 
the Spit light, just outside of Calshot Castle, marking 
the entrance to the Southampton Water. The buoys are 
in accordance with the uniform Be mee of buoyage, and 
are shortly to be supplemen by four gas buoys— 
Pintsch’s system. Three of these are to be - down b 
the Trinity House, in the Solent, to mark the approac 
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thus allow any vessel at present afloat to come up to our 
—— at any time of the tide. 

The Harbour Board (or Commissioners) consist of the 
members of the Corporation of Southampton, and 10 
Specific Commissioners, who are practically life members 
of the Board, The Mayor, who is also Admiral of the 
Port, is elected chairman of the Board, with a virtually 
permanent Deputy-Chairman re-elected annually. 

The statutes which now govern the Board are those 

d between the years 1863 and 1891. The debt of the 
ard is upwards of 200,000/., and their revenue from all 
sources about 18,000/. per annum. ‘ 

Although, as already stated, powers were obtained for 
the construction of docks as far back as the year 1803, 
nothing was done in this direction till 1836, when an Act 
was obtained by the Southampton Dock Company giving 
them similar powers. This was two years after the Act 
had been obtained for the construction of the London and 
Southampton Railway, and the two undertakings—so de- 
pendent on each other—were carried out almost simulta- 
neously, the railway being opened throughout in 1840, 
and the 16 acres of tidal or open dock completed and 
opened in 1843. The inner or close dock was not opened 
till 1851. This dock is the only one ing a pair of 
gates. It is 10 acres in extent, and a depth of 25 ft. 
to 28 ft. of water, the depth in the open dock varying from 
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18 ft. ab low water to 31 ft. at high water of ordinary 
spring tides. 

The Extension (Quay on the River Itchen was completed 
in 1876, is 1720 ft. in length, and has a depth of 20 ft. ab 
low water ordinary spring tides. This quay is principally 
used by the Cape mail and other steamers of the Union 
Steamship Company. 

Next in order of completion is the Empress Dock, 
opened by Her Majesty in 1890. This fine dock is 184 
acres in extent, and has four quays of 850 ft. each in 
length, with 26 ft. depth of water alongside at low water 
ordinary spring tides. This dock is used by the steamers 
of the American Line, and by the larger steamers, such 
as the Nile and Danube of the Royal Mail Steam Packet 
Company, and the Scot of the Union Steamship Company. 

It is no uncommon thing for these steamers to dock 
and undock at dead low water, a feat which cannot be 
accomplished at any other port in the United Kingdom, 
All the quays, both in the old and new docks and the 
extension, are amply supplied with sheds and warehouses, 
with the railways running alongside and under cover, so 
that the operations of loading and unloading may be 
carried on with the utmost convenience and despatch. 
A large warehouse is approaching completion on the 
north side of the inner or close dock. This building, 
300 ft. in length and 100 ft. in breadth, and consisting of 
eight floors and a basement, is designed for the accommo- 
dation of grain, flour, and general merchandise, including 
bacon, cheese, and American provisions generally, also 
champagne, which is shipped in considerable quantities 
from France, vid Havre, and is stored in the various 
vaults of the company. This warehouse, like the others 
adjacent, will be fitted up with elevators and conveying 
machinery of modern design, capable of dealing with 100 
tons of grain per hour, either from ship, lighter, or rail- 
way truck. 

Shedding for the storage of wood goods has been pro- 
vided on a somewhat extensive scale on the south side of 
the same dock, the tendency now being to place all 
manner of deals, battens, flooring boards, and the like, 
under cover, instead of, as is the older practice, storing 
them in the open air, exposed to all the risks of weather, 
wind, and dirt, 

At the western end of this same close dock is a large 
coal dépot leased to the Southampton Steamship Coal and 
Patent Fuel Company. Coals are brought here by colliers 
and discharged by steam cranes placed in the roof of the 
building, being at the same time screened and made 
ready for consumption. The smallest of the coal is con- 
verted in the adjoining factory into briquettes for house- 
hold use, in which form it is a very popular fuel in 
Southampton and the neighbourhood. 

In the closs and open docks there are three sets of 
sheerlegs, varying in power from 20 to 100 tons, and a 
large number of hydraulic cranes of various powers. 
These latter have been provided since the transfer of the 
docks to the London and South-Western Railway Com- 
pany in November, 1892, and form part of a complete 
system of hydraulic power worked from a central station 
near the graving docks. The boilers and engines for this 
installation, as also the miles of pressure pipe used for | 
the distribution of the hydraulic power over the dock 
estate, were supplied by Messrs. John Abbot and Co., | 
of Gateshead-on-Tyne. The boilers—three in number | 
—are of the Galloway type, 30 ft. long by 7 ft. 6 in. 
in diameter, and are wank a pressure of 120 lb. per 
square inch. The pair of tamdem compound surface- 
condensing engines are capable of pumping 300 gallons 
of water per minute at 750 lb. per square inch accumu- 
lator pressure. 

The plant is capable of working about 30 cranes of lift- | 
ing power varying from 20 cwt. to 100 cwt., as also the | 
elevators, grain conveyors, coal hoist, and capstans. Some | 
of the cranes were constructed by Messrs, John Abbot | 
and Co., the makers of the engines, and the remainder of 
the cranes, together with the large ship-hauling capstans, 
by Messrs. Sir William G. Armstrong, Mitchell, and Co., | 
of Neweastle-on-Tyne. | 

In connection with the hydraulic plant, I may mention | 
that a coal barge dock has been constructed on the Itchen, 
at the northern boundary of the estate, for the purpose | 
of discharging bunker coal from the colliers, which bring | 
it from South Wales or elsewhere, into lighters which | 
take it —— the steamer which is to be coaled. 
This is done by means of four hydraulic weighing cranes, | 
erected on a Jetty, on the river side of which the collier | 
is moored, the lighters being on the other side in a small | 
floating dock. This arrangement has noclaim to novelty, | 
except, perhaps, ab Southampton ; but our example has | 
been followed, I understand, at Birkenhead, where the 
dock authorities have just completed and put to work a 
very similar arrangement for dealing with colliers and coal | 








barges. 

While thus dealing with coal brought by water, ib is 
also intended to improve on the present mode of coalin 
from the land side out of wagons brought from Sout 
Wales byrail. For this purposes large coal hoist is being 
erected, by means of which the 10-ton railway wagons will 
be emptied into boxes containing about 25 cwt. each. 
These boxes will be carried on wagon bodies, after the | 
manner once in vogue in Sonth Wales, and still, I believe, 
to some extent, in Lancashire. When required for ship- 
ment, the coal will be taken alongside in the boxes, the 
boxes lifted by cranes of varying radius, and the contents | 
emptied into hoppers placed abreast or over the coal ports | 
in the side of the vessel; the coal will then be gently 
pushed forward from the hopper into the bunker port by 
an hydraulic arrangement of special design. y this 
means a great saving of labour, time, mess, and dirt is 
expected to be effected, and the coal will be delivered to 
the trimmers in the bunkers very much in the same, 
manner as at present, viz., about a etful at a time. 

There has also been put down by the railway com- | 


pany at the docks a very complete installation of 
electric lighting plant, and the estate is admirably lighted 
from a central station adjoining the hydraulic engine- 
house, by means of powerful arc lamps for the outside, 
and of incandescent lamps for the interior of the sheds, 
shops, offices, &c., as also of the South-Western Hotel, 
which adjoins the railway station and docks. The con- 
tractors for the electric plant, and for the dock lighting 
enerally, were Messrs. Crompton and Co., of Chelms- 
ord, and for the hotel lighting, Messrs, Sharp and Kent, 
of Westminster. 

On the south side of the tidal basin are four dry docks 
of the following capacity, affording unusual facilities for 
the inspection and repair of ships : 

-» Depth on 
Wide. 

Feet, dull. 
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The water is pumped from these docks by powerful 
steam engines, driving centrifugal pumps (Gwynne’s 
“Invincible” type); and, owing to the convenience of 
the arrangements, coupled with the fact, almost peculiar 
to Southampton, that there is a double high tide—practi- 
cally a state of high water lasting about four hours—it 
has been found possible to undock as many as three large 
vessels, and to dock an equal number on the same tide. 
This double high water at wap THe pri appears to be 
caused by the tidal wave being divided on its way up the 
English Channel by the western or Needles end of the 
Isle of Wight, one portion proceeding up the Solent and 
Southampton Water to Southampton, and the remainder 
continuing on its course on the southern side of the 
island. By the time the first high water is over, and the 
tide shows signs of ebbing at Southampton, the flood tide 
has worked its way round by Spithead, and, meeting the 
ebb, practically dams and holds it up so long as the tidal 
stream is working westward. As soon as the tide turns 
at Spithead, and the stream begins to work to the east- 
ward, the real ebb commences from Southampton Water, 
and runs strongly out, having so much less time in which 
to do its work than is allowed for the flood tide. This 
increased rate of the ebb, as compared with the flood, 
has also, no doubt, a great deal to do with the scouring of 
the various channels in connection with the harbour and 
Southampton Water. 

I now proceed to give « short account of the works now 
in progress for the provision of deep water quays on the 
Rivers Itchen and Test, and of the new graving dock 
situated between the two. This graving dock will be, 
when completed, the largest single graving dock in the 
world. I%s length on floor is 750 ft., which could be ex- 
tended to 1000 ft. or more if ever required. The width at 
entrance is 87 ft. 6 in. at sill level, and 91 ft. abt cope. 
The depth on blocks will be 29 ft. 6 in. at high water 
neaps. It will be provided with a ship caisson carrying 
road and railway from the Empress Dock to the Itchen 
New Quays. There will be a recess provided for the 
reception of the caisson during the operation of docking 
or undocking a vessel. There will also be hydraulic 
capstans and a large travelling crane, capable of lifting 
30 tons from the centre of the dock. The caisson stop 
and sluice faces are of Cornish granite patent axed, the 
walls and invert of Portland cement concrete faced with 
brickwork, and the altars and steps of granite. The walls 
are founded 53 ft. and the bottom of invert 59 ft. below 
cope level. 

he trenches for the walls necessitated very heavy tim- 
bering—in some cases as much as 2 cubic feet per cubic 
yard excavated. They were kept dry by two 24-in. and 
two 18-in. rocker pumps, throwing jointly between 3000 
and 4000 gallona of water per minute, 

The capacity of the dock at high water neaps will be 
about 144 million gallons, which, with a ship in, can be 
emptied in from 14 to 2 hours by a pair of Gwynne’s 
48-in. ‘* Invincible” pumps, capable of delivering 112,000 
gallons per minute. The discharge will be through two 
culverts 8 ft. by 6 ft. 9 in., and all valves and sluices will 
be worked by hydraulic power. 

Provision is made for additional hydraulic pumps, 
accumulator, &c. Steam will be provided by four Gallo- 
way boilers 30 ft. by 7 ft. 6 in. in diameter, space being 
left for two extra boilers. ‘The exhaust from the engines 
will be carried up the chimney shaft (which will be 120 ft. 
high) to increase the draught. The chief feature in the 
construction of the pumping plant was the large excava- 
tion for pump foundations and well, a space nearly 90 ft. 
square and 58 ft. deep having been taken out and tim- 
bered in one piece. 

The greater poten of the graving dock site was re- 
claimed from the estuary by a chalk inclosing bank, the 
area within which was thoroughly drained, and the walls 
built in trenches. This inclosing 
12 months ago, since which time 136,000 cubic yards of 
excavation in trenches and otherwise has been done, and 
55,000 cubic yards of Portland cement concrete put in. 

(a) The Guide Stage, reaching from the South Dock 
head of the Empress Dock, about 300 ft. long, is com- 
posed of piles and timber framing and deck, and is filled 
up to low-water level with concrete. 

(b) The East or Itchen Quay is also composed chiefly of 
a timber and concrete structure similar to the preceding, 
in all 1600 ft. long. 

(c) The South Quay, 430 ft. long. 

(a4) The South-West or Test Quay, 1500 ft. long. 

In all, 3830 lineal feet of quay. 

About 1150 ft. of the Test Quay will be inclosed by a 
chalk bank, and the wall put in in the dry, as in the case 
of the graving dock. 

Another method of construction will be necessary for 
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the outer and deeper portion. There will be 28 ft. at low 
water ordinary spring tides alongside these quays, neces- 
sitating dredging upwards of 14 to 2 million cubic yards 
of material. This depth can at any time be increased to 
30 ft., the foundations being put in deep enough to admit 
of dredging to that extent. 
The extension works are being carried out by Messrs. 
Lucas and Aird, Messrs. Galbraith and Church, of West- 
minster, being the engineers. The contractors are repre- 
sented on the spot by Mr. William Colson, C.E., and the 
engineers by Mr. Maurice F. G. Wilson, C.E. The fol- 
lowing items will be interesting, showing the number 
(approximately) of men, machines, and materials required 
in the execution of the works: 
1100 men. 
85 locomotives, cranes, &c. (7 locomotives). 
10,000 loads of timber. 
40,000 tons of cement. 
2,000,000 bricks. 
3 dredgers. 
26 barges and hoppers. 
5 tugs and launches. 
A paper on the Southampton Docks would be incom- 
= were not reference made to the undertakings which 

ave so materially contributed to the present position. 
Amongst these I must place first the Royal Mail Steam 
Packet Company and the Union Steamship Company, 
who have both for so many years—getting on for 
half a century—made Southampton their home and 
British terminus ; and next, the North German Lloyd, 
who, in conjunction with the Hamburg-American Line, 
were the enterprising pioneers who have gradually drawn 
so much of the ocean passenger traffic from the north of 
England to the south, a transfer which, after many years 
of effort, culminated little more than a year ago in the 
removal of the celebrated Inman line from Liverpool to 
its new home and headquarters at Southampton. 

Each of the companies concerned kindly placed at my 
disposal a very large amount of information bearing on 
the inception and career of their respective undertakings. 

his I have compressed to the best of my ability, but 
with all my efforts I have been unable to bring it within 
the scope of this paper. It seems, however, desirable 
that the information, full of interest as it undoubtedly is, 
should be preserved, and I have therefore added it in the 
form of an — (I.), and I commend it to the atten- 
tion of those desirous of obtaining a knowledge of the 
history of the companies I have named. There are also 
in the same Appendix brief notices of the Hamburg- 
American Line, the Peninsular and Oriental Steam 
Navigation Company, and of the Steam Packet Service 
of the South-Western Railway. 

Other appendices contain, II., and III., Statistics of 
the Tonnage of the Port; IV., Statistics as to the Postal 
and Telegraph Work at Southampton ; and V., A Note 
on Naval Architecture in the Olden Time in the Neigh- 
bourhood of Southampton. 

In conclusion, I would apologise for the imperfection of 
a paper written and compiled under difficulties, and in the 
stress of circumstances demanding attention in many 
different directions. The facts in the paper itself and its 
appendices, however indifferently stated, will nevertheless, 
I hope, commend themselves to the attention of a body 
so intimately connected with both shipping and. ports as 
the Institution of Naval Architects must necessarily be. 
Southampton has much to expect from naval architects. 
Naval architects have had a very large share in the shap- 
ing of its destinies up to the present, and we who are 
interested in its further development, naturally look to 
naval architects, by the exercise of their skill in designing 
the ocean expresses of the future, to secure to us a return 
for our enterprise and expenditure of capital. 

Weare convinced that asthe speed of the ocean steamer 
is increased, and as the city of London becomes more 
and more the objective point of the modern transatlantic 
traveller, who will insist on having the maximum of 
comfort and despatch with the minimum of inconvenience, 
Southampton must ultimately reach the goal of its am- 
bition, and become the premier passenger port of England. 

We can give, and are providing here in Southampton, 
facilities for vessels of any size, and of almost any con- 
ceivable draught, and it is to the naval architects we shall 
look with hope for the supply of such vessels as shall cor- 
respond with the magnitude of the works we have under- 
taken for their accommodation. 

Time was when ships which were comparatively inex- 
pensive had to be built to suit the ports, which were com- 
paratively costly. Now the situation is reversed, and 
ports, if their owners desire to attract and secure, or even 
to hold, trade, must be built or adapted to suit the ships, 
not only of the present but of the future. This, as I 
interpret it, is the policy of the Southampton Harbour 
Sean and of the London and South-Western Railway 
Company, a pelicy which the commissioners and directors 
are pursuing, in the firm belief that it will meet with its 
ue reward at the hands of the great travelling public, 
and of those who control the various branches of the 
carrying trade of the world. 





THE TEMPERATURE OF CYLINDER 
WALLS. 
The Most Econcmical Temperature for Steam Engine 
Cylinders, or Hot v. Cold Walis.* 
By Bryan Donkin, M.I.C.E. 

To obtain the maximum economy, and to reduce con- 
densation in steam engines to a minimum, should be the 
object of the engineer. 

ore especially is this the case because he has to deal 
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with such a very sensitive vapour as steam, which is 
easily and quickly affected when brought in contact with 
highly conductive metal walls. In working with steam 
cylinders the aim should be to obtain the maximum area 
of indicator diagram with the smallest amount of water, 
and not only to keep all the internal surfaces as or as 
possible, but also to reduce to a minimum the depth to 
which the heat penetrates the walls. 

The author wishes to call attention to the importance 
of the question of the most suitable temperature of 
cylinder walls, It is with a view to determine this point, 
if possible, for a given set of working conditions and a 
given temperature of steam, that the following considera- 
tions are laid before you. To diminish initial condensa- 
tion, experiments have shown that it is essential to reduce 
the difference of temperature between the steam and 
metal in contact with it. If this difference is small, the 
exchanges of heat between the metal and the steam will 
be less rapid, and a smaller proportion of the surface of 
the metal will be heated and cooled per stroke. 

In most steam engines the cylinder walls are much 
colder than the steam, and consequently from 40 to 50 per 
cent. of the steam entering is condensed during admission. 
But if the walls are hotter than the initial steam, con- 
densation is much reduced. Ina number of experiments, 
extending over several years, the author has invariably 
found that the nearer the wall temperature is to the 
temperature of the working steam, the greater the 
economy. hen, as is often the case, the walls are 
40 deg. to 60 deg. colder than the steam, both condensa- 
tion and consumption of steam are greatly increased. 

In surface condensers the thin pipes are kept about 
60 deg. to 80 Fahr. cooler than the exhaust steam, by 
means of cold water circulating round them, and efficient 
condensation is thus obtained. In steam engine cylin- 
ders, where the contrary effect ought to be aimed at, the 
arrangements made result unintentionally, but generally 
with complete success, in condensing great quantities of 
steam by presenting large surfaces much colder than the 
hot vapour. 

Experiments show that walls hot, relatively to the 
steam, give economical, and walls relatively colder, un- 
economical results. On the other hand, the metal 
cylinders may be heated too much, and heat sent to waste 
into the condenser or the air. This is the other extreme 
to be guarded against, but it is seldom found in practice. 
Unquestionably the walls can be too hot as well as too 
cold for the maximum economy. When, however, the 
temperature of the surfaces is somewhat higher, or about 
equal to that of the steam, the best results in steam 
economy are generally attained. This will hold good for 
any cylinder in any type of engine, single, compound, or 
trip'e. The walls should be rather hotter than the work- 
ing steam inside. External radiation should be con- 
sidered, and it must not be forgotten that to raise the 
temperature of the cylinder increases the loss under this 
head, which, however, is relatively small. 

The experiments added will, it is hoped, prove the 
— advantage of raising the temperature of the 
walls. 

There are various ways of making these boundary sur- 
faces hotter, the most usual being the application of steam 
jackets to the cylinders and covers. Another method is 
the use of superheated steam, which has been found by 
experiment to produce considerable economy. 

Not only does this steam raise the temperature of the 
walls considerably, but being superheated, it is able to 
part with its extra heat without condensing. A third 
arrangement is to pass the gases of combustion from a 
steam boiler or otber furnace round the cylinder, thus 
forming a jacket of hot air. This has been tried, but with 
little success, as the hot gases not only part with their 
heat very slowly, but deposit soot and dirt. Hot mercury 
jackets have also been used, as well as jackets having a 
vacuum in them. 

In steam wo it is important, not only to diminish 
the volume of the clearance spaces at each end of the 
cylinder, but especially to reduce the extent of the 
clearance boundary surfec.:. All useless projections and 
hollows should be avoiled, because it is the total area of 
these surfaces that is neated and cooled at each stroke. 
In other words, so many pounds of iron are raised in 
temperature so many degrees, and it is heating up this 
weight of metal that produces condensation. The 
character of the clearance surfaces, whether rough from 
the sand or turned, clean or dirty, and their ition, 
whether vertical, inclined, or horizontal, will also have 
some influence on the condensation. 

This is proved by recent experiments, which have 
shown that the water drops, caused by condensation, run 
off more or less easily from the surfaces, according to 
whether they are rough or smooth, and thus affect the 
transfer of heat by altering the thickness of the non-con- 
ducting film. 

Methods of Taking the Temperatures of Cylinder Walls. 
—As the cylinder-wall temperatures have such an im- 
portant influence on the working of steam engines, it is 
desirable to adopt some reliable and practical method for 
ascertaining them. They should be taken in each experi- 
ment, and the working conditions of the engine varied. 
The author has employed a system which he has found 
convenient and easily applicable ; but he hopes that as 
the subject is more appreciated, other methods may be 
proposed, Leeder for taking the temperature of the 
innermost part of the cylinder walls, say from 2 milli- 
metres to } millimetre thick. In quick-running engines 
it is this fractional thickness that fluctuates with the 
whole temperature of the steam range, often 100 deg. to 
150 deg. per stroke. 

For some "a tbe method adopted by the author has 
been to drill small vertical holes, 3 in. long, into the 
cylinder walls or covers. In an ordinary 1 in. wall, four 
or five holes, 14 millimetres in diameter, can be made. 








These are filled with mercury, and mercurial thermometers 
about 1 millimetre in diameter introduced into them. In 
some of the earlier experiments 4-millimetre diameter 
holes were used with 3-millimetre thermometers. With 
an engine not working and with a given pressure of steam in 
the jackets, it is easy to check these temperatures, as they 
ought practically to correspond with those of the steam. 
Other —— of verifying this method were also adopted 
and found satisfactory. 

Experiments have shown that the cylinder wall in any 
working engine is divided into two parts, the outer 
portion remaining at a constant temperature, and the 
inner, or what may bs called the “periodic” portion, 
being heated at each steam, and cooled at each exhaust 
stroke. The relative proportions of these two sections, 
or the depth to which the heat penetrates the metal, 
depends chiefly upon the speed of the engine and the 
temperature of the cylinder. 

In the larger and non-fluctuating portion of the metal 
wall, the temperatures taken in the way above described 
are correct. Inthe smaller ‘‘ periodic” part, however, 
the results will not be quite so accurate, as the fluctua- 
tions of temperature in the metal lag, to a certain 
extent, behind those of the steam, and the readings will 

only a mean, and not represent the whole range of 
metal temperatures, except perhaps in very slow-running 
engines. Had it been possible to use some more perfect 
type of electrical or metallic thermometer, the range of 
temperature of the part of the wall nearest the steam, 
shown in the thermal gradients, would, no doubt, have 
been greater. It is, however, a difficult problem to 
determine accurately the highest and lowest tempera- 
tures of this innermost portion of the cylinder wall, 
say 1 millimetre thick, with an engine running at 
200 revolutions, and having a temperature range of, 
say, 100 deg. But this question does not much affect 
the comparison of the temperatures of the walls in 
these experiments, as they were taken in the same way 
throughout. The method has been described in papers in 
the Proceedings of the Institution of Civil Engineers, 
and thermal gradients added both for jacketed and non- 
jacketed cylinders. 

A certain weight of metal, forming part of the internal 
surface of an engine cylinder, is first cooled to nearly the 
temperature of the condenser, and during the next stroke 
is heated up very rapidly, about 100 deg. to 150 deg., to 
the temperature of the steam, at the expense of the heat 
contained in it. Ina non-jacketed engine, for instance, 
running only at 35 revolutions per minute, and having 
1-in. walls, the temperature at a depth of about 8 milli- 
metres from the internal surface was found to be constant, 
but at 14 millimetres from this surface the mercury in the 
thermometer rose and fell regularly at each steam and 
each exhaust stroke. The depth of heat penetration for 
the same speed is much smaller with hot than with cold 
walls ; there is less weight of metal to be heated up by 
the steam at each stroke, and condensation is found to be 
less. From observations on a non-jacketed Revealer, 
with walls much colder than the steam, it has been found 
that the drops formed by the condensation of the steam 
vary from about .), millimetre in diameter to 4 millimetres 
in diameter, but with hot- jacketed walls they never exceed 
about 4 millimetre. The effect of time (or the duration of 
a stroke) should also be considered when studying the 
transfer of heat from the steam and the cylinder walls. 
Taking two experiments on the same engine not jacketed, 
one running at 220 revolutions and the other at 117 revo- 
lutions, the temperature of the wall and the cut-off being 
about the same in both, the gain in economy was found to 
be 11 per cent., due to the higher speed. At the smaller 
number of revolutions, the time allowed for condensation 
on the walls was double, but nearly all the condensation 
takes place before the piston moves. 

Experimental Results.—The following short abstracts 
are from a paper detailing a series of some 80 experiments, 
lately accepted for publication by the Institution of 
Mechanical Engineers. Permission has been granted to 
quote such portions as bear upon the question of the 
advantages of hot, and disadvantages of cold, cylinders. 

hese experiments were made on a single-cylinder engine, 
6 in. in diameter by 8 in. stroke, expressly designed for 
experimental research. The engine could be worked so 
as to vary considerably the temperature of the walls, and 
was made to run condensing or non-condensing, jacketed 
or non-jacketed, single or double-acting, at different ex- 
pansions, with saturated or superheated steam in the 
cylinder or jackets. Only one set of conditions, however, 
was varied at a time. 

Two Experiments (first series) were made with 50 lb. of 
saturated steam, with the cylinder non-jacketed and con- 
densing, at 220 revolutions per minute, double-acting. 
In these tests the only condition varied was the number 
of expansions, from 57 at ,', cut-off to 24 at ,°, cut-off. 
The cylinder walls in both cases were colder than the 
initial steam. The steam consumption per indicated 
horse-power hour fell from 434 lb. at the earlier cut-off to 
354 lb. at the later. The temperature range of steam in 
the cylinder varied from 135 deg. to 128 deg. The indi- 
cated horse-power varied from 4 to ae As the number 
of expansions diminished from 5? to 24, a greater weight 
of steam per hour passed through the engine, namely, 
184 lb. and 269 lb., and the temperature of the walls was 
correspondingly increased from 233 deg. to 264 deg. In 
other words, the difference of temperature between the 
initial steam and the internal surface of the walls was 
reduced from 65 deg. to 31 deg. respectively. The rate 
of condensation —— admission per square-foot hour 
diminished considerably with the increase of wall tem- 
perature, from 515 lb. to 264 lb. Comparing the two 
experiments, when the difference between the temperature 
of the steam and that of the cylinder walls was decreased 
84 deg., and the temperature of the walls raised, the 
result was not only to reduce the initial condensation one- 





half, but to produce an economy of steam consumption of 
18} per cent. The thermal efficiency (or percentage of 
heat converted into power to the total heat received by 
the engine) was increased from 5.3 per cent. to 6.6 per 
cent., or 25 per cent. The percentage of steam present at 
cut-off and release were both considerably raised ; all 
these advantages were obtained, although the number of 
expansions was diminished. There were eight experi- 
ments with different expansions in this series, but only 
two are given, as all the results are consistent. 

In the next two experiments (third series) working 
with 50 lb. saturated steam, non-jacketed, double acting, 
at 220 revolutions, and non-condensing, the only condition 
varied was the number of expansions, from 4} at 4 cut-off 
to 1} at ? cut-off. Theindicated horse-power varied from 
3 in the one to 8.4 in the other. The cylinder walls were 
colder than the steam by 54 deg. and 16 deg. respectively. 
The steam consumption per indicated horse-power hour 
was 62 lb. and 44.4 lb. respectively. The range of steam 
temperature in the cylinder wss about 85 deg. The tem- 
perature of the cylinder walls increased in these experi- 
ments, with the quantity of steam per hour passing 
through the cylinder (183 lb. and 373 lb.) from 246 deg. 
with the greater, to 282 deg. with the smaller expansion, 
or a rise of 36 deg. The condensation during admission 
per square foot fell from 440 lb. to 105 lb., or, say, four 
times as much with colder walls. The thermal efficiency 
increased from 3.8 to 5.4 per cent. 

Comparing these two non-condensing trials, an increase 
of 36 deg. in the cylinder wall temperature resulted in a 
reduction of 284 per cent. in steam consumption ; the initial 
condensation with colder, being four times greater than 
with hotter walls. The thermal efficiency was 42 per cent. 
greater with warmer walls, The percentage of steam 
— at cut-off and release was considerably increased. 

hese advantages -were obtained with a decrease in the 
number of expansions. There were six experiments in 
this series, but only two are given. 

We now come to two experiments (fourth series) work- 
ing with 50 lb. of saturated steam, non-jacketed, single- 
acting, and condensing. The number of expansions was 
varied from 4? at 4 cut-off, to 1? at 4 cut-off, speed 227 
revolutions. The indicated horse-power was 2 in the 
first case and 4 in the second. Steam per indicated horse- 
power hour, 56 lb. and 46 lb. respectively, and steam 
temperature range about the same. The temperature of 
the cylinder walls was raised with the quantity of steam 
- hour passing through the engine (110 lb. and 190 1b.) 

rom 223 deg. in the former to 266 deg. in the latter, or 
an increase of 43 deg. The amount of initial condensation 
mg square-foot hour decreased from 576 lb. to 336 lb. 

he thermal efficiency increased from 4 to 5 per cent, 
The walls were 73 deg. cooler than the initial steam in the 
first and 32 deg. in the last trial. 

Comparing these two experiments under the conditions 
given, 43 deg. increase of cylinder temperature resulted 
in 18 per cent. economy of steam consumption, 25 per 
cent. greater thermal efficiency, and 42 per cent. less 
initial condensation. The percentage of steam present 
at both cut-off and release was largely increased. Here, 
again, the above advantages were obtained with a decrease 
in the number of expansions. The plotted results of the 
four experiments of this series (two of which only are 
os are consistent, and verify the better results with 

otter walls. 

Two experiments (series 6) were made with 50 lb, 
saturated steam, cylinder non-jacketed, non-condensing, 
and single-acting ; revolutions about 220; number of ex- 
pansions 3 at } cut-off in the first, and 1} at ? cut-off in 
the second. is was the only difference in these two ex- 
periments. The walls were cooler than the steam, 49 deg. 
at} cut-off giving 14 indicated horse-power, and 22 deg. at 
# cut-off with 34 indicated horse-power. The steam used 
per indicated horse-power hour was 80.7 lb. and 60.4 Ib. 
respectively. The range of steam temperature was 
about the same. The cylinder wall temperature rose from 
246 deg. in the first to 276 deg. in the second, and the 
thermal efficiency from 2.8 to 3.8 per cent., both increas- 
ing with the quantity of steam passing through the 
engine per hour (112 lb. and 202 lb.). On the other hand, 
the initial condensation per square-foot hour fell from 
311 lb. to 139 1b. 

Comparing the two experiments, 30 deg. higher cylinder 
wall temperature reduced the initial condensation about 
one-half, decreased the steam consumption per indicated 
horse-power 25 per cent., and raised the thermal effi- 
ciency 35 per cent. The percentage of steam present 
at cut-off and release was much greater. This gain 
was obtained with much fewer expansions. All the ex- 
periments in this series confirm the above results. 

Two experiments (9th series) were made with and with- 
out steam jackets, double-acting and condensing. In 
these trials with saturated steam at 50 lb. pressure and 
speed 218 revolutions, the same cut-off was used, viz., 
ys, and the number of expansions — constant at 37. 
The only condition varied was that the engine worked 
in the one case with no steam in the barrel and cover 
jackets (in other words, with hot air in the jackets), and 
in the other with steam at 50)b, pressure in them. The 
indicated horse- power were 6 6 and 6.8 respectively. The 
consumption of steam per indicated horse-power hour was 
41} lb. without and 284 lb. with jackets in use, the steam 
temperature range being about the same in both. The tem- 
perature of the cylinder walls was 255 deg. without jackets 
and 284 deg. with the jackets working; the rate of initial 
condensation per square-foot hour was 460 lb. and 217 Ib. 
respectively ; the thermal efficiency was 5.7 and 8.1 per 
cent. Walls colder than initial steam 42 deg. and 14 deg, 


respectively. . 

‘Thus in these two experiments at the same speed, cut- 
off, and steam pressure, and all other conditions being 
exactly similar, raising the temperature of the walls 
29 deg., by working with steam in the jackets, gives the 
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following advantages: Initial condensation diminished 
one half, gain in steam consumption 31 per cent. ; thermal 
efficiency increased 41 per cent. ; steam present at cut-off 
and release increased about 50 per cent. 

Many other experiments were made, all at the same 
cut-off, with and without steam jackets in use. The 
number of expansions was varied in each, but only after 
the set of two tests had been made, to determine the 
different economy of steam jackets at different expan- 
sions. An increase of economy with the hotter walls was 
always verified, the thermal efficiency was greater, and the 
rate of condensation very considerably reduced, with an 
increase in the percentage of steam present at cut-off and 
release. 

In another set of experiments upon small cast-iron 
cylinders, mostly 54 in. in diameter, an account of which 
was published in the Proceedings of the Institution of 
Civil Engineers, vol. cxv., the temperatures of the 
cylinders were also considerably varied. The chief object 
of this series was to determine the relation between the 
temperature of the cylinder wall and the amount of 
steam condensed per hour per unit of internal surface. 
The experiments were made at constant volume without 
piston, with about 50 1b. pressure of steam, and at 35 
fillings per minute. Some 40 experiments were carried 
out in all, condensing and non-condensing, with saturated 
and superheated steam. The wall temperatures were 
varied from 218 deg. to 348 deg. Fahr., the temperature 
of the steam being kept constant at 297 deg., and with a 
cylinder wall temperature of 218 deg. and saturated steam 
of 297 deg. Fahr. (or the walls colder than the steam by 
79 deg.), 434 lb. of steam were condensed per hour per 
square foot of internal surface. With the highest wall 
temperature in these experiments, viz., 348 deg. Fahr., 
using superheated steam, the minimum amount of con- 
densation was obtained, only 1.3 lb. of water per square 
foot hour. The proportion between the internal surface 
in square feet and the volume in cubic feet was also varied. 
It was found that superheated, as compared with saturated 
steam, invariably resulted in much less condensation, and 
the walls were always found to be hotter. This was pro- 
bably the chief cause of the diminished condensation and 
the increase of economy. The heat penetration into the 
metal walls varied much, according to their temperature. 
With cold walls at about 230 deg. it was about 8 milli- 
metres. With hot walls at a temperature of about 
330 deg. it was only about 2 millimetres, 

The total steam used was measured in each experiment, 
and indicator diagrams were always obtained, From the 
difference between the actual steam consumption and that 
shown by the diagrams at release, in each experiment, the 
quantity of steam condensed was deduced. The indicator 
diagrams were much larger with the hotter than with the 
colder walls, or, in other words, much less condensation 
took place. In a few experiments the internal surfaces 
were varnished, and this was found to reduce condensa- 
tion, the amount of steam present, both at cut-off and 
release, being greater with the varnished walls. A heat 
balance was made in each test. Less heat penetration 
into the walls always corresponded with less internal con- 
densation. A description is appended of the condensation 
of steam in a steam jacket, giving the appearance of the 
drops formed. 

The temperature of the cylinder walls has a greater 
effect with small than with large cylinders, as the ratio of 
surface to volume is greater; this is verified by experi- 
ments on steam jackets, which give better results in 
smaller than in larger engines, both running at the same 
speed. The various tests on the experimental engine 
mentioned above lead to the conclusion that the range of 
steam temperature in the cylinder per stroke has much 
less influence on the consumption of steam than the tem- 
perature of thewall. Ina steam engine a higher, as com- 
pared with a lower, speed generally means a greater 
weight of steam passing through the engine per hour, and 
more economy; the reason being that this additional 
weight of steam increases the temperature of the cylinder, 
and produces less condensation. 

Watt, some 130 years ago, wrote: ‘‘ On reflecting fur- 
ther, I perceive that, in order to make the best use of 
steam, it is necessary that the cylinder should be main- 
tained always as hot as the steam whieh enters it.” Such 
logical reflections soon resulted in his famous invention of 
the steam jacket. Professor Ewing, in his interesting 
new work on the steam engine, just published, says: 
** As steam fluctuates in temperature with phases of ad- 
mission, expansion, and exhaust, there is a complex give 
and take of heat between it and the metal it touches, and 
the effects of this have an enormous influence in reducing 
the efficiency by increasing the consumption of steam.” 
Professors Kennedy, Cotterill, Unwin, Boolvin, Dwel- 
shauvers- Dery, and others, including D. K. Clark and 
Lieut.-Col. English, have written on these important and 
complicated exchanges of heat between steam and metal. 
In addition to this, there is the effect of the water 
drops and films, &c. Hirn was the first to study and 
describe these phenomena accurately. It is the difference 
of temperature between the stesm and the metal that is 
the chief cause of the rapid transfer of heat during a 
stroke ; the “‘ head” of heat is aso constantly varying, 
and the ratio of surface to volume changes rapidly with 
the various positions of the piston. 

Summary.--The above paper, and the tests on the 
experimental steam engine, with cold and hot walls, may 
be very shortly summarised, as follows : 

The most uneconomical results were always obtained 
when the cylinder was colder than the entering steam, 
producing considerable initial condensation. Drops of all 
sizes were formed up to 3 millimetres in diameter, runnin 
down the cold surfaces, and there was considerable dept 
of heat penetration into the walls. During each stroke, 
heat was given up by the steam to raise the temperature 
of the internal surfaces after their exposure to the exhaust 





temperature. At cut-off and release there was a great 
deal of water in the cylinder. ; 

The most economical results were always obtained when 
the cylinder was at nearly the same temperature as that 
of the entering steam, with much lower rates of conden- 
sation. The 
penetration of heat into the metal walls was much less, 
and a smaller amount of steam was required to heat the 
innermost surfaces after they had been cooled by the con- 
denser. The percentage of steam present at cut-off and 
release was very much increased. 

Note of the Results of Condensation of Steam, giving the 
Formation of Drops on Glass and Metallic Walls, as seen 
through a Glass Steam Jacket, with 20 lb. and 50 lb, Pres- 
sure of Steam.—After a drop, about 5 millimetres in 
diameter, has run down the vertical cast-iron walls, its 
path looks nearly dry. The formation of the finest 
particles of water or globules, say »; millimetre in dia- 
meter, is next seen on the same path. These then very 
gradually increase in size from /y to $ and to 4 millimetre 
in diameter. The drops, irregularly shaped, next run 
together until they become 44 to 5 millimetres wide. 
After this they fall by gravity, dragging other smaller 
drops on their path. These drops have been photo- 
graphed. On the horizontal metallic surfaces the same 
formation of drops takes place. With greater transmis- 
sion of heat there is greater condensation, and the drops 
run down more frequently. There is no uniform film 
on the surfaces, but drops are produced gradually in- 
creasing in size and then running down. 

Norse.—All temperature in Fahr. degrees. 





LAUNCHES AND TRIAL TRIPS. 

THE new steamer Knight Bachelor, built by Messrs, 
Charles Connell and Co., Whiteinch, Glasgow, for 
Messrs. Greenshields, Cowie, and Co.’s Knight Line, 
of Liverpool, ran her trial trip on the Firth of Clyde on 
the 8th inst. Her dimensions are 450 ft. by 52 ft. by 
34 ft. depth, with a gross tonnage of 6550 tons, and a 
funda carrying capacity of about 9200 tons. The 
total amount of water ballast carried is about 2200 
tons. The engines and boilers have been constructed 
by Messrs. Dunsmuir and Jackson, Govan. The cy- 
linders are—high-pressure, 29 in.; intermediate pres- 
sure, 47 in.; and low pressure, 76 in. in diameter, 
with a stroke of 51in. Thecrankshaft is of steel, 15 in. 
in diameter, the pistons also being of steel. The pro- 
peller blades are of gun-metal Steam is supplied by two 
large double-ended boilers, fitted with Serve tubes and 
Henderson’s patent rocking firebars; working pressure, 
1751b. The vessel was placed on the measured mile for a 
test of speed under light ballast conditions, with satisfac- 
tory results. The maximum number of revolutions was 
103, and the power developed about 3400 indicated horse- 
power. It is expected that this vessel will steam 104 
knots fully loaded on a moderate consumption of coal. 


Messrs. William Simons and Co., of Renfrew, launched 
on the 16th inst. the Percy Sanderson, the largest and 
most powerful hopper dredger afloat. It has been con- 
structed to the order of the European Danube Commis- 
sion, and will be employed eK oy! in deepening the 
entrance to the Sulina mouth of the River Danube. It 
is of the stern-well type, enabling the vessel to encounter 
heavy seas more easily, and facilitating the steering and 
handling. The hopper compartments have a capacity for 
nearly 1300 tons of dredgings. The hull is divided into 
10 water-tight compartments. The buckets, which are of 
great lifting capacity, are capable of dredging to a depth 
of 35ft. The dimensions are: Length, 227 ft.; breadth, 
40 ft.; depth, 17 ft. Two sets of triple-expansion engines 
are provided for driving twin propellers ; they also drive 
the dredging machinery, either set being capable of 
answering this purpose. Steam is derived from two mild 
steel boilers, the working pressure being 160lb. The 
loaded s of the dredger will be at least 8 knots Ped 
hour. he hopper doors are lifted by steam. he 
dredger is lighted throughout by electricity. Besides 
the endless chain of buckets referred to, on the starboard 
side, there is fitted a powerful centrifugal sand-dredging 
pump fitted with suction pipes of 22 in. diameter, driven 
direct by a pair of triple-expansion engines of 300 indi- 
cated horse-power; the suction pipe is also capable of 
dredging to a depth of 35 ft. under the water line. This 
vessel has m constructed to the requirements of Sir 
Charles Hartley, of Westminster, and Mr. Charles Kuhl, 
the resident engineer to the Commission, Mr. Wilson 
Wingate acting as inspecting engineer. 


The London and Glasgow Engineering and Iron Ship- 
building Company, Limited, Govan, are completing two 
large steel screw steamers building by them for the Clyde 
Shipping Company, Limited. The vessels are 391 ft. 8 in. 
by 46 ft. 6 in. by 30 ft. 6 in. moulded, and are to carry be- 
tween 6500 and 7000tons dead weight, having a grosstonnage 
of about4700 tons, and have been built to the highest grade 
of the British Corporation, and under their special survey. 
They are intended for the Eastern trade. The ship is 
fitted with electric light throughout. Besides having a 
double bottom to hold the water ballast, there is a large 
chamber tank abaft the engine-room, so that the ship can 
be navigated to all parts of the world without cargo. The 
hold capacity is over 8000 tons. The builders also >! 
the machinery, the engines being triple-expansion, wit 
cylinders 27 in., 42 in., and 69 in. in diameter by 54 in. 
stroke. Howden’s forced draught is fitted to the boilers. 


The s.s. Bulgaria, the second steamer built by Messrs, 
Wigham Richardson and Co. at their Neptune Works 
for the ane Steam Navigation Company, went to 
sea off the River Tyne on a trial trip on the 16th inst. 
The Bulgaria is a yacht-like steel screw steamer, 250 fs, in 


rops were very much smaller in size. The | m 





length by 334 ft. beam. During the trial trip a high 
speed was obtained. 

Messrs. R. Craggs and Sons, Middlesbrough Yard 
launched on the 16th inst. a steel screw steamer named 
orbryan, of the following dimensions : Length, 178 ft. ; 
breadth, 28 ft. ; depth, moulded, 14 ft. 24 in. She will 
be fitted with triple-expansion engines by Messrs. West- 
garth, English, and Co., of Middlesbrough. The cylinders 
are 14in., 224in., and 37 in. in diameter by 27 in. stroke. 
The boiler is 12 ft. by 10 ft., working at a pressure of 
160 lb. The vessel has been built to the order of Messrs. 
Whiteway and Ball, Torquay. The same firm launched 
on the 18th inst. a vessel named Coral, built to the order 
of Mr. Joseph Constant, of London, on account of 
Messrs. William Cory and Son. The vessel is fitted as a 
seagoing towing craft, to carry 350 tons deadweight. 
Her dimensions are as follows: 130 ft. by 2L ft. by 
9 ft. 8 in. moulded. 


The s.s. Louth, built by Messrs. Blackwood and 
Gordon, Port Glasgow, for the City of Dublin Steam 
Packet Company, made its official trial trip on the Clyde 
on the 16th inst. The Louth, which will be employed 
for the cross-Channel traffic between Dublin and Liver- 
pool, measures 260 ft. by 34 ft. by 16 ft. 9in. She is 
handsomely fitted up throughout. The first-class saloon 
accommodates 70 ngers. The engines are of the triple- 
expansion type, of 2753 indicated horse-power. Fully 500 
head of cattle, besides a large cargo of goods, can be 
carried comfortably in the vessel. The Louth’s test ex- 
tended over a six hours’ run, and she was loaded with 
700 tons of deadweight. The speed attained was 144 knots. 


Messrs. R. Napier and Sons, Govan, launched on the 
15th inst. a steel screw steamer named Nineveh for 
Messrs. George Thompson and Co., of Aberdeen and 
London, one of the oldest established firms in the China 
and Australian trade, and the first to introduce the triple- 
expansion engine in the Aberdeen on the advice of Messrs. 
Napier. The general dimensions of the vessel are: 
Length over all, 386 ft. ; breadth, 45 ft. ; depth, 32 ft. ; 
with a gross tonnage of about 4000 tons, and although in- 
tended to carry a large cargo, the Nineveh is also designed 
to attain a speed of 13 knots at sea, which will enable her 
to make the passage from port to port in 40 days. Accom- 
modation has been fitted amidships for about 50 first-class 
passengers. The machinery consists of a set of triple- 
expansion engines capable of indicating 3000 horse- power, 
with two double-ended steel boilers for a working pressure 
of 160 lb. 


No. 94, first-class torpedo-boat, one of three which are 
being built for the Admiralty by Mr. J. S. White, of East 
Cowes, has just successfully completed her official steam 
trials in the Solent. The speed amounted to a mean of 
23.257 knots, the contract being for 23 knots. 


The s.s. Aberdeen, constructed by Messrs. Fleming and 
Ferguson, Paisley, for the Government of Canada, for 
the protection of the coast fisheries, &c., has completed a 
series of runs, and on the measured mile attained a mean 
speed of over 13 knots. She is fitted with electric light in 
cabins, holds, and on deck, and has also a powerful search 
light of the Admiralty pattern. The trials of this vessel 
have been watched with much interest, owing to her 
being fitted with improved type of builders’ quadruple 
engines and their ‘‘ Clyde” water-tube boilers, the latter 
illustrated and described in ENGINEERING, vol. lvii., page 
384. These boilers, with natural draught, raised steam 
in one-fourth of the time allowed in ordinary tubular 
boilers, and when under full steam showed no signs of 
priming, and almost no variation of water in gauge 
glasses. The trials were satisfactory. 


The official data of the trials of the United States 
triple-screw cruiser Minneapolis give some details of the 
economy of working one or two engines at low powers for 
cruising. ials were made at as near 10 knots as pos- 
sible, first with the centre engine and screw working, the 
side screws being disconnected. The es over a length- 
ened period was actually 9.71 knots, the engine running 
at 74.1 revolutions per minute, and developing 1872.6 
indicated horse-power. The coal burned per hour was 
4629 lb. With the two side engines working, the centre 
screw being disconnected, the speed was 9.72 knots, prac- 
tically the same as in the previous case. The power was 
greater, being 1941 indicated horse-power. The starboard 
engine ran at 64.4 revolutions, and the port at 62.74, 
while the coal consumption was 4773 lb. per hour, or 
1341b. per hour greater than with oneengine. This is less 
than 14 tons per day. With the three engines running at 
about 65 mee rare the speed of the ship was 11.6 knots, 
so that it is not right to compare the coal consumption in 
this case closely. The power developed was 2452 indi- 
cated horse-power, and the coal consumed per hour 
6481 lb. The vessel carries in all 1600 tons, so that her 
coal endurance is remarkable. The full-power speed was 
23.073 knots, the propelling engines developing 20,366 
indicated horse-power while running at 132 revolutions. 
The displacement was 7387 tons, and the mean draught 
22 ft. 1lin. The Columbia, which is alike in her design, 
made only 22.8 knots. The extra quarter-mile by the 
Minneapolis was the result of increased boiler power, the 
heating surface in the one case being 48,194, against 
46,141 square feet, and the grate area 1456 and 1408 
square feet, so that the power was 20,366, against 17,991 
indicated horse-power. Although the propellers were the 
same in each vessel, the Columbia’s three had a pitch of 
21 ft.6in. The Minneapolis’s side screw had a pitch of 
22 ft., while the centre the same pitch as in the 
Columbia, 
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‘“SENGINEERING” ILLUSTRATED PATENT 
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ComPiteD sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888, 

The number of views given in the Speci, ‘ion Drawings ts stated 

i ; where none are mentioned, the Specification is 


Where Inventions are communicated from abroad, the Names, 

Cc ei Ceatoatie : pg egy the Patent Office 
= ‘ions may 1% 

‘ale Santa 88, Cursitor-street, Chancery-lane, E.C., at the 


— ice of 8d. 
The date of the advertisement of the ey ape of a complete 
——— is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 


mer? Fyre: may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


15,074. H. H. Cooper and the Electrical Installa- 
tion Company, London. Electric Coupling. [14 

igs.) August 5, 1893.—This invention relates to a wall-plug 
coupling for flexible conducting wires, and it has for its object 
to avoid the liability of the safety fuse ming a source of 
danger, in consequence of the metal, when fused under an excess 
of current, falling on to the terminals of the coupling so as to 
cause an arc to be established, which gives rise to danger of fire, 
burns up the contacts, and causes a waste of current. The two 








split tubular spring sockets A, B are connected electrically with 
the two terminals C, D, to which the conducting wires are 
attached, the socket B being connected directly to the terminal 
D, whilst the socket A is connected to the terminal O through 
the medium of a safety fuse E. The terminal C is separated 
from the terminal D and from thesocket B by a wall of insulat- 
ing material F, formed in one with the base G. The walls form 
a complete tube inclosing the spring sockets A, B, which are 
attached to binding screws passing through the walle. (Accepted 
July 4, 1894). 


6677. W. Grimes, Twicke: Middlesex. Elec- 
tric Sp gery (14 Figs.] March 30, 1893.—This invention 
relates to signals intended to impart a visible and audible intima- 
tion to the engine-driver while moving past the point at which 
it is to be given, and consists of the audible signal, one for 
indicating a fault in the apparatus if any has occurred, and 
the ‘‘ danger” or ‘‘ line clear” signal. A contact brush is con- 
nected so that when it first makes contact with a contact rail laid 
down beside the track at the proper points, an electro-magnet is 
energised which operates a stop, so as to prevent the “ fault” 
signal from being shown. If a fault occurs in the apparatus, the 
firet contact of the brush fails to move the stop, and the result is 
that when the brush makes a second contact, which it is adapted to 
do, the circuit of a local battery upon the engine is completed and 
an electro-magnet energised and draws the “fault” signal into 
view, and at the same time rings a bell. The signalling apparatus 
is arranged so that when the contact between the brush and the 
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signal rail is made, an electro-magnet, through the centre of 
which passes the spindle which carries the ‘‘danger” si , is 
energised, and, ding to the direction of the current, it turns 
the spindle in one direction or the other, in one case disclosing 
the “‘ danger” signal and covering up the “line clear,” in 
the other moving the ‘‘danger” out of sight and leaving 
the ‘‘line clear ” ex d to view. Two permanent magnets 
are adapted to attract armatures upon the spindle of the ‘‘ danger” 
signal, the latter being thus retained in either of its extreme 
positions notwithstanding the vibration of the engine. The brush 
is made with a curved face adapted to engage with the rail 
and having the wire which es the current on to the engine. 
Connected with this brush is another contact which only comes 
into operation after the current due to the first contact has 
passed, and if everything is in order places the stop so as to 
oy the “‘ fault” signal coming into view. (Accepted July 4, 





GAS ENGINES, HOLDERS, PRODUCERS, &c. 


13,126, w. tom, Peebles. Illumina’ Gas. 
[5 Figs. ] July 5, 1893.—This invention relates to the production 
of illuminating gas from liquid hydrocarbons, and it has for its 


prises means by which existing coal gas apparatus can be em- 
ployed for the decomposition ot the tars and oil. A is the tank to 
receive the tars from the bydraulic main through the pipe 
B1; B? is the pipe by which the tars precipitated in the condens- 
ing plantare pumped into the tank A. Any ammoniacal liquor 
which accompanies the tar separates, coming to the surface and 
overflowing by the pipe C, and passing away to the ammoniacal 
liquor tank. The tar collected in the tank Ais conveyed by the 
pipe D, provided with valves D1, to the funnel and syphon pipe D2, 
connected to the standpipes of the retorts D3, down into the 
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retorts E, provided with the sheath F. The tank H, placed along- 
side of the tar tank, is for the finer qualities of oil, when these are 
to be decomposed along with the tars. The oil from tank H is 
conveyed by the pipe H?, also provided with a series of valves 
supplying each funnel and syphon pipe D®. The main outlet B* 
conveys the gas and condensible products to any of the con- 
densing arrangements by which the accompanying tars are con- 
densed and precipitated. As the tars accompanying the gases to 
the condenser contain nearly all the benzol, it is only necessary 
to distil them to recover the greater part of the naphtha. 
(Accepted July 4, 1894). 


HYDRAULIC APPARATUS. 


16,429. J., H., and W. Chidgey, Watchet, Somerset. 
Water Motors. (3 Figs.) September 1, 1893.—This invention 
relates to water motors of the turbine type. The water-wheel b 
is contained within an air-tight case c, and the water delivered to 
the buckets through a horn-shaped inlet nozzle e fitted at the 
feeding end of the feed-pipe. The nozzle is shaped so as to 
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cause the water to impinge upon the buckets at an angle to in- 
sure as little loss of power as ible. A vacuum is created at 
the outlet, so as to accelerate the discharge of water, and to offer 
little obstruction to the rotation of the wheel. The spindle a is 
packed to prevent access of air to the interior of the case. (Ac- 
cepted July 4, 1894). 


LIFTING AND HAULING APPLIANCES. 


15,359. A. R. Bellamy, Stockport, Chester. Cranes. 
{3 Figs.) August 12, 1893. —This invention relates to means for 
driving and giving motion to travelling cranes, and consists in the 
employmentof gas or hydrocarbon vapour as the source of motive 
power. Upon the baseplate a4 of the crane is mounted a motor b 
with a water tank to maintain a circulation of water round the 
power cylinder b' and to counterpoise the jib a3 of the crane. 


Fig. 


























The bag d and a branch gas supply pipe can be supported by 
the tink c, and the explosive mixture is supplied by flexible pipe 
connections to the supply pipe. On the crankshaft is secured 
3 spurwheel in gear with a wheel on a second shaft, on which 
are secured three clutches, the first for driving the rope barrel for 
hoisting, the second giving motion toa chain wheel and chain for 
travelling the crane on its rails, and the third for driving a vertical 
shaft on which is a spur pinion gearing into a circular rack for 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,208, J. Hunter, Leith. Drilling Machines, [4 
Figs.) July 6, 1893.—This invention relates to furnace mouth 
rivet-hole drilling machines. A bracket is fixed to the end of the 
boiler by an arrangement of loose plates working in slot-holes 
in the bracket. The outer plates are checked like the face of a 
file to make them grip, and the other plates have on them pawls 
which rest in notches on the bracket, screws when applied to the 
plate on the inside of the furnace mouth holding the bracket 
secure. On the bracket is the swivel bracket, which carries on 
it bevel pinions, drill spindles, and handwheel, the latter having 
right and left-handed screws and nut. Levers are provided, 
which, when applied, feed the spindles out or in as required. 
The machine can be driven by hand or belt pulleys. (Accepted 
June 20, 1894). 





16,330. J. E. Elmore, Oulton, Yorks. Shaft Bearings. 
[4 Figs.) Au 80, 1893.—This invention relates to means for 
relieving the ‘ings of revolving shafts from weight or thrust. 


The shaft S is subjected near its bearing to the attraction of an 
electro-magnet E provided with means of adjusting the exciting 
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current so as to relieve the bearing of some of the weight. When 
there is thrust against the bearing, a similar process is resorted to. 
In the case of the shaft of an electromotor the coil is wound in 
series with coils of the motor, so that the relieving attraction can 
be proportioned to the thrust produced by the force of the motor. 
(Accepted July 4, 1894.) 


MINING, METALLURGY, AND METAL 
WORKING. 


16,421. H. Schneider, Creusot, France. Armour- 
Plates, &c. (18 Figs.) August 31, 1893.—This invention 
relates to the manufacture of armour-plates, and consists of a pro- 
cess for their cementatiqn, in which the plates are heated in the 
presence of a hydro-carbon gas produced by the distillation of 
coal or mineral oils. The hydro-carbon gas is applied either con- 
tinuously or intermittently, and is replaced at certain periods, if 
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necessary, by a current of inert gas. The cementation gases are 
received in aclosed chamber B, which is formed by a bell luted by 
a sand joint, the plates being inclosed in a furnace — with 
a fixed hearth. he gaseous cement is conveyed by pipes from 
a casing in which cold water is caused to circulate, in order to 
prevent formation of deposit and the obstruction of the pipes. 
(Accepted June 27, 1894). 

668. D. Clark, London. Sheet-Metal Stamping. 
5 8.) June 28,1893.—This invention has reference to the stamp- 
ng of caps of lever tins. The two dies on one ted are combined, 
eo that the cap after undergoing the first operation in the 





first part of the combined dies, drops into the second pe 8o tha 
at the next stroke of the press the second operation is performed 
simultaneously with the first operation on the following cap, 
thus completing a cap at each stroke of the press. (Accepted 
July 4, 1894). 


PUMPS. 


16,079. H. Tip , Greenwich, Kent. Rotary 
Pumps, &c. [10 Figs.] August 25, 1893.—The object of this 
invention is to provide rotary pumps for drawing and forcing 
liquids and gases, and engines actuated by liquids or gases, and 
also ap tus for use in measuring fluids, and consists in 
employing cylinders, each fitted with a piston, which, when in 
operation, revolves smoothly against the ends and bore of the 
cylinder. The piston is connected to a central shaft through 
which power is transmitted to or from it as required. Cavities 
are formed in the cylinder between its inner surface and the 
circumference of the piston, and in the rotation of the piston 





form chambers into which liquid or gas is received and from which 
it is discharged as the piston revolves. In order to separate the 
inlet of liquid or gas from the outlet, abutments are provided by 
means of a hinged flap, the hinged end of which is carried by 
the cylinder, and the other end bears on the revolving piston ; 
the pivot of the flap admitting of its adjustment to the inequalities 
of contour of the piston. a is the inlet, b the outlet, ¢ the piston, 








object the production of illuminating from crude tar, 
alone or in conjunction with more refined tar or oil, and it com- 





swinging the jib ; all these movements being under control from 
the platform. (Accepted July 4, 1894). 


e a space formed in the cylinder fas the piston revolves on ite 
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axis g, d is a hinged flap baving an arm i to which is secured 
the lever j. A roller is fitted to the lever j which is operated by 
the cam, to prevent the flap d from being lifted off the piston 
e when runn if at a high yen A roller is fitted into the end 
of the flap d which bears on the piston c in order to reduce friction 
when forcing to a considerable height or against great pressure ; 
the weight of liquid acting on the flap also tending to prevent the 
flap lifting off the face of the piston c. The ends of the piston c 
and the flap d fit so as to work smoothly against the cylinder 
covers n, (Accepted July 4, 1894). 


STEAM ENGINES, a ee EVAPORATORS, 
C. 


Rotterdam. Holland. 
uly 21, 1893.—This invention 
es. a is 
er fixed on 


14,138. H. G. Hausn 
Steam Engines. (3 Figs.) 
relates to the lubrication of the cylinders of steam? en 
the a of the apparatus, and ) a pump cylii 
it, the plunger of which is driven by a crank e® upon the shaft e 
rotating in bearings in the frame a. The cylinder b does not 
communicate directly with the suction passage f of the pump 
but first with the oil chamber g through a passage h, and 
thence with the suction pipe f through the e i, a slide 
valve j which is also operated by a crank upon the shaft e serving 
to alternately place the passages h, i in communication —- 
a. recess kin its face, and the passage h in communication with the 
chamber g. The driving cranks of the pump and the valve are so 


from each other. The horizontal and vertical faces of the bed- 
plate are made with a number of bolt holes for securing loosely 
a horizontal plate b and a vertical plate c, the former being a 
eg and clinching Samy and the latter a clamping plate. 

e heads of the bolts cl for securing the clamping plate are so 
formed that the latter can rock slightly on them, and the plate 
c is provided near its lower edge with a flange. The lower part of 
a metal strip being placed between these plates a and co, 
with its flange — upon the inner edge of the clamping 
plate c, the fastener is firmly held in place. A fastener being 
80 clam to each bedplate, there is just sufficient room 
between them to place a = of card fillet on the two fas- 
teners and rest it upon the spikes. The pressing plate b then 
comes into action, and is slotted so that it can slide upon the bolts 
bl which secure it to the bedplate a, and is pushed forward by an 
































arranged that during the suction stroke of the latter the passag 
h, i are in communication, and that during the delivery stroke of 
the pump the passage h is uncovered, the ene ey oil being 
thus delivered into the chamber g. 1 is a spring which is attached 
to the valve j, and by pressing against one of the walls of the 

















chamber g serves to retain the valve jin contact with the face 
against which it works. m is the casing of the cock, and the 
plug working in the casing, the plug being driven from the shaft 
e through the medium of the bevel pinion o and the bevel wheel p. 
The casing m has init four es g, 9}, g2, g3, communicat- 
ing with the cylinders to be lubricated, and the plug n, which is 
made hollow, communicates with the oil chamber g through the 
passage 7, and has a hole s in it made to successively place the 
passages y, 9}, g®, g3 in communication with theoilchamber. At 
each quarter of a revolution of the plug one of the passages 
q. 2, ¢2, g3 is placed in communication with the chamber g, 80 
that for each revolution communication is established once between 
the latter and each cylinder to be lubricated. The pump makes 
four delivery strokes during one revolution of the plug, by which 
each time the chamber g is placed in communication with one of 
the cylinders a supply of oil is injected. (Accepted July 4, 1894). 


14,026. T. W. Morrow, Newcastle-on-Tyne. In- 
jectors, (2 Figs.) July 20, 1893.—This invention relates to steam 
injectors for feeding water into steam boilers. Steam from the 
boiler ie admitted to the cylinder A through the pipe B. The 
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regulating valve C is then opened, and the steam rushes through 
the e G into the pipe F, a strong suction being caused, 
which draws the water from the inlet pipe E and forces it 
through the pipe F into a steam boiler. (Accepted July 4, 1894). 


TEXTILE MACHINERY. 


7431. J. and J. Vaughan, Ashton-under- e. 
Fas 4 m Pi Bands to Pickers. (8 Figs.) 
April 14, 1894.—Thbe object of this invention is to provide means 
for automatically fastening and retaining the picking band in posi- 
tion upon the picker, ont permitting adjustment of the 

tive end of the picking band. A clip is attached to the picker, 
and is adapted to receive a wedge, the end of the picking 
band being placed between the latter and the picker. e clip 
is formed and placed so that on a pull being exerted upon the 
band, the wedge is caused to slide home in the clip, and thus 
antomatically seoure the picking band in position upon the picker. 
(Accepted July 18, 1894). 

16,320. G. A. Kennedy. W. Senior, and I. Wood, 
Pendleton, Lancs. g Engines. (9 Figs.) August 
80, 1898.--This invention relates to apparatus for securing card 
clothing to the flats of carding engines by means of strips of metal 
provided with a flange which is formed with teeth passing through 
the foundation of the clothing from beneath, and the object is to 
poe means for pushing the teeth through the clothing, rivet- 
ng them down on the surface, covering the clinched points by 
bending the Hy vad part of the metal strip over the edge of the 
clothing, and finally securing the whole to the flat by bending the 
lower part of the strip beneath the edge of the flat. Upona frame 
a pair of long bedplates a are mounted, each having a vertical 
end a horizontal face the distance of the width of the flat apart 
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eccentric rod e working against its outer edge, and moved by a 
handle el. Its outer ae is then raised by another eccentric rod 
f beneath it, and it rocks upon its bolts, the head 02 of each of 
which is made with a half-ball working in a socket in a thick 
washer through which it passes. Thus the inner edge which is 
formed for the purpose is brought down upon the card clothing, 
forcing it down upon the flange of the fastener, and causing 
the spikes to project up through the face of the clothing. The 
spikes are then bent down upon the face of the foundation of the 
clothing by means of a small roller at the end of a handle. 

bowl is made with a groove in its periphery, in which fits the 
upper edge of the fastener, so that the tool is guided by it along 
the edge of the clothing, and thus none of the spikes are missed. 
The frame is guided and held down by the bowls, which run 
beneath plates 94 fixed upon the plates b. (Accepted July 4, 
1894). 


6678. R. J. Eke, London; F. E. Tucker, Esher; 
and F. How, Kingston urre: 
&c. (13 Figs.) March 30, 1893.—The 
is to enable hair, wool, &., to be spun direct from the carding 
machine without the aid of drawing frames. The fibre as it comes 
from the cards is divided into several strips, which, instead of 
being felted together by leather bands, are formed into a rough 
yarn. Ina frame rotate as many spindles as there are strips of 
sliver to be collected. Each spindle O has at its upper end a fork 
R provided with bearings in which rotates the lower roller. The 
upper portion of the fork is slotted to receive the axis of the 
upper roller. This upper roller, which rests on the lower end, 























and is driven from it by friction only, is provided with means for 
attaching the sliver to it. The lower roll is caused to rotate by 
gearing operated by the rotation of the spindle. The sliver as it 
comes from the carding machine is coiled on the upper rollers by 
a coiling device. By this means the rotation of the spindles puts 
enough twist into the sliver to enable it to support itself without 
breaking down while being drawn out by the drawing rollers of 
the spinning machine, and enables the felting apparatus and doff- 
ing rollers and intermediate drawing frames to dispen' 
with. The upper rollers, when full of sliver, are taken to the 
spinning frames and held in bearings while the material is 
drawn off. (Accepted July 4, 1894). 

12,725. G. H. Hodgson, Bradford. Looms. [3 Figs.) 
June 29, 1893.—This invention relates to means for operating 
change shuttle boxes of looms for weaving. To each of the two 
pattern levers 1,1a is attached a pendant rod 2, 2a, on the lower 
end of each of which is aclip 3, 3a, carrying runner 4, 4a, received 
in a slot in the plate 6, 6a. Each plate is mounted, and free to 
move on its stud by which it is attached to the bracket 8 bolted 
to the end frame of the loom. Cast to each plate is a lever, one 
end of which terminates in a fork 11, 1la, which loosely clips a 
collar 12, 12a of a vertical rod 13, 18a carried in a long collar 
14, 14a carried by the bracket 8 and fixed to the end frame of the 
loom. The lower ends of the rods 13, 18a extend beyond the 
collars 14, 14a, and, when lowered, are lineable and in contact 
with the cam formed on the bosses of the toothed wheels 16, 
16a forming part of the ordinary clutch 17 which operates star- 
wheels 18, 18a and the box rod lever, and change rising and 
falling shuttle-boxes. On the axis 19, 19a of each starwheel 
18, 18a is cast an eccentric, loosely clipped, and inclosed by 
a loop formed in the lower end of an elongated arm, each of 
which is free to move on jts stud in the bracket 24, 24q@ fixed 





inst Pr this invention th 


to the end frame of the loom. The upper ends of each of the 
elongated arms are connected to the pendant rods 2, 2a of the 
pattern levers 1, 1a. When a change of pattern is indicated, the 
rod 2a which is connected to the pattern lever 1a operated slightly 
lowers one end 6b of the frame 6a, turning the latter on its stud 
7, and its fork 11a allows the rod 18a to drop we. oe f so that its 
lower end extends to, and comes in contact with, the inclined face 
15a of the boss of the segment wheel 16a, and as the bottom shaft 
revolves, the segment wheel 16a is, by the inclined or cam face 
15a bearing against the rod 13a, pi into the clutch and lineable 
with the starwheel 18a, which is operated thereby, and the indi- 
cated and required change given to the shuttle.boxes. When the 
partial turn is given the starwheel 18a, its eccentric 20 operates 
on the loop 21a and moves the arm 22a on its pin 23a, and its 
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upper end moves the runner 4a and rod 2a to the opposite end of 
the slot. If another hole in the cards follows, the rod 2a is 
slightly lowered, and being now at the opposite end 6 of the slot, 
when the pattern lever 1 is lowered, its weight, together with 
the weight of the rod 2a depresses the end of the slotted lever, 
consequently the fork 1la is raised and raises the rod 13a above 
and clear of the inclined face 16a, and no change takes place, and 
the parts remain in this position until a blank occurs in the 
cards, when the end of the slotted lever is raised and the fork 
1la lowered, and the rod 18a slides the segment wheel 16a into 
line with the starwheel 18a. (Accepted July 4, 1894). 


MISCELLANEOUS. 


10,458. A. P. Hope, Leicester. Treatment of 
Sewage. May 27, 1893.—The object of this invention is to 
provide means for disinfecting and purifying foul water. Air or 
oxygen is forcibly injected into the sewage by steam mixed 
with antiseptics or deodorisers such as cresilic or creosote emul- 
sion. The injection of the air by means of steam in conjunction 
with the antiseptic disinfecting medium can be effected by inject- 
ing apparatus in which the forcible e of steam induces a 
current of air which passes with it and the disinfectants into the 
sewage through perforated pi which distribute it throughout 
e mass, the sewage, after process, having applied to it a 
precipitant. (Accepted July 4, 1894). 


UNITED STATES PATENTS AND PATENT PRACTIOE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
ra — at the offices of ENGINEERING, 35 and 86, Bedford- 
reet, Strand. 





GxrMANn Goops Trarric.—The movement of goods and 
minerals over the railways of Germany last year is re- 
turned at 165,500,000 tons. The corresponding movement 
in 1892 amounted to 157,900,000 tons; in 1891 to 159,500,000 
tons ; and in 1890 to 151,600,000 tons. 


New York AnD HicH Buitpines. — There has just 
been issued by Moses King, Boston, Mass., a résumé of 
@ standard work, ‘* King’s Handbook of New York City,” 
and the new issue, which has 80 pages, and is profusely 
illustrated by process engravings, gives a gi idea of 
the metropolis of the United States. A feature of the 
city, which is strongly accentuated by the illustrations, 
is the large number of high buildings, The development 
in this respect is a matter of the last quarter of a cen- 
tury, and has been rendered possible by the use of 
passenger elevators and the introduction of steel 
framing and fireproof constructive materials. The 
cause is the concentration of business premises and 
the consequent increase in the cost of land, which is 
sold in certain parts of New York at nearly 3,000,000 dols. 

racre. The value of fully utilising it is therefore evident. 
There are already buildings of a dozen storeys in height, 
in lots only 20 ft. or so in width; others are 15 to 20 


sed | storeys in height, in lots 50 ft. to 70 ft. in width. The 


Sun plans a buildin 32 storeys on 75 ft. frontage. The 
highest business building is the Manhattan Life Insurance 
Company, which is 347 ft. high on the Broadway front, 
and 360 ft. on New-street. St. Paul’s, in London, is 
but 366 ft. high. The Havemeyer building is 15 storeys 
high, and, as in the case of the one ly referred to, 
and, indeed, in most of the high buildings in the city, has 
the Otis elevators. In the Havemeyer building there 
is @ series of six elevators, so that while one or two 
may stop at every landing or every alternate landing, 
others may run express to the upper storeys, in which way 
@ passenger may arrive at the 14th or 15th story almost as 
soon as at the second or third. much confidence is 
placed in the elevator that only a small stairway is pro- 
vided. Such a number of elevators is needed owing to 
the large number of offices. In the Washington building, 
for instance, with 13 storeys, there are 348 offices and 
1500 tenants, and here also six a elevators run regu- 
larly. There is adevice whereby the electric bell on avy 





landing communicates with all elevators, 
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THE WESI HIGHLAND RAILWAY. 
(Continued from page 218.) 

Tue next bridge illustrated (Figs. 107 to 112, on 
page 286) is on the skew, the angle of obliquity 
being 50 deg. It is close to the village known as 
the Bridge of Orchy, near Tyndrum. ‘The span on 
the skew is 19 ft. 6in., and onthe square 15ft. The 
abutment walls (Fig. 109) are 15 ft. 6 in. high, 5 ft. 
thick at bottom, and 4 ft. at the top. They are 
plumb on the face, and stepped at the back. The 
wing walls are of exceptional length, owing to the 
heavy bank—two of them being 35 ft. long. They 
are 5 ft. at bottom, battered in front and stepped 
behind to reduce the thickness at top to 3 ft. (Fig. 
110). They are capped with a cope of 1 ft. 8 in. 
by 8 in. Like the abutments, they are built of 
Ben Cruachan granite, with freestone quoins. 
The main girders (Figs. 111 and 112) are 20 ft. 
4 in. long and 1 ft. 2 in. deep, built up of angles 
and T-irons, and with a ;5;-in. web. These girders 
are placed at 3 ft. 7} in. centres, the intervening 
space being filled in with jack arching of concrete. 
The road is made up of ordinary metalling. There 
is a masonry parapet, resting on the outside girders. 

Another bridge on the skew, of similar construc- 
tion, is that between Arrochar and Tarbet, where 
there is a heavy embankment, 15 chains long, and 
varying from 37 ft. high. The railway crosses over 
the public road about a mile from Arrochar on a 
bridge the angle of obliquity of which is 40 deg. 
The length on the skew is 37 ft. 6 in., and on the 
equare 24 ft. The width is 12 ft. between para- 
pets. The abutments are 5 ft. 6 in., with two 
scarcements, 9-in. stepped, giving a thickness of 
4 ft. at top. The walls have a batter of 1 in 12. 
The newels are 1 ft. 6 in. wide, with a coping 1 ft. 
8 in. anda plinth 1 ft. 1lin. The mason work is 
very pretty and of rustic dressing. It is of whin- 
stone got in the district, several of the blocks 
being 3 ft. by 2} ft., but the quoins are of red 
stone, and are all drafted. The longitudinal gir- 
ders are of J-section, 43 ft. long and 3 ft. 3 in. 
deep. The webplates are ;%, in., and are stiffened 
by T-irons at 5 ft. 6 in. centres. The flange is 
13 in. wide, and carries the troughing on flat 
girders 9 ft. 10 in. long. The headroom under 
the bridge is 17 ft. 6 in. 

The bridge illustrated by Figs. 113 to 120, on 
page 286, is of an interesting type, and spans the 
railway behind the town of Helensburgh, where 
the line is through a heavy cutting in sandstone. 
But it is right to state that the design was deter- 
mined to utilise curved girders which were available. 
The span is 52 ft. 10 in., and the girders, which 
are of steel, have a rise of 9 ft. 5in. The over-all 
width of the bridge is 32 ft. 6 in., and, as shown 
on plan (Fig. 115), there are four girders placed at 
9 ft. 8 in. centres. The girders are 2 ft. 7? in. deep, 
and 3 ft. 6 in. broad. They are built up of three 
plates of steel as shown in the section (Fig. 116), 
with angles, and the double web is stiffened at in- 
tervals by angles (Fig. 117). The sandstone rock in 
the cutting was dressed to form springers, and on 
them were fitted bearings, the details of which are 
shown by Figs. 119and 120. When each girder had 
been lowered into position and anchored to the bear- 
ings with tie-bars, they were braced together at 8 ft. 
6 in. intervals, as shown in Fig. 116, by bars 1} in. 
in diameter, and angles 3 in. by 34 in. by 4 in. 
riveted to the web, from which springs jack arch- 
ing of concrete. The concrete arching was laid to 
make a uniformly level surface, and on the top 
again the girders were tied together by diagonals, 
as shown on the plan (Fig. 115). Outside walls 
were then constructed of masonry (Fig. 118), while 
above the girders the roadway was built up of con- 
crete (Fig. 116). The footpaths are each 5 ft. 
wide, and the roadway is 20 ft. wide. As seen 
from the railway, the bridge presents quite a neat 
appearance. 

As has been already indicated, there are a large 
number of bridges for cattle and sheep, crossing 
under as well as over the railway, and for small 
streams under the railway, and many of these are 
of interesting design because economy has been a 
first consideration. Reference may first be made 
to bridges of wood, which were cheap and con- 
venient in construction. There are quite a number 
of these bridges, but they only differ in detail, and it 
is only necessary to illustrate a type. The draw- 
ings of one are reproduced in Figs. 121 to 126, on 
page 286. All dimensions, too, are given. A con- 
crete bed, usually 3 ft. by 2 ft. 6 in., and carried 
to a good foundation, was made for the wooden 








uprights. The uprights in most cases consist of 
two 9 in. by 9in. timbers, bolted together (Fig. 
121) with diagonal and horizontal stays between 
each pair (Fig. 124). The specification states: 
‘The standards are to be sunk into the stone or 
concrete 6 in., and afterwards caulked to prevent 
moisture getting into the sockets. The standards 
are to be checked at top 1} in. on each side for 
cross ties, the diagonal ties to be checked # in. 
At each end, to fit the standards, the chords of the 
trusses to be checked } in. for the ties, and the 
ties to be checked 4 in. on each side for the joining 
of the chords. Where joinings are required they 
shall be scarf-jointed, the joints to be checked 1 in. 
on the lower chords. The bolts for standards to be 
? in. in diameter, and for trusses 2 in. in diameter. 
The joints to be made to fit exactly, and put together 
with white metal. The timber to be of the best 
red pine, free of blemishes, and all to be dressed 
with the plane. The timber and ironwork to have 
three coats of white-lead paint. The planks to be 
fixed down by 64 in. spikes, and the wailing spars 
by 3}-in. spikes.” 

There were several standard types adopted for 
cattle and sheep bridges. Where headroom was 
limited, and where the span was long —20 ft. or 
over—lattice girders were used, as this gave greater 
facility for arching. We reproduce on page 287 
(Figs. 127 to 132) the drawings of a bridge having 
a radius of curve of 40 ft., the incline on either side 
being 1 in 5. The abutments (Fig. 180) are 3 ft. 
6 in., with wing walls 20 in. wide at the top. The 
width of the roadway is 8 ft. In some cases it 
was 9 ft. The lattice girders are usually, as in this 
case, 4ft. Gin. in depth, with stiffeners at intervals 
of from 6 ft. to 7 ft. The bars used are 2 ft. by 
2 in., of steel, with bulb irons underneath for the 
roadway at intervals of 3 ft. to 3 ft. 6in. (Figs. 129 
and 131). The decking is usually of timber 3 in. 
thick, carried on the bottom angles of the lattice 
girders and on the bulb irons. The lattice trans- 
verse girders have %-in. web end pieces, and are 
anchored on to the bedplate by a 1-in. bolt, as 
shown on Fig. 131 and in section on Fig. 132. 

In a few other instances plate girders have been 
used, as illustrated by Figs. 133 to 136, on page 
287. This type was adopted where the width of 
bridge was greater, 10 ft. to 12 ft., and was prin- 
cipally for service roads to farms, &c. The longi- 
tudinal girders are 5 ft. deep, with }-in. web, stiff- 
ened at 6 ft. to 6 ft. 6 in. intervals by two angle- 
irons 3 in. by 3 in. by 2 in. The building up of 
the girders is shown by Figs. 135 and 136. The 
transverse girders are I-beams with a ;';-in. web, 
stiffened by T-ironsas shown. They are placed at 
3 ft. 2 in. centres, and running longitudinally on 
the bottom flanges, which are } in. wide, are 
i-irons. Between the cross girders concrete was 
laid, the roadway being made up with 6 in. of 
metalling. 

Figs. 137 and 138, page 287, illustrate a 6-ft. cattle 
creep, and may be taken as the type used where 
headroom was limited, and where the span did not 
exceed 8 ft. These cattle creeps have concrete abut- 
ments, stone being used if it could be found in the 
neighbourhood. The decking in the case of the 
smaller creeps is of white pine laid on a bulb iron 
8 in. by 3in. by }in., as shown on Fig. 138 close 
to the abutment wall. Resting on blocks of masonry 


3 ft. by 2 ft. 3 in. by 1 ft. thick are troughs made up| 


of channel sections, 10 in. by 3} in., on end, and a 
bottom plating, all gin. thick. The girders rest on 
the abutments and on cross angle irons flush with 
each abutment, as shown on Fig. 137. The longi- 
tudinal sleepers are placed inside the troughs, and 
the flooring on the bridge is made up of 3-in. plank- 
ing. In some other cases the ballasting for the 
permanent way is laid on ;};-in. buckle-plates in 
three sections between the girders and the side 
bulb angles. The parapet walls are 15 in. thick 
and 16 in. high. 

Sheep creeps with a span of 4 ft. are of lighter 
construction, as illustrated by Figs. 139 and 140, on 
page 287. The abutments and parapets are similar, 
with longitudinal bulb-irons 8 in. by 3 in. by 4 in., 
on which is carried Lindsay’s troughing, which 
also rests on the abutments. The troughing is 
2 in. thick on the top and } in. in the furrow, 
the depth of which is 6 in. The whole is filled 
in with concrete to a height 3 in. above the trough- 
ing, and on this the transverse sleepers and ballast- 
ing are laid. This type has been used for all the 
small creeps. 

These cattle over and under bridges which we 
have illustrated, are types, and the differences 





were not great, being mostly consequent on the 
span. The load factor for cattle and sheep bridges 
was taken as about 1} cwt. per square foot, and it 
may be interesting to give the average price of the 
types of the bridges we have just been describing, 
of which there are about 200 on the line : 


Average Prices of Standard Types of Cattle Bridges. 


£ 
Wooden bridges, 6 ft. wide... “a ae 160 
Lattice girder cattle bridge, 24 ft. clear 
span ... es es ae me se’ 2 
Plate girder cattle bridge, 24ft.clearspan 230 
6-ft. cattle creep (Figs. 137 and 138) asa 80 
4-ft. sheep creep (Figs. 139 and 140) 70 


For stream crossings the type used was that illus- 
trated by Figs. 141 and 142, on page 288. The 
span of the bridge is 6 ft., but the same construc- 
tion was used for spans up to10 ft. Inthe case of a 
crossing of 6 ft. span the abutments are 3 ft. 6in. in 
thickness, of materials found in the nearest cutting. 
The beam blocks on which the girders rest are 3 it. 
by 2 ft. 3 in. by 1 ft. thick. The girders are 
placed under the rails at 4 ft. 8 in. centres, and are 
made up of two girders of I-section, 8 in. by 5 in. by 
4 in., bolted together. The outside parapets are 
1 ft. 3in. thick and 1 ft. 6 in. high. On the inside 
are laid bulb angle irons 10 in. by 54 in. by 3 in. 
The ballasting for the permanent way is laid on 
7s-in. buckle plates between the two girders and 
between each girder and the side bulb angles. For 
spans of 15 ft. Lindsay’s troughing was used, fas- 
tened on to two main plate girders 18 ft. 4 in. long 
by 1 ft. 6 in. deep, with a ;°;-in. web. These gir- 
ders were at 6-ft. centres, and rested on bedplates 
3 ft. square. Ballasting and transverse sleepers 
made up the level to the permanent way. 

Before departing from the subject of bridges, it 
may be interesting to give one or two of the results 
of the tests made when Major Marindin, of the 
Board of Trade, was inspecting the line. The tests 
were made with three locomotives and tenders, 
each weighing 75 tons. The deflections were re- 
corded by means of rods in the usual way where 
possible, and on long viaducts by the level. The 
results were in every case quite satisfactory, being 
much less than the usual allowance for steel, J; in. 
for every foot of span. The large spans of 100 ft. 
or so, gave, as a rule, about } in. deflection in the 
centre. As to the Glen Falloch bridge, illustrated 
by Figs. 10 to 25, on the two-page plate accompany- 
ing our issue of August 3 (page 155 ante), the de- 
flections were as follows : 

First span, 40 ft. clear, } in. 
Second ,, 102 ,, 
Tae . @ w« 4 

On another typical bridge, at Garelochhead, illus- 
trated by Fig. 48, on page 158 ante, the results 
were: 51 ft. 6 in. spans, } in. deflection ; 112 ft. 
span, { in. deflection. We may also give the de- 
flections in the standard types, and the smaller 
bridges which we have illustrated and described : 


4h ” 


Span. Deflection. 
ft. in, in. 
6 eee eve eee eco eee ao to ds 
8 aad ada aad oad ‘<a at 95 45 
10 ‘ ‘id oad aaa Ys 55 2 
12 vs 
15 Vs 
18 0 
20 Ps 
30 1's to 
40 fe 
50 + v% 


Some reference may be made to culverts, of 
which a very large number have had to be con- 
structed. The longest was that in a deep glen 
known as the Whistlers’ Glen, on the shores of the 
Gareloch, while immediately adjoining is a similar 
construction for the Aldownock Burn. In the glen 
the railway is carried over an an embankment, the 
depth from rail level to the burn being 57 ft. Under 
ordinary circumstances a viaduct would probably 
have been adopted, but there was so much material 
from the cuttings adjoining, that an embankment 
was found more convenient. It had heavy slopes 
14} to 1, and this necessitated a culvert 178 ft. in 
length in the one case, and of 120 ft. in the other. 
In the latter case a 5-ft. culvert was adopted, and 
in the former a 6-ft. culvert. In the case of the 
6-ft. culvert, there is an 8-in. invert, grouted with 
cement, and the walls are 3 ft. 6 in., of rubble 
masonry, with an arch of three rings of brick. The 
brickwork was adopted because an old brick wall in 
the vicinity had to be demolished, and provided 
material. The invert being on a gradient, the 


arch has five steppings, in each case dropping down 
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BRIDGES ON THE WEST HIGHLAND RAILWAY. 
MESSRS. FORMANS AND McCALL, MM. INST. C.E., GLASGOW, ENGINEERS, 
(For Description, see Page 285.) 


Elevation 


Fig 113. 








ra 
Cross sa Fug 118. 
A.A. 

















Te bolts 1, d1a8 6 apart i 
EY ee ON EEL she 9 Gearnemionn gd fonnntdeennee ” 


Fig.111 











ha 3336 longs + 














ere CY ORM ee 
Elevation of One Girder. 


Fig 119 
ae 























gf Ft 

















RARE 





‘ 
Plan of Girders. 





: oe 
Details of Bearing. 





Fies. 113 ro 120. Bripck over THE Rattway at HELENSBURGH. 


a 





oieiiintiiiinia 
ome | 1 


LEVEL IN 20 

TM A — , EHC NTT 
i ii WA el ACA HA 
eZ a NL 


\\i}t 
yi Er 
‘ soc 





20 


ee 


' 


Wht 
shall 


\ 
Whe 














a aa en ate 





VAAN AY \ \ NBN 2 
\\\\\ \ | i 
ee! 











a J - i Z : *' : ; 3 Up 4 Y ie: —_— 
0) // gee 








) Wid 


\ 
‘ yt ‘| 








30 -----#+gF 





wet 2 ke I'S meg & --- 
: { 





Sec. of Abutements at A.B. See. of Wingwall ct CO. 
Fig.M. eo ----- we Ins. Girdlers. - 


--~ 20' 8° Outs. Girders. 
t i . 7 
PLAGE S| ils a Sj 8 
eu ETI, Lf SERCO TSN Ta KROME CIES, 4 














Fics. 107 to 112. Bripce over Pustic Roap. Fics. 121 to 126. CatTrie BripoE, 








Ave. 31, 1894.] ENGINEERING. 287 














CATTLE AND SHEEP BRIDGES OVER THE WEST HIGHLAND RAILWAY. 


MESSRS. FORMANS AND McCALL, MM. INST. C.E., GLASGOW, ENGINEERS. 
(For Description, see Page 285.) 
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the depth of a brick. In the case of the 5-ft. cul- 
vert, the stepping was made in the invert at 3-ft. 
intervals, the arch being made with a gradual slope. 
The arch, in both cases, was covered with 6 in. of 
puddle, the haunching being well pitched, and the 
whole built round with loose stones before the 
earthwork embankment was commenced. Heavy 
wing walls were provided at either end of the 
culverts. 

Not only in this, but in all instances, extra large 
volumes of water have been pvovided for, as in 
winter the streams become mountain torrents owing 
to the gathering surface being, in some cases, very 
extensive, and the contour generally facilitating 
rapid descent. One of the commonest types is the 
stone-covered culvert, as in Ardencaple Glen and 
many other burns. With a flat bottom 8 in. deep, 
side walls of masonry 1 ft. 8 in. thick, and a cover 
stone 4 ft. 3 in. by 10 in. thick, a waterway 
2 ft. 6 in. square is secured. In some cases the 
bottom’ is a pitched invert, in others a concrete 
invert. g Wing walls and head walls are variously 
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the line. The weight is 75 lb. to the running 
yard. The line is single, and the stations form 
pee eee. The signalling was entirely fitted 
y Messrs. Saxby and Farmer. 

There are 15 stations on the railway, as indicated 
on the map showing the route of the line, given 
on page 63 ante. The greatest distance between 
any two is 18 miles, from Rannoch to Inverlair. 
The distance between the stations is only two 
miles for the first 10 miles of the line, past 
Helensburgh and along the Garelochside, whither, 
as we indicated in the previous article, there is 
likely to be a migration of Glasgow merchants. 
But as the line goes farther north into the sparsely 
populated districts, the distances vary from 6 to 
10 miles, except in the one case indicated. At all 
stations there are passing-places, double lines being 
formed, with island platforms. Where the stations 
are at greater distances apart than 7 miles there 
are intermediate passing-places, as, for instance, 
at Glen Douglas, Gortan, and Corrour. The 
greatest distance of single line without a passing- 





a locomotive turntable. There is a proposal to 
have another station at Whistlefield, 104 miles, for 
the convenience of Loch Goil passengers. Then at 
Glen Douglas, near Craggan, 15 miles, there is a 
passing-place, with signals and pointsman complete. 
Arrochar and Tarbet station comes next, 193 miles ; 
it is midway between Loch Long and Loch Lomond. 
Then Ardlui station, 27} miles, stands at the head 
of Loch Lomond, where it is intended to erect a 
large new pier for the use of the steamers running 
in connection with the railway ; 84 miles on, or 
36} miles from Craigendoran, is Crianlarich station, 
where a junction is being made with the Callander 
and Oban Railway. At Tyndrum, 414 miles, there 
is a station at a point where many tourist paths are 
crossed. At Bridge of Orchy, 48} miles, it is fitting 
that there should be a station, as it is convenient 
to Glenorchy, with its ‘‘ proud mountains ” and its 
association with the Macgregors, while the road to 
Dalmally, leading to Glencoe and Ballachulish, is at 
hand. Then there is a long stretch over the Moor 
of Rannoch, with a passing-place at Gortan, thence 
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adopted. In Strathfillan especially the type used 
is arched. The walls for a 6-ft. culvert are 
3 ft. 6 in. thick, with a 15-in. concrete invert, and 
a 15-in. rubble concrete arching with stone in 
cement haunching. 

Wire fencing has been largely adopted for the 
fencing through the deer forest district, the lower 
wires, No. 7 gauge, being 5 in. to 6 in. apart, while 
the upper wires, No. 6 gauge, are 10 in. apart. 
The T-iron uprights, 14 im. by 14 in. by } in., are 
at 6 ft. intervals, and are bedded in blocks 18 in. by 
12in. by 12in. There is a barb wire 42 in. from 
ground level, while the tightening screws are fitted 
to 1} in. square uprights bedded 5 in. into rough 
block stone 36 in. by 20 in. by 20 in., and stayed 
with 1}-in. square rods. The barb wires are gal- 
vanised, and four-pointed. The total height of 
the deer fencing is 6 ft. Wood fencing has been 
adopted in other parts, being 4 ft. high, the longi- 
tudinal timbers being 3 in. by 1} in, and placed 
6 in. to 9 in. apart, while the uprights are 5 ft. 
apart and driven 1 ft. 9 in. into the ground; 3-ft. 
wicket gates have been provided. For level cross- 
ings, of which there are a number, the gates are 
9 ft. wide, and 5 ft. high. The gates are constructed 
of 3 in. by 4 in. timbers, with 4 in. by 14 in. 
diagonal bar. The posts are of larch, and 9 in. in 
diameter. The sub-contractors for the fencing 
were Messrs. G. B. Smith and Co. 

The rails forming the permanent way are of the 
double-headed reversible type, 8 yards long, with 
a few 10-yard lengths for the straight lengths of 
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place is 94 miles, botween Rannoch and Inverlair. 
There are only seven cases where the passing-places 
are separated by more than 7 miles. There are 
various sidings on the line. 

Starting from Craigendoran, there are four stations 
for the convenience of passengers for the Gareloch, 
viz., Upper Helensburgh, 2 miles ; Row, 4 miles ; 
Shandow, 6} miles ; and Garelochhead, 9 miles, the 
last of these being a local terminus, provided with 
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on to Rannoch station, 64 miles from the terminus, 
and just at the crossing of the River Gaur which 
separates Loch Lydoch and Loch Rannoch. Again 
there is a long stretch, with a passing-place at 
Corrour, near which the highest summit of the line 
is reached, 1350 ft. above sea level, and a station 
at Inverlair, near the foot of Loch Treig, and 82 
miles from the commencement of the new line. 
Here again the line is through grand mountain 
scenery, and the stations are more frequent, there 
being one at Roy Bridge, 88 miles from Craigen- 
doran, where the railway crosses over a stream 
which at times runs at great flood. The next 
station is at Spean Bridge, 91 miles, the scenery 
around which has formed the subject of two 
engravings, and 9 miles further on brings the 
train to Fort William, 100 miles from Craigen- 
doran. There is a branch of 2 miles to Banavie 
across the Lochy, the bridge over which we have 
already illustrated. 

The stations for the most part have island plat- 
forms, only four having side platforms —Row, 
Inverlair, Roy Bridge, and Spean Bridge. The 
stations do not differ materially in arrangement, 
and it is sufficient to illustrate one of them—that 
at Ardlui, at the head of Loch Lomond. Sections and 
elevations are annexed, in Figs. 143 to 146. The 
length of the platform is 528 ft., and the width at 
centre 35 ft., tapering towards the ends. Types of 
platform walls are illustrated in Figs. 147 to 149. 
Concrete walls have been adopted in some cases, as 
shown on Fig, 147. ‘The thickness of the walls is 
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1 ft. 9 in. The masonry walls (Fig. 148) are 
practically of the same construction. The cope 
in each case is granolithic, and 2 ft. by 6 in. 
wide. The height from rail level in all cases 
is 3 ft., and the distance from the edge of cope to 
the outside of the rail is 2 ft. 24in. In the case 
of platforms on embankments, the walls are 
usually of timber, as shown by Fig. 149. Old 
sleepers are used as foundations, with an upright 
of 6 in. by 6 in., and a diagonal stay of 7 in. by 4in., 
with a timber cope of 13 in, by5in. The boarding for 
the floor is 3in. The bolts used throughout “oy ip. 

The house buildings are in the centre of the plat- 
form, with concrete foundations and agranite base 
course. The buildings are somewhat after the 
Swiss style, are extremely picturesque, and in 
keeping with the magnificent scenery with which 
they are surrounded. The first courses of the walls 
are of fine brick in cement mortar, while the upper 
part is of concrete faced with shingles, all got from 
Switzerland. At each end of the buildings there 
are 5ft. scrsens on each side (Fig. 146). The 
height of the walls is 9 ft. 6 in., but the roof pro- 
jects to form a verandah all round, 6 ft. in width. 
The accommodation is as usual, and as the dimen- 
sions and details are indicated on Fig. 146, it is not 
necessary here to enter into detail. The platforms, 
where they are not of timber, are bottomed with 
stone, with red blaize on top, and the combination 
of colours with a station on the hillside, as at 
Ardlui, gives quite a pretty appearance to the 
structure. In nearly all cases sloped approaches 
have been made to form loading banks, and goods 
yards have been arranged for. 

Where island platforms have been adopted, an 
8-ft. subway has been made in connection with all 
stations. These subways have been constructed 
of concrete, the facing having been mixed with 
oxide of iron in the proportion of 6 in. cube to 
one bag of cement. This concrete was in the pro- 
portion of 3 to 1, and was poured in behind 
shuttering by buckets. The subway walls are 
4 ft. thick, and the roof is of Lindsay’s trough- 
ing. The walls of the well are 4 ft. thick, stepped 
at back to 3 ft., and at platform level there is a 
railing 3 ft. 10 in. high around the well, formed 
of cast-iron uprights 4 ft. 6 in. apart, with 1}-in. 
tubes horizontally. The wall is continued around 
the head of the stair. The steps are of concrete— 
two of sand to one of cement — and are grooved on 
top. There is a handrail on either side, formed by a 
tube. 

(To be continued.) 





THE IRON AND STEEL INSTITUTE. 

In our last issue (vide page 269 ante) we gave 
an account of the first day’s proceedings at the 
recent Brussels meeting of the Iron and Steel 
Institute, which commenced on August 20, and 
concluded Friday last, August 24. The meeting 
was carried through with success, and the members 
present appeared to have enjoyed themselves 
thoroughly in the lively capital of Belgium, al- 
though the weather was not favourable as a rule, 
there being much rain. It was a somewhat risky 
experiment holding a foreign meeting after so 
recent a complete reorganisation of the perma- 
nent staff of the Institute, but happily everything 
turned out well, in spite of the somewhat ominous 
appearance of affairs at the commencement. A 
foreign meeting of an institution such as this is 
always popular, and adds to the prestige of the 
society. At the same time it is far more difficult 
to organise than one held at home, and Mr. Brough 
may be congratulated on having made his arrange- 
ments so that there was no serious hitch in carry- 
ing out the programme. 

It now appears, from an announcement made by 
the President, that he is to be succeeded in the 
chair by Mr. David Dale. The statement took a 
good many members by surprise, as it was gene- 
rally thought that the choice would have fallen 
elsewhere. Mr. Dale, however, will make a very 
popular president, and by his many years of valu- 
able service as treasurer—he has occupied that 
position since the foundation of the Institute—has 
thoroughly earned the honour that has now been 
thrust upon him. 


ELectric TRANSMISSION OF PowER. 

A paper by Mr. D. Selby-Bigge, entitled ‘‘ Notes 
on Electric Power, with special reference to Works 
Driven by Electricity in Belgium,” was the firat 
read at the second day’s meeting. It will be 








remembered that the author contributed a paper 
‘*On the Application of Electricity as a Motive 
Power in the Iron and Steel Industries,” at the 
spring meeting held in London this year, and the 
paper now under notice was intended to be supple- 
mental to the former contribution. As we print 
this paper in full on page 309 of the present issue, 
we may at once proceed to the discussion, which 
was opened by Mr. Wicksteed, of Leeds. 

Mr. Wicksteed remarked that the author had put 
forward the points in favour of electrical transmis- 
sion of power, but it was to be remembered that for 
an electrical machine to work at its fullest advan- 
tage it must run at something like 800 revolutions 
per minute, and therefore for ordinary purposes of 
driving it was necessary to gear down. He would 
ask what were the consequential losses, say between 
the motor and the chain barrel of a crane. The 
use of a crane for the purpose of comparison had 
advantages, as the work given out could be directly 
measured. There was a necessity, also, in some 
cases, for working cranes at different speeds ; say, 
in a foundry crane it was sometimes required to 
raise heavy weights at slow speed, whilst at other 
times, when lighter loads had to be dealt with, a 
higher speed would be advantageous. With a 
steam engine these differences of speed could be 
obtained comparatively without loss, but as the 
electric motor must be run at a high speed, it would 
be necessary to use gearing, and thus there would 
be loss. 

Sir Lowthian Bell, referring to a part of the 
author’s paper in which reference was made to the 
usé of waterfalls asa source of power, said that no 
one had done more than the engineer to destroy 
the natural beauties of the country. Smoke from 
furnaces clouded the land, ugly bridges spanned 
our rivers, marring the landscape, and now our 
very waterfalls were threatened. Sir Lowthian’s 
works were in a part of the country where water- 
falls did not exist, but his son had visited an elec- 
trical transmission plant, and they had been so 
struck by its advantages, that they had laid down 
a plant for use in their ammonia works. 

Mr. Louis referred to an application of water 
power to the generation of electricity which he had 
visited in the north of England. At Helvellyn 
electricity was employed for traction, boring, and 
pumping, as well a3 for lighting. The people in 
the valley complained of their waterfall being used 
for the purpose ; but that valley was not a very 
beautiful one, and the tail race from the wheel 
was far more imposing than the original fall, in 
addition to which it was more accessible. 

Mr. Webb wished to know if electricity had been 
adopted as means for conveying power in textile 
industries. 

Mr. Joseph Adamson said that if Mr. Wicksteed 
had concluded his speech by telling the meeting 
the efficiency of coal in an ordinary steam crane, 
probably the author would have been relieved of 
the trouble of replying. In the speaker’s works 
it had been found that it required 11 to 12 indi- 
cated horse-power to drive the rope of a crane 
when no load was on at all, and with the best rope 
cranes the efficiency was no more than about 33 
per cent. In the electrical cranes they had adopted 
they estimated the efficiency ‘at 50 per cent., and 
they made a saving in regard to not requiring re- 
newals of rope. In regard to the application of 
electrical transmission of power to shop tools, it 
was to be noted that with shafting the machines 
had to be placed in line whether the position was 
convenient or not; but with electricity a wire 
could be run to any position. When it became de- 
sirable to move a tool, the advantages of electricity 
were still more apparent. Another advantage was 
that with electricity it was not difficult to find out 
exactly how much power a machine tool required 
to drive it; whereas this was by no means easy 
with the ordinary methods of driving. He felt 
sure that considerable loss was often involved in 
tools not being designed for easy driving. The 
machines were put down, and power had to be 
found to drive the line of shafting, no persons 
troubling their heads very much whether im- 
provement could be made in this respect. With 
electric driving, however, a machine extravagant in 
power would soon be found out. Mr. Webb had 
asked about textile machinery, and the speaker 
felt sure that there was no position in which 
electric driving would appear to greater advantage 
than in spinning machinery. In this class of work 
the machines were required to run at a high speed, 
and in order to obtain this end gearing had to be 


used, soas to raise the speed of the machines above 
that of the line shafting; but with electric driving 
the motor could be attached directly to the driving 
spindle of the machine. He would not hesitate to 
prophesy that before very long there would be 
nothing but electrically-driven cotton mills amongst 
the best establishments, and he also felt equally 
sure that there would be few cranes excepting those 
electrically driven. 

In replying to the discussion, the author said, in 
reply to Mr. Wicksteed, that the only thing against 
running electrical motors more slowly than was now 
generally done, was the greater first cost, for it was 
possible to run at slow speeds with high efficiencies. 
Mr. Wicksteed said that there must be loss of 
efticiency by the introduction of gearing, but as a 
matter of fact they did not find it necessary to put 
gearing into the electrically-driven cranes. At the 
Société Cockerill there was a 60-ton electric crane 
attached to the large press, and this had four 
motors of about 20 horse-power each, so that a 
different motor could be used for each motion, 
and it was only necessary to use the motor that 
was provided for the particular motion in use. A 
recent successful application of electrical power was 
to the live rollers of large rolling mills. This was 
found more economical than the usual method of 
having a steam engine to drive all rollers through 
a series of toothed wheels. They had made experi- 
ments, and had found that in one case it took 50 to 
60 horse-power to drive the gearing, but now that 
electricity had been substituted 34 horse-power was 
sufficient to do the work, there being six motors, 
one for each roller, and only those were in operation 
when absolutely required for the work. In further 
reference to what had been said as to the applica- 
tion of electrical driving to textile machinery, he 
believed there was no industry which offered a 
fairer field for the use of the new means of 
transmission of power; and at the present time 
electrical transmission was being applied for the 
purpose of running spinning Bie in a mill 
in Ghent. In this case the motors were being 
applied to the line shafting, but this was not the 
proper way to goto work. To get the best results 
a separate motor should be attached directly to 
each machine. A great point in favour of electrical 
transmission was that any source of waste of power 
could be easily detected, whereas shafting might 
run out of line for years and years without any notice 
being taken of it. They had made some tests in 
this direction, and the best result shown was a loss 
of 48 per cent., due to engine friction, shafting, 
belting, and pulleys. In some cases the loss from 
these causes amounted to 76 per cent. of the total 
power transmitted. All this might be saved except 
the loss from engine friction, which was a loss 
common to both systems, 


Open-HeartH STEEL. 


A paper by Mr. James Alexander Lencauchez, 
of Paris, on ‘“‘ The Manufacture of Open-Hearth 
Steel,” wasnext read by the secretary, in the absence 
of the author. It was somewhat difficult to follow 
this paper in the absence of diagrams ; but it was 
stated that illustrations would be prepared to be 
incorporated with the paper when it is published 
in the Proceedings of the Institute. The author 
referred to the early attempts at dephosphorisation 
in the furnace with a rotating hearth, and to the 
employment of an inclined tuyere blowing on the 
hearth in a direction opposed to its rotation, so 
that the air jet raised the temperature without 
causing splashing. The high cost of main- 
tenance restricted the use of rotating hearths. 
The author had accordingly devised a furnace, 
known as the Azin furnace, in which a fixed 
hearth was used, in order to produce steels of 
extra welding quality. In consequence of the 
great richness of the gas, the weight of air to be 
heated is much greater than that of the gas, besides 
which the gas is generally hot in the first instance. 
Dust-catchers are provided, with double hanging 
walls, and the ee Seetraee is arranged in straight 
passages, so that dust may not be impeded. The 
passages leading from the regenerators to the fur- 
naces are arched, so as to — their deformation 
under pressure, caused by the expansion of the 
hearth. Jets of gas are employed, with a sheet of 
air entering above, the hot air descending between 
the jets of gas. Toallow of oxidation during meltin 
in the bath, jets of air under pressure are suppli 
through the upper tuyeres ; an intimate mixture of 
the hot air and gas as they enter the hearth is 





caused. To remove or lay bare the slag from the 
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metal and thus allow oxidation, use is made of in- 
clined tuyeres supplied with air at a pressure of 
3.85 lb., and thus refining proceeds more rapidly. 
For burners and roof, bricks of Euboa magnesite 
have been used with success. They have a density 
of 2.64, and shrinkage is no longer to be feared. 
Reversing bell valves with a double water seal are 
used. They have an external air space to prevent 
the cooling of the gas. The gas producers were 
referred to, and the effect of washing the gas was 
mentioned, but it was difficult to follow this 
yart of the paper in the absence of drawings. 
t was also claimed that with the author’s 
arrangement of tuyeres, gas which would other- 
wise burn in the regenerators was consumed in 
the furnace. In cases where these furnaces have 
been tried, the proportion of pig iron has been in- 
creased relatively to that of the scrap iron, the 
charges being two-fifths hematite iron and three- 
fifths old iron, scrap, &c. ; and with this mixture 
extra-weldable steel, with an elongation of from 
25 to 30 per cent., is obtained. A thousand tons of 
ingots was the minimum output per month of 
25 effective working days, with a consumption of 
605 lb. of coal in the producers per ton of ingots, 
including lighting up, the number of melts being 
four per 24 hours. A Roots blower is used for 
draught. In summing up the advantages of the 
process, the author said, ‘‘ the object of blowing air 
into the open hearth is not only to increase the out- 
turn, but also to refine as much pig iron as possible 
byair. This ought to lead to much less costly con- 
ditions, owing to the smaller quantity of slag, and 
its removal at a relatively lower temperature. The 
use of the blast allows the temperature of the 
hearth to be very easily and rapidly varied, and it 
is applicable to existing furnaces. 

On the conclusion of the reading, the President, 
in calling for a discussion, said the paper was one 
which should recommend itself more especially to 
the younger members present, and he would ask 
Mr. James Riley to open the debate. 

Mr. Riley, in response, said he was pleased to 
find himself still numbered with the junior contin- 
gent. The central point to consider in the author’s 
arrangement was the use of tuyeres blowing air on 
the surface of the metal, and, so far as he could 
gather, down the side. It was always tempting to 
try to hasten the operations in the open-hearth 
furnace, and he himself had been led away by this 
bait ; for he had tried the device himself in 1874, 
but found he had to give up the attempt. He did 
not now see why there should be an effort to do in 
the open hearth what was so much better done in 
the converter. The author claimed a saving in 
fuel, but he did not refer to accompanying losses 
that should be set off against this saving. There 
were advantages, no doubt, in passing air into the 
chambers under pressure, but the speaker was of 
opinion that these were not suflicient to pay for the 























outlay ; in short, the author had only shown them 
one side of the account, and he would like to see 
the other. 

Mr. Snelus said that if the author was going to 
oxidise the bath by air, he would not extract the 
metal from the ore. He always considered that 
the great advantage of the open-hearth process was 
that steel was obtained from the ore used at the 
price of the ore. There would also be great diffi- 
culty in controlling the blast, and there would be 
a waste of iron by the air blowninto the bath. He 
considered that that would prove the great stumb- 
ling-block in the path of those who wished to 
introduce the system. 

Mr. Bauerman made a well-intentioned effort 
to make the author’s descriptions plainer by means 
of a sketch which he had made on a sheet of paper, 
but which was far too small to be effective. He 
said that with this furnace either air oxidation or 
the usual oxidation by ore could be followed, but 
it was to be remembered that it was sometimes not 
easy to get good ore in Continental works. With 
regard to the question of the magnesite roof and 
silica blocks, he thought that if the hot air were 
cut off, the bricks would disappear very quickly, a 
view in which he was supported by Mr. Thielen, 
who spoke next. 

Mr. Saniter referred to the statement of the 
author that the procedure with the furnace would 
be that the metal would be fused at a relatively 
low temperature in a slightly oxidising flame to 
obtain the desulphurisation of the manganese con- 
tained in the pig iron or contained in the ferro- 
manganese. The slag is mainly composed of sul- 
phide of manganese and lime, and after rising to 
the surface is skimmed off. The speaker had not 























found that under similar circumstances a roof of 
magnesite bricks would stand in the manner referred 
to by the author. 

Mr. S. T. Wellman thought that Mr. Riley’s 
remarks were to.the point, for it seemed that there 
was danger in the author’s plan of spoiling a good 
melting furnace in order to make a poor converter. 
The design of dust-catchers, however, seemed to 
him a good one. He had had under his care in 
America a similar arrangement, and it had worked 
well for many years. Another speaker raised the 
same objections to the author's designs as had been 
advanced by Mr. Riley and Mr. Snelus. 

Mr. Howe, of Boston, said that at Steeltown 
there was an arrangement for collecting dust in 
which the accumulation was retained on cars which 
could be run out for the purpose of removing it. 

Mr. Paul said that speakers connected with the 
acid process had been mostly heard. There was no 
doubt that there was an apparent waste with the 
use of the blowpipe, but Mr. Snelus had overlooked 
the fact that the duration of time would be shorter 
whilst melting, so that if the rate of waste were 
greater, the actual loss might not be propor- 
tionately great. The speaker was of opinion that 
so long as this furnace was run with cold air it 
might do, but the author had said that in the new 
plant in contemplation he would make use of blast 
from a Bessemer blowing engine giving a pressure 
of 3.85 1b. This would enable the quantity of blast 
to be reduced to 10 or 15 per cent. of the total 
amount of air, and it is here that the use of the 
great development of the air regenerators will 
appear, for the hot air in excess will be forced down 
on to the bath by the tuyeres. Besides this, it 
will be possible to inject hot air through the 
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tuyeres. Mr. Paul was of opinion that the first 
day the furnace was worked with mixed air it would 
come down; and the point he would impress was 
that an effort should be made to get as complete 
combustion as possible without local intensity. He 
took it for granted that a roof of the nature de- 
scribed by the author could not last as long as an 
ordinary plain roof. It was generally supposed 
that the destruction in chambers was due to small 
particles of ore being carried through. This was 
not his belief, for he was of opinion that the oxide 
of iron carried over caused a fluxing of the bricks 
in the chamber. With regard to straight walls, 
he was working in the same direction, but with a 
different object to the author. The waste heat was 
not fully used by the incoming gases, for the storage 
was not sufficient, so they put straight walls in the 
gas chambers, and ordinary chequer-work in the 
airways, and this plan worked equally as well, if 
not better, than that ordinarily followed. He was 
of opinion, however, that the plan suggested by the 
author was not the most advantageous. He would 
not work by intensity, but rather in the other direc- 
tion, using the waste heat in heating boilers for 
raising steam required in the works. 

Sir Lowthian Bell, referring to the remarks of 
former speakers, said that if a bar of wrought iron 
were put into the bath it would waste away, but it 
was not settled if the wasting were due to the air 
or the ore in the furnace, and therefore the loss 
here may be lees than in the ordinary Siemens 
furnace. As to the perishing of the roof, to which 
reference had been made, he was not sure that 
heated air would cause the rapid destruction fore- 
told ; even a contrary result might follow, but only 
experience could show what the effect would be. 





The discussion terminated with a vote of thanks 
to the author. 


Cotour GAUGES FOR CARBON TESTING. 


Mr. Walter G. M‘Millan’s paper (which we 
propose to give in full in an early issue) on the 
above subject was next read in abstract, after which 
Mr. A. P. Wilson read an abstract of his paper on 
the . 


Tron ORES OF THE MEDITERRANEAN SEABOARD. 


This contribution will form a valuable addition 
to the series of papers on the iron ore districts of 
various parts of the world. It represents a great 
deal of laborious inquiry on the part of the author. 
It is, however, not of a nature which lends itself 
to being abstracted, and, as there was no discussion, 
we may leave the matter for the present. 

Votes of thanks to the King of the Belgians, 
to the civic authorities of Brussels, the owners and 
managers of works visited, to the railways which 
had given facilities to members, and to the Presi- 
dent, brought the proceedings to a close. 


ENTERTAINMENTS AND EXCURSIONS. 


The entertainments and excursions were the im- 
portant features of the Brussels meeting, as they 
are always likely to be in any foreign gathering. 
We have already in our previous report referred to 
the reception given on the Monday evening to 
members by the civic authorities in the historic 
town-hall of the Belgian capital, and also to the 
excursion to the Antwerp Exhibition, which took 
place on the afternoon of Tuesday, August 21. On 


the following day, Wednesday, the afternoon was de- 





voted to carriage drives to various places of interest 





in Brussels, and in the evening, members had the 
honour of being received by the King in the Royal 
Palace at Brussels. This was no mere perfunctory 
entertainment, for his Majesty devoted himself with 
untiring good-nature to making his guests welcome. 
The interest the King takes in engineering matters 
is well known, and one could not but be struck 
with his wide knowledge and by his apposite re- 
marks on the many engineering enterprises now 
being undertaken in this country and eisewhere. 
Thursday, August 23, and the following day were 
devoted entirely to excursions. On Thursday 
members were taken by special train to the district 
of Charleroi, and were divided into three parties. 
The first visited No. 5 pit of the Mariémont and 
Bascoup Colliery. These are important works, and 
produce about 1,200,000 tons of coal annually. A 
second party proceeded to the works of Beaume 
and Marpent, which are devoted to the production 
of railway material and rolling stock. The third 

arty proceeded to the glass works of Mariemont. 
Sen members were shown the process of manu- 
facture of sheet glass. The furnaces are gas- 
heated, and the plant is of a modern type; 
150,000 square yards of glass are produced per 
month, but arrangements are in progress for 
doubling the output. Six hundred workpeople 
are employed. 

After inspecting these works, the party proceeded 
by train to Charleroi station, and were entertained 
at luncheon by the associated engineers and iron- 
workers of the district, after which they were 
formed into four groups to visit the following 
works: 1. The Marcinelle et Couillet works at 
Couillet. These works date from the beginning of 
the century, and have an annual production valued 
at 25,000,000 francs, 5500 workmen being em- 
ployed. An enumeration of the plant will supply 
a good idea of the size of these works. There 
are five blast-furnaces, an open-hearth steel plant, 
a basic steel plant, 250 coke ovens, 40 puddling 
furnaces, 15 re-heating furnaces, 10 rolling mills, 
3 foundries, 9 winding engines, 5 pumping engines, 
4 blowing engines, 28 engines for rolling mills, &c., 
204 machine tools, 14 locomotives, and 184 steam 
boilers, supplying 17,000 horse-power. 

A second party proceeded to the plate-glass works 
at Charleroi, the annual production of which is 
140,000 square yards of plate glass. A third body 
of members visited the Marchienne Colliery, and a 
fourth, the Jonet Glass Works. 

On Thursday a hard day’s work was got through, 
but Friday’s task was stiffer yet. Members left the 
Gare du Nord at 7.30, and after about two hours’ 
run arrived at Liége, where the Institute held 
its meeting 21 years ago. Here the first visit was 
made to the Angleur Steel Works, where the mem- 
bers were shown the various departments. After 
this alunch was given in the Jardin d’Acclimatation 
at Liége by the Societies of Engineers of Liége and 
Mons. The afternoon was devoted to going 
through the vast works of the John Cockerill 
Company at Seraing. The production of these 
works amounts to 150,000 tons of pig iron, 32,000 
tons of malleable iron, and 90,000 tons of steel, and 
the value of the total production is 1,600,000/. per 
annum. With the visit to the Cockerill Company 
the meeting terminated. 

We hope to deal with some of the works visited 
during the meeting at a future date. 





THE MONTREAL MEETING OF THE 
AMERIOAN SOCIETY OF MECHANTI- 
CAL ENGINEERS. 

(From our NEw York CoRRESPONDENT.) 
(Concluded from page 271.) 
Tue Cost or Horse-Power. 

One of the concluding papers at the meeting was 
on a subject much discussed of late in the Society, 
viz., ‘*The Cost on an Indicated Horse-Power,” 
by Decourcy May, of Niagara Falls. After some 
discussion, he sums up thus : 


‘* From such data as 1 have been able to collect I give in 
the Table below the cost of one indicated horse-power for 
365 days of 24 hours each, and 308 days of 10} hours each, 
the 10} hours representing the running time in the ordi- 
nary mill or factory : 





Per Cent, 
The interest on the plant is placed at a6 oe 
»» depreciation on the plant is placed at... 5 
»» insurance on three-fourths of the plant 
is placed at +e rts Pats 43 
»» taxes on three-fourths of the plant are 
placed at ... Be: Sa au sia 
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**No rental or interest on the land occupied by the 
plant or cost of water is charged. 

““The value of the land occupied varies so largely, 
especially with electric lighting and trolley plants in large 
new as to make the insertion of these figures mis- 

ing. 





CostofOne | Cost of One 
Indicated Horse- | Indicated Horse- 
| Power, 265 Days | Power, 308 Days 
| of 24 Hours, of 10} Houre. 


| Coal per 2240 Ib. 


Coal per 2240 lb. 





dols|dols|dols 
3) 4| 5 


\dols dols dols|dols dols 
; 2 34 6 2 


| 


Triple-expansion pumping, } 

Allis, 20 revolutions 48 | 65 
Triple -expansion without) 

pumps, Allis, 50 revolu-| 

tions ‘= re 
Compound mill, best engine 
» average 
electric light, | 





381 


27 | 33 
29 | 36 
39 46 


16 
17 


42 


average... | 
Compound trolley .. o | | 
Triple-expansion trolley . 45 | 
Condensing mill 44 
Non-condensing, 50 to 200! 

horge-power ; | 70 | 76 


78 
99 | 36 

26 | 29 | 33 | 36 
2 29 | 83 | 38 
49 | 68 | 57 | 62 


48 | 58 








Engines below 50 horse-power were not con- 
sidered, since the results varied so widely. He 
thought the figures submitted rather below than 
above the average. Mr. Samuel Webber considered 
the size of the engines a most important factor, 
and gave data obtained from the Globe Yarn Mills 
at Fall River in evidence ; they were taken during 
April, May, and June, 1893. He thought they 
were close to the minimum figures. They were as 
follows : At No. 2 Mill there is a 1050 horse-power 
cross-compound condensing Wetherill engine. With 
coal costing 3.70 dols. per ton, the outlays for a 
period of 73 days of 10 hours were as follows : 

Cost of Running a 1050 Horse-Power Wetherill Engine. 
Dols. 
2,519.55 
555.50 
51.50 
25.00 


3,151.55 
12.65 
3.14 
3.77 

57 
21.13 
2.11 


Coal, 1,527,000 lb. 
Labour si 
Oil... 

Supplies 


Total 
Equal per horse-power ... a 
Sinking fund, 5 per cent. on cos 4 
Interest on taxes, 6 per cent. on cost... 
Repairs, 24 per cent. on cost he 


Add 10 per cent. for available power ... 


Total cost for available aie 
power per annum 23.24 
For a smaller engine, of only 650 horse-power, 

at No. 3 Mill, which cost 42,000 dols., the cost 


during 76 days was as follows : 


Cost of Running a 650 Horse-Power Engine. 


Coal, 1,152,380 lb. 
Labour eee me 
Oil 


21.50 


2,429.03 
15.19 
3.23 


3 88 
1.62 
23.92 
2.39 


a is 
Supplies 

Total 
Equal per horse-power ... a its 
Add sinking fund, 5 per cent. on cost... 
Add interest and taxes, 6 per cent. o 


cost oes ove eee eee 
Add repairs, 24 per cent. on cost 


eee 


Add 10 per cent. for available power ... 
Total + 26. 31 

it may be stated here that in New York City 

horse-power ranges from 40 dols. to 60 dols., so 


an analysis of these figures may throw some light 
on the probable profits of such an enterprise. 


Hot-Atr ENGINES. 


Next came a paper by G. W. Bissell, of Ames, 
Iowa, entitled ‘‘ Effect of Varying the Weight of 
the Regenerator in a Hot-Air Engine.” The 
results of three tests are given below : 

Inspection of the above data and results reveals 
the following : 

Reducing the weight of the regenerator reduces 
the cooling effect of the engine upon the jacket 
water, and finally results in actually raising its 
temperature, and also increases the mechanical 
efficiency, but at the expense of the duty and of 
the total efliciency, as shown by the items under 
the heads respectively of ‘‘ Water delivered, cubic 


feet per second,” and ‘‘Coal per indicated horse- 
power per hour.”’ 





Test number.. 3. 
Date .. ss April 16, 
1891 
24 hours 
6.75 
24.12 
0.9626 
0.7853 
0.1773 


0.0195 


93.1 
0.0528 
7.75 

95.45 
0.632 
8.20 
3.68 


5.82 
64.5 
61.9 


Duration .. ‘- 5 

Weight of regenerator Ib. 

Head pumped against ft. 

Weir reading we ca 
+» zero 

Head over weir 

Water delivered 


° ft. 
cub, ft. 
per sec. 

Temperature of water at 
weir .. deg. Fahr. 

| Effective horse-power.. 
| M.E.P. ‘ “s os 
| Revolutions per minute .. 
Indicated horse-power ... 
| Mechanical efficiency p.c.) 
| Coal consumed p. hour Ib. 
»» per indicated horse-| 
wer per hour .. 
| Initial temperature 
jacket water iz is 
jacket 


0.0202 


85.00 
0.0542 
8.49 

97.7 
0.711 
7.62 
4.00 


5.62 
62.30 
619 

—0.4 





of 
Final temperature of 
water e pe 2 
Rise in temperature of 
jacket water ont 





+0.4 

Diameter of working piston, 6.75 in. ; diameter of pump plunger, 
1.5 iv. ; length of stroke of working piston, 0,792 ft. ; length of 
stroke of pump plunger, 0.713 ft. 

ReMARKS,—The rise in temperature of the water from the pump 
to the weir was occasioned partly by the jacket water from the 
working cylinder, which was admitted to the discharge pipe after 
the final temperature of the main stream had been measured, 
and partly by the arrangement of the discharge pipe, which was 
carried through the upper part of the room in the vicinity of 
=— pipes for a considerable distance before reaching the weir 
tank. 


MeEcuHanicaL DRraveGur. 

‘* Mechanical Draught” was presented by W. R. 
Roney. It consisted of an argument in favour of 
fuel economisers and mechanical draught. He illus- 
trated his subject by a section of a typical boiler- 
house shown below. 


A ETE 8 






































529.0. 


In this illustration the economiser is elevated 
upon columns and beams to provide for utilising 
the space under the economiser for feed pumps, 
condenser, &c. The exhaust fans, of which there 
are two placed side by side, are equipped with 
direct connected engines, only one engine show- 
ing in the illustration, the other being on the 
farther side. These fans and engines are of special 
design, with protected bearings, self-oiling, and 
water-jacketed, to withstand the heat when the 
economiser is cut out for cleaning or for repairs, 
and the hot gases pass directly to the fans. They 
are so proportioned to their work as to deal with a 
maximum amount of gases with a minimum expen- 
diture of power. 

The arrangement of the economiser pipes and 
blow-off connections are worth noticing, in that 
they provide a means of blowing out the sediment 
which may accumulate in the pipes, and at the 
same time a complete circulation is maintained in 
the economiser. 

The author also showed views of the Philadelphia 
Traction Company’s house, accompanied by full de- 
scriptions, which space prevents inserting here. 
He concluded : 

“The following data will be of interest, as showing 
in tabulated form the results obtained by economisers 
and mechanical draught in a number of plants in regular 
service. In nearly every case the feed water was partially 
heated by exhaust-steam heaters, or in hotwells by con- 
densed steam from various sources, 





Tests of Economiser and Mechanical Draught Plants, 
Showing Initial and Final Temperatures of Flue Gases 
and Feed Water in Degrees Fahrenheit. 


| | | 
Gases | Water | Water | Gain in 
Leaving Enter. Leaving Tempera- 
ing Kco-| Econo-| tureof | 
nomiser, miser. . 


| 
Gases 
Enter- 
ing Eco- 
nomiser 


| 
Fuel Sav- 
Plants : 
ing, per 
Tested. Cent. 








110 

84 
185 
155 
190 
180 
175 
155 
130 
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Water CoNSUMPTION OF A Harris-CoR.Liss 
ENGINE. 


Professor Jacobus followed with a paper prepared 
by him, Professor Denton, and R. H. Rice. It 
was called ‘‘ Results of Measurements of the Water 
Consumption of an Unjacketed 1600 Horse-Power 
Compound Harris-Corliss Engine.” This paper 
was a sort of reply to Professor Thurston’s investi- 
gations, but there was nocontest, since, as stated, 
the leaders were either wisely or necessarily absent. 
The records and details were ample and interesting, 
more particularly that part showing the careful cali- 
bration of the indicator springs. 

‘*The engine under notice furnishes the motive power 
for the Bristol Manufacturing Company’s 50,000-spindle 
cotton mill at New Bedford, Mass. It is of the cross- 
compound type, and of the following dimensions : 

Diameter of high-pressure cylinder ... 30.025 in. 

x low-pressure 65.915 ,, 
Stroke of both cylinders is ai EROO 
Average clearance each end high-pres- 

sure cylinder, per cent. piston dis- 
placement cs 
Average clearance 





ees a ... 2.6 per cent. 
each end low-pres- 
sure cylinder, per cent. piston dis- 
placement oe xa +e aes. ano 

‘Each cylinder has separate eccentrics for the admission 
and exhaust valves, respectively. The cylinders are 
unjacketed on both the head and barrels. 

“The receiver between the cylinders is a cylinder 29 in. 
diameter and 13 ft. long, having an annular space about 
its barrel which was intended to be used as a live- 
steam jacket. This jacket is not generally used. In 
the experiments here described no live steam was ad- 
mitted to it, and it was connected with the interior of 
the receiver ; all drip pipes for draining the jacket and 
the interior of the receiver being tightly closed. 

‘*The feed water was measured by a carefully cali- 
brated meter placed between the feed pumps and the 
boilers. 

‘* All of the steam generated by the boilers passed 
through the engine, except a small portion amounting to 
165 lb. per hour, which represented the combined leakage 
from the blow-off cocks and water-glass drips, 93-Ib. per 
hour, which was the average amount used by a Barrus 
calorimeter, and a portion amounting to 230 1b. per hour, 
which was drawn from a dead end in the live-steam pipe 
leading to the low-pressure cylinder. 


Final Results of Test. 
Horse-power ... es ais bas 
Steam per hour per horse- power 
Average pressure at engine throttle, 

pounds per square inch above at- 

mosphere .... sa Ss aes 
Average superheating at engine 

throttle ep Sn os e 
Average vacuum, inches of mercury 


: Near 
High- 
pressure cut-off 
cylinder 
Low- 


my 
cylinder silane 


Steam not accounted for at cut-off 
of high-pressure cylinder .. 
Revolutions per minute : 
Piston speed in feet per minute 
Ratio of expansion ... sie ae 
oe actual mean effective pres- 
sure to mean effective pressure for 
Marriotte curve and 21b. back 
pressure 


” 


1592.2 
13.50 Ib. 
123.0 
14.6 deg. Fahr. 
25.6 


11.81 
12.02 
10.95 
11,99 


( 
Pounds of steam per | 
hour per _hovse- 
power calculated { 


from 


indicator 
cards 


12.5 per cent. 
65.21 


783 
13.4 


ae 0.79 
on this test in a letter, in 


Mr. Ball commented 
which he eaid : 


“Referring to the record before us, it appears that a 
horse-power is developed on 134 lb. ofsteam per hour, which 
is close to the best recorded performance of triple-expansion 
engines in which more than 20 expansions are generally 
obtained. Therefore the efficiency of the engine cannot 
be due to the number of expansions, neither can it be 
due to the small clearance, as the engine does not excel 
in this respect. The absence of steam jackets will hardly 
be claimed to account for the economy. It is true that 
high piston speed is obtained, but this is due to the 
unusual length of the cylinder, and therefore would 
warrant the expectation of greater cylinder condensation 





rather than less, It does not appear that the steam dis- 
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tribution was remarkably perfect. The probable reason 
for the high efficiency obtained from this engine is that 
the high-pressure cylinder developed power more economi- 
cally than where expansion is carried too far in this 
cylinder.” 


A Cast Steet PrRopELLER BLapeE. 


The author—Mr. Frank B. King—of the final 
paper, claimed for it one merit, viz., its brevity, 
and as this is rather an unusual circumstance in 
respect to these papers, your correspondent feels 
that he cannot pay the gentleman a higher com- 
pliment than to make him the one exception to 
all the array of talent represented at this meeting, 
and produce his paper in full : 


**Tt has been suggested that a note on the corrosion of 
the propeller of the steamer Alabama may be of interest 
to the Society, or may elicit information in the possession 
of others upon the curious phenomenon of propeller cor- 
rosion. 

‘““The Alabama is a fast passenger steamer plying the 
waters of the Chesapeake Bay. The propeller in question 
was 12 ft. 9 in. in diameter and 19 ft. pitch, and had four 
cast-steel blades mounted on a cast-iron boss. The 
normal revolutions are about 98 to 100, making the speed 
of tips about 4000 ft. per minute. 

‘The corrosion was peculiar inits rapidity and its dis- 
tribution. Instead of being confined, as usual, to the back 
of the blade, well out toward the tip and leading edge, 
it covered about two-thirds of the back of the blade; in 
fact, only a small area toward the centre and along the 
following ee escaped. The working face was in good 
condition. Such was the rapidity of this corrosion that, 
after running four months, it was found advisable to 
renew the blades in cast iron. 

“* An analysis of the drillings taken from the four blades 
and one spare blade exhibited the following charac- 
teristics : 


| Sulphur. 





— | Carbon. | Silicon. |Phosphorus, Manganece. 

1 | 0.35 0.30 0.038 | 0.58 | 0.046 

2 031 0 22 0.034 | O61 | 0.042 

8 (0.85 0.25 0.032 | 0.55 | 0.086 

4 035 0.34 0.030 0.57 | 0.080 

5 , 0.46 0.30 0.030 0.65 | 0.034 
—_—-. — — _— — — — = 

EXcuRSIONS, 


This closed the session for science, but other 
matters remained to be attended to. The Canadian 
Rubber Works were visited, and the process of 
making shoes, belts, hose, and cycle tyres from 
the raw material was found to be of great interest. 
Mrs. J. H. R. Molson gave a delightful lawn 
party at her residence, Piedmont Hall, on the 
mountain side, overlooking the city, and all spent 
a most entertaining afternoon, and retired to 
dream of the final event booked for the next morn- 
ing, viz., the trip to Ottawa. 

The party started at an abnormally early hour, 
but even then we did not find the day too long ; in 
fact, some very interesting matters had to be 
omitted. We arrived about 11 a.m., and found a 
series of electric cars, decorated with American 
flags, awaiting us. The writer lays stress on this, 
for some time ago an American flag was torn down 
in Ottawa by some drunken man, and all the 
blatherskite press of New York bawled for an 
international episode, but they only heard in reply 
the echoes of their own brays. Our badges were 
also of an international character, and on them 
were the British and American flags, indicative of 
the real harmony existing between this great colony 
of England and her most friendly and appreciative 
neighbour. The ordinary traffic was side-tracked 
for our benefit, and Ottawa was determined to give 
us the same hearty welcome she tendered 12 years 
ago to the American Society of Civil Engineers, 
when your correspondent had his first glimpse of 
this beautiful city, and of its still more beautiful 
Parliament Buildings. 

The first objects of interest shown us were the 
enormous sawmills of J. R. Booth, which we learn, 
to our regret, were destroyed by fire not long after 
our visit. The logs are brought to the mill by the 
Ottawa River, which, by means of the Chaudidre 
Falls, furnishes the power to destroy them after 
having borne them so many miles peacefully on 
its water. The logs are seized by an endless chain 
and drawn upto immense band saws, the largest 
probably in the world, and in the shortest time 
they become planks and slabs, while the river is 
coloured for miles with the refuse. 

These mills are the largest in the world ; the main 
building, containing 350 saws, is 2000 ft. long b 
200 ft. broad. The band saws attracted muc 
attention. They saw 10,000 ft. per minute, are 
52 ft. long and ;; in. thick. It dazzles one to 
watch them working. Seven thousand logs, pro- 
ducing 1,000,000 ft. of lumber, are cut up daily. 





The mill is quite a colony of itself, and apart from 
the outside work of camp, &c., there are 1700 men 
employed. The territory over which Mr. Booth 
is king, isextensive, many of the logs being brought 
from 300 miles north of Ottawa. The other rivers 
tributary to the Ottawa bear their share in floating 
down logs to this great industry. 

We next visited the power-house of the electric 
railway. Turbine wheels furnish the means of 
driving the dynamos, and the amount is regulated by 
agate governor, and an old gentleman who watches 
the voltmeter, and raises or lowers the gates accord- 
ing to what he sees recorded. Some of the party 
engaged him in conversation, and his regularity and 
efficiency may yet be the subject of a new paper. 
There are four dynamos ; the largest is 700 horse- 
power, and the other three 400 horse-power. 

From here we sped on our electric cars to the 
Parliament Buildings. The buildings are very 
beautiful, and are situated on the summit of a hill, 
at a bend in the river. The view is magnificent, 
overlooking the city, and it is said the site was 
selected by Queen Victoria. At all events, it justi- 
fies the wisdom of whoever did select it, for 
nothing more suitable nor grander could be desired. 

We here received in the upper house a most 
cordial official welcome from the various dignitaries, 
and, after suitable acknowledgments, the party 
went to Mr. T. C. Keefer’s (Past-President of the 
American Society of Civil Engineers) country seat, 
where a substantial and satisfactory lunch was 
served under a tent. 

After the lunch, the electric cars took us to 
Rideau Hall, where Lord Aberdeen, Governor- 
General, received the party, in whose honour he 
had given a lawn party, and invited many citizens 
from Ottawa to meet us. Lord Aberdeen wel- 
comed his guests in that easy and charming manner 
for which he is noted, and soon all were chatting 
most merrily and enjoying the music from en excel- 
lent band, or strolling through the lovely park, but 
we had to leave suddenly on account of our train, 
and this hospitality closed a most delightful day and 
delightful meeting ; for we separated and speeded 
to our homes under the care of the Vermont Cen- 
tral Railway Company, who certainly carried out 
their arrangements for the trip to the fullest extent 
and in a most satisfactory manner. 

The party returned home full of the warmest 
sentiments of gratitude and pleasure, with a most 
exalted idea of Canadian hospitality, as being un- 
assuming and coming directly from the hearts of 
our hosts. The usual resolutions of thanks had 
been passed, but they fell far short of expressing 
our sentiments. It is invidious to particularise, 
but there are two of our hosts who will never be 
forgotten by the visitors ; one was Professor Bovey, 
who was untiring in his efforts, and the other was 
our genial friend Mr. Herbert Wallis. 








HORIZONTAL ENGINE WITH RIDER 
VALVE GEAR. 

In our issue of July 13 last we published a descrip- 
tion of a fine horizontal Corliss engine, exhibited at 
the Antwerp International Exhibition by the Ateliers 
de Construction H. Bollinckx, of Brussels. We now 
publish illustrations of a Rider engine, constructed by 
the same firm, and also exhibited at Antwerp, As 
will be seen from page 290, this engine is of the hori- 
zontal type, having a box bed and an over-hung cylinder. 
It is a simple engine, and has a jet condenser placed 
behind the steam cylinder, the air pump being worked 
by a tail-rod passing through the back cylinder cover. 
It will be seen that a gear chain and sprocket wheels 
are used to drive the governor. The general construc- 
tion of the cylinders and valve gear is well shown in 
Figs. 2and 3. The cylinder is jacketed, both body 
and covers. The piston is cf the box type, and 
has flat faces. The main valve rides on a renew- 
able plate fixed over the cylinder ports proper, so 
that in case of wear a simple casting only has to be 
replaced. The semi-cylindrical Rider cut-off valve is 
not rigidly attached to its rod, and any wear in its seat 
in the main valveis therefore automatically taken up. 
The cut-off is varied automatically by the governor, 
and a large range of expansion is secured. These 
engines are stated to give a horse-power hour for 
23.1 1b. of steam when fitted with a condenser, and 
for 29.5 1b, of steam when worked non-condensing. 
As mentioned in our — of the Corliss engine, 
the workmanship is of the best quality. 





EXPRESS PASSENGER LOCOMOTIVE. 
ForeIGN nations exhibiting at Antwerp have added 
but little to Class 24—that of railway material, and 
only two or three have contributed locomotivee, There 





are, however, nearly a dozen Belgian constructors 
among the 50 exhibitors in this class, who show locomo- 
tives, so that the display, although a small one, is very 
interesting. One of these exhibitors, the Socicté 
Anonyme de Construction ‘‘ La Metallurgique,” whose 
works are at Tubize, Nivelles, and La Sambre, 
and whose head offices are at 1, Place de Louvain, 
Brussels, shows, amongst other railway plant and 
machinery, the four-wheel coupled express passenger 
engine of which we publish a side elevation and plan 
on our two-page plate of this week. This engine is 
Type No. 12 of the standards approved by the State 
Railways of Belgium, for which it has been constructed. 
We shall publish other views and details of this loco- 
motive on an early occasion, and we append a list of 
some of the principal dimensions : 


Particulars of Express Locomotive Exhibited at Antwerp 
by La Société Métallurgique. 


Width of gauge ... oma ‘ 4 ft. 84 in. 
Heating surface, firebox 126.50 sq. ft. 
an tubes 1237.35 ,, 

99 total 136415 ,, 
Maximum working pressure 150 1 
Grate area... as ema 49 sq. ft 
Diameter of cylinders 19.69 in 
Length of stroke ... RS 23.62 ., 
Diameter of driving wheels _... 6 ft. 10.7 in. 

a leading and trailing 
wh add pee ia daa 47.24 in. 
Weight of locomotive, empty ... 45.9 tons 
i pe in work- 
ing order... aa aa ies 50.5 ,, 
Weight available for adhesion ... 2 
Number of —— wheels _.... + 
P ing and trailing 
wheels... ‘ai ‘ai Pie 4 
Clear distance between wheel 
WOU ss ai ge aa 4 ft. 5 50 in 
Distance between axles of driv- 
ing wheels Sd a ae Tw a 
Distance between axles of lead- 
ing and trailing wheels 6 ~ 
Total length of locomotive 36 ,, 2.29 ,, 
Width overall... aa ee 92 3h « 
Height from rail to top of chim- 
ney ae ad Sia = Pet 
Maximum speed per hour 75 miles. 





STEEL CONICAL WINDING DRUM. 

THE drum illustrated on page 291 is 33 ft. cn its 
maximum diameter, and 18 ft. on its minimum, 6 ft. 
wide on the maximum diameter, and 15 ft. 9 in. 
wide over the sides. It is built upon three cast- 
iron bosses 9 ft. in diameter, made in halves, with 
planed joints, and secured by strong bolts, each 
boss being bored to 21 in. in diameter, and secured 
to the crankshaft by four keys. The centre boss is 
fitted with eight pairs of arms made of flat steel 
bars 8 in. by 14 in. in section, and fitted into suitable 
recesses prepared on the boss and bolted thereto; 
the bars are also bolted to a ring of plates at the 
maximum diameter, 16 in, by 4 in., and secured 
to the periphery plates by double angles. The 
outer bosses are fitted with discs of steel plates 18 ft. 
in diameter forming the sides of the drum, strengthened 
with suitable angle rings. The skeleton frame of the 
drum is formed of 16 main frames made of steel bars 
of T-section 6in. by 5in. by 4in., with diagonal 
braces of similar section and strong gusset plates at 
the intersections. There are also 16 intermediate 
frames made of steel bars of J-section 5 in. by 4 in. 
by 4 in., and strengthened in a similar manner to the 
main frames. There are also additional bars of angle 
steel 3 in. by 3 in. by 4 in. fitted between the main and 
intermediate frames. On these frames is built a scroll of 
grooved steel of special section to receive the rope, 2 in. 
in diameter, and is riveted to each frame at every 
intersection. Between the coils of the scroll is riveted 
on each frame a cast-steel distance-piece so as to form 
a continuous support to the scroll trom the minimum 
to the maximum diameter. The outer periphery of 
the drum is plated with steel plates 4in. thick 
riveted to the main and intermediate frames, with side 
flanges formed of angle steel 5 in. by 4 in. by 4 in., and 
in the centre a groove of channel steel 12 in. by 3} in. 
by 4 in. is riveted to receive the brake-blocks. The 
whole of the frames and side discs are secured to the 
side bosses by turned bolts, and between the bosses are 
eight pairs of cast-iron quill stays, with — through 
bolts 2 in. in diameter, tightening the whole structure 
firmly together. ‘The engines have 45-in. cylinders by 
7 ft. stroke. Load, 4 tons of net coal ; depth of pit, 763 
yards. The makers, Messre. R. Daglish and Co., 
of St. Helen’s, have made a speciality of conical 
winding drums for upwards of 35 years, and have 
made a large number working in connection with 
their well-known winding engines with Daglish’s 
automatic cut-off valve gear and Cornish valves. 





MakRsSEILLES.—The number of vessels which entered the 
port of Marseilles in the first five months of this year was 
3209, as compared with 3204 in the corresponding period 
of 1893. The number of vessels which cleared from the 
port in the firet five months of this year was 3263, as 
compared with 3235 in the corresponding period of 1893, 
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THE ZINC MINES OF MONTEPONI. 
(Concluded from page 263.) 

Tue ore concentrators in the zinc separating plant 
at Monteponi are placed on a lower floor of the works; 
they consist of four washing apparatus, and the sand 
washers S (see Fig. 1, page 262 ante); they are fed 
from the overhead hoppers into which the screenings 
obtained as already described are delivered. : 

The washing machines for pieces from .31 in. to 
1.18 in, are shown in detail in Figs. 5 to 7. Each 
consists of a coned box divided longitudinally at the 
top. Standards attached to the end frames support 
bearings for the shaft, on which are mounted driving 
pulleys and eccentrics; the latter give a recipro- 
cating motion to the plunger, the travel of which 
can be varied. As will be scen, the box is made 
in two parts, the lower coned and the upper cylin- 
drical ; these two are bolted together, and between 
is placed a perforated plate on which the broken 
ore is deposited ; the machine is then filled with water, 
which is violently agitated by the motion of the 
plungers. It is found that with a speed of 120 strokes 
a minute, the movement given to the broken ore is 
sufficient to separate the charge according to its 
density. 

To make the washing operation continuous, and to 
obtain an automatic discharge of the products, there is 
placed in the upper part of the hopper a pipe ae, 
which serves to take away the used water and the 
waste material. The material to be washed enters the 
box continuously from the side /, and is at once sub- 
jected to the action of the water. On the opposite 
side two partitions ¢ permit the lower part of the 
charge to rise to the exit pipes ) and flow through 
them to a receiver beneath. These partitions can be 
raised or lowered at will by means of the screws d, so 
as to give passage to any intermediate part of the 
charge. 

The heaviest materials form the lowest stratum, and 
the operation of the machines is so adjusted that such 
materials are detained on the perforated plate, and are 
gradually concentrated. In this way the lead ores are 
collected, and are taken from the apparatus once a day. 
The zine ores, which represent the larger part of the 
produce, are discharged through the pipe b, and placed 
with the hand-picked material. 

The friable portions, such as carbonate of lead and 
ferruginous silicate of zinc, pass through the holes in 
the perforated plate and fall into the bottom of the 
cone, from which they are discharjed by means of the 
valve fixed in the bottom. They are then taken by 
the elevator 2 (Fig. 1, page 262 azte) and lifted into 
the sand-washing apparatus. The sand mixed with 
the water, leaving the washer, tlows through the 
conduit 7 into the conical screen T, which has .31-in. 
holes, and is especially arranged to retain any 
metallic grains that might accidentally have been 
brought over with the water. From the screen T the 
sand and water pass into the water channel 2, which 
takes the mixture to the sand-washing apparatus. 

Details of these washing machines are given in Figs. 
8 to ll. 

As is shown in the plan, Fig. 11, each group of sand 
washers comprises ten separate vessels with coned 
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bottoms, and arranged in groups of five each. The 
form of the troughs, Figs. 8 and 9, resembles that of the 
washers already described, the agitating plungers bein 

operated by a series of five eccentrics on au overhea¢ 
shaft on each side. At about the level of these shafts is 
a main, with branches at each end of the washers, 
supplying water to each group, as shown in Fig. 10. 
Each washing box is provided with a perforated 
diaphragm gy, on which the material to be treated 
is placed; each compartment is separated from the 
adjacent one by a partition of a fixed height, which 
retains the heavier part of the material during the 
agitation prozess, but allows the lighter portion to 
escape into the next box, where the same process is 
repeated. Inside each of the boxes is a valve 7 which, 
when opened, allows the escape of water mixed with 
the material left on the perforated plate. By this 
means samples can be taken as the work proceeds, 
Whenin proper operation, the residue from the first box 





i 





Cd a) 
is pure galena ; from the second, lead ore mixed with 
zine ore and spar ; from the third, zine ores ; from the 
fourth, ferruginous zinc ores ; and from the fifth, zinc 
and iron ores mixed with sand and the waste material. 
Of course a part of the material is fine enough to 
— through the perforations of the plate g, gradually 

ltering through the charge, and by regulating the 
depth of this it is found that the particles that escape 
into the coned receiver at the bottom of the box are of 
the same quality as the large pieces retained on the 
plate ; this accumulation is withdrawn from time to 
time by raising the valve at the bottom. Thus the 
washing machinery gives 10 products, half of which 
are taken from the bottom and half from the plate ; 
of these, four are ready for sale, and six are reserved 
for further separation and ulterior concentration. 
Receivers are provided under each washing machine 
for the separated products, and the water used is 
collected, filtered, and returned to the reservoirs by 
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the centrifugal pumps. Fig. 11 is a plan of the prin- 
cipal washing floor; it shows the arrangement of 
washing machines and mains, and the tracks for the 
trolleys which receive the separated material and con- 
vey it to the elevators, 0”, b°, whence it goes to store 
in the case of lead ore, and into the calcining furnaces 
for the zincores. Those portions which it is considered 
should be again treated are thrown into hopper K’. 

Immediately below the principal is the secondary 
washing floor (see Fig. 1, page 262 ante). The material 
that is placed in the hopper K® passes through the trunk 
6? into the revolving screen T*, which separates pieces 
larger than.3] in. in diameter; the remainder falls into 
the hopper S and thence to the secondary washers 7° ; 
finally, they are delivered on vibrating screens. 

Several types of furnaces for calcining the ores are 
employed ; the temperature required is about 1000 
deg. Cent. Perpendicular furnaces (Fig. 12) are em- 
ployed for of ore more than 1.18 in. in diameter ; 
they are charged from the top with ores mixed with 
5 per cent. of small English coal ; when calcination is 
completed the charge falls through at the bottom, the 
process being a continuous one ; the operation lasts for 
three days. It will be seen from Fig. 12 that the 
lower part of the furnace is closed with a coned 
grate h; the openings in this grate are from time to 
time uncovered, and the calcined charge collected in 
trolleys ; at the same time a fresh charge to make good 
is added at the top of the furnace. These furnaces 
calcine 10 tons of ore per day; they are 19 ft. 8 in. 
deep, about 6 ft. in diameter at the top and bottom, 
and 8 ft. 7 in. in the middle. 

The reverberatory furnaces are employed for the 
smaller pieces and the granulated ore; they are built 
in pairs on an incline so as to facilitate the falling 
of calcined ore. Fig. 13 is a section of one of these 
furnaces, and Fig. 14 a plan. At the upper end isa 
conical chamber adjoining a cylindrical feeding pas- 
sage b for the ore, which is dried before passing into 
the body of the furnace. Gas from the regenerating 
furnaces is admitted at d, and as the ore is calcined, it 

radually descends the inclined floor, and is replaced 
. a fresh charge from above. Each of these furnaces 
holds about 10 tons, and calcines that quantity per 
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day. The gas generator furnaces call for no special 
reference. 





EARLY BRITISH LOCOMOTIVES. 

WE continue this week* our series of early loco- 
motives as exhibited at Chicago, giving some of the 
engines which were constructed in the early days of 
railways in England and Scotland, after the practic- 
ability of the locomotive had been well established. 
Soon after the Rainhill trials of 1829 it was found 
that at high speeds the ‘‘ Rocket ” type had too much 
oscillation, and towards the close of that year Stephen- 
son was engaged upon the design for a new engine for 
the Liverpool and Manchester line. This new engine 
was named the ‘‘ Planet,” and was the first inside cy- 
linder engine ever made. It was a striking improve- 
ment uponall previous passengerengines. The cylinders 
were placed ‘‘inside” under the smokebox, the driving 
wheels were at the trailing end, and a double-cranked 
axle was employed. The frame was of oak, plated on 
both sides with iron, and the driving axle was above 
the frame. The cylinders were 11 in. in diameter, 
16 in. stroke, and driving wheels 5 ft. in diameter. It 
was intended that the ‘‘ Planet” should head the 
procession of locomotives at the opening of the Liver- 
pool and Manchester Railway on September 15, 1830, 
and it was sent off in proper time, but having to 
go by sea from Newcastle to Hull, and from Hull 
to Manchester by canal, such unexpected and con- 
siderable delay was caused that the engine only 
arrived in time to commence work on October 4, 1839, 
and on this account the ‘‘ Northumbrian” engine had 
to head the locomotive procession, which consisted of 
eight engines instead of nine. 

During the time the ‘‘ Planet” engine was under 
construction, Stephenson built another for the Stockton 
and Darlington line, the only difference being that it 
had four large wheels, and these were coupled ; it was 
also named the ‘‘ Planet,” and it is illustrated by 
Fig. 1, on page 298. The fact that two engines were 
built in 1830, and both named ‘ Planet,” has in 





* The previous articles appeared in vol, lvii., pages 316 
644, and 712, ‘ 
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late years caused some trouble to writers of locomotive 
history, but the large working drawings of both, 
shown at Chicago by Mr. Stretton, clear up that 
difficulty. 

That Stephenson had adopted the cranked axle and 
inside cylinders for both “‘single” and ‘‘ coupled” 
engines was common knowledge early in 1830, when a 
number of engineers went to Newcastle to see the 
method of forging the axles; two of those present 
understood the value of the inside cylinder system, 
and adopted it. Mr. Hackworth then designed the 
** Globe,” well known on the Stockton and Darlington 
line, while Mr. Bury and his foreman, Mr. Kennedy, 
afterwards designed their well-known inside-cylinder 
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Fic. 5. THe ‘* Comet,” 1832. 
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Fic. 8. Tue First Steam Trumpet. 


engine, the first of which went to America in 1831. 
The friends of Mr. Hackworth at one time claimed 
that the ‘‘Globe” was designed and built before the 
‘* Planet,” but the most complete investigation clearly 
proves that it was several months afterwards. 

The friends of Mr. Bury have claimed that he built 
his first inside-cylinder engine March 12, 1830; this 
engine, however, was named the ‘‘ Dreadnought ;” it 
ran upon six wheels, and had outside cylinders. 
Within a few days of its completion it broke an outside 
crank pin, and was returned to Clarence Foundry, and, 
after repair, was turned out on July 22, 1830; again 
it broke down and proved a failure, and no company 
would purchase it, therefore it was at last taken to 
pieces, and parts were used in other engines. Thus it 
will be seen that the ‘‘ Planet” of 1830 has the un. 
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doubted honour of being the first inside-cylinder 
engine ; it possessed, as we have said, the strange 
feature of having the driving-axle placed above the 
frame. 

The ‘‘Liverpool” of 1831, illustrated by Fig. 2, 
page 298, was the first inside cylinder engine built 

y Messrs. Edward Bury and Co., of Clarence 
Foundry, Liverpool; it had four coupled wheels of 
4 ft. 6 in. diameter, and a wheel base of 5ft. The 
cylinders were 9in. in diameter and 18 in. stroke. 
On arrival in America it was put into traffic on 
the Petersburg road. This engine soon became 
known as the “ Spitfire,” and the history of the 
‘* Liverpool” became lost; but during a visit to the 
United States, Mr. Stretton traced the records, and 
found that ‘‘ Liverpool” and ‘‘ Spitfire ” are one and the 
the same engine, and that in November, 1833, it con- 
veyed 15 freight cars and one passenger car at a speed 
of 15 miles an hour on the level, and 8 to 10 miles an 
hour up an incline of 30 ft. to the mile, with a load 
of 754 2000-1b. tons. 

The ‘‘ Liver” of 1832 (Fig. 3, page 298) was the 
first and only engine constructed by Messrs. Bury and 
Co. for the Liverpool and Manchester Railway Com- 
pany; it was No. 26 in the books of the railway, and 
was delivered in February, 1832. It was the first 
engine for passenger traflic that Messrs. Bury and Co. 
had built. The chief dimensions were as follows : 


Diameter of cylinders 

Length of stroke... a 

Diameter of driving wheels 

Wheel base yn 7 ess ses 

Total length of frame ... oa 5; een 

Height from rails to centre of boiler... 4 ft. 10 in. 

Length of boiler barrel ... oe is Dae oe 

Diameter of boiler barrel as —< oan 

Rails to top of frame at front... 2 ft. 9 in. 
” ” back... 3 ” 3 ” 

It may be noted that certain books have referred to 
this engine of the Liverpool and Manchester Railway 
as the ‘‘ Liverpool ;’ that is an error, the true name 
being ‘‘ Liver.” 

The views, Figs. 4 and 5, on pages 295 and 298, 
illustrate the ‘‘ Comet ” of 1832, built by Messrs. 
Stephenson and Co., Newcastle, for the Leicester and 
Swannington Railway, being No. 4 upon the makers’ 
list, and No. l upon that of the railway company. The 
** Comet ” was shipped by sea from Newcastle to Hull, 
thence by canal to Leicester, and was put upon the 
rails at the old Fosse Road siding, Leicester, on May 5, 
1832, when, after doing some preliminary ballasting, 
it worked the train upon the opening day, July 17, 
1832, from West Bridge Station to the old Bagworth 
Station, situated at the foot of the self-acting incline 
(known as the ‘‘ lower end” of the line). It was driven 
by George Stephenson himself, assisted by his son 
Robert, and the regular driver, Robert Weatherburn, 
The following are its leading dimensions : 


12 in. 
16 ,, 

7 ft. 14 in. 
3 ft 


Diameter of cylinders 
Length of stroke ... vn 
a boiler barrel ... 
Diameter of boiler So 
Pressure of steam 
Number of tubes ... 
Diameter of tubes 
Length of firebox... 
Width of firebox ... 
Area of grate... a 
Heating surface of tubes 
a firebox 


50 Ib. per sq. in. 
97 


18 in. 
2 ft. 
3 ft. 5 in. 
6 sq. ft. 
2.9 


“ ”. 
eS 
340.2 


Total ” 
3 ft. 6 in. 


From rails to top of frame 
Diameter of four coupled 
wheels... oa re ee 
From front of frame to centre 
of leading wheel ae 
From centre of leading to 
of driving wheel = ain D6, Bas 
From centre of driving wheels 
to back of frame oe ee en 
Length of engine frame... aes 16 ft 
s tender ,, ; 10 ,, 

The cylinders were placed low down, the piston-rod 
passing under the leading axle, and the valves were 
placed upon the tops of the cylinders, 

The chimney of the ‘‘Comet,” when constructed, 
was 13 ft. in height from the rail level; but as it was 
knocked down in the Glenfield Tunnel on the opening 
day, it was afterwards reduced ‘0 12 ft. 6 in. 


tons cwt. qr. 


5 ft. 


sue 5 ft. 2 in. 
centre 


Weight of engine in working 
order... oe cas he 9 9 2 
Weight of tender fully loaded... 3 i ® 


Total 12: 43:2 


Upon August 28, 1832, Messrs. R. Stephenson and 
Co. placed another engine upon the Leicester and 
Swannington Railway named the “ Pheenix;’ this 
engine has cylinders 12 in. in diameter, 18 in. stroke, 
and four wheels 4 ft. 6 in. in diameter, and ‘ grass- 
hopper ”’ springs. 

Messrs. R. re and Co., in August, 1832, 
commenced the construction of two other locomotives 
for the Leicesterand Swannington Railway Company ; 





these had cylinders 14 in. in diameter, 18 in. stroke, 
and four coupled wheels of 4 ft. 6 in. diameter. The 
wheel base was 4ft. 9in. and the total length of the 
frame 17ft. The first of these engines was named 
‘¢ Samson ;” it is illustrated by Fig. 6, page 298, and 
commenced work at Leicester on January 1, 1833; the 
second, ‘‘ Goliath,” followed on March 20, 1833. 

One of the first events in the history of the ‘‘ Samson ” 
was that it ran into a horse and cart crossing the line 
at Thornton, the cart being loaded with butter and 
eggs for the Leicester market. The engine-driver had 
but the usual ‘‘ horn,” and could not attract attention. 
Mr. Ashlen Bagster, the manager of the railway, went 
the same day to Alton Grange to report the circum- 
stance to Mr. George Stephenson, who was one of the 
directors and the largest shareholder. After various 
ideas had been considered, Mr. Bagster remarked: 
‘*Ts it not possible to have a whistle fitted on the 
engine which steam can blow?” George Stephenson 
replied : ‘* A very good thought. Go and have one 
made ;” and such an appliance was at once constructed 
by a local musical instrument maker. It was put on 
in 10 days, and tried in the presence of the Board of 
Directors, who ordered other trumpets to be made for 
the other engines which the company possessed (see 
Fig. 8, page 295). The accident at Thornton was, there- 
fore, the origin of the steam whistle; and the bell 
whistle, as we now have it, is simply an improvement 
upon the steam trumpet. 

When new, the ‘‘Samson ” and ‘‘ Goliath” had iron 
fireboxes and copper tubes. These tubes were found 
to wearout very quickly. Letters exist addressed by 
Mr. Cabry, the engine superintendent, to the makers, 
showing that within four months copper tubes were 
bursting and delaying the trains, and during the 
summer of 1833 brass tubes were substituted in these 
engines. 

During the year 1833 that portion of the Leicester 
and Swannington Railway extending from the top of 
the Swannington to the top of the Bagworth incline, 
was opened by the ‘‘ Samson,” driven upon the occasion 
by Mr. Robert Stephenson. It was very soon found in 
practice that the ‘‘Samson” and its fellow engine, 
** Goliath,” having a long frame and short wheel base, 
caused considerable osvillation and threatened serious 
damage to the permanent way. It was, therefore, 
decided by the directors, acting upon the advice of one 
of their number, Mr. George Stephenson, to have a 
small pair of trailing wheels added behind the firebox. 
The necessary wheels, axle-boxes, and fittings were 
sent from Newcastle to West Bridge, Leicester, where 
they were attached by the company’s fitters, under the 
direction of Mr. Cabry, engine superintendent. Thus 
the Swannington Company’s ‘‘Samson” and ‘‘Goliath,” 
in the early part of the year 1833, became the firat 
inside cylinder goods engines upon six wheels. 

The flanges were also taken off the middle or driving 
wheels. ‘I'he change from four to six wheels increased 
the wheel base to 9 ft. 1 in., and proved so satisfactory 
that Mr. George Stephenson, after riding upon the 
‘*Samson,” decided never to build another four- 
wheeled engine, and he at once took steps to add 
similar pairs of wheels to the engines he had pre- 


viously constructed for the Liverpool and Manchester | Tee 


Railway. 

The ‘ Earl of Airlie,” illustrated by Fig. 7, page 298, 
was built by Messrs. Carmichael and Co., of Dundee, for 
the Dundee and Newtyle Railway ; it was set to work 
in September, 1833, followed by the ‘‘ Lord Wharn- 
cliffe” in the same month, and “The Trotter” in 
March, 1834, All three were of the same dimensions, 
as follows: Driving wheels, 4 ft. 6 in. in diameter ; 
diameter of cylinders, llin.; stroke, 18in. A trailing 
four-wheeled bogie. Weight of engine in working order, 
without tender, 94 tons. Cost without tender, 700/. 
Gauge of rails, 4 ft. 6 in. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the weekly 
market was numerously attended, and a fair amount of 
business was transacted. Makers of pig iron were not 
very anxious to find purchasers, as they have recently 
booked a good few orders. The general quotation for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 
was 36s. 3d., and parcels changed hands at that figure, 
although there were buyers who reported that they could 
purchase at rather less. Some of the makers quoted 
363, 6d. for No. 3, and were not disposed to take less, but 
they were willing to accept that price for delivery to the 
end of the year. The lower qualities of pig iron, though 
plentiful, were steady. No. 4foundry was about 35s., and for 
grey forge 343. 3d. was generally named. Middlesbrough 
warrants, after selling at 36s, 3d., closed 363, 2d. cash 
buyers. East coast hematite pig-iron was steady in price, 
but the demand was only very moderate. About 43s, was 
the figure for early delivery of Nos. 1, 2, and 3, but rather 
less was said to have been accepted. On the other hand, 
there were some firms who held out for 43s. 3d. Spanish 
ore was quiet, rubio being 11s. 9d. ex-ship Tees. To-da 
the market was firm, and price of makers’ iron, thoug 
hardly quotably altered, had an upward tendency. No.3 
Cleveland pig sold at 36s. 3d., but towards the close of 





the market several sellers would not accept that price. 
Middlesbrough warrants were stiff, and advanced to 
36s. 54d., which was the closing cost price of buyers. 


Manufactured Iron and Steel.—These two important in- 
dustries continue in anything but asatisfactory state, and 
unfortunately there is little or nothing to indicate any 
early improvement. Any change, however, which does 
take place must be for the better, for quotations are as 
low as cost of production will admit, and, in fact, it is 
said that manufacturers have lost money on some orders, 
So far as producers of shipbuilding material are con- 
cerned, there is a slight improvement, and work is not so 
scarce as it has been, but in other departments trade is 
very slack indeed. Common iron bars are quoted 
41. 178. 6d.; best bars, 5/. 7s. 6d.; iron ship-plates, 4/. 15s, ; 
iron ship-angles, 4/, 12s. 6d.; steel ship-plates, 5/.; and 
steel ship-angles, 4/. 15s.—all less the customary 24 per 
cent. discount for cash. Steel rails keep very dull, and 
orders ~~ heavy sections might be placed at 3/. 10s. net 
at works, 


The Fuel Trade.—Fuel keeps fairly steady, and the 
coalpits generally are well employed, whilst the output 
is readily taken up. At Newcastle, best Northumbrian 
steam coal varies from 10s, 9d. to 11s. f.o.b., and steam 
small 4s. 9d. to 5s. Bunker coal is quiet at 7s. to7s. 6d. 
f.o.b. in Tyne Dock. Gas coal is increasing in demand, 
and best Durham is quoted 7s. 3d. to 7s. 9d. f.o.b. Manu- 
facturing coal is steady, and shipments to Scotland are 
rather heavier. Coke continues firm. Here 13s. 6d. is 
paid for good blast-furnace qualities, and yesterday a 
30,000-ton contract was entered into at that price for 
delivery over 12 months. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Development of the Doncaster Coalfield.—It appears to 
be now pretty well assured that coal seams of great 
value extend to Doncaster, and these are to be worked. 
A new shaft is to be sunk on the Arksey-with-Bentley 
and Wheatley estate, the property of Sir Wm. Cooke, 
Bart. Before the pit is sunk, boreholes are to be put 
down at Wheatley and at Arksey, the three holes stand- 
ing in relation to each other as the three points of a 
triangle. These preliminary steps, which have been 
entrusted to the Diamond Boring Company, are taken 
with a view to ascertain if there are any ‘*‘ faults” within 
the area to be worked. Eminent geologists have ex- 
pressed the opinion that the Doncaster coalfield is one of 
the most valuable in the country yet undeveloped. The 
necessary boring apparatus has been conveyed to the 
ground within the past few days. The site of the pit ‘s 
2 miles from Doncaster, on the north-east side of the 
town, that is, on the side opposite to that occupied by 
the Cadeby pit recently opened by the Denaby Main 
Colliery Company, Cadeby being 44 miles from Doncaster. 


The Manufacture of Heavy Marine Material.—From 
time to time it has been announced in these columns that 
Sheffield manufacturers have, as necessity required, put 
down new plant to enable them to deal with the heaviest 
sections in marine requirements. Messrs. W. Jessop and 
Sons, Limited, have recently made some important addi- 
tions, one being a powerful 69-in. crank lathe, with four 
rests and a 50-ft. bed, constructed by Messrs. Hulse and 
Co., Manchester, on the most modern lines. This will 
deal with the largest class of marine and other cranks. 
Another improved tool is a lathe with a 60-ft. bed, 
intended for straight shafting and other plain work, and 
constructed by Messrs. Smith, Beacock, and Tannett, of 
ds. This lathe is also provided with four saddles and 
two fast headstocks, one of them having powerful treble 
gear used in it. Either one long shaft or two shorter ones 
— be turned simultaneously. It has been constructed 
to deal with the heaviest class of propeller or thrust shaft- 
ing likely to be required. Important orders are now in 
Sheffield for shafts, stern frames, large cast-steel rudders, 
hydraulic cylinders, dredger and other castings, and 
forgings for land and marine machinery. 


Stoppage of Pits in Yorkshire.—Disputes with the pid 
lads and surfacemen have led to severe loss and interrup- 
tion of the coal trade in the district. There have been 
several meetings of the masters’ association and of the 
council of the Yorkshire Miners’ Union within the past 
few days. The result has been a considerable modifica- 
tion of the position. It has been agreed that there shall 
be no reduction in lads’ wages, where the same are less 
than 2s. 6d. per day. The surfacemen are not members 
of the union ; they refuse to concede a 10 per cent. reduc- 
tion, alleging that they never received a 40 per cent. 
advance, as did the colliere. Thousands of miners are 
unable to work, owing to these disputes, and they are 
now, as a general body, applying to the union for assist- 
ance. This latter matter is to be at once referred to the 
district lodges. 


Iron and Steel.—There is a more cheerful tone observ- 
able in connection with both the iron and steel trades. 
Local-made pig is moving off freely at—forge, 38s. to 
38s. 6d. per ton; No. 3 foundry, 42s. to 42s, 6d. All the 
iron mills are better engaged. Marked bar is 7/. 10s. per 
ton, and common 5/. 10s. to 5/. 12s. 6d. Bessemer agents 
report an improved demand by manufacturers at 5/. 10s. 
to 5/. 12s. 6d. It is believed that a good trade in cru- 
cible cast steel will shortly be done with the United 
States; in the meantime work in the department is 
improving in other directions. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—Steam coal has shown a hardening tendency ; 
the best descriptions have made 11s, 6d. to 11s. 9d. per 
ton, while secondary qualities have been in ny A good 
demand at lls. per ton. There has been a fair demand 
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for household coal; No. 3 Rhondda Jarge has made 10s. 6d. 
to 103. 9d per ton. Foundry coke has made 17s. to 
17s. 6d. per ton, and furnace ditto 153, 6d. to 16s. 6d. per 
ton. Iron ore has been dull. The manufactured iron 
and steel trades have been quiet; the demand for steel 
rails has been comparatively inactive. 


A Bridge Difficulty at Taunton.—Mr. Brereton, con- 
sulting engineer, of Westminster, has sent in a report 
dealing with a new bridge over the Tone, at Taunton. 
Mr. Brereton deprecates a proposal to lower the structure; 
he admits that it would obviously be an advantage if the 
bridge could be altered so as to allow of a more level 
roadway ; but the question whether such lowering would 
interfere with the passage of floods down the river, or 
with the navigation interests, has to be carefully con- 
sidered. Mr. Brereton describes a method by which the 
bridge could be lowered, but adds that considerable ex- 
pense and delay would be incurred, and the appearance 
of the bridge would be much disfigured. The girders are 
already sligh tly below the level of the underside of the old 
centre arch, and any further lowering might be ob- 
jected to. The Town Council has decided, however, to 
lower the bridge 1 ft. 


Gas at Bristol.—The half-yearly meeting of the Bristol 
Gas Company was held on Friday at the offices. tr. 
Alderman Dix presided, and stated that notwithstand- 
ing the introduction of electricity, the company’s sales 
of gas were 2000/.in excess of the corresponding half- 
year. He was glad to say that that increase was 
still going on, and he saw no reason why it should not 
continue, because he thought there was room both for 
electricity and gas. The directors had added 5000/. to the 
reserve fund, and had at the same time reduced the price 
of gas 2d. per 1000 cubic feet, which was equivalent to 
12,0007. per annum. 


Rhondda and Swansea Bay Railway.—The directors 
observe in their report: ‘‘ A Bill promoted by the Port 
Talbot Company for Parliamentary powers for the con- 
struction of a railway from Maesteg to Port Talbot 
Harbour has received the Royal assent, and at the 
Wharncliffe meeting of the company, held on Wednesday, 
May 30, the shareholders unanimously approved an agree- 
ment entered into with the Port Talbot Company for 
conditional running powers and working arrangements. 
‘he construction of this line will probably cause a large 
edditional coal traffic to be carried over the line from 
Port Talbot to Briton Ferry and Swansea. It will be 
disappointing to the shareholders and the public, as it is 
to the directors, that the assurance given by the engineer 
of the company at the last general meeting, that the line 
would be opened in June, has unfortunately not been 
verified. The chief causes of the delay in the completion 
of the works have been unforeseen difficulties in sinking 
the cylinders for the Neath River bridge, a strike of 
riveters, and exorbitant demands of some of the owners 
of lands and other property through which the railway 

asses. The engineer anticipates that notice for the 
inspection of the line by the Government may be given to 
the Board of Trade in the early part of next month.” 


Dock Accommodation at Devonport.—The officials at 
Devonport have been requested to furnish the Lords of 
the Admiralty with a report as to the suitability of No 3 
dock, in the lower yard, for docking a ship of the Majestic 
class. It is stated that the Majestic, which will be of 
75 ft. beam and 390 ft. long, could be docked as easily as 
the Empress of India, which has the same beam, but is 
70 ft. shorter. 


Barry Railway.—The directors of the Barry Railway 
are taking active steps towards the conversion of the 
main line between Barry and Pontypridd into a line for 
passenger as well as mineral traffic. The necessary 
work will be completed, it is expected, by the spring. 


The ‘*‘ Prince George.” —It is expected that the first keel- 

late of the Prince George will be laid down on Septem- 

r17. An effort is to be made to lay the whole length 
of the keel on the first day. 


Death of Mr. J. W. Brewer.—The death of Mr. J. W. 
Brewer, engineer of the Taff Vale Railway, was an- 
nounced on Monday. Mr. Brewer was 52 years of age. 
About 25 years since he joined the late Mr. J. Williams, 
then civil and mining engineer of the Taff Vale; and 13 
years later he was appointed assistant engineer to the 
the — . From this time until the retirement of 
Mr. H. O. Fisher, in 1892, he controlled the mineral de- 
partment. When Mr. Fisher resigned, Mr. Brewer 
rege 4 succeeded him asengineer. Mr. Brewer laid out 
the Clydach Vale Railway, the Treferig Valley Railway, 
the Cowbridge and Aberthaw Railway, and the Roath 
branch of the Taff Vale Railway. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was an active demand 
for Scotch warrant iron last Thursday forenoon, over 
10,000 tons changing hands in small lots at prices ranging 
up to 43s, 64d. and back to 43s, 54d. per ton cash. Cleve- 
land and hematite irons were firmer. The afternoon 
market was flat, Scotch iron dropping back to 43s. 44d. 

r ton sellers. Fully 10,000 tons of iron again changed 

ands. The settlement prices at the close were—Scotch 
iron, 43s. 44d. per ton ; Cleveland, 36s. 44d. ; Cumberland 
and Middlesbrough hematite iron respectively, 44s. 6d. 
and 43s, 3d. per ton. TFriday’s market was steady 
at the opening, with an improving tendency, and 
a fair amount of business, up to at least 10,000 tons, was 
transacted. Prices were steady. The turnover in the 
afternoon amounted again to about 10,000 tons, but the 
tone of the market was flat, the price of Scotch declining 
to 43s, 34d. per ton cash, with buyers at 4d. per ton 





lower. Cleveland was undealt in, and at the finish the 
price had fallen 14d. per ton on the day. At the close 
the settlement prices were—Scotch iron, 43s. 3d. per ton ; 
Cleveland, 36s.3d.; Cumberland and Middlesbrough hema- 
tite iron, 44s. 6d. and 433. 3d. per ton, respectively. 
The market was quiet on Monday forenoon, not more 
than 3500 tons of Scotch iron being sold, and the 
cash price declined 4d. per ton. Small quantities of 
Cleveland and hematite irons changed hands, on 
month account. The afternoon market was also dull, 
the amount of business reported not exceeding 6000 tons. 

tch warrants came down in price to 43s. 2d. cash. Hema- 
tite irons were idle, but the prices remained unchanged. 
The closing settlement prices were—Scotch iron, 43s. 14d. 
per ton ; Cleveland, 363. ; Cumberland and Middles- 
brough hematite iron, respectively, 44s. 3d. and 43s. per 
ton. Tuesday’s forenoon market showed more animation, 
and the amount of business reported was between 10,000 
and 12,000 tons. There was an improvement in prices 
all round, ranging from 1d. up to 24d. per ton. A sort 
of jobbing business was done in the afternoon, the turn- 
over, however, again amounting to about 10,000 tons. 
Prices were somewhat easier than in the forenoon, buthema- 
tite irons remained practically unchanged, The closing 
settlement prices were—Scotch iron, 48s. 3d. per ton; 
Cleveland, 36s. 14d.; Cumberland and Middlesbrough 
hematite iron, 44s. 6d. and 43s, 14d. per ton respectively. 
The market was active and firm this forenoon, and the 
sales amounted to quite 20,000 tons of all kinds of iron. 
There was not so much doing in the afternoon, only some 
6000 tons being dealt in, but the tone was firmer. The 
closing settlement prices were—Scotch iron, 43s. 44d. per 
ton; Cleveland, 36s. 6d ; Cumberland and Middlesbrough 
hematite iron, respectively, 44s. 6d. and 43s. 3d. The 
following are the current quotations for No. 1 special 
brands of makers’ iron: Summerlee, 56s. 6d. per ton; 
Calder, 58s. ; Coltness, 593.—the foregoing shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 53s. 6d. ; 
Shotts (shipped at Leith), 56s. 6d. per ton; Gart. 
sherrie, Langloan, and Carron out of the market. 
At the close of last week there were still only six blast- 
furnaces reported as being in actual operation through- 
out Scotland, but since then two have been blown out at 
Shotts, and it is feared that it will be necessary to blow 
out the other two, owing to want of coal. Coltness has 
still two furnaces blowing. At this time last year there 
were 46 furnaces in operation. Last week’s shipments of 
pig iron from all Scotch ports amounted to 4213 tons, as 
compared with 6230 tons in the corresponding week of 
last year. They included 410 tons for Canada, 160 tons 
for India, 310 tons for Australia, 400 tons for Italy, 240 
tons for Germany, 1125 tons for Holland, 140 tons for 
Spain and Portugal, 137 tons for China and Japan, 
smaller quantities for other countries, and 1126 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 303,257 tons yester- 
day afternoon, as against 304,025 tons yesterday week, 
— showing a reduction for past the week amounting to 
768 tons. 


Glasgow Copper Market.—There was a hardening ten- 
dency in the copper market last Thursday forenoon, and 
some business was done at 41/. per ton cash, and at 
411, 1s. 3d. three months. Some 250 tons changed hands. 
In the afternoon the sales amounted to 75 tons, and prices 
were decidedly weaker, the closing quotations being 
401. 1s. 3d. cash and 40/. 103. per ton three months. On 
Friday forenoon 50 tons were sold at 40/. 23. 6d. two 
months, and 40/. 7s. 6d. three months. A further decline 
in prices took place in the afternoon, when business was 
done at 40/. 6s. 3d. three months, and the finishing 
prices being 5s. down from Thursday night’s closing quo- 
tations. Monday’s forenoon market was rather steadier. 
Business was done at 40/. 6s. 3d. three months, the 
closing quotation being 39/. 17s. 6d. cash buyers. No 
transactions were reported in the afternoon, but there 
was a further advance in price. Up to 40/. 8s. 9d. cash 
buyers was quo yesterday forenoon, but no sellin 
took place. In the afternoon, however, copper change 
hands at 40/. 18s. 9d. three months, the close being a shade 
lower at 401. 7s. 6d. cash buyers. Copper was dealt in 
this forenoon at 40/. 16s. 3d. three months, but the close 
showed a decline to 40/. 6s. 3d. cash buyers, and 40/. 15s, 
three months. Business was also done in the afternoon, 
and at the close the cash quotation was 40. 7s. 6d. buyers. 


Finished Iron Trade at Coatbridge.—Three of the 
finished iron works in the Coatbridge district—namely, 
the North British, belonging to Mr. Thomas L. Ellis; 
the Dundyrean, owned by Messrs. William Martin and 
Son; and the Waverley, belonging to the Waverley Iron 
and Steel Company, have resumed manufacturing opera- 
tions this week, as they have been able to secure a con- 
siderable quantity of coal from England. 


Locomotive Contracts for Glasgow.—It has been an- 
nounced within the past few days that Messrs. Dubs and 
Co., of the Glasgow Locomotive Works, have recently 
booked some large orders, with the result that the works 
went on full time on Monday. Itissaid that the 
makers will require to work overtime, and that the staff 
has been augm 


supply of English coal has lately been received. 


Steel Company of Scotland.—The directors of this com- 
pany held a meeting to-day, when they had the accounts 
of the past year placed before them. These show a profit 
on manufacturing accounts of 5338/. 153. 10d., but apply- 
ing the amounts paid for rates, taxes, &c., together with 
debenture and other interest, there is a loss on the year’s 
operations of 16,8947. 1s. 7d. There has been no dividend 
paid since the year 1889-90. 


Aberdeen Harbour Works.—The Works Committee of 
Aberdeen Harbour Board have resolved to adopt a recom- 





ented. Iv is not expected that the coal | 
strike will interfere with this arrangement, as a large | 





mendation of Mr, Wake, harbour engineer, Sunderland, 
to construct a steel swing bridge as the proposed new 
Regent Bridge, the estimated cost being set down at 
13,4112. There was a disposition to examine a new pon- 
toon bridge which has been invented by Mr. David 
Cunningham, harbour engineer, Dundee, with a view to 
its adoption, but that gentleman, it appears, objected to 
some of the proposals of the committee. 


Dundee Harbour Revenue —Bad times have been en- 
countered by the Harbour Board of Dundee. A report 
was issued on Saturday with reference to the estimated 
revenue and expenditure of the harbour during the 
current year. The revenue has now been put at 51,7251, 
and the expenditure at 53,467/., and it has been resolved 
to dismiss a number of workmen, to reduce the wages of 
others, and to deduct 10 per cent. from the salaries of all 
officials. To make up the deficit it is proposed to increase 
the schedule rates by 124 per cent., which will leave a 
balance on the year’s working of over 2000/. 


Tramway Extension in Aberdeen.—An important ex- 
tension of the Aberdeen tramways has just been completed 
and brought into use. This addition now gives a con- 
tinuous line of about 44 miles in length which connects 
the Bridge of Don with the Bridge of Dee. The cost 
of the extension is set down at between 5000/. and 6000/. 





Coat In East Anotta.—The Eastern Counties Coal 
Boring and Development Association has raised a capital 
of about 5000/., and proposes to commence operations. 
The first trial borings will be made in the valley of the 
Stour, between Ipswich and Colchester. 





ANATOLIA Raitway.—The revenue of this line in 1893 
amounted to 163,120/.; the working expenses of the year 
having been 84,715/., the net profit realised was 78,405/. 
The Turkish Government paid its guarantee punctually ; 
this guarantee amounted for 1893 to 165,451/. 





Giascow Harsour Works.—From the quarterly 
report of the engineer to the Clyde Trust, Mr. James 
Deas, we learn that the total quantity dredged during the 
year amounted to 678,917 cubic yards, of which 184,920 
cubic yards came from the new Cessnock Docks. Splendid 
progress is being made with the Cessnock Docks, which 
are being constructed by the Trustees’ own workmen 
under Mr. Deas’ direction ; 7304 lineal yards of cope have 
been laid on the quay walls, and a very considerable length 
of quay wall in addition is in various stages of construction, 
the quantity of rubble used being 57,2894 cubic yards ; of 
granite ashlar, 15,8584 cubic feet; of concrete ashlar, 
290,318 cubic feet ; and of granite cope, 33,597 cubic feet. 
A further length of 290 lineal feet of two-storey shed has 
been completed, while as regards the new graving dock 
rapid progress ia being made with the entrance, 





Tue Late Mr. Henry Faia.—We regret to record 
the death, of epithelioma, on the 21st inst., of Mr. Henry 
Faija, an engineer well known to our readers for his work 
in connection with the manufacture and use of cement. 
Mr Faija was the son of G. Faija, the celebrated artist and 
Miniature painter to the Queen He was born at Alfred- 
place, Bedford-square, W.C., in 1844, and was educated 
at University College School, being snbsequently articled 
to the firm of Westwood, Baillie, Campbell, and Co., 
shipbuilders, of the Isle of Dogs, E. He then went 
north, and, for a young man, occupied important posi- 
tions—first with Messrs. Hopper, of Hull, and afterwards 
with a firm of shipbuilders on the Tyne. After a brief 

rtnership with a firm of engineers at Stoke-on-Trent, 
G came to London about 1870, and started practice as an 
engineer in John-street, Bedford-row. ircumstances 
led him to make a speciality of cement works, and he thus 
commenced his career as an expert in all matters relating 
to cement and cement-making materials, subsequently 
designing and erecting works for the production of cement 
in various parts of England and abroad, including Brazil 
and the United States. About 1880 he removed to 4, 
Great Queen-street, Westminster, and there established 
@ cement testing room and chemical laboratory, where 
cement and cement-producing materials were examined 
and reported upon. The steady growth of this branch of 
his practice was an indication of how much his opinion 
was valued, and in 1888 he found it necessary to remove 
to larger premises. Mr. Faija was a member of the 
principal engineering and learned societies, and he was 
the author of several papers on the subject of which he 
had made a special study. In 1888 and 1889 he was 
awarded premiums by the Society of Engineers for 
papers read before that body. The latter papers were 
prepared with the object of combating the “ magnesia ” 
scare which occurred at that time owing to the Aberdeen 
failures, and conclusively proved that the supposed de- 
structive effect of sea Water on a properly manipulated 
cement concrete was a scare, and nothing more. In 1881 


ttern- | he wrote a treatise entitled ‘‘ Portland Cement for Users,” 


| and he was a -— contributor to the leading pro- 


fessional papers. During a long experience, Mr. Faija 
accumulated a vast amount of precise scientific data, 
based upon careful experiments with cement and cement- 
producing materials from all parts of the world. ‘lhese 
experiments and tests were made with instruments 
chiefly of his own invention, and the recorded results far 
exceed those of any other investigator in the same field of 
inquiry. As an expert on the subject, Mr. Faija de- 
servedly obtained a world-wide celebrity. The work of 
his office and laboratory has for some time past been 
carried out by Mr. Butler, who for many years has 
worked with Mr. Faija as his chief assistant, and who, 
by his express desire, will continue to carry on the busi- 
ness for the benefit of the family. 
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Fic. 3. Tue ‘ Liver,” 1832; Liverpoot aND MancuEstTer Ratiway. Fic. 4. Tue ‘‘Comet,” 1832; Leicester anD SWANNINGTON 
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NOTICE TO AMERICAN SUBSCRIBERS. 
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THE WEALTH OF THE UNITED 
STATES. 

Ir the wealth of the United States could be 
realised and were equally divided, there would be 
for each of the inhabitants a sum equal to about 
2001. ; while the assumption is that the wealth of 
the United Kingdom is equal to about 3501. per 
inhabitant. The former fact is brought out by an 
interesting census report just issued. In this it is 
stated that the true valuation of all real and per- 
sonal property is 65,037 million dollars, or 13,000 
millions sterling. In 40 years it has multiplied 
ninefold ; the rapidity of accumulation increasing 
with the years. Starting with 1427 millions sterling 
in 1850, we find the addition of the next decade to 
have been 1800 millions, Then by 1870 the total had 
been augmented to the extent of 2800 millions. In 
the next decade the addition was about the same, 
or 2720 millions, and in the decade ending with 
1890 the addition was 4300 millions. In the 40 
years, therefore, the original total of but 1427 mil- 
lions has been augmented, as we have said, nine- 
fold, or to the extent of 11,800 millions, equal to 
296 millions sterling per annum, making it now over 
13,000 millions sterling. It can scarcely be con- 
tended from these figures that the enormous addi- 
tions to population consequent on immigration has 
had any injurious effect on the wealth of the States. 

Indeed, the increase in the wealth is at a faster 
rate than the addition to population. Thus in 
1850 the wealth was equal to only 60. per in- 
habitant, and it has since been steadily growing, 
for at each successive decade the portion of each 
has been 103/., 1561., 174/., and 208). As to the 
distribution of this wealth it is not so easy to 
arrive at any exact information. Certainly many 
have more than their share, and still more have 
less than their portion according to this mean result. 
It would probably be idle to attempt any census of 
the distribution in this way, although, doubtless, 
the socialist may infer much from the figures given. 
And obviously it would be equally profitless to make 
any equalisation of this aggregate wealth amongst 





5! the inhabitants of the country, for the conditions 


which determined the original distribution of 
this wealth within these years in this almost virgin 
country would again assert themselves to a more or 


06 | less extent, and with practically the same result. 


The return, however, gives some details of the 
distribution of wealth over the area of the United 
But here the influence of manufactures as 
against purely agricultural and arable land, Ae’ the 

hus 
we find that while in all divisions real estate bulks 
0 | largely and in varying proportion per acre and per 
capita according to the influence of manufactures 
and mineral wealth, placing the north Atlantic and 
north central States in a better position than the 
others, these influences themselves affect most 
pronouncedly the result. That is not surprising, 








for an acre, say in Pennsylvania, given over to 
manufactures, with = valuable minerals being 
recovered from under it, produces more wealth 
than does an acre of purely arable land. The 
wealth sunk in machinery and mills in the north 
Atlantic States makes up more than 57 per cent. of 
the total value of machinery throughout the United 
States. The north central States, again, while con- 
tributing 28 per cent. of the total machinery wealth, 
stands first in respect of agricultural, with more than 
half the total of the United States. The western 
States, again, in view of their extensive silver and 
gold fields, take first place under mining and 
quarries, with 42 per cent. of the total, the north 
Atlantic States taking a good second place with 
33 per cent. 

Of the total wealth of the United States, 39,544 
million dollars, or 60.8 per cent., is real estate, of 
which, again, all but 3833 million dollars is assessed. 
This figure includes all improvements on estate, 
and is based on reports of local officers or of private 
individuals believed to be familiar with real estate 
values in their respective localities. It does not 
include railways, mines, or quarries. The value of 
personal property is based on the owner’s own 
estimate. The proportion of real estate value per 
capita is 6314 dols., or 1261. In the north Atlantic 
division, absorbing "fully one-third of the total, the 
ratio is equal to 1601. per capita. But the north 
central States claim a greater wealth by over 240 
millions sterling. In their case, however, the popu- 
lation is greater, so that the share per capita is only 
1351. So also is the area wider, and the proportion 

er acre is only 6l. odd, against 27/. This is due 

argely to New York, with its 1163 millions sterling 
of real estate, against Illinois with 660 millions. 
Eight of the central States exceed 200 millions, 
against three north Atlantic States. The south 
Atlantic States come third in this respect, although 
their wealth in real estate is but one-fourth of that 
of the northern division. The rate per capita is 661., 
and per acre 3/. 8s. In the south central division 
the rate is 651. per capita and 36s. per acre. In the 
western States the small population relative to area 
affects the result, the rate being 267]. per capita 
and 5s. per acre. These have reference only to 
real estate. 

Next to real estate, railroads account for most of 
the wealth ; 612 millions sterling, or about 12 per 
cent. of the total wealth, being attributable to means 
of transportation, and this is fairly well distributed 
throughout the States. The value is based on the 
cost of construction and equipment, and is distri- 
buted among the several States according to mile- 
age. Of course, all the wealth represented by the 
railways, as of many other concerns, is not held by 
the United States, for there is no doubt that an 
increasing amount of money is invested in these by 
other nationalities, and especially by Great Britain. 
This wealth, nevertheless, is quite properly included. 
Of the total, about 57 millions sterling is repre- 
sented by street tramways, leaving 555 millions as 
the value of ordinary railways. 

Machinery and mill equipment comes next, with 
a total value of 610 millions sterling, or 4.6 per cent. 
This is confined largely to the Atlantic States, and 
to those bordering on the great lakes. The value of 
agricultural stock, &c., is given as 540 millions ster- 
ling, or 4.1 per cent. Mining, again, accounts for 
260 millions sterling, or about 2 per cent. A Table 
appended shows how the wealth is divided over 
these great industries in the groups of States, and 
this is best done by representing the percentages 
to the total. 

It will be seen from the Table that the 
manufacturing industries, as indicated by wealth 
of machinery, are largely confined to the north 
Atlantic States; New York, Pennsylvania, and 
Massachusetts absorbing nearly one-half, while if 
we add to these Illinois, lowa, Ohio, Michigan, and 
New Jersey, we have two-thirds of the machinery 
accounted for, or 400 out of the 600 millions 
sterling. In mining, on the other hand, Penn- 
sylvania absorbs 35 per cent. of the total of 260 
millions sterling, while Colorado takes 12.5 per 
cent., so that the two account for nearly one-half. 
The advance of the south Atlantic States, notably 
Alabama, Kentucky, and Tennessee, is notable, 
these three having about 7 millions to credit. In 
agriculture, again, the States around the lakes, 
with Texas, are the chief centres, while in the 
matter of railways, the north central States are far 
ahead of other divisions. Illinois is second only to 
New York, whose wealth in this respect is 107 
millions, against 104 millions sterling in the case 
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of Illinois, Pennsylvania coming next with 91 mil- 
lions, Kansas with 924, Texas 89, Iowa 884, and 
Ohio with 85 millions sterling. 


Proportion of Wealth absorbed by Real Estate, Railroads, 
Machinery, &c. 
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We have said that the total wealth is equal to 2001. 
per capita, Real estate, as we have shown, accounts 
for 126l., railways for 27/., machinery for nearly 


10l., agriculture for 91/., mines for nearly 4/., the | 


remainder being for telegraph and telephone, ship- 
ping, canals, and gold and silver bullion. It may 
be interesting to give the total wealth of some of 
the principal States and to show how they have 
progressed, We confine ourselves in the Table 
appended to those States having wealth exceeding 
400 millions sterling. As to others, it may be said 
that all western States have advanced rapidly in 
recent years, while of the older States mention 
may be made of Delaware, which has increased her 
wealth fourfold since 1860 to 35 millions sterling, 
anc New Jersey threefold, to nearly 300 millions. 
The District of Columbia in 20 years has tripled its 
wealth to 69 millions, Rhode Island in 30 years 
has increased to 101 millions sterling from 27 
millions, while Florida has in 30 years multiplied 
its portion five times to 78 millions, Wisconsin 6} 
times to 367 millions, and Minnesota has advanced 
from 10 to 340 millions. But the only south central 
State which has advanced very rapidly is Texas, 
which has added six times to its wealth, making 
it, as indicated in the Table, 421 millions. 


Total Wealth of Principal States (1 = One Million Sterling). 


| 


1850, 1860. 


1870. | 





New York .. 
Pennsylvania 
Illinois 

Ohio .. ee 
Massachusetts 
California 
Missouri 


216 
145 


Iowa .. 
Indiana 
Michigan 
Texas .. 
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New York, the wealthiest of the States, has 
little need to be ashamed of a comparison in 
respect of progress, even with Illinois, as her 
wealth has increased since 1860 by nearly five 
times, and is now greater than that of all the 
eleven States or Territories in the western division, 
or the nine States and Territories in the south 
central division, or those in the south Atlantic divi- 
sion. The total 1715 millions is equal to 2861. per 
capita, while SO years ago it was equal to but 
95/., so that the increase in this respect is three 
times, proving that population has multiplied 
more rapidly than the wealth. This, in a much 
less degree, has been the case with Philadel- 
phia, which comes second, having a wealth per 
capita of 235l., against 971. 30 years ago. In the 
same period the wealth increased about four times. 
In this State a large proportion, about 5} per 
cent., is made up of mining ; while, as in New York, 
machinery, railroads, and agriculture represent a 
fairly satisfactory proportion. 

In the past 10 years New York State has in- 
creased by 453 millions sterling, Pennsylvania by 
250 millions, while Illinois has advanced 371 mil- 
lions. In 20 years the last-named State more than 
doubled her wealth. New York only increased it 415 
millions, against nearly 600 for Illinois. While 6.2 
per cent. of New York's wealth is represented by 
railroads, over 10 per cent. of that of Illinois is 
similarly absorbed. Illinois has 49 millions in 
machinery against 119 in New York, but Illinois has 
the greater agricultural riches. Population has 
grown enormously, so that with the sixfold increase 
in the total in 30 years in Illinois the ratio per popu- 
lation has not increased threefold, from 1001. to 
2651. Ohio comes fourth on the list, with even a 


larger proportion for railways, while manufactures 
are al represented. The total is 790 millions ster- 
ling, while 20 years ago it was 447 millions, the in- 
crease per capita in 30 years having been from 1001. 
to 2151. Massachusetts, another of the old States, 
comes fifth with a total of 561 millions, and 3} times 
the total of 1860, while theratiopercapita has goneup 
from 132I. to 2501. Unlike most other States, manu- 
_factures represented by machinery take first place, 
| the value, 62 millions sterling, being 11 per cent. of 
‘the total. The gold mines and the silver mines of 
| Colorado have boomed these two States, while the 
| other States on the list, showing increases from four 
_to ten fold, are due mostly to agricultural and railway 
development, and in them the proportion per capita 





33/18 from 2001. to 2601. ; 30 years ago it was from 


601. to 801. 

| The increase, as we have indicated, is most 
‘marked in the north central or lake and Mis- 
| sissippi territory. This division, indeed, exceeds 
|in wealth the north Atlantic States, the total being 
|5051 millions sterling, an increase in 10 years of 
over 1800 millions sterling. Twenty years ago 
the wealth was only 1908 millions, so that in two 
decades the gain is nearly 2150 millions. The 
population has enormously increased, so that the 
ratio of wealth per capita has in the 20 years only 
increased from 1471. to 2261. In the north Atlantic 
States the wealth per capita remains as it was— 
about 250/., the total, 4287 millions sterling, being 
less than in the northern division. Twenty years 
ago the north Atlantic States possessed one-half of 
the whole wealth; now the proportion is barely 
one-third, so that other parts of the country have 
been advancing to a greater extent, and while this 
has been general, it has been particularly so in the 
case of the north central division, including Illinois, 
Ohio, Indiana, Michigan, Iowa, and Missouri, in 
the case of New Jersey, Delaware, Florida, Texas, 
and in California and other of the far western States. 





THE MANCHESTER SHIP CANAL. 

Tue half-yearly meeting of the Manchester Ship 
Canal Company, which was held on Tuesday last, 
August 28, was an incident of some importance in 
the history of this great undertaking. The canal 
has now been in operation for about eight months, 
and certainly the new chairman of the company, 
Mr. J. K. Bythell, who presided at the meeting, 
was not able to put a very roseate statement before 
the shareholders. It would appear from his speech 
that on the six months’ working the receipts for the 
ship canal department have been 44,308/., to which 
tolls, wharfage, and dock railway dues contributed 
40,1231. The expenditure (including half the office 
expenditure, the other half being charged to con- 
struction) was 36,2851. This leavesa balance of 80231. 
as the net revenue of the ship canal undertaking for 
the six months. In this, according to Mr. Bythell’s 
statement, no maintenance is included, charges on 
that account being held as a capital charge. When 
one considers the heavy expenses that are necessary 
on account of dredging alone, the prospect of a 
balance to the good is by no means encouraging on 
the present basis of traffic. The Bridgewater re- 
venue and interest brings the total net revenue for 
the half-year to 35,8861. 

Turning from Mr. Bythell’s statement to the 
official report of the directors, which had been cir- 
culated previously to the meeting, we find that the 
capital powers of the company now amount to 
15,412,000/. The expenditure on capital account 
for the half-year, after deducting proceeds of sales 
of plant and land, was 301,518/., making a total 
expenditure of 14,649,410). It is interesting at the 
present juncture to glance at some of the items 
which go to make up this total. Up to the end of 
the last half-year the whole amount expended in 
construction of works, including plant, was 
9,735,3021. 3s. 5d. ; whilst the Bridgewater Canal 
undertaking cost 1,785,141/. 16s. 9d. Land pur- 
chase and compensation absorbed 1,272,963/. 
19s. 11d. ; engineering and surveying, 140,270I. 
17s. 1ld.; interest on share and loan capital, 
1,170,7331. 13s. 4d.; Parliamentary expenses, 
165,581. 12s. 10d. ; and general expenses, 
379,4151. 17s. 10d. It will be interesting here 
to quote what are the capital powers and other 
assets available to meet further expenditure. The 
share capital created but not yet received is 
27021. 7s. 1d.; the available borrowing powers are 
506,5001.; and the balance at credit of capital 
account is 248,357/. 10s. 11d.; making a total of 
757,589/. 18s. 








Turning to the ship canal traffic, we find the 
receipts stated in the report to be 40,1231. 15s. 6d. 
To this has to be added the receipts for water sup- 
plied to ships, rents, transfer fees, &c., so that the 
total receipts, as already stated, amounted to 
44,3081. There have been carried, during the half- 
year dealt with in the report, 261,000 tons of sea- 
going and 109,000 tons of barge traffic. 

It is on the expectation of largely increased 
business that Mr. Bythell bases hope for the 
future ; and he very properly points out that, with 
increased traffic, revenue will advance ina manner 
out of all proportion to the expenditure. The 
canal stands on a very different footing to a rail- 
way, inasmuch as it does not provide what may be 
likened to the rolling stock. In fact, the canal is 
based on lines upon which it was originally in- 
tended to run railway schemes, its function being 
simply to provide the way for the carrying vehicles 
or vessels to travel over. It is obvious that the ex- 
penses are not very largely increased if 50 vessels 
pass over it in a day in place of five. 

The engineer’s report does not contain anything 
of a very specific and important nature. We are 
told that dredging has been actively carried on and 
will soon be completed ; eight dredgers have been 
employed day and night, and the deposit caused by 
sewage has materially increased the amount of 
work. Dock sheds have been completed and others 
commenced ; a 30-ton hydraulic crane is at work, 
and 20 hydraulic cranes are being made ; good pro- 
gress has been made in facing slopes with stone ; 
and the construction of Walton Lock is proceeding. 

The traders of the Manchester district do not 
appear to have come forward in a very liberal 
manner to help the scheme. The usual course 
seems to be for those engaged in the carrying trade 
elsewhere whose interests are threatened, to make a 
reduction in rates in order to cut the ground from 
under the feet of the canal people. When the rate 
by canal is again reduced, the others go one better, 
and thus hope to starve out the new route. Thus, 
to take one instance, quoted by Mr. Bythell, the 
through rate for freights from Liverpool to the 
Persian Gulf ports was 40s. per ton. A steamer 
was put on to run from Manchester, and the 
Liverpool rates at once went down to 30s. The 
Manchester steamer followed suit, with the re- 
sult that the Liverpool rate was reduced to 
20s., and again the Manchester vessel made a 
reduction to a similar amount. Now all this is 
perfectly comprehensible, for the Liverpool folk 
are not likely to see their trade go without a 
struggle, but what one has difficulty in understand- 
standing is why the Manchester traders should 
support the Liverpool boats—as we are assured 
they do—at equal rates. There can be no doubt 
that if the canal steamers are starved out, freights 
will go up again, and the old monopoly will run as 
merrily as ever. What is wanted at Manchester is 
a little less eagerness on the part of individual 
traders to turn in the nimble ninepence, regard- 
less of what they may be laying up in store for 
themselves in future. All friends of the Man- 
chester Ship Canal—and they must include nearly 
every disinterested well-wisher of the country at 
large—will be glad to hear that an effort is to be 
made to establish a cotton market in Manchester. 
Mr. Bythell spoke at some length on this subject, 
and it is one of such paramount importance to the 
prosperity of the canal, that we will quote his 
words in full : 


‘The American cotton season is just coming on, and 
we have been canvassing spinners, and sending circulars 
round in every direction urging them in their own in- 
terest—because cotton can be imported more cheaply by 
our canal—to buy only for contract shipments to Man- 
chester. They have the power in their hands, and if 
they will put their foot down and refuse to pay the excess 
cost of carriage from Liverpool, they can get the cotton 
to Manchester at the same price without any = 
I say that from my own experience in the trade. If 
we get our proportion of this enormous American freight, 
we must have cotton stored for salein Manchester. That 
is one of the difficulties we are now trying to overcome. 
In the first instance, we thought we would try whether 
the Cotton Brokers’ Association of Liverpool could not 
be persuaded to deal with cotton stored in Manchester as 
with cotton stored in Liverpool, and make Manchester 
and Liverpool, as it were, one market—that cotton stored 
in Manchester should be tendered equally with cotton 
stored in Liverpool. That is essential, and unless we get 
that we shall not be able to work in conjunction with 
Liverpool. We argue that cotton stored in Manchester 
can be sent to 90 per cent. of the spinners more cheaply 
than it can be sent to them from Liverpool ; and for 
cotton wanted for export to the Continent, we have lines 
running to Continental ports now which will carry cotton 
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as cheaply from Manchester as it is being carried from 
Liverpool. These facts have been laid before the Liver- 
pool Cotton Association, and I am glad to say that the 
Federation of Master Cotton Spinners’ Associations have 
taken up this matter warmly, and are endeavouring to get 
the Liverpool brokers to agree to what I have proposed. 
I am glad to tell you that the Liverpool brokers will meet 
within the next fortnight, and will have an opportunity 
of passing a resolution saying that they will sell cotton 
stored in Manchester on equal terms with cotton stored 
in Liverpool. If they can ba got to do that, we shali soon 
have cotton stored in Manchester. If they won’t do that, 
the only thing will be for us to form a cotton brokers’ 
association for ourselves in Manchester, and be inde- 
pendent of Liverpool.” 

In a recent article on the position of the canal we 
made reference to this difficulty of the cotton market 
and the cotton warehouses being at Liverpool. It 
is satisfactory to know that the canal company have 
a man at the head of affairs who has the courage to 
acknowledge and tackle such points as this. 

Some of the railway companies are making a 
strong endeavour to starve out the canal traffic, 
and, it would seem, have been going a little out- 
side the law in their efforts. A railway company 
is bound by law not to favour one district or one 
undertaking to the detriment of another. Should 
such an effort be made, the Railway Commissioners 
can be invoked, and they have ample power to put 
a stop to the abuse. Mr. Bythell gave a very 
striking instance in his speech, and he at the same 
time intimated that he knew how to apply the 
remedy. Oa the whole, although Mr. Bythell’s 
speech showed that the Ship Canal Company has 
enormous difficulties to overcome before it can be 
considered even approximately successful, yet the 
impression will be gathered that there is a strong 
and capable man at the head of affairs. 

River pollution and railway communication are 
two most pressing subjects that must be tackled 
without delay, and it is satisfactory to observe Mr. 
Bythall is giving them the attention they require. 
The legal machinery for dealing with the sewage 
problem is to hand, and it only requires a deter- 
mined will to put it in motion. With regard to the 
railway communication question the matter is more 
complex, and requires delicacy as well as vigour in 
its handling. It is extremely gratifying, therefore, 
to learn from Mr. Bythell’s speech that the London 
and North-Western Railway Company are pushing 
their work on from Eccles, and very shortly the 
canal will have the advantage of being in communi- 
cation with the whole of the London and North- 
Western system. 





THE ALIEN QUESTION. 

THE question of alien immigration, in one sense, 
recently assumed a political aspect, owing to the 
speech of the Marquis of Salisbury, and the Bill 
which he introduced into the House of Lords, and 
for which his Lordship secured the second reading. 
It is, perhaps, fortunate that this phase of the 
question should have been brought forward, because 
it has directed special attention to the subject, 
and has helped to secure the early publication of a 
valuable report upon the whole matter. With the 
political aspect of the question we have little to do. 
It is more fitted for newspapers and party journals 
than for EnerngeErinc. But this much might be 
said, that the right of asylum carries with it duties 
and responsibilities, foremost amongst which is the 
duty of obeying the laws of the country which 
affords such asylum. That country should not be 
made the base of operations for criminal con- 
spiracies against countries with which we are at 
peace. And least of all the persons afforded an 
asylum must not engage in plots to destroy pro- 
perty or injure persons within the boundaries of 
the realm which affords them protection. Inter- 
national law has been rather liberal in its interpre- 
tation of such duties and responsibilities, in so far 
as the relative accountability of one nation to 
another is concerned for the acts of individuals, 
for fear of grave issues of an international kind. 
Hence there has been a distinction made between 
political offences and crimes of a totally different 
character. Recent events would seem to indicate 
that there will be a tightening of the law in respect 
of the former, in consequence of the deplorable 
outrages of the last few years. This was the pur- 
port of Lord Salisbury’s speeches, and the object 
of his Bill. Those objects, intentions, and issues 
may be left to politicians. Our purpose is rather 
to look at the question from an industrial and social 
point of view, in order to see where we are drift- 
ing, and to what extent danger is to be apprehended 
in this respect. 





It is somewhat curious that the great outcry 
against aliens has mostly arisen among those classes 
of workmen who are, as a rule, socialistic and cos- 
mopolitan. The men who declare for the brother- 
hood of man and the solidarity of labour all the 
world over, have supported restrictive measures in 
regard to aliens which the more cautious old 
unionists have been anxious to avoid. The action 
of the Federal Government of the United States 
has placed such men in an awkward position, but 
they seem to have thought it was better to bear 
the ills they have, than to fly to others they know 
not of. In the volume just issued there is a table, 
condensed from the census returns, which shows 
the total number of foreigners in the United King- 
dom at the date the last three census returns 
were made. The figures show that in 1871, when 
the total population of the United Kingdom was 
31,484,661, there were 113,979 In 1881 the 
figures were, population, 34,884,848 ; foreigners, 
135,640; an increase of aliens by 19 per cent., 
while the increase of population was only 10.8 per 
cent. In 1891 the population had increased to 
37,732,922, or 8.2 per cent., while the foreign 
element had increased to 219,523, or by 61.8 per 
cent. The percentage of increase of foreigners is 
very large in comparison with the increase of popu- 
lation, but taking the aggregate figures, the popu- 
lation increased by 2,848,074 persons, while the 
foreign element only increased by 83,833 persons. 
A further table shows that the total number of 
foreigners in England and Wales in 1881 was 
118,031, and in 1891 it was 198,113, an increase of 
80,082. The increase of males was 41,789, and of 
females 38,292; the slightly larger number of 
males was mainly due to Scandinavian sailors. 
Otherwise, the males and females would about 
balance each other. If we take the total number 
of foreigners in the United Kingdom, the larger 
number, instead of those in England and Wales, 
the proportion is 5.8 to every 1000 inhabitants. 
Whether we take the total or the percentage, the 
number is small. 

It may be useful to compare the proportion with 
other countries. In the United States, of course, 
it is very large. In 1880 it was 143.2 per 1000 of 
the population, and in 1890 it had risen to 147.7 
per 1000. In France at the last census the pro- 
portion of foreigners was 29.7 per 1000, and was 
then rising. In Austria the proportion was 17.2 
per 1000, and in Germany 8.8 per 1000 of the 
whole population in the German Empire. Those 
figures show that the proportion in the United 
Kingdom is much below those in the countries 
named, and possibly below those in Holland, Belgium, 
Switzerland, Italy, and other countries, also. The 
nationality of the aliens must, however, be taken 
into account as a factor in the calculation. America 
must be taken as a whole, and not merely the 
United States, the figures being as follows : In 1871 
there were 13,018 Americans in the United Kingdom, 
in 1881 there were 25,151, and in 1891 there were 
28,000 ; of German nationality there were in 1871 
a total of 35,141, in 1881 of 40,371, and in 1891 
there were 53,591. From France there were in 
1871 a total of 19,618 ; in 1881 they fell to 16,194, 
and in 1891 they rose to 22,475. From Italy there 
were 5973 in 1871, and 7194 in 1881, and 10,921 
in 1891, or very nearly double. Holland, on the 
contrary, only increased from 6504 in 1871 to 6715 
in 1891, there being a decrease in 1881. The 
Scandinavian population in the United Kingdom 
in 1871 was 8978 ; in 1881 it rose to 9671, and in 
1891 to 16,542 ; a large number of these are sea- 
men. The greatest increase has been from Russia 
and Russian Poland, which went up from 9974 in 
1871 to 15,271 in 1881, and then to 47,695 in 
1891, an increase of 53.1 per cent from 1871 to 
1881, and of 212.3 per cent. from 1881 to 1891. 
The percentage of increase from America fell in 
1881-91 to 15.6 per cent., as compared with 156.1 
per cent. from 1871 to 1881. The increase in the 
last two census years was otherwise: Scandinavia, 
71 per cent. ; Italy, 51.8 per cent.; France, 38.8 
per cent ; Germany, 32.7 per cent; and Holland, 
19.7 per cent. From all other countries the in- 
crease in 20 years was from 14,773 to 33,685, 
or 117.7 per cent. 

The location of the foreign element in the United 
Kingdom gives 2.7 per 1000 in Ireland, and in 
Scotland 2.1 per 1000. Of the total of 12,900 in 
Ireland 7499 were from America, 1232 from France, 
1111 from Russia, 930 from Germany, and 35 from 
Poland. In Scotland, out of a total of 8510, there 
were 2052 Germans, 1979 Scandinavians, 999 Rus- 





sians, 476 Poles, 749 Italians, 446 French, and 660 
Americans. The foreigners are mostly located in 
Glasgow, Edinburgh, and Leith. As regards Eng- 
land and Wales, the largest number of foreigners 
is located in London—the total in 1881 being 
60,252, and in 1891 it rose to 95,053. Manchester 
and Salford combined stand next, with only 3304 in 
1881 and with 10,163 in 1891. Then comes Liver- 
pool, with 6858 in 1881 and with 7402 in 1891. 
Leeds is the next highest, with 2134 in 1881 and 
5927 in 1891. Hull follows, with 2251 in 1881 and 
2742 in 1891. Then comes Cardiff, with 1773 in 
1881 and 2687 in 1891. The three ports of New- 
castle, Shields, and Sunderland stand next, with an 
average of nearly 1500 each. The six ports men- 
tioned account for 17,287 persons out of the total 
given by the census. In the eleven towns enume- 
rated most of the Germans, Russians, and Poles - 
are to be found, the larger proportion being in the 
metropolis. Of the increase between 1881 and 
1891 Russia contributed 10,000, Russian Poland 
8000, and Germany 5000, France 2000, Austria- 
Hungary 2000, Italy 1600, Scandinavia 1200, and 
Switzerland 1000, Of the total of about 45,074 
Russians and Poles in England and Wales, 26,742, 
or 59 per cent., were to be foundin London. The 
districts of London wherein they are chiefly to be 
found are Whitechapel with 13,538 ; St. George’s- 
in-the-East, 4973; Mile End, 3440; Bethnal 
Green, 970; in Westminster, 713, and in the City, 
480. The remaining districts were: Hackney, 
395; St. Pancras, 225; Islington, 214; from 100 
to 200 each in Marylebone, Holborn, Shoreditch, 
St. Giles, Poplar, and Kensington. In the 14 other 
districts of London the numbers did not reach 100 
in each. Here then we have the facts as to popu- 
lasion and locality in so far as aliens are concerned 
in this country. 

The outcry, after all, isnot perhaps on account of 
the aggregate number, but by reason of the large 
colony in a few already densely populated districts, 
and especially the concentration of the total number 
in a very few trades. Those two matters mainly 
concern Russians and Poles, most of whom are 
driven hither by persecution, or are supposed to be 
so driven. Of the total of male natives of Russia 
enumerated, 1112 were under 10 years of age, and 
for 851 others no occupation was specified. Of the 
11,769 no fewer than 3836 were described as tailors, 
1349 as shoemakers, 684 as cabinetmakers and up- 
holsterers, 314 as hatters, 313 as painters and 
glaziers, 587 as seamen, 519 as commercial 
travellers, and 321 as costermongers. Of the 
females of the same nationality, there were only 
2488 over 10 years of age, of whom 1124 were 
tailoresses, 193 milliners and dressmakers, 173 hat- 
makers, and 221 domestic servants. There were 
also 11,817 male Russian Poles, of whom only 898 
were under 10 yearsof age, and 817 gave noindication 
of occupation. Of the remaining 10,102 no fewer 
than 4467 were described as tailors, 1166 as shoe- 
makers, 397 cabinetmakers and upholsterers, 209 
hairdressers, 220 painters, &c., and 227 as com- 
mercial travellers. Of the females, 2271 in number, 
1144 were tailoresses, 141 milliners, and 211 
domestic servants. It thus appears that a very 
large proportion are males ; that the major portion, 
indeed, of both males and females, arein the tailoring 
trade ; of the 23,539 males and 8303 females, more 
than one-third are so occupied ; then come next 
in order shoemaking and cabinetmaking, just the 
three trades in which sweating abounds, and in 
which the outcry against aliens is the most pro- 
nounced. The localities where they reside and 
work are mainly Whitechapel, St. George’s-in-the- 
East, and Mile End, nearly 22,000 of the total being 
there resident. Thus poverty, like wealth, makes its 
own colony, the one adding misery, just as the other 
adds gaiety, to the locality in which each dwells. 

The foregoing figures do not quite tell all the 
truth, for there has been an increase of poor aliens 
from Russia and Russian Poland since the census. 
It is estimated that these numbered 7000 in 1891 
and about 3000 in 1892, and the same in 1893, or 
about 13,000 in all, out of the total of nearly 30,000 
who arrived in this country. In no country in the 
world are immigrants so free as here. The very 
freedom imposes corresponding duties. The danger 
will arrive whenever the men thus sheltered misuse 
their privileges of free asylum. Moreover, the 
workmen of this country are more and more exact- 
ing that new-comers shall conform to British cus- 
toms, especially in matters pertaining to labour. If 
they come into line, all may be well. If not, diffi- 
culties will arise, all the more because of the aggre- 
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gation into three or four industries. Meanwhile the 
Public Health (London) Act, and the newer powers 
of the London County Council, will help to purge 
the localities most affected in matters of sanitation, 
overcrowding, and the like, while the closer inspec- 
tion under the Factories and Workshops Acts will 
purify the workshops and raise the status of the 
workers. But looking at the figures as a whole, 
there is no great danger up to the present of any 
——— foreign element in our population, 
which even at this date is under 6 per 1000. 





THE BRITISH ASSOCIATION. 
(Continued from page 256.) 
PuysIcaL AND CHEMICAL Pavers. 

Tue Oxford meeting, though hardly likely to 
render the Association more widely popular, will 
long be remembered as a gathering worthy of the 
grand seat of learning, and truly furthering the ad- 
vancement of science. The communications brought 
before the meeting are pre-eminent both as regards 
character and number. To deal with them more 
completely, a new section—I., Physiology—has been 
created, and Section A, Mathematical and Physical 
Science, which has occasionally been treated as two 
departments, this time had to be subdivided into 
three sections on three days to dispose of the 80 
papers offered, many of which were of a very high 
standard. Some of the 45 chemical papers were 
also of unusual interest. To counterbalance these 
segregating tendencies, joint meetings were ar- 
ranged with Section G, Mechanical Science, and 
with I. These joint meetings and subdivisions 
necessitated migrations from one lecture-hall of 
the University Museum, where A and B met, to 
another; there are several lecture theatres, the 
large lecture theatre being reserved for the lead- 
ing papers: Altogether 2321 members and asso- 
ciates attended the meeting ; the receipts amounted 
to 21751. and the grants to 1093/., or about 100/. 
more than the average. The list of foreigners 
fills three pages. Many of these visitors enjoyed 
the hospitality of the colleges, and left deeply 
impressed with the beauty and dignified repose of 
the old halls. We will only mention the names 
of the twelve distinguished scientists from abroad, 
upon whom, on the last day of the meeting, the 
degree of ‘‘Doctor in jure civili, honoris causa,” 
was conferred in solemn convocation. They were : 
Messrs. E. van Beneden, Liége (Biology) ; Ludwig 
Boltzmann, Munich (Theoretical Physics) ; Chau- 
veau, Paris (Physiology); Cornu, Paris (Optics) ; 
Engelmann, Utrecht (Physiology); Forster, Berlin 
(Astronomy); Friedel, Paris (Chemistry); Her- 
mann, Kénigsberg (Physiology); Langley, Wash- 
ington (Physics); Mittag-Leftler, Stockholm (Mathe- 
matics); Quincke, Heidelberg (Physics) ; Stras- 
burger, Bonn (Biology). We will now proceed to 
deal with the business of the session, but our résumé 
will of necessity be somewhat incomplete. 


Tue Present STaTE OF KNOWLEDGE IN 
THERMODYNAMICS. 


The second report on the present state of our 
knowledge in thermodynamics was presented, by 
Mr. G. W. Bryan, M.A., of Cambridge, to a select 
audience, comprising, besides the great English 
scientists, Dr. Boltzmann, of Munich, one of the 
most original and ardent workers in this field. The 
report embodies three papers by Mr. Bryan (who 
was also the author of the first report read at the 
Cardiff meeting, 1891): ‘‘On the Limitations to the 
Law of Distribution of Energy in the Kinetic 
Theory,” ‘‘On the Various Laws of Permanent 
Distribution of Rotational Energy in a System of 
Non-Colliding Rigid Bodies,” ‘‘On the Law of 
Molecular Distribution in the Atmosphere of a 
Rotating Planet.” The first section of the report 
consists chiefly of a criticism of Clerk Maxwell's 
investigations, in which he has been credited with 
proving that the mean kinetic energy of any dyna- 
mical system is divided equally between its dif- 
ferent degrees of freedom. Mr. Bryan submits 
the papers of Dr. Boltzmann, Lord Kelvin, Lord 
Rayleigh, Dr. Watson, Mr. Burbury, and others 
toa long and exhaustive examination, admirably 
arranged. In the second section, he considers the 
modifications to which these laws are subject 
when applied to an ideal gas consisting of a large 
number of molecules moving about indiscrimi- 
nately, and sometimes colliding with and rebound- 
ing from one another. The author proposes: 
(i.) That the distribution of a large number of mole- 
cules of the same or of different kinds in which the 





generalised co-ordinates and momentum compounds 
of each molecule are so arranged that the number 
of molecules in the neighbourhood of any given 
state is proportional to e~"*®, where h is the same 
for all the molecules, should be called the Boltz- 
mann-Maxwell distribution. (ii.) That the law 
which asserts the permanency of this distribution 
should be called the Boltzmann-Maxwell law ; and 
he arrives at the following conclusions : (i.) If there 
exist a very (infinitely) great number of similar 
independent conservative dynamical systems, and 
the equations of motion of each system have, in 
addition to the equation of energy (EK = constant), 
any number of integrals, = constant, k = constant, 
&c.,and if at any given instant the systems are so dis- 
tributed that the number of those whose generalised 
co-ordinates and corresponding momentum com- 
pounds lie in the neighbourhood of a given value 
is proportional to any function whatever of E, h, k 
.... then the distribution will be permanent, 
the systems being similarly distributed at every 
subsequent instant of time. (ii.) If the kinetic 
energy be expressed as a sum of squares, the 
mean values of these squares are all equal to one 
another, provided that the frequency-function is a 
function of the energy alone, or is a function of the 
energy and the co-ordinates of the system, but not 
of its generalised velocities or momenta. The 
author shows that the truth of this law has been 
established fairly satisfactorily by the investiga- 
tions of Boltzmann and others for a gas whose 
molecules are not too crowded together, and which 
are able to move about and to collide with other 
molecules more or less at random. But for a 
medium, such as a solid or liquid may be, consist- 
ing of molecules closely crowded together and 
never escaping from each other’s influence, the law 
has not rigorously been established by mathemati- 
cal reasoning. The conditions that such a law may 
hold are exactly the opposite of those required by 
biologists for natural selection. This reminiscence 
of Lord Salisbury’s address tempted Mr. Bryan to 
go a little further. If the meeting of two in- 
dividuals of a species, he continued, having similar 
tendencies, is a mere matter of pure chance, there 
is no cause which will produce new varieties of 
a species. On the other hand, wnless the collid- 
ing together of the two molecules of a gas having 
similar motions is a mere matter of chance, we can- 
not assert the truth of the Boltzmann-Maxwell law 
which underlies the kinetic theory of gases. The 
author considers at great length the question as to 
how far this law is wnique, and shows that it has 
not, as yet, been proved that this law is the only 
possible law of distribution for the molecules of a 
gas. It seems, therefore, quite possible that the 
kinetic theory of gases may be reconcilable with the 
results of physical investigations, which require a 
different distribution of the energy of vibration 
among the molecules of a gas to that postulated by 
Maxwell’s law of partition of kinetic energy. 

The radical nature of these dicta of Mr. Bryan’s, 
to whose ability Dr. Boltzmann paid the very 
highest compliment by saying that Mr. Bryan had 
presented a better report than he could have drawn 
up, will excuse our giving this skeleton abstract of a 
matter fartoo abstruse forordinary reporting. Of the 
two last papers, styled Appendix A and B, B refers 
to Mr. Bryan’s notable Sesiehen per, ‘‘The 
Moon’s Atmosphere and the Kinetic Theory of 
Gases.”’ Thiscontribution, it will be remembered, 
opposed Sir Robert Ball’s suggestion as to the pro- 
bable cause of there being no moon atmosphere, on 
the basis of the Boltzmann-Maxwell law. No 
account was then taken of axial rotation. Mr. 
Bryan, however, states now that the results hold 
good without modification at points along the polar 
axes of the planets and satellites. The effects of 
centrifugal force he promises to deal with in an- 
other paper. 

The discussion bristled with energy. A great 
deal of potential energy, stored up during Mr. 
Bryan’s criticisms of the publications of the various 
workers, became kinetic. Dr. Boltzmann was con- 
tent with handing the paper he had prepared to the 
President and the secretaries, who will see to its 
being printed in the report. Lord Kelvin alluded 
to the extreme difficulty of the subject, which had 
puzzled him for many years, and commented upon 
the completeness of Mr. Bryan’s report. Lord 
Rayleigh concurred. Mr. Burbury ascribed social 
tendencies to the crowded molecules. Mr. E. P. 
Culverwell broke a lance with Lord Kelvin concern- 
ing the latter's ‘‘decisive” test case, which neither he 
nor Mr. Bryan accept. Dr. Larmor referred to the 





so-called ‘‘ proofs ” of the second law, which do not 
take account of the ether. Professor Fitzgerald could 
not reconcile the law with physical phenomena, and 
received the reply from Dr. Bolztmann that he re- 
garded the law as a mathematical theorem. Mr. 
Bryan, in concluding, said that he had been obliged 
to omit, in reading, a good many points which his 


‘paper covered. It had originally been proposed 


that both the ‘‘ether” (Dr. Larmor) and the 
‘*molecule”’ (Mr. Bryan) should draw up reports ; 
but the ether had been too busy with electrical 
phenomena, so that all the work had devolved upon 
the poor molecule. He had avoided giving argu- 
ments of vague theoretical nature such as physicists 
revelled in (this was his answer to Professor Fitz- 
gerald), but the question of the uniqueness of the 
Boltzmann-Maxwell law was still sufficiently vague 
to allow of the law being reconciled with all the 
difficulties of physicists. 


TERRESTRIAL MAGNETISM. 


Two other papers on terrestrial magnetism were 
read by Professor Schuster, F.R.S. The first, 
‘*A New Analytical Representation of Terrestrial 
Magnetism,” was by Dr. Adolph Schmidt. Such 
a mathematical analysis was first attempted by 
Gauss. Schmidt has, on the instigation of Neu- 
mayer, extended this work, and he expands the ex- 
ternal and internal forces in separate terms. The 
work, Professor Schuster remarked, is evidently 
in the best hands. It would, several speakers 
thought, be very desirable to send an expedition 
to the South Sea, and systematic observations on a 
special track, chosen and reserved for this purpose, 
might enable us to determine to what extent the 
various inside and outside forces influence terres- 
trial magnetism. The second paper, ‘‘On the 
Secular Variation of Terrestrial Magnetism,” by 
Professor Schuster himself, tries to ascertain how 
far our magnetic axis and the length of the day 
would be affected if the interplanetary space were 
a conductor of electricity. If there were any ap- 
preciable conductivity, the magnetic system of 
the earth would, owing to its rotation, induce cur- 
rents which would lengthen the day and displace 
the magnetic axis. From Lamb’s equations for 
currents induced in spherical conductors, Pro- 
fessor Schuster derives that both a perfectly 
conducting and a perfectly non-conducting medium 
would not produce any effect. This agrees with 
Clerk Maxwell’s view. But a finite conductivity 
would have a mechanical reaction which would 
become a maximum for a resistance of 4.7 
x 10" c.g.s. units, and diminish, if acting con- 
tinuously, the earth’s rotational velocity by one 
second per day in 14,000 years. This conductivity 
would be very low indeed, and it is hardly probable 
that the conductivity of space would be just such 
as to produce the maximum effect. But a certain 
conductivity, and hence a certain retardation of our 
rotational velocity, is feasible. If the retardation 
were about one-tenth of what was just stated, we 
might overlook it. That there ought to be a re- 
tardation in consequence of tidal friction, and that 
there is one, we know from records of old eclipses. 
The magnetical effect would be a displacement of 
our magnetic axis towards the geographical pole, 
and round it from east to west. That is, if the 
earth behaved like a steel sphere, not subject to 
any shocks nor changes of temperature, a certain 
displacement would occur once for all, but there 
would be no rotation such as required to produce 
the secular variation. We may assume, however, 
that the cooling of the earth brings more and more 
virgin iron into play. But the whole facts of 
terrestrial magnetism are doubtful, as we have 
learned from Professor Riicker’s address. A 
connection between increased sun-spot activity 
and rapid secular variation, Professor Schuster 
considers as established. That a certain conduc- 
tivity of interplanetary space would be very con- 
venient, was granted by several members. The 
numberless meteorites, and the immense num- 
ber of gas molecules no doubt distributed 
throughout this space, would suffice to account 
for it in Professor Johnstone Stoney’s opinion. 
He regarded the zodiacal light as a vast cloud of 
meteorites, extending probably beyond the earth’s 
orbit. Professor J. J. Thompson thought the 
initial electromotive force required would be too 
high, if Ohm’s law be true for rarefied gases, which 
he doubts ; the solar radiations of electric force 
might produce electric oscillations in the earth. 
Professor Fitzgerald questioned this, as, according 
to Lord Kelvin, a very large amount of energy 
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would be needed. He was ready to compromise, 
however ; we might be the other end of a cathode 
ray from the sun. He fancied magnetic oscilla- 
tions of magnetite imbedded in a viscous magma, 
somewhat analogous to what we see when two 
liquids of different densities are mixed. The 
upper surface remains comparatively quiet, but the 
common surface is in violent agitation. Professor 
Riicker was also inclined to modify Lord Kelvin’s 
objections with regard to the energy problems ; a 
certain connection between sun-spots and magnetic 
storms was clearly established. Professor Schuster, 
in concluding the discussion, agreed with Professor 
Fitzgerald to consider the solar corona as an electric 
phenomenon, like the aurora. Space might con- 
duct better at periods of maximum sun-spot ac- 
tivity. One question should be examined most 
thoroughly : the action of great pressure and high 
temperature on the magnetic properties of iron. 


DISPLACEMENTS OF THE ROTATIONAL AXIS OF 
THE EaRTH. 


This paper, read on the last day by Professor 
Forater, of the Berlin Observatory, will, by the 
unanimous vote of the section, be printed in extenso 
in the Report, although the Committee of Recom- 
mendations had already concluded their work. 
That our axis is not steady has been known, though 
not understood, sinceancienttimes. Copernicus tried 
toanalyse the older records, Newton first understood 
the problem. Later on, internal influences, tidal 
friction, polar snow-caps, &c., were considered. They 
would affect the principal axis round which the 
rotational axis should move. If there was any dis- 
placement of the rotational axis in space, repeated 
determinations of the latitude should indicate it. 
Such observations had been made since 1850. The 
results were so uncertain and discordant that the 
period of ten months, first assumed, was questioned, 
and the whole internal disturbances again regarded 
as too insignificant to affect our axis. But Lord 
Kelvin demonstrated that there were many factors 
complicating the phenomena, and that certainly 
the problem demanded our earnest attention. The 
International Geodetic Union then took the matter 
up, sent an expedition to Honolulu, and arranged 
for systematic observations. Professor Férster now 
gave the results of 20 months’ continued observa- 
tions up to June, 1894, made at Kasan (Russia), 
Strasburg, and Bethlehem (Pennsylvania). From 
these 6000 observations, which have been reduced to 
20 monthly means, it results that our pole has been 
wandering in a spiral from west to east, with 
variable velocity, and that this velocity is now 
diminishing. The curve has about this shape. 
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In June last we were at the point marked 19, 
twenty months previous we were at point 0. The 
whole amplitude of the wanderings of our North 
Pole is only 50 ft.! Sea level observations will 
go hand in hand with these measurements, in 
which Professor Férster hoped England, which 
alone of the greater States has kept aloof, will 
join. This hope was heartily indorsed by all 
present, particularly by Sir John Evans, treasurer 
of the Royal Society, who, as Professor Riicker 
put it, promised to unlock the purse strings. 
Professors Norman Lockyer and Turner empha- 
sised the necessity of the co-operation of the 
Imperial Government. It is manifest that such 
measurements, requiring extraordinary exactness, 
can only be fruitful if carried on simultaneously 
and uninterruptedly all around the world, to 
eliminate all local and seasonable interferences. 


Recent RESEARCHES IN THE INFRA-RED 
SPECTRUM. 


Twelve years ago Professor S. P. Langley pre- 
sented to the British Association the first account 
of his researches in the infra-red spectrum. The 
second account, which he now offered in a masterly 
discourse, records immense progress. The bolo- 
meter has, as Lord Kelvin pointed out, surpassed 
our most sanguine expectations. About 100 years 
ago, Professor Langley stated, Herschel studied 
the thermometric spectrum, simply by placing 
thermometers in the space beyond the red. His 
son noticed that blotting paper soaked in alcohol 
dried in patches. Professor Langley began his 


investigations with a simple bolometer. It was slow 








work, something like studying our room without 
the help of the eye; 20 lines were determined in two 
years. Five years ago Professor Langley resumed 
his work, now armed, by the liberality of the United 
States, with an instrument which has gradually 
been perfected to such a degree that a few minutes’ 
observations suffice to establish what formerly 
took years. A rock-salt prism is placed on an 
azimuth circle reading to five seconds of are, 
rotated by clockwork at the rate of 1 deg. an hour. 
The spectrum passes over the bolometer, which 
forms one arm of a Wheatstone bridge. In front 
of the galvanometer mirror a photographic plate 
moves synchronously with the arc, so that, for 
instance, 1 centimetre corresponds to 1 minute 
of are. The bolometer is a platinum wire 0.0001 in. 
wide and half that thickness. Mr. Boys’ quartz 
thread is used for suspension. The bolometer 
measures instantaneously to one-millionth of a 
degree, and the curves traced by the apparatus are, 
by means of an ingenious contrivance, automatically 
converted into spectrum lines. If three curves are 
traced during a day, this apparatus combines the 
curves after the manner of group photographs, so 
that the accidental features disappear, and the 
essential elements come out clearly. Professor 
Langley only indicated that this is done with the 
help of a system of lenses of that type which make 
the face long and pull out projections. Professor 
S. P. Thompson, who had not heard his reply to 
previous questions, inquired whether pris an 
arrangement would not yield double lines. Pro- 
fessor Langley answered that the objection was 
quite correct, but a full explanation would require 
far too much time. Thousands of lines have now 
been determined, but their wave lengths are not 
measured yet. In a few months the work will be 
completed. The wonderful delicacy of the bolo- 
meter is proved by the fact that the sodium D-line 
is not only split, but that the nickel line between 
the two sodium lines is perfectly clear. If we con- 
sider that about two-thirds of the solar energy may 
be looked for in this invisible infra-red spectrum, 
and that Professor Langley’s spectrum is measured 
by feet, if we have the ordinary photographic 
spectrum on a scale of inches, we understand the 
fundamental importance of these researches. Pro- 
fessor Langley is doing, in Mr. Norman Lockyer’s 
words, for the invisible spectrum, what Kirchhoff 
did for the visible part. Meteorologists will be 
interested to hear that certain lines come out more 
strongly in the afternoon, and some are more 
characteristic than the rain bands. Gratings, Mr. 
Langley informed Dr. Johnstone Stoney, are not 
convenient for these investigations. The obser- 
vations are made at Washington and on Mount 
Whitney, 12,000 ft. above sea level. 

We may mention here a contribution by Mr. Park 
Harrison, ‘‘ Lunar Curves of Mean Temperature 
at Greenwich.” Mr. Harrison was not present, and 
his paper was not read. From diagrams exhibited 
it appears that the author judges the mean tem- 
perature of the moon to have been, during the year 
1893, 51.8 deg., with 55.4 deg. maximum and 49.4 
deg. minimum ; the mean of the 50 years previous 
was stated to be 49.6 deg. How these numbers 
were'arrived at, we do not know. The Committee 
on ‘‘ Solar Radiation” reported, through Professor 
McLeod, that the real work had not yet begun. 
They are trying a D’Arsonval galvanometer instead 
of the iron-copper thermopile, whose indications 
did not prove proportional to the differences of 
temperature. 


UNDERGROUND TEMPERATURE. 


This twentieth report, presented by Professor 
Everett, refers to Mr. Hallock’s nearly dry well at 
Wheeling, Western Virginia, which, in 1891, had 
been examined to a depth of 4462 ft., and then 
plugged with oak. In 1893 it was found that 
water had leaked in, probably at the lower end of 
the innermost casing, 1570 ft. below the surface. 
Inverted Negretti thermometers show that down 
to a depth of 3196 ft. the temperatures did not 
differ by more than 0.2 deg. from those observed 
in the dry well 1891. This is a very remarkable 
and satisfactory result. 


Ben Nevis OBSERVATORY AND RAINFALL. 
Mr. John Murray’s lengthy report states that 
observations have continued throughout 1893 at 
both stations without any flaw. The year was 
warm and dry in general, but the stations on the 
top had more rain, thunderstorms, and clouds than 
usual, owing to ascending currents charged with 








aqueous vapours. On cloudy days the pressure 
reached a maximum between 2 p.m. and 6 P.M. 
This fact has also been noticed at Trieste. Dr. 
Buchan’s maps on the rainfall during the last 
30 years all over the United Kingdom will be pub- 
lished by the Meteorological Council; this was 
announced by General Strachey. 


EartH TREMORS. 


The report of this committee was read by Mr. 
G. J. Symons, F.R.S., who said that he had had 
little to do with the work, but took the opportunity 
of remarking that the grants which the British 
Association made were no source of profit to the 
receivers—a hardly necessary remark. Professor 
Lebour suggested at Newcastle that the peculiar 
tremors in mines should be inquired into. It was 
found that the tremors were due, firstly, to the 
beating of the sea on the shore, two or three miles 
off, and, secondly, to the sinking of the whole sur- 
face in these undermined districts, which in one 
case amounted to 5 ft. a year. The work was then 
transferred to Birmingham, where Mr. Davison, 
the secretary of the committee, put up one of Mr. 
Horace Darwin’s wonderful bifilar pendulums in his 
cellar. Dr. Copeland has another pendulum at 
Edinburgh, and a third is at Biarritz. Mr. Davison’s 
instrument is not self-recording, so that his obser- 
vations on the earthquake wave which travelled 
through wr in the latter part of April involved 
a great deal of inconvenience. Photographic 
records and, also, a second instrument to deter- 
mine the ‘‘ personal” error of these apparatus, are 
needed. 


METEOROLOGICAL PHOTOGRAPHY. 


This report was also announced under Mr. 
Symons’ name, who, however, called upon the 
secretary, Mr. Clayden, upon whom the work has 
fallen. No more photographs of clouds and light- 
ning strokes are desired, unless of special interest. 
Mr. Clayden has started measurement of the height 
of clouds, as well-defined images of clouds with the 
sun in the middle of the field of view, some- 
times as a bright, sometimes as a dark spot, can 
now be secured without difficulty. If two photo- 
graphs are taken with cameras some distance apart, 
the sun will be displaced, and the height of the 
cloud can calculated ; azimuth and altitude of the 
sun may be observed at the same time, or reduced 
from Tables. A large focal length adds to the 
displacement. Mr. Clayden has had prepared a 
pair of cameras, 18-in. focal length, whole plate, 
with electrical attachments for freeing both shutters 
simultaneously ; the stands serve as cupboards. 
In his garden in Exeter two cameras, 35 ft. apart, 
gave 4 in. displacement for an altitude of 3780 ft. 
The London and South-Western Railway Company 
have granted a very suitable plot of land, a quarter 
of a mile long, along their track near Exeter, for 
experimental purposes, at a nominal rental of 1/. a 
year ; here observations will be made with greater 
distances. The Hildebrandsson-Abercrombie system 
of cloud nomenclature has been adopted at the 
Munich Congress. 


THE ELECTRICITY OF THE ATMOSPHERE. 


The full title of this paper, by Lord Kelvin, 
F.R.S., Messrs. Magnus Maclean and Alexander 
Galt, both F.R.S.E., is ‘‘ Preliminary Experi- 
ments to find if Subtraction of Water from Air 
Electrifies It.” The authors have, for the hundredth 
time, perhaps, taken up the old problem of the 
origin of electricity in our atmosphere, and have 
not made much advance yet. It is not known 
whether evaporation or condensation can produce 
electricity. We do not even know whether the 
raindrops are charged, although that point, one 
might fancy, could easily be settled. But friction 
effects and static charges by induction are very 
difficult to eliminate. In Lord Armstrong’s hydro- 
electric machine we have to deal with frictional 
electricity. The electrification by the sputtering 
of liquid sphericles has been investigated by Fara- 
day, and recently again by J. J. Thomson. Lord 
Kelvin, who inquired into these phenomena in 
1886, is now experimenting with a glass U-tube, 
18 in. long, 1-in. bore, connected with a pair of 
bellows by an indiarubber tube; a metal tube, 
the authors recognise, would be better. The 
one branch of the U is empty, and coated 
inside and outside with shellac; the other is 
packed with pumice stone soaked in sulphuric 
acid, and connected, by means of a platinum wire, 
with a quadrant electrometer. A metal cylinder, 
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also in connection, surrounds the whole tube 
to guard off any electric disturbance caused by 
the movements of the observers, which would 
vitiate all tests. Air was blown through the tube 
for an hour. The electrometer rose to about 9 
volts positive, that is, the tubes became positively 
electrified, the air negatively. A difference of half 
a volt or so would have proved nothing. The 
electrification seemed to commence when a gurgling 
sound indicated that the air bubbled through the 
liquid thathad collectedin the bendof the. Pumice 
and water gave hardly any effect ; calcium chloride 
proved as good as sulphuric acid. This points to 
electrification through drying. When the air was 
first artificially dried by passing it through another 
tube filled with sulphuric pumice, the charge 
was reversed. This may have been due to the 
circumstance that the dry air entering the second 
tube, was itself negatively charged, as it was in the 
other experiment. The air current will hence have 
to be diselectrified, a very difficult matter with a 
strong current of air. The mere condensation of 
moist air in a vacuum does apparently not produce 
electricity. Many observers have at any rate failed 
to find any ; such experiments should, however, as 
Professor Schuster remarked, be made in vessels of 
the dimensions of lecture-halls. Lord Kelvin 
wishes to continue the experiments with straight 
tubes of paraflin to insure perfect insulation, the 
importance of which was insisted upon by Pro- 
fessor Quincke, who had himself, in similar ex- 
periments, also noticed a motion of the acid in the 
pumice stone. Such a motion would produce elec- 
tricity. Professor O. Lodge smelt friction and 
dust in spite of all precautions. Professor J. J. 
Thomson was inclined to believe with Sir G. Stokes 
that the sudden condensation of rain round dust 
particles was the cause, and not the effect, of 
thunderstorms. Professor 8. P. Thompson thought 
that we have an evaporation effect in the electro- 
motive force of 50 volts of the arc. Lord Kelvin 
said that all they could do was to eliminate one 
source of error after the other, and vary the ex- 
perimental conditions as much as possible. This 
was their aim, as Professor Schuster had quite 
correctly pointed out. 


Tue Leypen Jar DiscHARGE THROUGH DIVIDED 
CHANNELS, 


In these experiments of Lord Kelvin and Mr. 
Alexander Galt, of which a preliminary account 
was given, the metallic part of the discharge channel 
of a Leyden jar, whose coatings were in connection 
with Lord Kelvin’s electrostatic voltmeters, was 
divided between two lines of conducting metals, 
each consisting in part of a test wire, the other 
parts of the two lines being wires of different 
material, shape, and neighbourhood. The two test 
wires were as nearly as possible equal. A _plati- 
num wire, 51 centimetres in length, 0.006 centi- 
metre in thickness, and 10 ohms resistance, was 
fixed in a glass tube, the one end soldered to a stiff 
brass mounting, the other connected with a multi- 

lying lever tracing its curve on a sooted cylinder. 

he test wire was hence practically a Cardew volt- 
meter. The wires to be examined were in series with 
these test wires. Of two wires of the same length, 
the thicker became hotter. Wires of non-magnetic 
materials, platinoid and copper, of the same length 
and resistance, otherwise different, were affected 
about equally. Of two copper wires of small resist- 
ance (only 0.085 compared to the 12ohms of the test 
wires), the one coiled on a glass tube of 7 centimetres 
diameter, the other bent only, the latter produced 
more than twice the effect. 171 iron wires sur- 
rounding the one test wire within its glass tube, 
increased the effect tenfold. The last tests made 
refer to an iron wire and a platinoid wire, both of 
the same length, 502.5 centimetres, and resistance, 
6.83 and 6.82 ohms respectively ; diameters, 0.034 
centimetre (iron) and 0.058 centimetre, suspended 
by silk threads, connected with four Leyden jars 
of total capacity 0.02742 microfarad, charged 
up to 9000 volts; the jars contained about 1450 
volts after discharging. The elongations were, 
means of three and four observations: 0.01829, 
0.01836 for the test wire in series with the plati- 
noid, and 0.01239, 0.01261 for the test wire in the 
iron branch. These results would sustain Pro- 
fessor Lodge in his memorable attack on orthodox 
lightning conductors, and are in accordance with 
experiments of Lord Rayleigh, described in the 
Philosophical Magazine, 1886, page 469, *©On the 
Self-Induction and Resistance of Compound Con- 
ductors.” (To be continued.) 





NOTES. 

THe New SHEFFIELD AND Lonpon Raltiway. 

TENDERS have been invited for the construction 
of the extension of the Manchester, Sheffield, and 
Lincolnshire Railway to London, as authorised by 
Parliament in the 1892 Session,* and of which Sir 
Douglas Fox is engineer-in-chief. The line, which 
is 112 miles in length, is divided into seven con- 
tracts, and the total cost of the line, according to 
Parliamentary estimates, is 6} millions sterling. 
The railway starts at Annesley by a junction with the 
Manchester and Sheffield line to the latter town, 
and passes through Nottingham, Leicester, Lough- 
borough, Lutterworth, Rugby, and Daventry, to 
Quainton-road, 21 miles north of London. The 
works are heavy in some parts, Nottingham being 
tunnelled through ; but for this 91 miles of the 
line there are no great difficulties, and the cost of 
construction is put at 3.6 millions, or about 37,000/. 
per mile. The quantity of steelwork required is 
put at 4000 tons. At Quainton-road the new line 
will join the Aylesbury and Buckingham extension 
of the Metropolitan Railway now in progress, and 
will finally terminate at a large passenger station, 
with hotel, at Edgware-road and Marylebone-road, 
the station covering an area of 58 acres. The part 
within the metropolis will be mostly in tunnel, 
there being four single-arched tunnels, and partly 
in cut and cover, and very costly, the 44 miles being 
calculated at 542,152. per mile. From this terminal 
station a branch line will be carried through to 
Baker-street, so that vid Blackfriars and other lines 
the railway is to have connection, not only with the 
Metropolitan, but with practically every system 
south as well as north of London. The quantity of 
land acquired in connection with the scheme is 
14754 acres, of which 73 acresarein London. This 
brings the total cost of the line to 64 millions ster- 
ling. The railway passes through a populous dis- 
trict, the total population, excluding London, being 
7$ millions. In some parts it opens up ground 
considerably removed from the other north and 
south lines, although it crosses the great trunk 
lines at one or two points of the route. In view 
of this the Great Northern have running powers 
over some part of the line, while the new railway 
has corresponding privileges in respect of the Great 
Northern line. As to Lord's cricket ground, the 
company purchase the Clergy Orphanage for the 
enlargement of the ground, while the contention 
of congested traffic in the vicinity of the new ter- 
minal station was met by a grant of money to the 
London County Council for street widening, and 
thus all opposition was overcome to this, the latest 
of Sir Edward Watkin’s great schemes. 


A DEPARTMENT OF COMMERCE FOR THE 
United States. 

The Government of the United States have at 
present under consideration the question of re- 
organising under one department all offices asso- 
ciated with commerce, and thus forming a distinct 
department which shall, in its general scope, be 
similar to the Board of Trade in this country ; but 
it is to be hoped that in so doing they will con- 
stitute a Board which will be more in sympathy with 
the interests involved than the British department. 
When the present Bureau of Navigation in the 
United States was formed 10 years ago, it was re- 
garded as the first step towards the reorganisation 
of all Government offices relating to commerce, 
transportation, navigation, and marine interests, 
and the present movement is towards a realisation 
of this idea. The bureau includes in its functions 
all matters connected with the registration of 
shipping, the enforcement of maritime laws, 
and the arrangement of international shipping 
questions. There are, in addition, 19 offices 
associated with commerce under the control of 
different departments of State, and these ab- 
sorb annually about six millions sterling. The 
most important — the one which spends the 
largest sum, about 4} millions—is that having 
charge of the improvement of rivers and harbours, 
the functions of the office being to so report to 
Congress as to enable the Legislature to pass judg- 
ment upon the merits of the various plans annually 
submitted for improvements. This work is under 
the supervision of the chief of engineers of the War 
Office; but that officer has never assumed any 
responsibility for the manner in which such appro- 
priations should be made, nor has he deemed it his 


* See ENGINEERING, vol. liii., pages 376, 404, 444, 566, 
and 687. 





duty to report upon the relative importance of the 
commercial claims of sections, States, or localities. 
The Coast and Geodetic Survey Office, having 
charge of surveys, and also storm and tide informa- 
tion, it is said, should also come within the new 
department ; so also with the hydrographic, light- 
house, and life-saving oflices, while the super- 
intendent of administration of the steamboat 
laws naturally belongs to the Bureau of Navi- 
gation, and not to the Treasury. The offices 
of the Marine Hospital, which, in addition to 
cases of sickness, deals with the tests of colour- 
blindness and physical fitness of seamen, also per- 
tains to navigation. The scheme also includes all 
railway commissions—that have charge of interstate 
traffic and rates, another having charge of railwaysin- 
debted tothe Government, andathird whose function 
is to report on possible routes for intercontinental 
railways. There is also a Fish Department, which 
has charge of propagation of fish, oysters, and 
shellfish, as well as the care of the Alaska fur seal 
grounds. This department, it is considered, should 
be associated with the Secretaryship of Commerce. 
Then there is the admirable Bureau of American 
Republics, which is doing good work in promoting 
commerce between the States and the other Re- 
publics of America by propagandist and other 
means. These, with one or two other bureaux, it 
is suggested to include in the proposed Commerce 
Department, and while it seems advisable that they 
should be closely associated, experience supports 
the belief that centralisation is not always com- 
pletely successful. 


THE SpeED oF MERcHANT STEAMERS. 

It is somewhat surprising to note that of 12,907 
vessels registered with Lloyd’s, only 304 have a 
speed of 15 knots and over. Over 19 knots there 
are only 45 vessels, and with few exceptions these 
have all been constructed within five years. Over 
20 knots there are 18 vessels, of which four belong 
to the Belgian Government, being paddle steamers 
for the service between Ostend and Dover. One of 
them, of 22-knot speed, was built by the Cockerill 
Company, in Belgium, and the other by Messrs. 
Denny, of Dumbarton, who also built the two 
others which have a speed of 21 knots. Two other 
Channel steamers, the Seine and Thames, belong to 
a French company, and are engaged in the New- 
haven and Dieppe trade. They are French built ; 
while another, the Seaford, engaged in the same 
trade, was built by Messrs. Denny, of Dumbarton, 
and is owned in Britain. The other two ‘‘ foreign” 
vessels are the Paris and New York. The British- 
owned vessels are the Campania and Lucania, 
put at 21}?-knot speed, the Majestic and Teu- 
tonic, the Isle of Man steamers Prince of Wales 
and Queen Victoria, the Thames steamers La 
Marguerite and Royal Sovereign, and the Dublin 
steamer Ireland. Only the six Atlantic and the 
Newhaven and Dieppe vessels are screw steamers, 
the others are paddle steamers. Indeed, of the 
45 vessels of 19 knots and over, 22 are paddle 
steamers, 16 are twin-screw, and only 7 single-screw 
vessels; only two of the latter have been built 
within five years, so that the twin-screw for high- 
speed vessels has completely superseded the single 
propeller arrangement, Again, of the 45 vessels of 
over 19 knots, only 9 have been built abroad, 
although 20 are owned by foreign countries. Of 
the foreign-built vessels, one occupies a foremost 
place for speed—the Marie Henriette, of 22-knot 
speed, The list given is interesting : 

British Foreign 
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It will therefore be seen that Britain has more than 
two high-speed vessels for each owned by a foreign 
nation. Seren of the 20 over 19 knots belong to 
Belgium, five to Germany, three to Holland, and 
three to France, the remaining two being the Paris 
and New York. The French and German vessels 
are all Atlantic liners, with the exception of the 
French Channel steamers Seine and Paris. The 
French have not another vessel until the speed 
of 174 knots, when they figure for 13 Atlantic 
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and Oriental vessels, while the Germans have 
three at that speed. Next to the Paris and New 
York, the United States have only the Kansas, of 
the Savannah Line, of 17-knot speed. 
ever, right to state that this return takes no 
cognisance of river or lake steamers in the States, 
of which there are a large number of high speed, 
although relatively few exceed 19 knots. In 
deep-sea steamers, therefore, we hold an exclu- 
sive position but for the Paris and New York, the 
French Atlantic liner La Touraine, of 19-knot, and 
the Hamburg-American Company’s three vessels, 
of 19}-knot speed. The North German Lloyd’s 
fastest boats are the Spree and Havel, of 19-knot 
speed. Belgium’s fastest screw steamer is of 19 
knots also. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 16, 1894. 

Tue country has suffered much from the long-drawn- 
out tariff contest, and the end in sight is about what 
might have been expected. The coming elections will 
scatter the remnant of the defeated tariff reform 
forces. Consumptive requirements have been held 
back until necessities have become, in some quarters, 
extremely urgent. Pig-iron production has been in- 
creased 30,000 tons per week within a month, in ex- 
pectation of the virtual defeat of the revenue reformers. 
Railway managements have been holding back require- 
ments covering in the aggregate several million 
dollars in work. Five good-sized bridge contracts 
were given out last week, besides two orders for 
freight cars. Structural material orders do not keep 
mills fully employed, but the prospects are improving. 
Civil and mechanical engineers report prospects favour- 
able for the beginning of work projected last winter. 
Many railroad lines are in need of equipment. Mer- 
chant steel of all kinds is perceptibly stronger. The 
production of coke is gradually increasing, last week’s 
output being 75,000 tons. Coalmining is also better, 
and by September 1 iron and coal production will have 
returned to normal conditions. 


PHILADELPHIA, August 24, 

The market conditions are fractionally stronger in 
iron and steel. Billets and Bessemer are very scarce, 
but the Connellsville coke strike terminates to-day by 
vote of the strikers, and a normal production may there- 
fore be expected in a week. This will lead to the con- 
tracting in advance for large lots of billets, probably 
on a basis of 18 dols. delivered here. Pig iron is sell- 
ing at 10.50 dols. for forge, and with better demand 
at mills. Shipments are hurried forward. No im- 
mediate improvement is expected. Sales agents con- 
tinue to report much new work in sight, including 
house and factory building. Steel rail production is 
slowly improving, but railroad companies will not 
place large orders for late delivery, for which makers 
are holding out stronginducements. The tinplate and 
cotton tie industries will suffer severely. Business 
conditions throughout the Southern States are quite 
good. Railroad traffic throughout the west and 
north-west is very low. There has been a further re- 
sumption in coalmining. 








NAVAL ENGINEERS. 
To THE Epiror oF ENGINEERING. 

Srr,—A correspondent calls attention, in your issue of 
last week, to the strange devices that are being adopted 
to recruit engineers for the Royal Navy. It was officially 
stated some six years ago that an unlimited supply of 
engineers cou!d be obtained for the Navy at present rates 
of pay, and this was given as one reason for refusing to 
grant the increase of pay asked for by naval engineers. 
When about 15 vacancies for engineers were advertised 
shortly after—and offered to outsiders—a surging crowd 
of applicants did not block the approaches to Whitehall ; 


on the contrary, it was not until several months had | 2 


elapsed, and the advertisements repeated again and again, 
that six candidates appeared, and subsequently two of 
them entered the Navy. Similarly for the next two years, 
five or six candidates, and two entered per year. It was 
said that the examination choked applicants off. The 
test was lowered, but no increase followed. The test was 
abolished, and a certificate of training at a technical 
college accepted instead. This made practically no differ- 
ence. In other departments of the Navy the number of 
candidates is about five times the number of vacancies, 
notwithstanding the competition being limited. With 
engineers the competition is open, and the number of 
candidates up to now has been about one to every five 
vacancies. Technical college men not coming forward. 
the device has been hit upon to enter mechanics, pure an 

simple, as engineers for temporary service. It is true 
they have to satisfy the Admiralty officials, and it is quite 
possible that some very good men might be entered, but 
that must be regarded as accidental only, for no standard 
of qualification is required. Even a Board of Trade cer- 
tificate, feeble as it is, would be something. Such certifi- 
cates are held by some of the engine-room artificers in 
the Navy, and, putting other considerations aside, it is 
clear that it will not add to good discipline on board ship 
to have engineers placed over the artificers, when the 
latter may be equal to them, or even superior, in tech- 
nical knowledge, 





It is, how- | 7 


| rather amusing in view of recent events ; 


At the present time, more than at any other, well- 
qualified engineers are necessary. Engineering duties 
and responsibilities have greatly increased, and engine- 
room complements have Sean correspondingly reduced. 
t is madness to still further handicap the department by 
entering inferior engineers. By holding out sufficient 
inducements, the pick of the outside profession could be 
obtained, and this is what naval engineers have been 
urging. It is the pick that is wanted—not the leavings. 
It is nothing short of a disgrace that the byeways of the 
country should be scoured to gather in recruits. 

Your correspondent of last week compares the rates of 
pay, &c., of various branches of naval officers. The 
engineer comes behind in everything. It may also be of 
interest to note the progressive increase in a chief engi- 
neer’s rate of pay. It is 1s. per day after every three 
years ofservice. This triennial increment of 18/. per year 
well illustrates the value which is attached to engineering 
duties in the Navy. 

Ycurs, &, 
NAVAL ENGINEER. 





To THE EpiTor or ENGINEERING. 

Str,—I was exceedingly pleased to read the letter of 
‘* Hopeful” in your issue of the 24th inst. Some time 
ago I had the intention of attempting to enter the Royal 
Navy as an engineer, but was warned at the time that 
the position was a very inferior one. Now, surely, this 
is a most deplorable state of affairs; our Navy is entirely 
dependent on its engineers, who should be the very best 
men that can be obtained. What is to become of it, if, 
with the enormous changes and improvements in various 
kinds of machinery, our naval engineers are only second- 
rate men, and are allowed to deteriorate simply because 
no gentlemen will apply for posts which are Gesuedne 
despised owing to the inferior social status? 

I know as a fact that one gentleman in high authority 
at the Admiralty was not aware that there were any 
social disabilities attached to the naval engineer’s posi- 
tion ; and I am sure it is only needful to bring this fact 
home to the Admiralty officials, to have the grievance 
removed. 

I am, yours truly, : 

August 28, 1894, CENSOR. 








MR. MAXIM’S FLYING MACHINE. 
To THE EDITOR OF ENGINEERING. 

S1r,—I have read your description of Mr. Maxim’s 
flying machine with much interest. I should like to 
know what will happen to this machine if the propelling 
mechanism breaks down while it is in the air. Will it 
fall edgeways, like a kite, or right way up like a para- 
chute? If it does the latter, at what speed will it fall? 

Mr. Maxim’s reply to these questions would, I believe, 
be of interest to many of your readers. 

Yours faithfully, 
C. F. Jenkin, Assoc, M.1.C.E. 

Lianarthney House, Clytha Park, Newport, Mon., 

August 24, 1894. 





To THE EpiToR oF ENGINEERING. 

Srr,—I think the following correspondence cannot fail 
to be amusing and interesting to your readers. 

As is well known to nearly everybody, I have been 
conducting a series of experiments at Bexley with a view 
of ascertaining if it was possible to make a machine so 
light and powerful as to lift itself from the ground. The 
able engineer whom you were good enough to send to 
Bexley to see this machine, referred to it as a museum of 
inventions. That eminent engineer, Mr. Yarrow, on 
examining the machine, said it had some of the cleverest 
engineering inventions about it that he had seen in many a 
day. Lord Kelvin, in the speech which he made before 
the British Association at Oxford, spoke with the greatest 
praise of the numerous details which had been invented 
for regulating the heat, the gas, and the feed water. He 
referred to the machine as containicrg a good many inven- 
tions. Lord Rayleigh, in referring to the subject at the 
same meeting, said that there were originally five pro- 
blems to be solved before flight would be cain and of 
these Mr. Maxim had solved three. Lord Rayleigh re- 
ferred to his trip on the flying machine as being one of the 
sensations of his life. Both Lord Kelvin and Lord 
—— had seen with their own eyes a screw thrust of 

000 Ib. 


Now, as this is the first aerial machine, not a balloon, 
which has ever lifted a man by actual mechanical energy, 
one would suppose that such a device was clearly patent- 
able. However, when I applied for a patent in the 
United States, I was informed by the Patent Office that 
it would be necessary to break up the application into a 
greatp number of patents. I remonstrated, stating that 
in order to make a machine which would actually fly, a 
certain new combination of machinery was necessary, 
that I combined these things in a peculiar manner £0 
that I was able to make a machine that would lift more 
than its own weight, and as it was this combination 
which made up the flying machine, I begged that they 
would grant me a patent on it as a flying machine, and 
not require that I should take out a series of small patents 
which would be evidently very weak considered by them- 
selves, and expensive. But they would not consent to 
this, as they said that the engines and boilers and various 
other appliances could be used for other purposes than 
for flying machines. 

I then cut the patent down, not claiming any par- 
ticular boiler or engine, leaving out a great deal of the 
detail], and asked for a patent for the arrangement of 
the aéroplanes, condensers, screws, and so forth—in other 
words, the propelling and lifting devices of the machine. 
'I received the following reply, which I think will be 











“* This application having been restricted so as to cover 
the air ship alone, applicant is advised that it will be 
necessary to furnish a working model. It is held that 
the invention is incapable of practical operation, since, 
without the assistance of a gas field or equivalent, the 
device will be incapable of ascension. In other words, 
= invention is not ‘useful’ within the meaning of the 

Ww. 
‘*Noevidence will beconsidered sufficient to demonstrate 
the operativeness of the device and warrant the with- 
drawal of the objection by the office, except a model 
capable of ascension and propulsion.” 

In France there are two distinct parties studying the 
question of aerial navigation. They are completely 
antagonistic to each other. The balloon party advocate 
@ machine rary than the air, while those who have 
ascertained that a balloon cannot be propelled through 
the air at a speed greater than 3 or 4 miles an hour, 
ridicule the balloon, saying that absolutely no progress 
has been made in the last 100 years, and that as the wind 
always blows at least 5 miles an hour, and a balloon 
cannot be made to travel over 4 milesan hour, it is quite 
as helpless in the air as asoap bubble. They claim that 
all natural flying machines (birds) are many times heavier 
than the air, and that in all nature we do not find any 
living creature lighter than the air. The plus leger party 
retaliate by saying that the plus lourd party have not as 
= succeeded in making a machine that will raise itself 
rom the earth, which was quite true until recently. 
Nevertheless, I cannot learn that any experiment has 
ever been tried in France except with very heavy appa- 
ratus, and I believe that the maximum force employed 
has not exceeded 15 horse-power. 

In France, however, the Patent Office grant patents to 
both parties, irrespective of their quibbles, but from the 
poe, op letter from the United States Patent Office it 
would appear that the Examiner is a strong adherent of 
the plus leger party, as he refuses to rf a patent 
unless a gas bag should be attached. think that a 
machine similar to the one I have at Baldwyn’s Park, 
with 360 horse-power and 2000 lb. screw thrust, would 
very soon cause the machine to part company with the 
balloon. 

The Examiner otieaty expected a reply to his letter, 
and anticipating what I would say, fortified himself 
against this contingency by strongly asserting that ‘‘no 
evidence will be considered sufficient,” &c. 

have sent the following reply to this letter, as I intend 
to appeal to the Examiner-in-Chief : 

**It would ap’ that = object to grant me a patent 
on a flying machine on the ground that it possesses no 
gas-bag for assisting it to rise, and consequently must be 
inoperative. 

** Any apparatus for navigating the air must of neces- 
sity be able to travel through the air at a velocity greater 
than that of a high wind, say 40 miles anhour. Now, asa 
matter of fact, if a machine travels through the air ata rate 
of 40 miles an hour, a very slight, cheap, and light aéroplane 
will lift a good deal more than a balloon of much greater 
weight, and does not require one-hundredth part of the 

wer to propel it. Moreover, no apparatus which is 
ighter than the air, can possibly be propelled through 
the air at a velocity greater than that of the wind. 

“You ask me to furnish a working model of the 
machine. Now, in order to make a flying machine that 
will actually fly, it is necessary that it should have at 
least three men on board ; one man must attend to the 
engines and machinery, another must steer the machine 
in a vertical direction, and another must steer it in a 
horizontal direction, as there are two complete sets of 
rudders, and each particular one requires the attention of 
one man. It is very evident that in order to carry three 
men the machine must be so large and powerful that the 
factor of the weight of the men is not very great in pro- 
portion to the whole weight of the machine and its load, 
and in order to accomplish this result (and I am the only 
man in the world that has accomplished it) I have had to 
build a machine that weighs over 7000 lb., and to employ 
over 300 actual horse-power. It is considerably over 
100 ft. from the tip of the forward rudder to the aft 
rudder, and is 104 fo. wide and 35 ft. high. I would not 
like to attempt to make a lighter or smaller machine for 
the purpose of, or with the expectation of its actually 
flying. 

fe It is very evident that a machine of this kind cannot 
be sent from London to Washington by Parcels Post, and 
if you had it in Washington you would not have at the 
Patent Office a room large —_ to hold it. 

** Moreover, in order to actually fly, it is necessary that 
the machine should run horizontally on a railroad or other 
level track for a distance of at least 400 ft. to acquire suffi- 
cient velocity to enable it to rise. 

**So I think you will be convinced that it is quite out 
of the question to send a working model to Washington. 

**T would add that the thrust of the propeller blades is 
over 2000 lb. when the engines are run at full speed, and 
that the liftiog power when running with the full thrust 
of the screws is 10,000 lb., or considerably more than the 
whole weight of the machine, the fuel, the water, and the 
crew, and that there are a large number of witnesses to 
this fact. Ample evidence could be produced in support 
of the above statements, but as you say that ‘no evidence 
will be considered sufficient,’ there is nothing for me to do 
but to appeal to some one who will receive evidence, 

= — you have no objection to your letter being 


published. 
(Signed) ‘‘ Hiram S. Maxim.” 


It would be very interesting to know on what mathema- 
tical basis the Examiner rests hisopinion. Three hundred 
and sixty-three horse-power, working on two very large 
and well-made screws in the atmosphere, ought to pro- 
duce a very strong thrust, no matter on what formula the 
calculation is made. As a matter of fact, the thrust is 
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over 2000 lb. Now, if a machine is driven against the 
air with a constant force of 2000 lb., and the principal 
obstacles opposed to its march are long and narrow aéro- 
planes, set at an angle of 1 in 8, it would appear that the 
machine ought to lift at least five times the screw thrust, 
which, in fact, it does, 

However, the Examiner has made up his mind he will 
accept no evidence, no matter how full or complete, and 
insists on a working model, the cost of which must be 
some thousands of pounds, 

I am very curious to see what sort of a reply I shall get 
from the Examiner-in-Chief. 

Yours truly, 
Hiram S. Maxim. 

Baldwyn’s Park, Bexley, Kent, August 16, 1894. 





‘THE CRITICAL SIDE OF MECHANICAL 
TRAINING.” 
To THE Epiror oF ENGINEERING. 

Srr,—I have read with much interest your able article 
under the above heading in this week’s ENGINEERING. I 
had also read Professor Kennedy’s address. It is very 
refreshing to hear any one speak out his mind, and only 
an able man could have uttered that portion of his 
address with which you commence your remarks. All 
the same, I very much doubt if Professor Kennedy could 
to any great extent improve on his system. The fault is 
not, in my humble opinion, in the teaching, but in the too 
prominent position assigned to that portion of their educa- 
tion by many of the atrociously self-opinionated products 
of our technical schools. Whether a class for ‘ humility ” 
is practicable or not I do not know; but something of the 
sort is sadly required. The hopefulness of youth is very 
charming, and so is juvenile bumptiousnes. It has always 

uzzled me to account for this unfortunate state of things. 

f course, if a professor in his own chair is not positive— 
with a dash of the manner of the quarter-deck—who can 
or should be? But this being so cocksure about every- 
thing is fatal to the success of a young beginner, and sets 
up the backs of every one in the shops or offices with whom 
he comes in contact. 

One thing is morally certain, that to be a successful engi- 
neer—in the higher sense—mere details must subordinate 
themselves to certain broad lines of policy or systems; 
but the ‘‘ engineering instinct” must 9 there, and while 
it is equally certain that technical education is essential, 
it must always be assigned its true position, i.¢., as a part 
only of an engineer’s training. I remember an old story, 
told, I believe, of a late vicar of Leeds. Going his rounds 
one day in the parish, he saw an intelligent little boy 
making, as he thought, mud pies, but a closer inspection 
revealed another aim, nothing less than achurch! The 
vicar remarked on the skill displayed, even the pulpit not 
having been forgotten ! ‘‘ but,” said he, ‘‘ where is the par- 
son ?” ** Ah,” says the boy, ‘* hadn’t enough to do that ; it 
takes a deal of muck to make a parson.” So it is with an 
engineer ; ib takes many different teachings to make one, 
and the best and most impressive teachers are one’s failures 
and mistakes—these are beyond the scope of professors. 
I have the pleasure of knowing a number of these gentle- 
men. With few—very few—exceptions, more modest and 
unassuming men do not exist (possibly excepting the 
Bar), but if they could impart some of this humility 
to their pupils they would confer a permanent benefit on 
them and vastly improve their chances in life. One of 
this type of young engineers came to me the other day, I 
asked him to what branch of engineering he had applied 


himself. ‘‘ Oh,” he said, “‘ railway work, marine work, hy- 
draulic engineering, and electricity ;” those he ‘homie 
knew, and 
nothing more 
There is also the physical side of mechanical training. 
There is a great deal more in this than is generally 
allowed for in their arguments by parents when decid- 


was just about taking up gas, 


] having 
to learn in 


the other branches ! 


ing on a profession. I do not by this mean mere bodily 
strength, although this is very important, and a good 
factor of safety in muscles and lungs is not to be des- 
pised. A vigorous mind and a strong will are also essen- 
tial. If a certain period in ordinary workshops as a 
workman was insisted upon, I venture to say that it 
would weed out hundreds of mere calculating machines, 
and improve the position of all the lower branches of our 
profession. Al cannot be masters, and this is, I think, 
too often lost sight of in discussing this subject. Pupils 
should be encouraged to undertake original research, 
however absurd; even out of the search for perpetual 
motion some valuable mechanical combination may be 
evolved, and many valuable lessons in humility be 
learned. 

There is no excuse now—with the short hours worked 
in shops—for not attending night schools, and in my 
opinion this _— is very difficult to improve upon. 
The society of workmen and foremen during the da 
keeps down any undue conceit, while the evening wor 
keeps youngsters out of too much mischief. To be thus 
fitted out for an engineer’s career insures success, and is 
well exemplified in the career of the President of the 
Mechanical Section at Oxford. 

Yours, &c., 
HypDRAvticvs. 
Westminster, August 28, 1894. 








“SERVE TUBE” EFFICIENCY. 
To THE Eprror or ENGINEERING. 

Sir,—Our attention has been drawn to Mr. M‘Gregor’s 
letter on page 276 of your last issue on the subject of 
** Serve” tubes. 

We could not reasonably expect you to favour us with 
the space necessary for a full explanation of all that we 
and others have done to demonstrate the advantage to be 





obtained from the use of the “Serve” tubes under suit- 
able and various conditions of draught. 

We, therefore, must confine ourselves to a hearty invi- 
tation to Mr. M‘Gregor and all other engineers to visit 
our works to see for themselves the difference in results 
in boilers which are identical, except that, for purposes 
of comparison, some are fitted with plain tubes, and 
others with ‘‘Serve” tubes, working with natural, 
Martin’s suction, Howden’s forced, and the ‘‘ Ellis and 
Eaves” combination draught. This every-day working 
plant, which can yet at any time be used for careful com- 
parative experiments, is unique, and it has enabled us to 
offer guarantees of results under practically all the condi- 
tions of draught at present in use. Some 70 ships fitted 
with the ‘‘Serve”’ tube, and using all these different kinds 
of draught, are giving satisfaction, and repeat orders are 
coming in freely, including the retubing of some well- 
known vessels of the largest size. 

Yours truly, 
F. Gross, 
John Brown and Co., Limited. 

Atlas Steel and Iron Works, Sheffield, Aug. 28, 1894. 








THE BOILER QUESTION IN THE NAVY. 
To THE EDITOR OF ENGINEERING. 

Srr,—I notice an error in my letter in your current issue. 
In the second paragraph of the second column, page 273, 
I say, speaking of the Anson: ‘ We have, for the first 
time, cylindrical boilers with four furnaces at an end; 
these boilers are four in number ;” this, of course, should 
be eight in number. The correct figure is inferred in the 
following sentence, and again in the next paragraph, but 
it is as well to point out the mistake. 

I am, yours obediently, 
ARGUS, 





MISCELLANEA. 

A COMPARISON between power transmission by cable and 
electricity is made by Mr. L. B. Stillwell, who states that 
a steel cable 14 in. in diameter, and travelling at 12 miles 
an hour, will transmit about 2000 horse-power, whilst a 
copper conductor 1 square inch in section will, with a P. D. 
of 10,000 volts, and a current density of 1000 amperes per 
square inch, transmit 13,000 horse-power. 

The Edison Electrical Illuminating Company are 
about to establish a storage battery plant in New York 
City. In the district to be served there is a demand for 
incandescent lighting, but no very large number of lights 
are required. Itwas thus thought that the demand could 
best be met by laying down a storage plant. Chloride 
cells are to be used. These cells, in spite of their name, 
contain no chlorine, either in electrodes or electrolyte. 


The traffic receipts for the week ending August 19 on 
33 of the principal lines of the United Kingdom amounted 
to 1,641,045/., which was earned on 18,522} miles. For 
the corresponding week in 1893 the receipts of the same 
lines amounted to 1,489,048/., with 18,388 miles open. 
There was thus an increase of 151,997/. in the receipts, 
and an increase of 134} in the mileage. The aggregate 
receipts for seven weeks to date amounted on the same 
33 lines to 11,592,777/., in comparison with 11,316,113/, 
for the corresponding period last year ; increase, 276,664, 


Tests of some new _posumatie guns were made on the 
23rd inst. at Sandy Hook. According to Dalziel’s report, 
in the first experiment a charge of 500 lb. of dynamite 
was fired a distance of 14 miles. There was a tre- 
mendous explosion, and a column of water was raised 
100 ft. high. In the next test a charge of 50 lb. of dyna- 
mite fell at a distance of 34 miles. Should the official 
tests be considered successful, a dynamite gun battery, 
consisting of two 15-in. guns and one 8-in. gun, will be 
mounted near the extreme point of Sandy Hook, so as 
to sweep the channel leading to the lower bay. 


_ Messrs. Coode, Son, and Matthews, the engineers- 
in-chief, have made their report for the year ending 
March 31 on the Peterhead Harbour of Refuge. From 
this it appears that during the 12 months the breakwater 
was extended 105 ft., the foundations of a further length 
of about 40 ft. prepared, and the work thereon was 
brought up partly to the level of 24 ft. above and partly 
to 4 ft. below low water. As during the previous year, 
the foundation work involved a great deal of rock excava- 
tion and levelling under water by divers. A length of 
156 lineal feet of the sea wall of the Barge Harbour was 
built and backed with rubble, and the whole of the blocks 
required, both for the sea and quay walls, have now been 
made. During the winter months about 5400 cubic yards 
of baring and decomposed rock were removed from the 
quarry by convict labour. An average of 229 convicts 
were employed on the works. 


Some particulars of the present state of the Congo 
Railway are given in the “‘ Mouvement Géographique.” 
Though work was commenced five years ago, only the 
first section of the line has been finished. The object of 
the line is to overcome the difficulties of transport pre- 
sented by the falls and rapids of the Congo, and the nature 
of the country has been such as to require numerous 
bridges, the longest of which is of 230 ft. span. The total 
length of the first section, from Matadi to Kenge, is only 
about 25 miles, but in this distance there are some 200 
culverts, and 26 bridges of from 16 ft. to 230 ft. span. 
The trains running over this section maintain an average 
speed of 10.5 miles an hour. The work has cost about 
20,0007. per mile, which is a large sum for colonial lines. 
The total length of the line, when complete, will be 


about 93 miles, of which about two-fifths has now been | g 


finished. 

_ Some discussion has recently taken place as to the rela- 
tive cost of British and foreign ironclads, and though cal- 
culations made by German experts differ to some extent 





from those made in England, it is agreed, first, that we 
build more cheaply, and, secondly, that the cost of con- 
struction at our Government dockyards has diminished. 
Mr. White asserts that while the Royal Sovereign class, 
of 14,000 tons, cost on an average 775,000/., the United 
States Iowa, of 11,000 tons, cost 900,000/., while France 
= from 900,000/. to a million for a first-class battleship, 

taly 1,000,000/., and Russia 1,100,000/. Taking typical 
ironclads, German authorities give the British expenditure 
as 60/. per ton, American 78/., and German and French 
at from 87/. to 90/. Then, comparing the present with 
the past, 20 years ago the Inflexible, which displaces 2300 
tons less than the Royal Sovereign, is slower by 4 knots 
an hour and less powerful altogether, cost 812,000/., or 
40,000. more than the newerironclad. In all these cases 
speed of construction is considered an important factor in 
producing the difference in cost. 


As is well known, Hadfield’s manganese steel is in 
general non-magnetic, but Mr. Hadfield has found that 
by annealing it at a high temperature for 12 days it be- 
comes magnetic. M. Le Chatelier has recently made a 
number of experiments on the magnetic and non-magnetic 
varieties of the alloy. He finds that to change the non- 
magnetic into the magnetic variety the temperature of 
annealing should be 500 deg. to 600 deg. Cent., the best 
results being got at about 550 deg. Cent., and with this 
lavter temperature a period of from one to two hours is 
sufficient to complete the transformation. By heating 
the magnetic metal above 800 deg. Cent., and cooling it 
fairly rapidly, the alloy is changed back again into the 
non-magnetic variety. At ordinary temperatures the 
electric resistance of the magnetic modification is much 
less than that of the other, but at about 740 deg. Cent. 
the resistance of the two is the same. This is also the 
temperature at which ordinary iron loses its magnetic 
properties, and M. Le Chatelier, therefore, concludes that 
the alloy consists of a mechanical mixture of ordinary iron 
with a definite compound of iron and manganese. 


The Inter-State Commerce Commission in Washington 
has just published a return showing the number of railway 
men employed in the United States. It appears that 
there are no fewer than 1890 companies, working 176,461 
miles of railway, and employing 873,602 persons of all 
grades. These railways carried in 1893, 593,560,612 pas- 
sengers and 745,119,482 tons of freight. These figures 
give an average of nearly 10 railway journeys per annum 
for every unit of the entire population. The appliances 
required to carry the passengers and move the freight in- 
cluded 34,788 locomotives, 31,384 passenger cars, and 
1,047,577 freight cars. The transportation service alone 
employed about 400,000 men, or more than are employed 
altogether by the railways of Great Britain. Every pas- 
senger engine drew in the year, on the average, 66,263 
passengers, and each freight engine 40,062 tons. During 
the year 2727 employés were killed and 31,729 injured, 
being an average of one killed to every 320 employed. 
This death-rate from accident is extremely high. The 
expenses of working the railways amounted to 827,921,299 
a. and the capital invested is 10,500,000,000 dols. Up- 
wards of half the railways are owned by about 40 com- 
panies. 





BROOKLYN ELEVATED RAILROAD. —The gross earnings of 
the Brooklyn Elevated Railroad Company for the year 
ending June 30, 1893, were 1,947,181 dols., as compared 
with 1,761,176 dols, in 1892-3. The net profits realised 
were 855,416 dols. and 680,742 dols. respectively. 


H.M.S. ‘“‘SHARPSHOOTER” AND BELLEVILLE BOILERS, 
—H.M.S. Sharpshooter is to be commissioned with a 
complement of 91 officers and men to take the place of 
the Speedwell, which has been attached to the Channel 
Squadron for four years. The ideais to continue the trials 
of the Sharpshooter with the Belleville water-tube boilers, 
which were suspended when the fleet was mobilised for 
the manceuvres. There are some 30-hour consumption 
trials to be made before the trials are completed. The 
Sharpshooter was not commissioned for the manceuvres, 
owing to the engines giving trouble when required to 
indicate a high power for a long period. However, con- 
siderable adjustments have been made, and it is now 
proposed to make some trials at sea of long duration, in 
order to rpg d all concerned as to the evaporative 
efficiency of the boilers under continuous steaming. 


Tuer Naviks oF THE Wor.LD.—From Lloyd’s Registry 
of Shipping, 2, White Lion-court, Cornhill, London, 
there has just been issued, at the price of 5s., a publica- 
tion in which are given some of the most interesting data 
comprised in their Register Book for 1894-95. First there 
is a complete list of the vessels comprising the several 
navies of the world, with the leading dimensions of each 
vessel. There are included the signalling letters for each 
vessel, which, so far as we can recollect, are not to be 
found in any of the other lists published. The letters 
are given opposite the names of the vessels, and 
they are arranged again in alphabetical order with the 
name of the ship opposite, so that it is possible to 
find the signal letters of a ship, or the ship for given 
signal letters. Following these is a classification of 
merchant steamers according to their speeds, to which we 
have made reference in a separate note, and also according 
to their owners. Only vessels of 12 knots and over are 
included ; but this, probably, comprises all the vessels in 
which the general reader is interested. The book further 
contains statistics of the merchant navies and the ship- 
building of several countries, and also full data as to the 
ry docks, floating docks, pontoons, patent slipways, &c., 
of every port in the world, as well as full particulars of 
wet docks, tidal harbours, quays, &c. ; so that the book is 
a most valuable work of reference, while its source of 
origin of itself guarantees accuracy. 
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AIR-COMPRESSING PLANT 


CONSTRUCTED BY MESSRS. GOODWIN 


FOR CARPET CLEANING. 
SON, ENGINEERS, 
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WE give above illustrations of an air -compress- 
ing plant recently erected at the works of the 
Patent Compressed Air Carpet - Cleaning Company, 
Limited, York-road, King’s Cross, N., by Messrs. 
Arnold Goodwin and Son, engineers, Southwark, 
S.E., the whole of the machinery being designed, con- 
structed, and erected by that firm. The engines are 
each capable of developing 200 indicated horse-power, 
their power being transmitted through suitable spur 
gearing to the compressors. The compressed air from 
these passes into a receiver, from which it is distributed 
to the carpet-cleaning machines in the factory. A 
distinctive feature of the plant is that the compressors 
work at half the speed of the engine, so as to keep 
down the temperature of the compressed air. This 
result might have been attained by using, as in some 
other installations, condensing apparatus; but it 
would have been necessary to double the volume so as 
to get the same working efficiency. Some interesting 
details are consequently involved, and these we shall 
describe in their order. 

The engine cylinders (Figs. 1 and 3) are each 22 in. in 
diameter by 42 in. stroke, designed to run at 60 revolu- 
tions per minute, or a piston speed of 420 ft. They are 
made of close-grained cast iron, and are cast in one 
with the valve chamber, the steam ports being 10 per 
cent. of the cylinder area. The cast-iron pistons are 
of hollow section, and are fitted with Messrs. 
Goodwin’s piston rings (St. John’s patent), The 
steel piston-rods, 3} in. in diameter, are conically 
fitted into the pistons, and cottered into the cross- 
heads, which are of cast iron, each having 325 square 
inches of bearing surface. The steel crosshead pins 
are 34in. in diameter by 44 in. long, carefully fitted 
and ground into taper seats. The connecting-rods are 
made of the best hammered iron, turned to 34 in. in dia- 
meter at each end, and 6 in. in diameter in the middle. 
Gun-metal marine ends are fitted to each end, the 
centres being 9 ft. apart. The steel crankpins are 


5 in. in diameter by 6 in. long, and are conically fitted 
into cast-iron balanced discs 4 ft. 9in. in diameter. 
The steel crankshaft is 94 in. in diameter, the bear- 
ings being 8 in. in diameter by 12 in. long. The 
flywheel, built in halves, is 12 ft. in diameter, and 
weighs 6 tons, 
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The steam distribution is effected by an arrange- 
ment not usual to steam engine practice, namely, 
through piston valves which receive their reciprocat- 
ing action from cams of suitable shape, keyed to the 
crankshaft, as illustrated on Fig. 2. The valve-rod is 
held up to the cam by an auxiliary steam cylinder 
54 in. in diameter, placed at the back of the valve 
chamber. It was originally intended to fit these 
engines with expansion slide-valve gearing, and cut off 
steam at one-fourth of the stroke ; but by the substitu- 
tion of piston valves, and the introduction of the 
piston rings already mentioned, a considerable 
reduction in friction was anticipated, and it was 
decided to reduce the point of cut-off to one-tenth of 
the stroke. The anticipation was fully realised, and 
the resulting expansion, together with the other 
features of distribution, are shown on the diagram 
(Fig. 4). 

The power of the engines is transmitted to the com- 


pressors through spur gearing, having teeth in the 
ratio of 2 to 1, thus reducing the piston speed of the 
compressors to half that of the engines—namely, 
210 ft. per minute. The teeth are 3} in. in pitch, 
10 in. wide, and shrouded on each side to the pitch 
circle, the tops of the shrouds being turned to run 
together. 

The compressor shaft is of steel, 114 in. in diameter, 
the bearings being 10 in. in diameter by 15 in. long. 
The crankpins and discs are duplicates of those of the 
steam engines. 

The compressors (Fig. 1) are each 26 in. in diameter 
by 42 in. stroke, and make 30 strokes per minute, or a 
piston speed of 210 ft., the object of this reduced speed 
being, as we have already indicated, to generate the 
air pressure at a lower temperature than is possible 
at higher speeds. The cylinder is surrounded by a 
jacket through which flows a constant stream of cold 
water (Fig. 1). The air inlet valves are 214 in. in 
diameter, and have sufficient movement to give an 
area equal to 10 per cent. of the cylinder area. This 
movement is performed by the piston-rods, which pass 
through the centres of the valves, and sharply open 
and close them at the turn of the stroke. ‘he 
delivery valves are 6 in. in diameter each, and rise 
vertically, being controlled by the air pressure. The 
diagram taken from the air compressors is shown in 
Fig. 5. The pistons are fitted with the same rings as 
the engine pistons. 

Each engine and its corresponding compressor is 
mounted upon a cast-iron bedplate of box section, and 
weighing 10 tons. The whole plant, when at work, is 
controlled in two ways, one by means of a Watt 
governor driven from the crankshaft, and operating a 
valve in the steam supply pipe ; the other by a piston 
governor actuated by the air pressure in the receiver ; 
this governor also transmits its action to a valve in the 
steam supply pipe. The engines are thus under per- 
fect control, whether under an air-pressure load or 
otherwise. 

With further reference to the accompanying pres- 
sure diagrams, the details of working are as follows : 


: Mean ae Indicated 
——— Effective eres? sarang Horse-Power 
aaa ies es mute. Developed. 
Steam Engine 21 48 81 
(Fig. 4 5 
Air compressor 25.5 24 69 
(Fig. 5) 


The figures apply to one engine and compressor. As 
the others are duplicate and give similar diagrams, the 
horse-power will be twice that tabulated. As will be 
seen, the engines are not fully loaded. 

Asalready stated, the air at 70 1b. pressure per square 
inch is carried from the receiver to the carpet-cleaning 
machines in the factory. This machine has its frame- 
work built up in timber, except what is termed the 
driving end, which is of cast iron. Upon this frame 
are fixed two cast-iron brackets carrying a crankshaft 
and the driving pulleys, a connecting-rod coupling the 
former to a 24-in. wrought-iron pipe, into which are 
screwed vertically a series of nozzles, the pipe receiving 
a reciprocative motion from the crank. The air is ad- 
mitted into the pipe through a stuffing-box, and escapes 
from the nozzles in a downward direction. The carpet 
to be cleaned is passed over a revolving cylinder or 
drum built up of wrought-iron rods arranged parallel 
to its axis, the top of the cylinder being 2 in. under 
the nozzles. The ever-moving stream of air thus 
allowed to play upon the carpet, blows the dust out 
of the fabric, the carpet being passed backwards and 
forwards under the nozzles, until when struck with a 
rod no sign of dust appears. The dust removed from 
the carpet is drawn away from the machine by a power- 
ful fan and passed into a dust chamber, where it is 
quickly allayed by the exhaust steam from the engines. 
By this treatment the carpet is entirely freed from 
dust without risk of injury to its texture, the wear and 
tear incidental to beating in the ordinary way being 
avoided. 





INDUSTRIAL NOTES. 

THE one great labour dispute which continues to 
overshadow all others is the miners’ strike in Scotland, 
but there are indications of a settlement being arrived 
at. On Saturday last, at a very large conference held 
in Glasgow, the delegates of the Miners’ Federation ad- 
vised the Scotch miners to accept the 6d. per day re- 
duction, and a ballot was decided upon to ascertain the 
determination of the men, whether to hold out for the 
old wage, or settle the dispute on the basis of 6d. per 
day reduction instead of the ls. per day threatened by 
the employers. The Lancashire and Cheshire miners 
resolved to advise the federation to stop supplies if the 
Scotch miners refuse to accept the terms offered. The 
average — amount has only been about ls. 6d. per 
miner per week during the strike, so that the support 
has been altogether inadequate and inconsiderable, and 
the Scotch miners feel that in the attitude of the 








English miners they have been hardly Ylealt with, since 
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the Scotch resistance was part of the policy of the 
National Federation. 

The position has developed some strong points of 
divergence in Scotland itself. One section, and that 
the best organised, has been in favour of a conciliatory 
attitude, preferring to accept one-half the original 
demand, rather than prolong the stubborn contest, 
suffer further privation, and possibly fail altogether in 
the end, So strong was the feeling in this direction in 
Fifeshire, that the effigy of the miners’ agent in the 
Glasgow district was burnt at a great demonstration 
of the men. On the other hand, as a set-off to this, 
however, another demonstration, held at another place, 
met the same agent at the station and carried him on 
their shoulders to the place of meeting. Such per- 
sonal hostility is not very conducive to unionism, 
and is utterly at variance with professed prin- 
ciples. But it shows that the situation is awkward, 
not to say precarious. In one instance a serious riot 
took place at Bailieston, near Glasgow, in conse- 
quence of some half a dozen men going down the 
pit. Some 2000 men in a state of high excitement 
er weag to the Burton Hill Colliery, and threw 

atches, logs of timber, and a small crane down the 
shaft, completely blocking it, and also broke the 
windows of the offices, &c. Attempts were also made 
to injure two miners who were on their way to enter 
the pit. The actual injury done to the pit does not 
appear to have been very serious, though the shaft 
was choked with portable articles of all sorts found in 
the pit yard. But the effects are disastrous, more to 
the cause of the men than to the property of the 
owners, The privation in the strike districts is deplor- 
able. Efforts have been made to feed the women and 
children, but the supplies have been altogether insuffi- 
cient to satisfy hunger. However, the end of the dis- 
pute draws nigh, whatever the termination may be. 
The probability is that the 6d. per day compromise 
will be accepted. 


The disputes in the federation districts as to the 
10 per cent. reduction have quieted down somewhat, as 
the matter is to be considered by the Conciliation 
sjoard, But the surfacemen and boys generally, 
especially in Lancashire, Cheshire, Derbyshire, and 
Leicestershire, are all more or less opposed to the 
reduction, on the ground, as they allege, that they 
never got the 40 per cent. above the scale basis of 
1888. They had fe maine but they did not reach the 
full rates given to the miners; they, therefore, think 
that they ought not to be called upon to suffer the 
10 per cent. reduction, as assented to by the federa- 
tion leaders, A very curious phase has developed in 
connection with this contention, as follows: At the 
Derbyshire Silkstone Colliery, near Chesterfield, 102 
men and boys were summoned for absenting them- 
selves from work owing to the dispute as to wages, 
the dispute being as to whether they should be 
paid at the rates of 10 per cent. reduction. The 
magistrates whe heard the case expressed the view 
that the decision of the Conciliation Board did not 
apply to overground workmen, nor to boys. They 
eventually allowed the summonses to be withdrawn, 
on payment of costs by the defendants. The conclu- 
sion of the case was curious, for if the reduction was 
not justified, on the basis of the decision of the Con- 
ciliation Board, the breach of contract could hardly 
be sustained, and therefore the plaintiffs, not the 
defendants, ought to have paid the costs, and the 
summonses ought to have been dismissed. The case 
will naturally influence the Conciliation Board when 
the representatives meet, for the Chesterfield magis- 
trates are of opinion that legally the surfacemen and 
the boys are not within the terms of the settlement. 
It is stated that the surfacemen and boys are not con- 
sidered by the federation when any arrangements are 
made ; if this be so, the sooner they are brought within 
the pale of the federation the better, as one section 
may strike at one time and one section at another, and 
thus keep up the unrest in the colliery districts. 
However, the Conciliation Board has done much, and 
it is oe 5 that it will be able to settle this, the 
smaller difficulty. 


In the Lancashire districts, the engineering branches 
are only moderately supplied with work, although here 
and there orders are reported to be coming forward 
more freely than they were. This, however, is by no 
means general, and does not represent any great revival 
of activity. The stationary engine builders are fairly 
well off for orders, and some of the special machine 
tool makers have a fair amount of work on hand, but 
in most other branches of the engineering trades things 
continue very quiet, new orders coming forward but 
very slowly, the establishments, as a rule, being only 
indifferently employed from hand to mouth. In the 
iron trade some improvement has taken place, there 
being an increased demand for pig iron, with a slight 
advance upon recent prices. The iron market gene- 
rally was firm for some days at the advanced rates for 
raw material, but buying was rather checked at 
makers’ prices. There is, of course, a scarcity of Scotch 
iron, and Middlesbrough was also scarce. In the 





finished iron trade there is no appreciable improve- 
ment. The steel trade continues quiet, with no appre- 
ciable improvement, except that hematites have been 
firm on the slightly advanced quotations. 


A rather novel combination has developed in the 
Bradford district. It is nothing less than a combina- 
tion of the employers in the dyeing trade, and the 
workmen — in the trade, to regulate both wages 
and prices. They have agreed not to take part in the 
competitive scramble. The men are to help the em- 
ployers in any and every case where an employer cuts, 
or seeks to cut, prices below the minimum, while the 
employers bind themselves only to employ the union 
men, on the basis of a fixed wage agreed upon by both 
parties. The new departure will be watched with 
some interest by employers and workmen, and by the 
public. Ona small scale it has been tried before, but 
it ultimately failed. 


In the Wolverhampton district a more hopeful feel- 
ing prevails. New business comes forward very slowly, 
and the orders given out are for limited supplies, 
but increased inquiries are made, particularly in the 
finished branches of the iron trade. Foreign inquiries 
are generally steadier, and home purchasers are begin- 
ning to realise that there is a necessity for making 
bargains before the manufacturers ask for better terms. 
Bars, sheets, angles, channels, and strips are in steady 
sale, but hoops have beeninirregular request. Orders for 
steel are of anindifferent character. Pig iron is steady 
at firmer rates. On the whole, the outlook is, if any- 
thing, somewhat better. The threatened disruption 
in the North Staffordshire coal trade has subsided, by 
the withdrawal of the Midland Coal, Coke, and Iron 
Company from the position taken up, and agreeing 
upon the conciliation scheme. The company employ 
about from 2000 to 3000 hands ; those who went out 
on strike returned to work pending the settlement of 
some points by arbitration. In all other respects there 
is general quiet as regards labour disputes. 


In the Birmingham district there has been an im- 
proved demand for plates for girders, for boiler tubes, 
and for tubes for bedstead-making purposes, but there 
was a languid demand for galvanised sheets. Pig 
iron had advanced ls. per ton, but there was a brisk 
demand. On the whole, things look a little more 
favourable, and there is a more confident tone generally. 


The strike on the north-east coast drags along, the 
efiorts made last week to settle it having failed. 
Early last week both sides agreed to submit the dis- 
pute to arbitration, with the result that the represen- 
tatives of the moulders and patternmakers met the 
employers in conference. The men declare that the 
attitude of the employers prevented a settlement, by 
the terms which they proposed to submit to the 
umpire or referee. The terms submitted by the em- 
ployers were: ‘‘ Does the state of trade at this time 
justify an advance or reduction of wages, and if so, 
how much? The award of the arbitrators to take 
effect as from the date of the men’s return to work.” 
The whole situation has changed since the strike 
took place, trade being far worse now than it was 
then. The London Trades Council at their last meet- 
ing considered the case, and gave the delegates who 
waited upon them credentials to apply to the trades 
for support. This does not necessarily pledge the 
council to a justification of the strike, but only that 
the men are entitled to wait upon the trades with 
credentials from the council. 


The strike of persons engaged in the chainmaking 
trade at Cradley Heath and adjacent districts con- 
tinues, some 3000 being out last week, a large number 
of others being determined to come out this week if no 
advance be given. The president of the Chainmakers’ 
Society states that wages have been so reduced that it 
was impossible to earn a living wage. The men have 
but a very weak union ; they came out on strike with 
no funds, or next to nothing in the exchequer ; they 
have to depend upon subscriptions, donations, and 

rants from the trades and the public, all of whom 
oon been applied to so often of late that very little 
can be expected in that way. 


As the Trades Union Congress to be held at Norwich 
draws nearer to the time of meeting, greater activity 
prevails in all trade union circles, and a good deal of 
preliminary canvassing is going on with regard to the 
contest for the secretaryship of the Parliamentary 
Committee, and for seats upon that committee by the 
delegates. Only one of each trade can sit upon the 
committee, which is limited to 10, and consequently 
only one miner can be elected. It is a little doubtful 
whether the miners’ delegates as a whole will vote 
against Mr. Fenwick, as secretary, apart from Durham 
and Northumberland, the delegates from which 
counties will go unanimously for him. Some of those 
who differ from him on the eight-hours question appre- 
ciate the character of the man, who is a fearless and 
outspoken opponent, and withal an honest one. But 





some of the unions are sending a large batch of dele- 
gates, in one instance 15, it is said, all of whom go 
pledged to vote against Mr. Fenwick. The Welsh 
miners’ delegates will vote for him to a man, so it is 
stated. Much will depend upon the attitude of the 
delegates of the textile trades, whose opinions on the 
eight hours have undergone a change during the last 
two years. The increased rates of payment by the 
new standing orders have caused some heart-searchings 
in various quarters, and it is probable that the numbers 
said to be represented at congress will be consider- 
ably reduced in consequence. Hitherto the aim in 
some cases seems to have been to exaggerate the total 
number of members ; now the tendency will be to 
minimise them, Apart from the elections, the chief 
points in debate would appear likely to be the eight 
hours, employers’ liability, the — Acts extension, 
appointment of inspectors, and labour representa- 
tion in Parliament, on municipal bodies, county 
councils, parish councils, school boards, and other 
local bodies, 

Among the small but useful measures of the last 
session of Parliament just closed, there were two 
which escaped the general massacre, both having re- 
ceived the Royal assent on Saturday last. And, 
singularly enough, both of them were the House of 
Lords’ Bills. The first was the Coal Mines (Check 
Weigher) Bill, No. 340. Section 1 imposes a penalty 
for interference in any way with the office of check 
weigher by the owner, the agent, or manager of any 
mine, or their deputies. Section 2 provides that 
the persons entitled to appoint a check weigher may, 
if they think fit, appoint him for a term specified in 
the appointment, and in that case the check weigher 
shall not be removable before the expiration of that 
term, except by order of a court of summary jurisdic- 
tlon. Smallas this Actis, its provisions are far-reaching. 
They place the check weigher in a position of absolute 
independence of the colliery owner, so that he may 
perform his duties without fear of molestation. At the 
same time the miners are absolutely protected as re- 
gards his appointment, the object of which is to secure 
for them full payment for all the coal sent to the sur- 
face. In this respect no class of workers are better 
protected in the United Kingdom. 

The Quarries Bill, No. 341, is also a House of Lords’ 
Bill. The fencing of quarries near the highways is 
regulated by the Quarry (Fencing) Act, 1887, which 
is enforced by the local sanitary authorities in Eng- 
land and Wales. All open quarries are now either 
factories or workshops within the meaning of the Fac- 
tory and Workshops Acts, as administered by inspec- 
tors of factories, and as such are under regulations 
with regard to hours of employment and other matters. 
But they were not under regulation so far as concerns 
operations in the getting of mineral, which in the 
deeper quarries are of a more or less dangerous charac- 
ter. It was thought that this regulation would be 
best obtained by applying to dangerous quarries cer- 
tain provisions of the Metalliferous Mines Regulation 
Acts, administered by the inspectors of metalliferous 
mines. It was also thought that such quarries should 
for all purposes be placed exclusively under one in- 
specting authority. Accordingly the Bill proposed to 
take quarries more than 20 ft. deep as constituting the 
class of quarries where operations may be deemed 
dangerous, and deal with them separately as follows : 
namely, to apply to them certain provisions of the 
Metalliferous Mines Regulation Acts, and to provide 
that in these quarries the said inspectors shall enforce 
(a) the applied provisions of those Acts; (b) to the 
exclusion of inspectors of factories—the Factory and 
Workshop Acts ; and (c) to the exclusion of the sani- 
tary authority—the Quarry Fencing Act. In Wales 
and Monmouthshire persons having a knowledge of 
the Welsh language are to be preferred as inspectors. 
Certain modifications are made in the Factory and 
Workshops Acts, so as to carry out this Act as regards 
quarries as defined by this Act. 


For some reason, as 
the Royal Gunpowder 


= unexplained, the millmen at 
actory, at Waltham, have re- 
sumed the 12-hour system by shifts, instead of the 
eight-hour system, in three gangs of eight each in the 
24 hours, which was instituted in December last, after 


the fatal explosion. The committee appointed to in- 
quire into the cause of the explosion pointed out that 
12 hours were too long in so dangerous an occupa- 
tion. Why, therefore, the shorter hours have been 
abandoned seems a mystery. It is said that the 
employés are dissatisfied with the change back to the 
12 hours, and have appointed a deputation to wait 
upon the ee yee ge to inquire into the reason. 

Another big strike is reported from America, this 
time in the cotton mills at New Bedford, Pennsylvania, 
where some 11,000 persons came out last week, stop- 
ping 22 mills. The strike is against a reduction in 
wages, It is expected that the strike will extend to 
other cotton spinning and weaving districts, in support 
of those on strike at New Bedford. 

The condition of the workers in the town of Pull- 
man, who went on strike recently, is said to be de- 
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plorable. Over 1000 families, estimated to represent 
6000 persons of both sexes and all ages, are said to be 
in a state of starvation. The Governor of Illinois has 
issued a proclamation asking for assistance, after 
applying to Mr, Pullman to assist. The latter stated 
that the old hands were invited to return to work, 
but refused. Their places are now filled by other 
workers, who are stated to be sufficient for the work 
the company has in hand. 





BOILER EXPLOSION AT STOURPORT. 

A FORMAL investigation by the Board of Trade, under 
the Boiler Explosions Act, 1882, has been held at Stour- 
port respecting the circumstances and cause of an explo- 
sion which occurred on Thursday, May 3, at the carriage 
works of Mr. H.G. Hall. The Commissioners were Mr. 
Howard Smith, barrister-at-law, presiding, and Mr, 
Fullerton Bell, consulting engineer. Mr. Gough con- 
ducted the case for the Board of Trade, and Mr. H. G. 
Ivens, solicitor, Kidderminster, appeared for Mr. Hall. 

From Mr. Gough’s opening statement it appeared that 
the boiler was of the vertical internally fired type, made 
by Messrs. Robey and Co., of Lincoln, and was exhibited 
at the Bath and West of England Agricultural Show 
held at Worcester in 1880. Here Messrs. Mytton, 
maltsters, Stourport, purchased it for 60/., and subse- 
quently used it for driving an engine for grinding corn, 
cutting chaff, &c. They worked it at a pressure of 60 lb. 
for ten years, and during this time it was cleaned and 
examined, at intervals of about 34 years, by one of Messrs. 
Robey’s employés. In 1890 slight leakage was discovered 
at the top and bottom of the firebox, and in that year 
Messrs. Mytton laid down a larger boiler, and sold the 
one in question to Mr. Hall for 20/7. A Mr. Charles, of 
Stourport, was called in to look at the boiler after pur- 
chase by Mr. Hall, and he employed one of Messrs. 
Robey’s men, of the name of Wright, to make some repairs. 
Wright recommended that a new firebox should be put in, 
but considered that the old one could be patched sufii- 
ciently to serve the purpose of Mr, Hall, as only a pres- 
sure of 28 lb. or 30 lb. was required. Patches were 
accordingly applied by Wright, and the boiler was then 
used occasionally by Mr. Hall, and was worked up to 
30 lb. It was under the sole charge and control of 
an attendant named Vaughan, who ‘‘had had some 
little experience with boilers some 30 years ago.” 
It was stated that on one occasion Vaughan opened 
the manhole, and found the boiler perfectly clean, but it 
was never thoroughly examined by any competent person 
while in the possession of Mr. Hall. Devker the present 
year it was found to leak slightly at the patches in the 
firebox, and the attendant said he reported the fact to the 
owner, but this was disputed by Mr. Hall. The boiler 
was last used, after lying idle for two months, on May 3, 
on which date it burst, the force of the explosion 
lifting it bodily from its position, blowing away the 
roof of the boiler-house, and severely injuring the 
attendant. 

Several witnesses were called by Mr. Gough. Mr. 
Hall stated he saw the boiler at five o’clock on the after- 
noon of the day of the explosion, when Vaughan was 
getting up steam. There was no water on the boiler- 
house floor to indicate leakage, the steam pressure was not 
quite 30 lb., and the water was about half-glass in the 
gauge, thus showing that the quantity was sufficient. 
The boiler was fitted with two safety valves, which blew 
off at 60 Ib. 

The attendant, Vaughan, in his evidence, deposed to 
having filled the boiler before commencing to get up 
steam, and to having fed it during the afternoon. He 
twice blew through the water gauge, which afterwards 
showed half-glass, When he started work the ashes under 
the firebox were damp, thus proving that some leakage 
was taking place, but he did not think it was sufficient to 
render the use of the boiler dangerous. He corroborated 
the evidence of Mr. Hall to the effect that there was no 
water on the floor of the boiler-house prior to the explo- 
sion, so that there had been no extensive leakage. 

Mr. G. E. Brown, engineer surveyor to the Board of 
Trade, said he had made an examination of the boiler and 
of the boiler-house after the occurrence. There was 
nothing in the condition of the boiler to account for the 
explosion, which, he considered, was not due to any 
structural fault in the boiler itself. He attributed the 
rupture of the firebox, and the consequent explosion, to 
overheating through shortness of water, which, he 
thought, was caused by extensive leakage. 

After the examination of witnesses, Mr. Gough sub- 
mitted a list of questions for the consideration of the 
Commissioners, and Mr, Ivens, on behalf of his client, 
Mr. Hall, addressed the Court on the subject of costs. 
Mr. Hall also spoke, and urged that the costs and 
expenses of that investigation should not be levied on 
himself, as he was quite ignorant as to the working of 
boilers, and portance the management to Vaughan, who, 
he —— was a competent man, and to whose entire 
control he had left it. The fact that any leakage existed, 
Mr. Hall said, was never reported to him. He had been 
put to considerable expense by the disaster, his buildings 
and stock having been damaged, and he had paid for 
medical attendance and nursing for the injured man, 
while he had also paid him 12s. a week since the explo- 
sion. Before working it he had had the boiler repaired 
by a competent man, and was informed that it was ina 
perfectly sound condition. Mr. Hall, in conclusion, 


expressed the hope that this case would be a warning to 
other people in the neighbourhood against putting in- 
competent persons in charge of boilers, and also against 
their neglecting to have such boilers properly examined. 
After the Commissioners had visited the scene of the 
explosion and examined the boiler, Mr. Howard Smith 


gave judgment. He said the Commissioners found that 
the boiler had exploded through overheating consequent 
upon shortness of water. They were of opinion that the 
shortness of water was not due to leakage, but to the 
neglect of Vaughan, the attendant, in not properly filling 
the boiler. They did not consider Vaughan’s evidence 
reliable, though they did not impute to him any desire to 
deceive the Court. They did not think that he blew the 
water-gauge glass through as he stated he did, and were of 
opinion that in consequence of this omission the glass be- 
came stopped up, thus indicating a much larger quantity of 
water in the boiler than actually existed. The Court, 
therefore, did not think Mr. Hall was to blame, and made 
no order upon him for payment of costs. Had the ex- 
plosion occurred through some default in the condition 
of the boiler, the Commissioners would then have con- 
sidered that he was to blame for not having the boiler 
examined by a competent person. The custom of entrust- 
ing the control of boilers to incapable persons and not 
having them examined periodically by some reliable 
authority, was most reprehensible. Experts said that 
boilers should be thoroughly examined at least once a 
year, and the Commissioners expressed the hope that this 
explosion would be a warning to other owners of steam 
boilers in the future. 





ELECTRIC POWER IN BELGIAN WORKS. 


Notes on Electric Power, with Special Reference to Works 
Driven by Electricity in Belyium.* 
By D. Se.py-Biaee. 


Last May the author of these few notes had the honour 
of submitting to the Iron and Steel Institute a paper on 
‘* Electricity as .a Motive Power in the Iron and Stee 
Industries,” in which he treated the subject somewhat 
closely and at considerable length. Three months having 
barely elapsed, it would be difficult for him to find sufficient 
new matter from which to write an entirely new paper on 
the same subject without running the risk of frequently re- 
peating himself ; he will, therefore, abandon any idea of 
writing a fresh paper, and will ask the members of this 
Institute to consider the following notes in the light of a 
short supplementary communication relating to what has 
already been been done in this country in the way of 
practical applications of electric power. 

The attention of electrical engineers in England has of 
late been so much taken up with the design, laying down, 
and starting to work of central electric lighting stations 
in our different towns, and electric lighting work in 
general, that the quesiion of applying electricity for 
power purposes has certainly not received at their hands 
the same amount of investigation that it has from our 
Belgian and Continental friends. 

Such countries as Switzerland and Northern Italy are 
exceptionally situated as regards natural sources of power, 
such as water, and it was only to be expected that they 
should take a lead in transmitting electricity to be 
utilised for power purposes in the driving of factories, &c.; 
and, indeed, a considerable amount of work has already 
been carried out by the Oerlikon Company, Messrs. Ganz, 
of Buda Pesth; Messrs Siemens and Halske, of Berlin: 
and many other well-known firms, in this direction. 

The economy to be derived from driving factories or 
works electrically, utilising water as our source of power, 
requires but little comment from the author, as the ad- 
vantages cannot but be self-evident to any engineer ; but 
electricity has done much to enhance the commercial 
value of water power. Hitherto, valuable power in the 
shape of waterfalls, situated in distant hills and inacces- 
sible places, has been allowed to run to waste for years, 
and would be doing so still were it not for the advent of 
electricity, which has provided such simple and econo- 
mical means for the conversion of this power, its trans- 
mission over enormous distances with trifling loss, and its 
application to almost any industrial undertaking at the 
far end of the line. The great Niagara scheme will 
doubtless furnish the best illustration of such a utilisation 
of force. The author has often thought that in countries 
where no very large water powers exist, such as the 
powers available in our counties of Lancashire and York- 
shire, turbine dynamos might be laid down at the different 
falls, and the power distributed to one collective centre, 
where the greatest demand for current would arise; in 
this way, many falls, which, though formerly employed 
in the driving of factories, have been abandoned owing to 
their distance from main lines, and high railway dues, 
would again be brought into use. There are, however, 
many, if not the majority of countries, in which water 
powers are few and far between, and the next best means 
for the economical driving of works has to be considered. 
The author has already pointed out, and laid great stress 
upon, the utilisation of waste furnace gases for producing 
steam in the boilers connected with the electric generat- 
ing plant. In those cases where such a course is feasible, 
the cost of production per unit of electrical energy must 
necessarily be very low, and in order to arrive at a figure, 
it would be necessary to put a fixed value upon the 
quantity of waste gases used for firing the boilers, pro- 
viding steam for running electric generators at a fixed 
load, and for a given time. The cost of wages, oil, waste, 
upkeep, and incidentals could be arrived at in the 
ordinary manner. f in 

The question of cost of production of electricity to be 
employed in driving engineering works, steel works, ship- 

ards, and factories of any description must necessarily 
S of the first importance when considering an application 
of electric power; and in order to convey an accurate 
idea of the probable cost, the author will refer to some 
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of the Board of Trade returns of electric lighting stations 
in England for 1893, showing what has been the cost of 
production to different companies : 




















Se |Cost of Production and Distribution 
He per Unit delivered to Consumers. 
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Tension. 
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From the above Table it will be seen that the cost of 
production, including coal, oil, waste, water, salaries of 
engineers and wages, repairs and maintenance, amount, 
in the case of the Liverpool Company, to 2.11d., and in 
the Newcastle companies to very much the same figure. 
The Westminster Company has a cost of production of 
2.27d. ese figures are about the lowest that have yet 
been attained in England, where coal has been used in 
the production of electricity. 

From the figures given above, the ratio of the expendi- 
ture for coal compared with the total cost of production 
can be deduced, and will be found very interesting. The 


1 | Newcastle Supply Company has the very low figure of 


.63d. out of 2.11d. set down for coal, but coals are some- 
times cheap at Newcastle, and this is perhaps an excep- 
tional case. It is hardly correct to compare an electric 
power station with an electric lighting station, but it may 
be taken that in power work where it is possible to use 
larger generators than is usually advisable in electric 
lighting stations, the cost of production should be rather 
less than more, and when waste gases are available the 
cost of production should certainly not exceed 1d. per 
unit of 1000 watt-hours. 

In laying out new works which are intended to be 
driven electrically, or even in remodelling old ones, it is 
necessary to have a correct knowledge of what working 
efficiencies one may reasonably expect from various sized 
dynamos and motors, in order to be able to form an exact 
opinion as to the power it is necessary to provide in 
order to drive the works. The author’s own experience 
in these matters would lead him to suggest that for large- 
sized power generating dynamos of 300 horse-power, 500 
horse-power, 800 horse-power, and 1000 horse-power, an 
efficiency of between 90 per cent. and 92 per cent. may be 
expected. 

n the case of motors, the following : 


For 3 horsé-power motors an efficiency of 78 per cent. 
80 


” ” ” ” ” 


” ” ” ” 84 ” 
” 11 ” ” ” 86 ” 
” 16 ” ” ” 87 ” 
” 20 a ” ” 87 ” 
” 40 ” 9 ” 89 ” 


As to the loss in transmission through heating of cables, 
leakage, &c., this should not exceed 3 per cenb. in cases 
where the motors are situated at distances from the gene- 
rating source of not more than 300 yards, and 5 or 6 per 
cent. in cases where the distance does not exceed 500 
yards; this, however, cannot be taken as a hard and fast 
rule for every case, but it will be found to apply in the 
case of most works, and the expenditure of copper in the 
mains will not be found to be prohibitive. 

The main and great advantages to be derived from 
electric driving in works may be summarised as the fol- 
lowing: 

1. The concentration in one highly economical plant of 
the generation of power for the whole of the works, and 
great reduction in coal consumed per unit of work done. 

2. Reduction in wages, owing to the very small number 
of officials required in connection with such a plant. 

3. Transmission of the energy generated, with very 
trifling loss, to the different parts of the works. 

4. Absence of main shafting, countershafting, pulleys, 
bearings, and belts, and heavy cost of upkeep in connec- 
tion therewith. 

5. Absence of long lengths of steam pipes, and losses 
due to condensation. 

6. Absence of scattered and separate boilers. 

7. Absolute control over the economical running of the 
works owing to the self-indicating nature of electric 
motors, and the immediate detection of any undue losses 
which so often occur in mechanical forms of power trans- 
mission. 

8. Great economy in work of an intermittent nature 
and varying loads, a direct proportion between the indi- 
cated horse-power of generating engine and work given 
out by motors being obtained. 

9. Very small cost and size of foundations involved in 
works driven electrically. 

10. Great facility for alterations and extensions, with- 
- any modification being necessary to the original 
plant. 

The points referred to above are perhaps the most 
salient, but there are many others which appear on the 
surface in practical work. 

The whole contention of the author in advocating elec- 
tricity as the right and proper agent for operating new 
works, and as a means —— old works can re- 
modelled, may be summarised by 


the one word ‘‘eco- 
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nomy.” Inno country, perhaps, have engineers looked 
more thoroughly and closely into the economics of elec- 
tricity as applied to power work than in Belgium, and 
the author trusts that reference by him to works driven 
by electricity in this country may not be out of place at 
the present meeting. In the first instance he would 
refer to an installation which has now been at work for 
some considerable time, viz., that of the National Arms 
Factory at Herstal, near Liége. To give a full account 
of these important works would necessitate a paper to be 
written solely for this purpose; the author will therefore 
confine himself to giving a brief description of them, with 
a few figures as to results obtained. 

Mr. Leon Castermans, in a communication which was 
published in the Revue Universelle des Mines, stated that 
towards the end of 1886 the principal arms manufacturers 
at Liége formed a syndicate with the intention of laying 
down works to carry out, in a rapid manner, important 
orders for guns. A company was eventually formed, 
under the title of the Fabrique Nationale d’Armes de 
Guerre, and an order was given tothis company for 150,000 
to 200,000 rifles. In order to carry out this work, the 
society determined to lay down works provided with all 
the latest improvements and up to date in every respect. 
The works were to be capable of turning out 250 rifles 
in 12 working hours. Two years were allowed for com- 
pleting the installation of these works, and two years for 
the construction of the rifles. In 1890 a plan was sub- 
mitted for laying down works—all the different means of 
power transmission were minutely gone into, and elec- 
tricity was eventually adopted as the sole power to be 
employed for driving the works. At this time there were 
no works of such importance running solely by electricity, 
and a precedent did not exist. The Compagnie Inter- 
nationale d’Electricité went, however, most closely into 
the matter, with the result that they were able to offer to 
the syndicate absolute guarantees for successful working, 
which have since been fully realised. "When these works 
were started the Compagnie Internationale d’Electricité 
laid down— 


9 motors of 16 horse-power 
9 6 


» oy 21 ” 


37 


= 144 horse-power 
= 42 ” 
” ” = 74 ” 


Total 260 m 


For each motor the Compagnie Internationale d’Elec- 
tricité guaranteed-—for the 16 horse-power, a commercial 
efficiency of 87 per cent.; for the 21 horse-power, a com- 
mercial efficiency of 87 per cent. ; for the 37 horse-power, 
a commercial efficiency of 89 per cent., so that the avail- 
able power would be produced by an initial power of— 

144 _ 165.5 

0.87 
42 
U.87 
v4 
U.89 


48.34 


83.1 


Total 296.9 horse-power. 
As the loss by canalisation 


2 per cent., 


would not be greater than 


296.9 
0.98 
at the dynamo terminals. 

Tn addition to the above there was a large amount of 
lighting to be considered, and the power eventually 
adopted was an engine and dynamo combined of 500 
horse-power. This dynamo is of the shunt-wound type, 
and suitable for a tension of 125 volts; there are 20 pole- 
pieces arranged in the form ofa circle round the armature, 
and allowing a play of 6millimetres to the latter. The arma- 
ture, on account of its large dimensions, some 17 ft., had 
to be built up in situ. The current is taken from two 
commutators, one on either side of the armature, by 80 
metallic brushes; the current is taken away to the main 
distributing switchboard by four underground cables. 

The commercial efticiency, that is to say, the ratio be- 
tween the electric enery available and the energy trans- 
mitted to the shaft by the engine, was guaranteed to be 
90 per cent. 

he carcase, which is in steel, of the dynamo weighs 
10 tons; the armature alone weighs 10 tons; the copper 
in the magnets weighs 2 tens; and the armature coils 
600 kilos. 

The particular characteristic of this dynamo is that not 
only is it driven direct by the steam engine, but that the 
armature itself forms the flywheel of the engine. 

The motors about the works drive different line shafts. 
The efficiency of transmission, that is to say, the ratio 
between the power available and the effective horse- 
power developed by the steam engine, is given by the pro- 
duct of the three efficiencies : 

90 per cent. guaranteed for the 
98 


= 303 horse-power 


dynamo. 
“ s ‘Ss conductors, 

_ 9 motors. 
= 76.6 per cent, 
The installation at Heratal has now been running con- 
tinuously for three years, and until recently the entire 
works depended solely on the running of this single 
dynamo, both for light and power. About 2000 hands 
are employed at the works. Up to the present, the large 
dynamo has never been the cause of cessation from work 
for a single minute. The installation has of late been con- 
siderably extended, and an additional 300 horse-power 
plant has been laid down. The speed of the large engine 
and dynamo is only 66 revolutions per minute. The 
engine employed, being of the Corliss compound condens- 
ing type, was built by Messrs. Van de Kerkchiove, while 
the dynamo was constructed by the Compagnie Inter- 


87 ” 





nationale d’Electricité, under the direction of Mr. H. 
Pieper. The 300 horse-power plant consists of a com- 
bined Willans engine and Pieper dynamo, running at 
about 350 revolutions per minute, and it is interesting to 
compare the results obtained with these two engines. 

The efficiency of the Corliss combined plant, that is to 
say, the efficiency of the engine and dynamo taken to- 
gether under full load, is about 77 per cent. Pa es 

The dry steam consumption of the engine per indicated 
horse-power per hour = 14.34 lb. : 

The dry steam consumption of the engine per electrical 

horse-power per hour = 18.75 lb. ; 
On the other hand, we get the highest efficiency from the 
quick-running plant. The efficiency of the Willans 
engine and dynamo combined at full load is about 85 per 
cent. 

Dry steam consumption per indicated horse-power per 
hour = 164 Ib. 

Dry steam consumption per electrical horse-power per 
hour = 18.19 lb. . 

Any one visiting the installation at Herstal cannot fail 
to be struck with the wonderful organisation in the 
works, and the result obtained during the past three 
years in driving these works electrically, has been an un- 
qualified success. 

At the zinc works of the Vieille Montagne Company, 
near Jemeppe, a large electric power installation has re- 
cently been laid down. The works were formerly driven 
by a large number of steam engines, which took from 
60 lb. to 88 lb. of steam per indicated horse-power per 
hour to drive them, and required a number of enginemen 
to attend to them. 

The questions of driving the works by means of hy- 
draulic power, compressed air, and electricity were ex- 
amined in turn, and it was decided to lay down a regular 
central power station, and to drive the works by means 
of electricity. 

The station is placed alongside the railway, so that coal 
may be brought right up to the boiler-house by truck. 
Three Babcock and Wicox boilers have been laid down 
-—one acting as spare, while the other two provide steam 
for a 600 horse-power compound condensing engine, on 
the Friekart system, built by the Société Cockerill, at 
Seraing, which drives direct a Pieper flywheel dynamo 
of 600 horse-power at a speed of 80 revolutions per 
minute. 

The dynamo is wound for a pressure of 500 volts. 

Every provision is made in the engine-house for a 
second section of 609 horse-power, of a similar character 
to the first. 

The water from the Meuse, situated at a distance of 
2700 metres from the generating station, is pumped to 
the works by a 45-horse-power motor, and the current is 
further utilised in operating two electric wharf cranes for 
loading and unloading the boats. 

_The motors laid down at present are of the following 
sizes: 


= 
‘ ” ” 


6 9 3 99 
6 ” 


5 motors of 1 horse-power. 
2 


” 
” 
4 99 
2 ” 
1 ” 
It is now proposed to add the following motors: 
1 motor of 80 horse-power. 
1 ” 14 ” 
5 ” 1 ” 
1 %” 10 %” 

The current is taken from the main generator to the 
main power switchboard, and is carried through 18 circuits 
to distributing boards in the works. 

In addition to the power, there are 75 arc lamps and 
500 incandescent lamps in the works. As the tension of 
500 volts is too high for the latter, a continuous current 
transformer is used, which reduces the pressure to 
100 volts. During the daytime this transformer charges 
a battery of accumulators. 

The motors drive, amongst other things, joiners’ 
shops, forges, fans, machine tools, saws, pumps, lifts, 
washing machines, crushing machines, brick-making ma- 
chines, &c. 


4 
2 


Efficiency of the Installation. 
Per Cent. 
90 
90 
98 
86 


The efficiency of the steam engine is oa 
generating dynamo... 
circuits at full load... 
ne 2 motors... és 

which gives a total efficiency of 0.685. 

Such are briefly the outlines of the Vieille Montagne 
installation. Electric power installations have also been 
laid down, and are working most successfully, at the 
Royal Arms Factory at Liége, where the coal consump- 
tion has been much reduced; at the works of Messrs. 
Dietrich and Co., at Luneville; and ab the celebrated 
glass works of the Val St. Lambert. At this last place 
— are 6 motors, 86 arc lamps, and 1100 incandescent 
ights. 

The author thinks that it has now been shown that 
electricity has passed out of its experimental stage as far 
as regards its suitability for driving the various classes 
of works; and, in conclusion, trusts that these few very 
unpretentious notes may have proved a source of interest 
to the members of the Iron and Steel Institute, 
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PaRIstAN IMPROVEMENTS.—The municipality of Paris 
contemplates a loan of 4,680,000/. The object of this loan 
is an extension of the present water supply and the con- 
struction of additional sewers, 





LAUNCHES AND TRIAL TRIPS. 

A LARGE cargo steamer, with accommodation for about 
60 first-class eager a was launched, on the 18th inst., 
from the Walker shipbuilding yard of Messrs. Sir W. 
G. Armstrong, Mitchell, and Co. The vessel is of the 
three-deck type, with poop, bridge, and forecastle. Her 
dimensions are 376 ft. by 47 ft. by 30 ft. 6 in. Fair 
power is being provided, so that a speed of some 12 knots 
will be attained. The propelling machinery is on the 
triple-expansion system, working at a pressure of 160 lb., 
and steam is supplied by three large single-ended boilers 
fitted with forced draught on Mr. Howden’s system. 
The vessel has been built to the order of the British and 
Colonial Steam Navigation Company, managed by Messrs, 
Bucknall Brothers. 


The s.s, Strathord went on her trial trip on the 21st 
inst. from Hartlepool. This vessel is the third of the 
four steamers built by Messrs. Wm. Gray and Co., 
Limited, to the order of Messrs. Burrell and Sona, of 
Glasgow. She carries 6400 tons deadweight, and is 
376 ft. Gin. in length, with a breadth of 47 ft. and a 
depth of 29 ft. 9 in. Her engines were built by the 
Central Marine Engine Works, and are of the triple- 
expansion type, having cylinders 27 in., 43 in., and 72 in. 
in diameter respectively, with a piston stroke of 45 in. 
Steam is —peree by two large single-ended boilers 
worked on the forced draught system, patented by Mr. 
Howden, of Glasgow, the steam pressure being 170 lb. 
per square inch. The air fan is in the engine-room, and 
is driven by a separate vertical engine. The machinery 
throughout is precisely similar to that supplied to the 
sister ships previously mentioned, excepting in respect 
to the engine-room telegraph, which in this case is an 
improved device manufactured by Messrs. Mechan and 
Sons, of Cranston-hill, Glasgow. This telegraph is com- 
bined with the engine and placed upon it on the centre 
front column, instead of being a totally independent 
instrument placed on the bunker or bulkhead. It is 
called the ‘‘triple automatic” engine-room telegraph, 
and it derives its name from the fact that it contains 
three pointers instead of the usual two, the third one 
being actuated by the reversing gear of the main engines. 
The action is as follows: When the order is given from 
the bridge for the engines to be driven abead, the bell 
rings and the pointer points towards the bow of the 
ship. The engineer then replies by means of a handle or 
lever which works athwartships in the same manner as 
an engine starting handle, and this movement brings the 
second pointer over the first, so that two pointers now 
point towards the bow of the ship. The engineer then 
applies steam to his reversing gear, and as this moves to 
give steam to the engines for going ahead it also moves 
the third pointer of the telegraph, so that that also comes 
to lie over the other two, and thus finally all the three 
pointers are pointing towards the bow of the ship. One 
of the main objects of this arrangement is that the engi- 
neer can no longer by any possible lapse of attention 
deceive himself as to which way he is driving the en- 
gines. The telegraph faces the engineer, instead of being, 
as is usual, behind his back. The reply is given by a 
handle working in the same simple way as an engine 
starting handle, instead of the roundabout handle usually 
applied to engine-room telegraphs, and which generally 
requires the assistance of a fireman to manipulate. 





A GERMAN CaBLE.—The German Government proposes 
to grant a concession for laying a new cable between 
Germany and the United States. A subvention is pro- 
posed to be attached to the concession. The cable need 
not be laid before 1897. 


THE TRANS-SIBERIAN RaAtLway. — Negotiations are 
pending between the Russian Government and a well- 
known French company for the supply of a considerable 
quantity of rails required to complete the ‘Trans-Siberian 
Railway. The Russian Government are anxious to place 
a contract for the building of two large steamers for the 
—— of the rails, which would be shipped direct 
from Dunkirk to Vladivostock. After the expiration of 
five years the Government would purchase the steamers 
at cost price, their value being paid in Russian rentes., 


Beician Biast FurRNAcEs.—The number of furnaces in 
blast in Belgium at the commencement of August, 1894, 
was 29, while the number of furnaces out of blast at the 
same date was 13. The total of 29, representing the 
number of furnaces in blast in Belgium at the commence- 
ment of August, was made up as follows: Charleroi dis- 
trict, 12; Lidge district, 12; and Luxembourg, 5; total, 
29. The production of pig in Belgium in July was 
78,150 tons, as compared with 60,751 tons in July, 1893, 
The aggregate output in the first seven months of this 
year was 521,935 tons, as compared with 439,866 tons in 
the corresponding period of 1893, 


ANDALUSIAN Ratiway.—The Andalusian Railway ranks 
after the Northern of Spain and the Madrid, Saragossa, 
and Alicante among the railway systems of the Iberian 
Peninsula. The length of line in working by the 
Andalusian Company at the close of 1893 was 5563 miles. 
The amount expended on capital account to the close of 
1893 was 7,441,566/. The revenue collected last year was 
593,5787., and the working expenses of the 12 months 
having been 273,097/., the net profit realised was 320,481/. 
It will be seen that the ratio of the working expenses to 
the traffic receipts stood last year at 46 percent. The 
dividend for 1893 has been fixed at 1 per cent. per annum, 
full provision being made for all fixed charges, and 
32,8237. being carried to the contingency fund, which 
amounted at the close of 1893 to 87,7571, 
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The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 
Where 1 ti are com icated from abroad, the Names, 
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the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ojice of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 





AGRICULTURAL IMPLEMENTS AND 
APPLIANCES. 


13,666. J. Thomson, Cullen, Banff, N.B. Drill 
Manure-Spreading Machine. (2 Figs.) July 14, 1893.— 
This invention relates to a drill manure-spreading machine, and 
has for its object to construct a machine which will break and 
spread farmyard manure in the drills after it has been thrown 
on the ground from the carts in forkfuls. A frame M is provided, 
having driving whee!s A, shaft B, means for carrying the working 
parts of the machine, and an operator’s seat. Underneath this 
frame M and in front of the driving wheels axle B is mounted a 
horizontal shaft F, having three cranks, to each of which are at- 
tached vertically standing prongs G, the upper ends of which are 
attached to a crossbar N by double joints I, so as to permit of a 
reciprocating motion being given to the prongs. The crankshaft 
F is carried in bearings working in the slots F! of the frame N, 
and is driven from the main driving wheels A by a spurwheel C, 
which drives a combined chain wheel and pinion D, which, with 
a pitch chain, conveys the motion to the small chain wheel on 
the crankshaft F, driving the shaft in an opposite direction to that 
of the driving wheels A, which are made so as to run on the tops 











of the drills, to give the prongs G a forward motion and cause the 
latter to catch the forkfuls of manure, shake them up, and then 
spread them out along the drill. The crankshaft F is provided 
between the cranks with curved guards H, which roll the manure 
forward and so keep it clear of the crankshaft F. The crankshaft 
F, with the prongs G and guards H, are connected to an operat- 
ing lever and handle J mounted above the main frame M, so as to 
enable the operator to regulate the depth of the prongs G and 
raise them up when out of the drill, the regulating lever and 
handle J being keptin position by a quadrant K fixed to a double 
Stay O, which is attached between the main frame M and the top 
of frame N. In front of the main frame M the draught shafts 
are attached, to which are fixed the prongs P which carry the 
front parts of the guiding plates P1, which are adjustable to suit 
the depth of the drills. The plates P are fixed at the back and at 
the bottom of the slot F! in frame N, these prongs P and plates 
P! being shaped to clear the manure off the top of the drills, 
and guide it towards the prongs G to be broken and spread, keep- 
ing it at the same time in the centre of the furrow. (Accepted 
July 18, 1894), 


GAS ENGINES, HOLDERS, PRODUCERS, &c. 


14,545. J. Smith, Sunbury-on-Thames. Gas, 
[9 Figs.] July 28, 1893.—This invention has for its object to pro- 
vide means for enriching coal gas by means of oil gas, so that a 
Poor coal can be used in the manufacture of illuminating gas ; 
and consistsin the construction and arrangement of a retort for 
Converting the oil into a permanent gas. The means for convert- 
ing the oil into a permanent gas consists of a cast-iron retort pro- 
vided with longitudinal divisions extending from one end of the 
retort to near the cther, so as to divide it into two chambers com- 
municating with one another to form a continuous channel. The 
mouth end of the first chamber is connected to the hydraulic 
main, and of the last chamber to the supply of oil. The oil 
retort is used continuously, and is arranged alone or in the stack 
over the coal retorts. The oil is injected by superheated steam 
into the first chamber at the mouthpiece, and passing down this 
chamber to the back, enters the second chamber, passing beyond 
the end of the partition, and soon. In the last chamber it travels 
tothe mouthpiece and up the ascension pipe to the hydraulic 
main. The oil vapours and gases travel the entire length of the 
retort twice or more, and escape by the ascension pipe in the last 
chamber only as permanent fixed gas. The oil-gas retort 1 is 
arranged centrally above a double set of coal-gas retorts 2, and 
consists of a cast-iron retort provided with a central longitudinal 
partition, extending from the front end of the retort to near the 
back end, so as to form two chambers 4, 5 communicating at their 
backends. The mouth end of the chamber 4 is fitted with an 
injector 6 supplied with oil through the regulating cock 7. Oil is 
supplied from a reservoir through a graduated cock 9 to the 
funnel 8, and passes thence by a pipe through the regulating cock 
7 to the injector 6. The injector is supplied with superheated 
steam through the cock 10. By regulating the cocks 7 and 9 a 


jected into the cool end of the chamber 4 as a spray is converted 
into vapour, which passes down the chamber 4 to the hottest end, 
whence it passes behind the end of the partition 3 into the chamber 





























5. The front end of the chamber is fitted with acock 45 to enable 
the colour of the oil gas to be observed so as to regulate the oil 
supply. (Accepted Juiy 18, 1894). 


14,558. W. Hornsby and R. Edwards, Grantham, 
Lincolnshire. Vapour, &c., Engines. (4 Figs.) July 28, 
1893.—This invention relates to explosion engines in which a 
chamber is attached to the working cylinder for the purpose of 
receiving the explosive charges of combustible vapour and air. a@ 
is the valve-box, and J, care the valves, the former of which opens 
automatically under the oil pressure to allow the oil introduced 
by the pump through the passage d to flow through the passage e 
into the vaporiser, whilst the latter is adapted to open under the 
pressure of a lever f operated by the engine governor, and acting 
against the stem 4 of the valve, which is normally retained against 
its seat by a spring h. The pump discharges oil into the valve- 
box at regular intervals, the valve b opening at each stroke to 
allow it to pass to the vaporiser except when the valve c is 





opened. As the valve-box containing the valves is attached 
directly to the chamber in which the oil is vaporised, the heat of 
this chamber is communicated to this valve-box, and to prevent 
it from detrimentally affecting the oil in the valve-box by vaporis- 
ing it or heating it too much before it gets into the chamber, the 
valve-box is connected to the chamber by a neck j of small dia- 
meter, through which the passage e extends, this neck being 
sufficiently long to prevent the heat of the chamber from being 
communicated to the valve-box in sufficient quantity to exces- 
sively heat the oil. The ribs in the vaporiser are formed upon a 
projecting arm cast in one piece with the vaporiser, and extend- 
ing only partly along the arm, so that only the slight connection 
composed of the unribbed part of the arm exists between the ribs 
and the walls of the vaporiser. (Accepted July 18, 1894). 


LIFTING AND HAULING APPLIANCES. 


13,681. C. J. Bagley, L. Roberts, and the Moor 
Steel and Iron Company, Stockton-on-Tees. Hand- 
ling Slabs of Iron or Steel. (2 Figs.) July 14, 1893.— 
This invention relates to lifting appliances for handling slabs, and 
is adapted for lifting or lowering them by aid of acrane. The 





tongs are manipulated at a greater distance from the mass of hot 
iron or steel to which they are applied, and have connected to 
them by hinged joints other levers similarly coupled together at 
one fulcrum ¢, so that the free ends c2 can be grasped by the men, 
and the tongs thus controlled. (Accepted July 18, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,935. P,E. Bonnoure, Paris. Spanners. [8 Figs.) 
September 8, 1893.—This invention relates to adjustable spanners 
for screwing and unscrewing nuts. Upon the back edge of a 
fixed jaw are formed a number of small angular teeth B. A 
movable jaw C also slides upon the part of the handle adjoining 
the fixed jaw, so that it can be brought toward or separated from 
the latter. This movable jaw has at its back two projections in 
which is fixed a pin E upon which is fitted and pivoted a pawl 
D, the point of which fits into the angular teeth B, so that the 
movable jaw can be adjusted in any desired position in relation 
to the fixed one, and is prevented from moving back by the 
pawl engagiog with the teeth B. The pawl D has an arm pro- 
jecting from it, the outer end of which is fitted with a helical 





small percentage of air can be admitted with the oil. The oil in- 





so that the pawl D is kept by it in gear with the teeth B, whilst 
when it is desired to alter the position of the movable jaw C, 





a 
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the lever can be pressed down, and the point of the pawl with 
drawn from theteeth. (Accepted July 18, 1894). 


PUMPS. 
14,733. J. Fielding, Gloucester. Pumping En- 
gines. (6 Figs.) August 1, 1893.—The object of this invention 


is to overcome the liability of duplex pumping engines working 
short strokes. The valvesare operated so that their revereal can- 
not take place until their operating pistors have completed their 
full stroke. The valve gear consis's of a pair of swinging levers 
D, Dt connected to and operated by the piston-rods, but instead 
of being pivoted upon two shafts working in bearings carried upon 
the engine frame, one lever only works upon the pivot. An 
eccentrically situated hole is bored in the lever boss parallel to 
its axis, and in the same line radially as the lever. Within this 
hole is placed the shaft E, upon which the second swinging lever 





is carried and secured. At either end of this shaft are two short 
levers F, F!, placed in a line with the swinging lever D! and 
opposite to each other. These levers operate the valves by 
means of connecting links, and stand directly opposite to each 
other, and, therefore, move in opposite directions as the second 
swinging lever vibrates. Each valve thus receives a compound 
movement, partly due to that of the eccentric hole in the boss of 
the first swinging lever, and partly to that of one of the short levers 
upon the shaft of the second swinging lever; and each piston re- 
verses the valve of the opposite cylinder from full port open at 
one end to a slight lead opening at the other, whilst it moves the 
valve of its own cylinder from the lead opening to full port open. 
(Accepted July 18, 1894). 


17,108. J.C. Merryweather and C. J. W. Jakeman, 
Greenwich, Kent. Pumps. [4 Figs.) September 12, 1893. 
—Th‘s invention relates to valves for pumps, and consists in con- 
structing them s9 that they are not injured by the seats upon 
which they work. While the rubber is in a plastic state in the 





mould, steel rings B are inserted, which are imbedded in the 

material. The rings being concentric with the edge of the valve, 

do not prevent the edge turning up and opening, but prevent the 

1808), from being forced through the seat. (Accepted July 18, 
94). 


RAILWAYS AND TRAMWAYS, 


17,292. J. B. Hughes, Walker County, Alabama, 
U.S.A. Coupling. [3 Figs.] September 14, 1893.—The object 
of this invention is to provide a coupling for railway vehicles by 
which two vehicles are connected by pushing them together, and 
the uncoupling by the withdrawal of a pin. The drawhead A has 
a link and pin, with a support sliding in a chamber formed 
in the inside of the drawhead, the pin support B having a tail- 
piece with a coiled spring on it, the end of which rests against a 
shoulder formed by the back end of the chamber. A link-preseer 
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pawl C is secured in a recess formed in the upper side of the bell- 
shaped mouth of the drawhead, and pivoted onapin. On the 
tail end of the presser pawl is secured a flat curved spring, the 
end of which rests against the upper side of the drawhead cham- 
ber, pressing the tail of the paw! on the link, and holding this in a 
horizontal position. The link-pin has a chain J connected to it 
which is also connected to the crank ead of a lifting-rod K extend- 
ing to the top of the vehicle, the lifting-rod being operated by a 
handle to withdraw the pin. (Accepted July 18, 1894). 





spring F abuttirg against the outer side of the movable jaw C, 
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17,087. S. Hamer, Swinton, and J. Wilkinson, 
Irlams-o’-th’-Height, Lancs. Coupling and Uncoup- 
ling Railway Wagons. [6 Fiys.] September 12, 1893.—. 
This invention relates to apparatus for coupling and uncoupling 
railway wagons, in which the centre link of the coupling chain is 

rovided with projecting stops acted upon by a swing-plate which 
8 raised and thrown forward by means of a rocking shaft and 
** jib,” and its action sideways is controlled by universally-jointed 
side levers and a controlling chain, so that the shunters en 
in coupling and uncoupling the wagons can do so from either 
side, without the necessity for ing in between them, Stopson 
the centre link a of the coupling chains are employed together 
with the swing-plate b, the “ jib” c, and a rocking shaft for lifting 
them. lIostead of mounting the rocking shaft in fixed bearings 
attached to the buffer-plank of the wagon, a shaft d is carried in 
three blocks, one e! at the centre, and one e at cach end. This 
shaftd now acts asa controlling shaft only. The centre block el 
is mounted on a vertical pivot / carried by a fixed bracket g, and 

















the end blocks e slide horizontally in loops A fixed to the buffer- 
plank ¢ of the wagon, so that the shaft d, as well as rocking on its 
axis, c+n also swivel in a horizontal direction to a limited extent. 
These three blocks e, e! also carry a second, which is parallel 
to the ‘‘ controlling” shaft d, and swivels with it, but can revolve 
on its own axis independently. On the “lifter” shaft k are fixed 
the levers 1 which carry and actuate the “jib” c for raising the 
link a, and the latter is connected by chains m and cranked levers 
n to the “controlling” shaft d. The front end of the ‘‘ jib” c is 
jointed to the swing-plates or ‘‘lifters” b. A short lever p is 
attached to each end of each shaft, and these levers being close 
oe and the two shafts d and k being both capable of rockin 
independently of each other, the shunter can raise, advance, an 
drop the coupling link with ease, and any sideways motion to 
carry the link round and place it immediately over the draw-hook 
o can be given by swivelling the two shafts together horizontally 
on the central pivot f, a curved balance lever keyed on the lifting 
shaft & assisting in counterbalancirg the weight of the link and 
* jib.” (Accepted July 18, 1894). 


SHIPS AND NAUTICAL APPLIANCES. 


16,733. W. B. Thompson, Dundee, Forfar. Steam- 
ships, &o. (1 Fig.) September 6, 1893.—This invention relates 
to the hanical propul of st hips, &c., the object being 











to insure means of 
vessel is provided w 


The 


oes in the case of a breakdown. 
th paddle-wheels W and also with screw pro- 
pellers 5, P, 80 that, should a breakdown occur, either the dle 
or propeller will be available. (Accepted July 18, 1894). 


STEAM ENGINES, BOsEEnA, EVAPORATORS, 
C. 


13,683. W. P. Hoblyn, St. Columb, Cornwall. Steam 
Generators. [2 Figs.) July 14, 1893.—This invention relates 
to the furnaces of steam boilers. A water pocket A communi- 
cates by openings I with the water space of the boiler, the wall of 


Fig.1 




















this socket constituting an addition to the heating surface in 
the firebox where the heat is ¢reatest. The throat is nar- 
rowed at K where the combustivn gases from the front part of 
the fire pass for rendering the combustion more complete with- 
out the production of smoke. (Accepted July 18, 1894). 


14,376. W. E. Kochs, Cardiff, Glamorgan. Fire- 
grates and Mechanical Stokers. (7 figs.) July 26, 
1893.—This invention relates to the construction of the firegrate 
and bars. The surface of the grate is composed of a number of 
short disconnected transverse bars at equal distances from each 
other, and forming longitudinal parallel groups, of which each set 
is cast in one with and supported by a longitudinal bar below 
them. Thus the grate is formed of acertain ts) pound 
longitudinal bars, and by baving transverse bars, air passages for 
the influx of the air are right across the furnace. These 
longitudinal bars, A, A', rest upon transverse bearers in front 
and at the back of the grate, and receive a short intermittent 
motion in a longitudinal direction, which is effected by means of 
cams and rollers in front of the boiler. This motion may either 
be in a horizontal or in a slightly upward direction, but it is 








slowly forward and quickly back, the Jatter movement being 
accelerated by balance weights and levers. If the longitudinal 
bars incline downwards, the burning fuel is by the horizontal or 
upward motion Jifted and moved onwards, but by a sudden with- 
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drawal of the bars, the portions of fuel which are resting upon 

the bars are shifted and placed over the air passages, which takes 
lace at intervals and in succession over the whole surface. 
— ‘ws also provided for firing mechanically. (Accepted July 

18, 1894). ; 


14,097. J. Hall, Manchester, Lancs. Injectors. 
(4 Figs.) July 21, 1893.—This invention relates to an injector for 
lifting and forcing water into a steam boiler. The plete take- 


race of the slay, and is supported in this position by a knob 18 
secured in the front side of the slay. The free end of the arm 
14 is bent so as to extend around the end of the shuttle race, 
and in front of the mouth of the shuttle-boxes. Projecting down 
from the arm 14, near the free end is a rigid arm 19 made in- 
tegral with the arm 14, with its lower end projecting below the 
slay, and curved outwardly and provided with a bowl 20 at the 
end. Fast on the shipper shaft 10 is an arm 21, adjustably 
secured on the shaft by a set screw 22, the arm extending inwardly 
towards the slay and having its outer end 21! inclined and 
broadened. The arm 21 isso placed on the shipper shaft 10, that 
its end 21! extends directly in the path of the bowl 20 at the end 
of the arm 19, so that as the slay beats up the bowl 20 rides on 
the inclined end 211 of the arm 21, and thus raises the free end 
of the arm 14 above the end of the slay. (Accepted July 18, 
1894). 


MISCELLANEOUS. 


16,930. W. Keen, London. Converting Reciprocat- 
ing into Rotary Motion. [5 Figs.) September 8, 1893.— 
This invention relates to apparatus for transmitting power. @ is 
the toothed pinion mounted on a shaft a! engaging with the 
shrouded pins } which are set all round the open cnd ¢ of the 
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connecting-rod d. ¢ are angular guides on whichrun small guide 
rollers f to keep the pinion a always in gear with the teeth b. As 
the loop travels to and fro it takes an up-and-down motion, so 
that the rollers are alternately above or below the flanges, and one 
of them is alternately keeping the loop firmly in contact with the 
pinion. (Accepted July 18, 1894). 


14,079. A. H. Cannon, London. Aerated Liquids. 
{5 Figs.) July 20, 1893.—This invention relates to aerating 





out tube R consists of the delivery and receiving cones E! and E2, 
steam nozzle D, and spindle A, with gland and stuffing-box com- 
plete, and is provided with a steam-tight joint. An automatic 











check valve H is combined with a stop valve I having sliding joints 
LI, L2, so arranged that the check valve can be altogether with- 
drawn from the injector while under steam. The steam stop valve 
M is provided with sliding jointe, and retains or cuts off the 
steam supply from the steam passage P previous to removing the 
internal tube. An overflow is provided for discharge of the over- 
flow when starting the injector. (Accepted July 18, 1894). 


TEXTILE MACHINERY. 


17,259. E. Hollingworth, Dobcross, Yorks. Looms. 
(3 Figs.) September 14, 1893.—This invention relates to an appa- 
ratus for stopping looms when the shuttle does not properly enter 
the shuttle-box. 1 is a portion of one eide of the loom frame. e 
slay sword 2 is pivoted at its lower end on the stud 3 supported 
in the loom frame. 4 is the connecting-rod extending to the 
crankshaft. 5 is the slay-board, 6 the handrail, and 7 the breast 
beam. Each shuttle-box is provided with a swell finger9. A 
shipper shaft 10 is supported in bearings under the breast beam, 






































and the shipper lever 11 is fast on it, and provided with a handle 
11' at its upper end and a pin at its lower end adapted to engage 
a slot in the upper end of the lock lever 12, mounted on a stud 
13 secured to the loom side 1, whilst its lower end is connected 
with the shipper-rod 24. Upon the front of the slay-board 5 at 
each end is supported a pivoted arm 14, extending longitudinally, 
with its inner end pivotally attach-d to the front of the slay by 
a pin 15, supported in a plate 16 attached to the front of the slay 
by screws 17. _The upper edge of the arm 14, when the arm is in 
its normal position, extends in a plane on a level with the shuttle 


'y and apparatus in which the liquid is forced in a finely 
divided state through a vessel charged with carbonic acid gas at 
a high pressure on its way to the bottle, into which it is forced, 
and the bottle closed by means of corking. Each operation of 
the bottling or corking forces into the gas chamber the exact 
quantity of liquid necessary to charge one bottle. When the 
stoppering is effected by the reversal of the bottle, the bottling 
and stoppering mechanism is mounted on the shaft revolving 
in bearings, and has on it an eccentric connected with the piston 
of a cylinder, the valves of which are so arranged that at one 
stroke of the piston the required charge of water is drawn from 



































the source of supply intothe cylinder, and at the return stroke is 
forced into the gas‘chamber, where it passes through a series of 
perforated pipes for insuring its intimate contact, ina subdivided 
form, with the gas, and thence to the bottling apparatus, where 
at the required moment it is admitted into the bottle through 
a plug-cock also actuated by the rotation of the shaft. A back 

ressure valve is provided for the purpose of preventing the gas 
in the gas chamber from entering the water-charging cylinder, 
while water is being drawn into the latter. The valve employed 
for the admission of high-pressure gas from the gas ‘‘ tube” con- 
sists of a disc valve opening inwards, so that the pressure of the 
gas in the ‘‘ tube” keeps the disc or valve normally closed, and 
it is opened by a cam on the shaft of the bottling apparatus acting 
onits spindle. (Accepted July 18, 1894). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








_ Frencu Coa Imports. — The imports of coal into France 
in the first six months of this year were 4,160,140 tons, 
as compared with 3,973,359 tons in the corresponding 
period of 1893, and 4,037,750 tons in the corresponding 
period of 1892. In these totals English coal figured for 
2,141,520 tons, 1,993,495 tons, and 2,026,336 tons 
respectively. 





AMERICAN STEAM SHIPBUILDING.—The Neafie and Levy 
Company, of Philadelphia, has just completed the last of 
four steel steamers ordered by Don Juan Menendez, of 
Cuba. The new vessel, the Purissima Conception, is 
244 fo. long by 35 ft. beam, with 24 ft. depth of hold. 
She is a twin-screw steamer, with a calculated speed of 
14 knots per hour. She is the 879th vessel turned out 
| from the Neafie and Levy yards, 
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THE DISTRIBUTION OF OOMPRESSED 
AIR IN PARIS. 


In 1879 the first trials were made in Paris of 
what was afterwards known as the Popp com- 
pressed air system ; the earliest installation was on a 
very small scale, and for some years the applica- 
tion was limited to the operation of clocks in the 
streets as well as in private houses. The central 
station was located in a small building, in the base- 
ment of which were two compressors driven each 
by a 6 horse-power engine ; on the first floor were 
the pressure regulators and other controlling appa- 
ratus, and a master clock which distributed pneu- 
matic impulses at minute intervals throughout the 
system of air pipes. 

In a few years, however, applications to obtain 
compressed air as a motive force, became numerous 
from small users of power, and the rapid in- 
crease in these demands rendered it necessary to 
increase the very modest installation in the Rue 
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1880, when the Rue St. Fargeau works were started 
on a 60 horse-power basis. Anticipating rapid ex- 
tension, Mr. Popp had secured a site of nearly 
8 acres in the Rue St. Fargeau, and by 1887 no 
less than 5000 horse-power were required to com- 
press the air consumed. We described with much 
detail in 1889 the condition of the industry at that 
time. (See ENGINEERING, vol. xlvii., pages 163, 
638, 685, and 715.) Fresh extensions followed, 
and large additional works were completed in 1892 
on the Quai de la Gare, which we have also fully 
described. (See ENGINEERING, vol. li., pages 298, 
327, 419, and 563.) At present the development 
appears to be as follows : 

1. Two central stations—those of St. Fargeau, 
and the Quai de la Gare, representing together 
13,000 horse-power. From these two stations 
there were distributed through air mains in 1892 
no less than 195 millions of cubic metres of air 
(250 millions of cubic yards). 

2. Two central time stations for the operation 
of pneumatic clocks throughout Paris. 

3. A réseau of 104 miles of mains, of which 41 
are devoted to the time service, and 63 miles to the 
distribution of power for commercial uses ; there 
is also a total length of the system of service pipes 
of 61 miles, 

4. Sixteen refrigerating chambers in the base- 
ment of the Bourse du Commerce. 

5. Two stations of about 1000 horse-power, used 
for generating electricity with compressed air motors. 

6. 2800 horse-power of compressed air consumed 
for 90 special installations. 

7. 7400 public and private clocks. 

8.-Three stations producing compressed air at 
high pressure, and representing about 1300 horse- 


power. These are intended for street railroad 
traction. 

Although we fully described the power station on 
the Quai de la Gare more than two years ago, we 
may again briefly refer to it. The works were de- 
signed for atotal capacity of 24,000 horse-power, 
divided into three groups. The first section of 8000 
horse-power is now at work. The airis compressed 
by four triple-expansion Corliss engines (2000 horse- 
power), and steam is supplied by 20 Babcock and 
Wilcox boilers, divided into batteries of five. The 
compressors operate by stages, and have each two 
low-pressure and one high-pressure cylinder. The 
air is cooled during compression by spray injectors. 
The engines are vertical, and the compressors are 
driven from an overhead shaft. 

The following are some particulars of the installa- 
tion : 


Number of sections in each boiler 12 
ia tubes per section 9 
eS fe boiler 108 

Length of tubes ate 17.8 ft. 








Diameter of tubes... aa ae 3.94 in. 
Total heating surface of tubes per 
boiler sad - ae ... 1958 sq. ft. 
Diameter of steam cylinders, high- 
pressure... as ore ads 33.47 in. 
Diameter of steam cylinders, 
intermediate ade ye se 55.12 ,, 
Diameter of steam cylinders, low- 
pressure ... aaa sae pe 78.74 5, 
Air-compressing cylinders, low- 
ressure... ca Kae oa 43.31 ,, 
Air-compressing cylinders, high- 
pressure Ee oe aia 30.71 ,, 


The boilers are registered for 170.1b., and the 
working pressure is about 140 lb. per square inch. 

The compressors are arranged to deliver into the 
receivers at a pressure of 114 1b. per square inch. 
The quantity of air actually compressed by the four 
engines per hour to 114 Ib. is equal to about 70,000 
cubic metres, or 2,470,000 cubic feet, at atmospheric 
pressure. The air is compressed by each engine 
into two reservoirs, having a capacity of 1000 cubic 





feet, whence it flows into the principal air main, 












which is 19.69 in. in diameter. The sizes of the 
mains vary from this diameter to 11.8 in. ; the 
larger are made of wrought iron welded; the 
smaller are of cast iron. The secondary mains 
range from 7.87 in. in diameter to 1.58 in. ; the 
service pipes are of lead, and their diameters vary 
from 3.15 in. to 1.58 in. 

When the station on the Quai de la Gare was 
undertaken, the Creusét Company, who supplied 
the engines, guaranteed as a maximum consump- 
tion of fuel, 1.54 1b. per indicated horse-power per 
hour. The conditions of trials as laid down in the 
specification were : 


Duration of each trial ; aaa 6 hours 
Number of revolutions per minute 60 
Boiler pressure ae ie ... 1631b. per eq. in. 
Effective pressure of compressed 

air : 113 Ib. 


Maximum indicated horse-power 2000 
Fuel ... ae aus Be ...Briquettes d’Anz'n 


An official trial was made only on January 19, 
1893, about 13 months after the engines had been in 
































constant work. The following figures give the 
principal results obtained : 


Average number of revolutions pe 


minute ana ae ons pe 59.635 
Average pressure of steam in 

boilers , ee ade sas 163 lb. 
Average pressure of steam at the 

admission valve of the high- 

pressure cylinder ... aid Se2 146 ,, 
Average vacuum in the condenser 28.35 in. 
Pressure of air in compressors, 

low-pressure aa = pe 32.7 Ib. 
Pressure of air in compressors, 

high-pressure ond ed a 102 ,, 
Temperature of the air when 

entering the low-pressure com- 

pressors ... sid isa ye 40.67 F. 
Temperature of the air when 

leaving the high-pressure com- 

pressor ont Pe ie wie 69.0 ,, 
Horse-power indicated... we 1996.5 
Net fuel consumed per _horse- 

power per hour oe ae 1.3 Ib. 


Two trials, at an interval of three months, were 
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engineers of the Popp \sq. in. | 
Company ne oe} 50 84 | 74.67 363 1,281 
Second trial, made by | 
ProfessorGutermuth.. 40 89 | 86.88 365 1.192 
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DETAILS OF GUN MOUNTING OF SPANISH CRUISER “VIZCAYA.” 
CONSTRUCTED BY SIR JOSEPH WHITWORTH AND CO., MANCHESTER. 


(For Description, see Page 317.) 
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Fias. 12, 13, anp 14. Exevatine Cyiiyper, with Brake Cytinper At Run-In anp Run-Ovur Positions; Fic. 15. Avuromatic Cur-Orr ror 
Tratnine Gear; Fics. 16 ann 17, Avuromatic Return GEAR FoR RAMMER WHEN RammMine PowpDER TO PREVENT CRUSHING. 


made to test the efficiency of the engines and com- | Quai de la Gare, and it was confirmed by the results | workshops old steam engines are now worked with 
pressors, and the results tabulated on the preceding obtained from three months’ subsequent working. | compressed air, the boilers serving as reservoirs in 
page were, it is stated, arrived at. The applications of compressed air in Paris are which the air is heated before admission to the 
It would appear from these trials that the mean very numerous and varied, but according to the | cylinders. 

total efficiency is 80.8 percent. It is claimed that latest information the following classification may| 2. Ventilation and other sanitary purposes. 

the actual cost of 100 cubic metres (3530 cubic feet) | be made : 3. Refrigerators, especially cold stores for the 
of air compressed to 113 lb. per square inch is 1. Distribution of power in quantities ranging | preservation of meat, Kc. 

-4536 fr., or less than 5d. This figure was arrived from the minute time impulses, to motors of 150, At the Bourse du Commerce the installation for 
at after a trial of 24 hours in the station of the! horse-power. It is worth noticing that in many! this purpose is large, comprising 16 cold air stores, 
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containing together 5300 cubic feet. Besides this, 
compressed air is used to drive air motors for 
electric lighting ; the exhaust from these motors is 
utilised to assist in reducing the temperature of the 
coldstores. Another series of motors at the Bourse 
installation is used for heating and ventilating pur- 
poses throughout the establishment. 

4, The manufacture of ice as a bye-product of the 
compressed air used as motive power. ie: 

5. Elevating or lifting water and other liquids; 
this is applied chiefly to breweries, but there are 
large installations at the dépdts of Bercy and the 
Quai St. Bernard for lifting wines, spirits, Xc. 

6. Emptying cesspools (usine Retiro). 

7. Passenger and luggage elevators. 

8. Pneumatic clocks on the boulevards in Paris 
and in about 2000 private houses. 

9. Mechanical traction on the Nogent tramways 
for a distance of about 8} miles. This application 
of compressed air is on the Mekarski system. 

The following Table gives an idea of many of the 
various uses to which compressed air has been put 
in Paris : 


Industrial Applications of Compressed Air in Paris. 


Ilorse-Power. 
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Lithographic printing presses ..| 34 | 25] 2)1.. .. 62 
Puta 5. ca oe cof (OP Meee are 14 
Circular saws, &c... es --| 20 | 34] 8] 2../.. 69 
Cloth-cutting machines .. eo} 29 Lal Se ee 31 
Pumps as ee wah xe Sit }..}. 3 
Mills .. 19 2 i..f..|- 21 
Lathes oe } 58 | 51 | 9/..). 118 
Rolling mills | 10 | A ES 2 16 
Refrigerators *s os aap ia 1] 3).. q 
Coffee mills, roasters, &c. w-| 18 ye] a ae 14 
Cutting and drilling machinery 7 Sieches ks 15 
Mixing machinery ee eo] 14 @-5..5.': 18 
Sewing machines .. gs 53 Be bscteet: 60 
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One of the most interesting applications of com- 
pressed air in Paris will be that for the propulsion 
of tramcars on the Conti system, a system already 
in experimental use, we believe, in Vienna. Some 
preliminary trials have been made at Nantes, and at 
Nogent, and the results obtained were sufticiently 
good to justify the Compagnie Générale des 
Omnibus to construct three new lines in Paris, 
which will be opened for traffic during the present 
year. Inthe Conti system the air is compressed 
at a relatively high pressure at a central station ; 
it is then admitted into the mains B placed beneath 
the rails (see diagram, Figs. 1 and 2, on previous page). 

Branches C lead the air nearly to the surtace 
into automatic devices by which the car reservoirs 
can be charged. By this arrangement it is con- 
sidered that one central station will be sufficient, 
whatever the length of the line may be ; and as the 
charging devices can be introduced at short inter- 
vals, the deadweight of reservoirs to be carried is 
relatively small. The distance between the charging 
stations varies according to circumstances, but for 
convenience they should be located at the recog- 
nised stopping-places. Fig. 3 is a diagram that 


gives some idea of the arrangement. An iron box 
is sunk into the roadway to inclose the mechanism ; 
this box is covered in by a plate containing two 
hinged flaps F placed immediately over the air 
nozzle E. This nozzle is the continuation of a 
plunger working in the cylinder E', which can be 
placed in connection with the air main, 


As the 








front truck of the car passes over the rails it strikes 
the lever G, and depressing it, opens a valve that 
admits air beneath the plunger E, raises it, and 
causes the air nozzle to push open the flaps F and 
rise above the level of the road. By the time it 
has reached its full height the nozzle engages in a 
connection H communicating with the reservoirs 
D placed on the car ; a valve is opened that admits 
the compressed air through the nozzle into the 
reservoirs, which are filled in a few seconds. The 
valve is then closed, and as the car proceeds the 
lever G is released, the air beneath the plungers in 
the cylinder E escapes and the nozzle falls, the flaps 
F closing over it and restoring the street surface. In 
the event of the mechanism becoming deranged, air 
standpipes are provided, so that the reservoirs can 
be charged by coupling up. 

The results obtained will be watched with con- 
siderable interest, so soon as the system passes out 
of its experimental stage, which it promises to do 
shortly under the care of the Compagnie Générale 
des Omnibus. We shall take an early opportunity 
of returning to this subject, and giving a detailed 
description of the devices adopted in the Conti 
system. 


THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(By our New York CoRRESPONDENT.) 


Tus convention, which was held at Niagara 
Falls during the last week of June, will be remem- 
bered in the annals of the Society, because it was 
by far the largest ever assembled, and while the 
place chosen was one probably very familiar to 
most of the members, yet it is always attractive, 
and a favourite with Americans in general. 

By the courtesy of the Lehigh Valley Railway, 
and through the efforts of its general manager, Mr. 
Fred. Vorrhees, member of the Society, a special 
train, composed of the finest drawing-room cars in 
the country, was placed at the disposal of the 
Society not only from New York, but also from 
Philadelphia, the two sections meeting at Bethlehem, 
about equidistant from both cities. 

The Cataract House was reached about 10 p.m., 
and as the day was quite warm, the members were 
content to retire and sleep within hearing of the 
roar of the river, which acted to many as a sort of 
lullaby. Beautiful and seductive as the scenery 
and Niagara always are, the members of the Society 
assembled promptly the next morning, and the 
session commenced. 





Water Supp iy. 


Mr. John W. Hill, of Cincinnati, presented the 
first paper, entitled ‘‘ The Quality of Water Sup- 
plies.” The assembly was large and distinguished, 
and on the platform were seated no less than six 
past-presidents, while the president, Colonel W. P. 
Craighill, was in the chair, and many of the ladies 
honoured the gathering with their presence. 

Mr. Hill believed that certain diseases were 
transmitted by water, the germ being carried in 
drinking water, yet he claimed no investigator 
had ever seen these germs in water, even with a 
microscope, and that all evidence on this point had 
been obtained by inoculation from water samples 
of nutrient media in test tubes or on culture plates. 
The soil, he stated, and the air and water, swarm 
with bacterial life, ‘‘and countless micro-organisms, 
and presumably organisms which cultivation and 
the microscope have not yet revealed, are steadily 
at work feeding upon and destroying the organic 
matter in these elements, and we who drink water 
and inspire air, are taking into the system thou- 
sands of these bacteria or their spores, every day of 
our lives, from which it follows that, first, all these 
bacteria are not pathogenic in character; or, 
second, the condition of the circulation or tissues of 
the human system are such as to repel their action 
and deprive them of a fertile soil, both of which are 
known to be true.” 

Fortunately for the comfort of his hearers, the 
speaker did not think many of these bacteria were 
the cause of disease, and even if they accompanied 
disease they did not cause it, but were active only 
when brought into contact with a vitiated circula- 
lation or some organic lesion. In examination of 
water it is assumed that the number of colonies of 
bacteria in a unit volume, bears some relation to 
the amount of organic matter present, and that they 
are diminished by reducing the quantity of organic 
matter, so that while absolutely pure water might 


carry @ disease germ which accidentally came into | 








it, the germ could not long subsist for want of 


nourishment. The knowledge of the existence of 
organic matter in water is of little use unless its 
source is known. 

‘* It is sometimes asserted that certain organisms 
are only found in good water, but if these are asso- 
ciated with other lower animal organisms, or the 
lower forms of filamentous algze, the water should 
be considered unsafe for drinking. 

‘* Exactly how impure water acts as a cause of 
disease is yet unknown. It is not yet proven that 
the comma bacillus is the cause of cholera, so also 
the proof is still wanting that the Eberth typhoid 
bacillus will cause typhoid. 

‘* The presence of putrefactive bacteria in water 
is an evidence of decomposition, but ptomaine 
obtained from decomposition, rather than the 
bacteria, may be the cause of disease. The disease 
most to be dreaded is typhoid fever, if we may ex- 
cept diphtheria, and it may be well to discuss the 
danger of a polluted water supply from this single 
standpoint. The delivery of water containing the 
elements of a fatal disease to a confiding and help- 
less community is, the writer thinks, the worst kind 
of criminality ; and no one engaged in such work 
who refuses to apply tests which will reveal the 
danger can hope to escape censure. 

‘* The difficulty of procuring a satisfactory supply 
of potable water is well understood by engineers, 
and sources which a few years ago were thought to be 
safe from a sanitary aspect are now open to grave sus- 
picions. This is due in part to the increased sewage 
pollution of rivers and lakes, aside from which there 
is pollution by the ordinary surface drainage from 
agricultural watersheds. 

‘* As the amount of water used for drinking pur- 
poses is but about } per cent. of the whole quan- 
tity consumed by the public, the writer at one time 
held that the better plan was not to attempt to 
make the whole quantity delivered potable, but to 
depend upon domestic filtration of that to be used 
for drinking purposes. The writer is now satisfied, 
however, that this will not answer, for the follow- 
ing reasons: All consumers will not use domestic 
filters. There is no domestic filter which is proof 
against dangerous pollution, and even if a satisfac- 
tory one were obtained, the average housekeeper 
will not give it the attention necessary to keep it 
in good condition. In other words, the potable 
supply must be furnished to the consumer in a 
proper condition for use. Even then, there will 
always be some risk in any case, and the true 
remedy lies in the direction of an absolutely un- 
contaminated source.” 

It is doubtful if water gathered on inhabited 
watersheds and impounded in large reservoirs, can 
be regarded as absolutely safe, neither can lakes 
having no current or circulation. While dilution 
in flowing water reduces the number of germs, it 
does not eradicate them, and they are capable of 
as serious results as though no dilution had oc- 
curred. Water containing 3000 germs per cubic 
centimetre had no effect on rats, while artesian 
water containing 10 germs was fatal to guinea- 
pigs, hence the number of germs was not a safe 
index. All should be eliminated. 

He stated that a Pasteur filter acted as a fine 
strainer, but not as_a safeguard against impurities. 
The organic matter in solution in sewage is twice 
that in suspension, and is beyond reach of any filter. 
Cincinnati has been well supplied for several 
years with mechanical filters, and yet of six cities 
in this country, and five in England, Cincinnati 
heads the mortality from typhoid fever. Boiling 
water and filtering after, deprives it of toxic 
qualities, but it is insipid, and not so wholesome as 
natural water. Filtration and distillation com- 
bined may solve the problem of safe drinking water. 
The cost of this would be about } cent per gallon, 
or, taking Cincinnati as a basis, 1.31 dols. per head 
per annum, the population being 325,000. 

In respect to the statement that water mixed 
with sewage in certain proportions might be safely 
drunk, Mr. Hill adapted the famous statement 
of President Lincoln in regard to deceiving people, 
stating it thus : 

‘*Any water likely to be adopted for drinking 
purposes may be safe to all people at some times ; 
it may be safe to some people at all times, but it 
may not be safe to all people at all times, and the 
protection of those who may at some time be sus- 
ceptible to its deleterious influences should warn 
us against the use of any drinking water known to 
contain organic matter from a sewage source. 

‘*Without regard to the manner in which we 
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obtain our drinking water, whether, as Mr. Rafter 
suggests, ‘from an absolutely uncontaminated 
source,’ by filtration, or by filtration and distilla- 
tidn combined, it should never be cooled by melt- 
ing in it natural ice from an unknown source. No 
objection can be raised to the melting of artificial 
ice from distilled water in our drinking water ; and, 
when this is not obtainable, natural ice can be 
safely used only by placing it in a receptacle separate 
from that containing the water.” 

The paper was carefully prepared, and was very 
timely. Its tone was moderate and suggestive, 
while the discussion brought out little not embodied 
in the paper. One distinguished engineer stated 
that now the problem had changed to quality of 
water rather than quantity. He agreed with the 
writer that aeration was not applicable to every case 
for purification, and that each demanded its own 
solution. He advocated large storage supply, not 
only for times of drought, but to give the water a 
chance for purification by settlement and exposure. 
Another stated he was about to aerate the water 
in tanks with 100 lb. air pressure above the water. 
He was not a great believer in bacteria and water 
analysis, 


OPERATING CANAL GATES. 


An interesting paper on ‘‘ Hoisting Apparatus 
of the Canal Headgates at Sewall’s Falls” was 
read by John R. Freeman. The natural flow of 
the river during the dry season is 1000 cubic feet 
per second for the 24 hours. The draught through 
the gates may be 2000 to 3000 cubic feet per 
second. The floor of the sluiceway is 10 ft. below 
the present crest level of the dam, and the top of 
the archway is level with the crest line of the 
present flashboards. The general arrangement of 
the sluiceways is shown in Figs. 1 and 2. ‘‘The 
foundation: was inclosed with tongued sheet piling 
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6 in. thick and 16 ft. long, driven as far as the pile- 
driver could force it, and the top of this piling was 
held so it could not spread, and thus allow the 
sand within to escape. Resting on this sheet 
piling, and locking over its top, was a 3-ft. floor of 
old railroad rails and concrete, which in turn was 
stiffened by the stone piers above, acting as ribs 
over this floor, and, as a few other steel rails 
were inserted as ties in the masonry above the 
arches, the whole mass of masonry composing the 
sluices is expected to prove rigid as a monolith, and 
any settlement cracks are believed to be an impos- 
sibility. Wing walls of cement masonry resting 
upon lines of sheet piling, carried down to a depth 
as great as could be conveniently driven, were, of 
course, extended out transversely to the axis of the 
canal for a considerable distance on either side of 
the sluiceway. A plank apron, to resist scour, ex- 
tends 25 ft. up stream from the gates, with 3-in. 
sheet piling driven 6 ft. deep across the channel at 
its up-stream end. A plank floor was designed to 
extend down stream from the concrete floor to a 
distance of 180 ft. from the gates. The writer did 
not supervise the construction of any part of the 
work, and has been told that this plank flooring 
was modified and decreased by those in charge. 
The method of construction of the iron ties and 
girders within the concrete floor was as follows: A 
6-in. layer of English Portland cement concrete was 
spread and well rammed over the whole site of the 
sluices ; on top of this a course of rails placed on 
their natural bed located 1 ft. apart on centres and 
extending the whole distance of 76 ft. transversely 
to the sluiceways. Then the spaces between were 


rails at right angles to the first were placed, running 
along under the edges of each pier. The outer 
ends of these rails were bent down to hook over 
the guide timber of the piling and prevent any 
chance for the bulging out or spread of this piling. 
Then another 6-in layer of concrete, and then an- 
other course of rails running transversely to the 
sluices, but 2 ft. apart on centres; then two more 
layers of concrete, and then another layer of rails 
close to the top of the floor, laid bottom up, 12 in. 
apart on centres, and flush with the flooring of con- 
crete, which was rammed in between them. The 
large proportion of iron which shows on the surface 
of this sluiceway floor, and the firmness with 
which the concrete locks in between the rails, gives 
a floor which it is believed will withstand almost 
indefinitely the scour from the swift current which 
at times rushes under the gates. This mass of iron- 
ribbed concrete gave an excellent bearing and sup- 
port for the narrow granite piers between the 
sluices, and the computed resultant pressure of a 
full pond with an empty canal, combined with the 
weight of masonry, falls within a base well suited 
to support it, and which has furthermore a large 
margin against ice thrust. The sluices are coarsely 
dressed squared granite blocks laid in Portland 
cement.”’ 

Brick arches laid in Portland cement cover the 
sluices, and four more lines of old railroad iron are 
imbedded in the masonry, their outer ends hooked 
down, and adjacent ends strongly spliced, so as to 
bind the whole together. The sill on which the 
gates rest is a massive girder-shaped iron casting, 
firmly imbedded in the concrete, and extending 
under the piers. The cost of everything shown in 
Figs. 1 and 2, except the gates and the hoisting 
rigging, was 15,000dols. The cast-iron pier faces 
for gates to slide against, sills, and arch faces and 





bolts for each gate, cost 200 dols. The gates cost 
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700 dols., with the rigging. Each gate has a clear 
width of 10 ft., and clear height of 12 ft. ; one man 
can lift or lower a gate quickly. The paper closed 
with an elaborate description of the machinery 
used in hoisting and lowering the gates. From it 
we extract a little : 

‘* We made this gate go easy, by carrying it upon 
the four cast-iron trucks, as shown in Fig. 1. These 
trucks are 18 in. in diameter, and run on a cast-iron 
track, formed in the same piece with the pier face. 

‘* During the entire time when the gate is raised 
from its sill, the pressure is carried upon these 
trucks. When the gate is entirely closed, these 
trucks are thrown out of commission by a sloping 
depression of about } in. in the tracks upon which 
they run, which allows the gate to drop back into 
close contact with the faces of the pier and sill. 
These wedge-like inclines in the track are shown at 
w and x (Fig. 1), and are ;4, in. for the upper pair, 
and ,‘; in. for the lower pair. 

‘* Suppose the gate now to be closed, and that we 
start to hoist it. At first it will start with no less 
of an upward pull than the ordinary gate, but by 
the time it has (by one minute’s use of a long lever, 
inserted in the notched wheel M, Fig. 5, instead of 
the hand crank) been laboriously raised from 1 in. 
to 2in. or 3in., the wedge-shaped incline on the 
rail under each of the four trucks will have brought 
these trucks to a firm bearing on their rails, and 
the face of the gate will be lifted up-stream } in. or 
$in. away from sliding contact, sliding friction 
will have disappeared, and thenceforth the progress 
of the gate will be rapid and easy.” 

Drift matter is ground to powder by the iron 





filled by a layer of concrete, and other courses of 


plates. The axles must be strong, and are shown 





in outline in Fig. 3, and the massive handles by 
which the gate is pulled up or pushed down are so 


connected to the axles as to distribute the stress. 
To reduce friction on the 5-in. axle on an 18-in. 
wheel, which is under water and cannot be 
oiled, roller bearings shown in Fig. 4 were intro- 


duced. They are of Tobin bronze rod, 1 in. in dia- 
meter, turned to 2-in. neck at each end, forming a 
journal whichisina hole in abrasscollar. Their work- 
ing face is 4 in. long, and thereare 18inanest. The 
worms are shown in Figs. 5 and 6. They are cut 
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from solid shafts of forged machinery steel 4 in. in 
diameter. As the worm tooth engages a cast-iron 
tooth on the wormwheel, the former was made 
} in. thinner. The small diameter of the worms 
brings the friction nearer the centre, and getting 
a greater leverage, reduces the friction. 

This worm has a diameter at pitch circle of gear 
of only twice its pitch (or more exactly, the dia- 
meter of bottom of thread is 2,}; in.; diameter at 
top of thread, 4 in.; diameter at pitch line of wheel, 
3} in.; pitch, 14 in.; and angle of advance, nearly 
15 deg.), but it works in an entirely satisfactory 
manner, notwithstanding its sharp angle of ad- 











vance. The only trouble thus far found is that 
the wormwheel arms are not so stiff as they ought 
to be in a direction parallel to the axis. There- 
fore, when the worm is not properly lubricated, or 
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when working under a heavy load, the rim of the 
wormwheel springs off to one side a little, under 
the drag of the worm, and then jumps back. 

In another design the spokes of the wormwheel 
ought to have stiff ribs added to the rather thin 
section shown in Fig. 8, to prevent sidewise 
distortion. 

In order to retain torsional strength with this 
small diameter, at the crank end of the worm the 
screw thread starts in from the 4-in. cylinder with- 
out any notch (see Figs. 5 and 6). Ball bearings 
were also introduced (see Fig. 6). They were1 in. 
in diameter, and cost 2.50 dols. per dozen. In Figs. 
7 and 8 are shown the forms of the involute rack 
teeth and the pinions used. The holes D are to 
allow the water to escape. In Figs. 8, 9, and 10 
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are the details of the precautions taken to hold the 
bearings rigidly in line. 

The writer, after describing these details at 
length, concluded with the following : 

‘The ratios of the train of gearing are such that 
one revolution of the pinion raises the gate 30 in., 
and this calls for 126 revolutions of the crank, or 
one revolution of the crank lifts the gate very 
nearly }in. From 30 to 50 revolutions per minute 
can readily be made on a crank of this sort, and at 
40 revolutions per minute the gate would be raised 
10 in. per minute.” 

A lively discussion followed, for there were 
present quite a number of sluice-men, dam-builders, 
and waterway ‘‘cranks” generally. Each one had 
his own ideas, even on the subject of anchor ice. 
One preferred to have the gate fitting flat on a flat 
sill rather than a mitre sill. He did not advocate 
carrying the sluice gates of a water-power canal on 
rollers, nor did he approve of hoisting by man 
power when there was water power available. He 
cited a case where he built a gate 14 ft. by 7 ft. 
with no water in the down stream fall, and it was 
raised by a man with one hand. What would have 
resulted if he had employed a two-handed man he 
did not state, and as one-handed men are not 
always available, this was certainly a case of special 
pleading. Another told of gates 4 ft. by 5 ft. made 
water-tight by brass sliding on brass. Gates 6 ft. by 
10 ft. with sills 16 ft. below adam, were made water- 
tight by inclined falls on the gate and the jambs. 

An arrangement, consisting of a pipe 8 ft. in 
diameter, fitting vertically on to a bevelled edge of 
the opening, and raised and lowered by chains over 
a differential pulley, was the next speaker’s theme. 
It worked under a head of 25 ft. 

A variation of this, it was said, had been used on 
the Welland Canal. It had square holes and in- 
verted pyramid-shaped valves built up of oak. As 
the day was very hot, the discussion drifted into 
anchor ice. A case was named where a rapidly 
flowing river was frozen over, and on cutting off 
piles below the water, they were found thickly 
coated with ice, which he attributed to the coldness 
of the piles. Anchor ice was defined by another, 
and one of authority, as consisting of the needles of 
crystallisation kept apart by the motion of the 
water by wind or current ; these form slush ice, 





which flows under the surface ice, adhering to it 
and growing downwards, forming a suspended dam. 
The ice will also adhere to the bottom of the river 
to a depth of 2 ft., and if broken off will at once 
rise. 

This closed the discussion, and it was high time, 
for when personal experiences, each one more 
startling than its predecessor, continue for any 
time, they are apt to degenerate into ideas instead 
of facts, and the possibilities of emulation become 
so great, that Ananias might be considered a novice. 
Mr. Freeman certainly can congratulate himself 
that his able paper was as thoroughly discussed as 
any presented at this meeting. 

(To be continued.) 





THE GUNS AND THEIR MOUNTINGS 
OF SPANISH BELTED CRUISERS. 
(Concluded from page 260.) 

WE conclude this week our illustrations of the 
guns and their mountings of the Spanish cruisers. 
On our two-page plate we give a cross-section and 
plan, while on page 314 we give other views show- 
ing details of the gear. In these various views 
we have adopted the same lettering and numbering 
of parts and pipes respectively as in the longitu- 
dinal section given in our issue of August 24, 
The same key (Tables V. and VI., on page 260 

ante), therefore, applies. 

The mounting of the gun and its apparatus for 
manceuvring are carried on a revolving turntable 
A, which is built of steel plates and angles. The 
upper surface of the turntable forms a platform A}, 
which is circular in plan. The lower part does not 
extend round the complete circle, but is shaped as 
shown in Fig. 11, having a width of 11 ft. 6 in. 
At its front and rear portions it is provided with 
a conical-faced ring a which forms the upper roller 
path. The mean diameter of this path is 17 ft. 
The turntable is carried on a live ring of conical 
rollers a!, which bear upon the upper roller path 
in the fore and aft section of the turntable, and run 
upon the cast-steel circular lower roller path b, 
which latter is carried on a suitable packing ring b? 
on the deck. This lower roller path also forms a 
pivot ring b' for keeping the turntable in true axial 
position. On the underside of the turntable and 
attached to the central revolving ammunition tube 
B is a faced ring ¢ of smaller diameter within the 
pivot ring b' of the roller path. Between the latter 
and the faced ring cagain there is interposed a 
series of vertical rollers c', Figs. 8 and 11, con- 
nected by a ring c* forming a live roller pivot. 

The ammunition tube B is attached to the under- 
side of the turntable, and revolves with it. At its 
point of attachment it has a diameter of 12 ft., 
and for a depth of 10 ft. itis conical. It extends 
parallel from this point downward, almost to the 
bottom of the ship, the diameter being 4 ft. 6 in. 
From the protective deck upward, the tube is en- 
cased in steel armour OC, having a thickness of 8 in. 
(20 centimetres). Inside there is a 1-in. skin 
plating of double thicknesses of plate. The thick- 
ness of the armour D protecting the turntable is 
10} in., and this is supported by a backing of 6 in. 
of timber, with similar skin plating in the interior. 

The ammunition tube is fitted with guides d of 
a channel section, defining the course to be taken 
by the charge carrier E, Fig. 8, in its ascent from 
the loading position on the magazine deck to the 
breech of the gun. It also contains the hydraulic 
presses EK! for raising the charge carrier, and at 
its bottom end it is fitted with a revolving centre 
pivot box B*, which serves for the introduction of 
the water under pressure, for operating the various 
organs, and for carrying away the exhaust water 
from the apparatus. On the magazine deck, at- 
tached to the tube and revolving therewith, is 
a bracket B* with three shelves. On the upper 
shelf B* the projectile is placed, and on the lower 





shelves B®, B® the half-charges. When the charge 
carrier descends to its bottom position, the projec- 
tile and charges can be pushed from the bracket | 
into the corresponding receptacles E?, E*, KE‘ in the 
charge carrier. The deposit of the ammunition on 
the bracket can be made whilst the turntable is! 
moving, as a circular way F is provided con- 
centric with the tube, and suspended under the 
protective deck. On this the ammunition is slung, 
and can be traversed to follow the movement of the 
tube. 

The charge carrier itself is provided with three 
pockets, each vertically above the other. In the 
uppermost pocket E? the projectile lies, and in the 





lower pockets E*, E‘ the half-charges. An exten- 
sion of the frame holding these pockets carries 
two rollers e, e' on each side of the charge 
carrier. These rollers work in the channel 
guides d fitted in the tube, and control the 
position of the charge carrier in its ascent and 
descent. The hydraulic presses E! actuate the 
charge carrier by means of ropes f, led over 
pulleys f!, f?. The operating valve controlling 
these presses is shown at J on the platform. 

When the charge carrier has been raised so that 
the projectile is about in line with the bore of the 
gun, it is allowed to rest upon a stop catch g, so 
fixing the true axial position of the projectile with 
the axis of the gun. The projectile is then rammed 
home by the hydraulic rammer G, which we shall 
describe later. As soon as the rammer is with- 
drawn, the charge carrier is caused to ascend until 
the first pocket E* of the half-charge is brought into 
position. It again rests upon a stop g!, and the 
charge is pushed into the gun. A further ascent 
takes place, and the remaining half-charge E* is 
brought into line, the carrier resting upon a third 
stop g%. These stops are actuated br « pedal H on 
the platform A!, conveniently placeu ior the foot 
of the man actuating the hoist valve handle J. 
The whole charge being now pushed forward into 
the gun, the carrier, as soon as the rammer is with- 
drawn, is allowed to descend to the loading station 
again ready to receive another charge. Here it 
may be mentioned that the gear is so interlocked 
that it is impossible to operate the carrier until 
the gun is fully run out and the breech open ; 
it is impossible to move the carrier whilst the 
rammer is in operation ; it is impossible to use the 
rammer unless the carrier is in correct position, 
resting on one or other of the stops; and it is 
impossible to elevate the gun during the operation 
of loading. These safety appliances we shall de- 
scribe in detail later. 

The gun mounting proper consists of a cradle K 
provided with grooves k', k? which receive the 
collars of the gun previously referred to. The gun 
is secured therein by the keys h, h'. The cradle 
is of cast steel, and on its lower front carries a boss 
K!, which receives the brake piston-rod L as shown 
on the detail drawing (Figs. 12, 13, and 14). 
The cradle is provided with two sliding faces 
K°, K* lined with gun-metal rubbing strips, and 
is fitted with slide clips K*°. It slides upon two 
forged steel beams M pivoted at their front ends 
to a bracket N carried on the fore end of the 
centre section of the turntable A. These beams 
are rigidly tied together by a steel casting, which 
forms the brake cylinder O(Fig.13). This cylinder is 
securely joggled and bolted, and receives the brake 
piston L attached to the boss of the cradle. The 
brake we shall describe later. The slides.are sup- 
ported near their centre by two rams P, P!, which 
work in cylinders Q, Q' attached to the turntable. 
The raising or lowering of these rams effects the 
elevation or depression of the slides, and there- 
with the gun. The rams are double-acting, though 
the centre of gravity of the oscillating weight is 
slightly behind the centre of oscillation. At the rear 
of the slides there is fitted a tank m, Fig. 8, which 
receives the dirty water from the washing out of 
the gun and delivers it by a pipe j on toa part of 
the turntable whence it can beled by pipes to suit- 
able drains. The slide beams M and carriage K 
are supported on the cast-steel trunnion bracket 
N provided with pivots. The bracket is bolted to 
the platform A!, and secured thereto by clips o, 
which resist the tendency to lift, and reduce the 
strain on the securing bolts. Clips A? are also 
bolted to the front side of the turntable ; these 
clips engage with the lower roller path b, their 
object being to prevent any lifting action of the 
turntable when the gun is fired. 

The shield is carried on a platform by a struc- 
ture and framing Z, covered with skin plating Z', 
to which is attached armour Y having a thickness 
of 3.149 in. It completely incloses the barbette 
and all the mechanism. It is dome-shaped except 
for the portion in the centre Y!, where it is raised 
to form a tunnel allowing for the recoil of the gun 
at extreme depression, and at the extreme rear there 
is a tower Y?, which is armoured like the rest of 
the shield. This tower incloses the platform A‘, 
from whence the commandant controls the eleva- 
tion and training of the gun. He also sights the 
gun from this position, the fore sight Z* being 
bolted to the shield, and the rear sight Z* with its 
tangent bar being in the tower. 

The training of the turret is effected by means of 





ENGINEERING. (Sept. 7, 1894, 








amet | 
| 
= 


eH Ci 


A 
nt ron m 











PUNJAB. 


| 
S ! 7 HEE ; ld ~ . Z XS 
ix x X AN = AUD SENN = ON CME K . WE OK KK ww 
fl || eee LS : — a x 
fis sen || mere 1 y, : ~ Bee 
bi ii 
2 il 


“ 





NEAR MULTAN, 





Well for 
Garrison 


























Fig G. 
Pier Section 











\ \ GG 
AK ~~ 
Of LITT 
Pi 








io 
ie 
iS 
Z 
nen 
Z 
me 























BELL, 


R. 








(For Description, see Page 320.) 





re een 


| 
c re 
; eee 
P= PST SiS 


Fr 





























Fuss 
































we 





| 








pQ 
< 
7, 
_ 
en) 
O 
oat 
“ 
- 
f2 
(2 
se 
= 
ee 
= 
— 
) 
a 
a) 
= 
co 
oa) 
ae 
y. 
en) 
2) 
62 
Fa 
se 
op) 











ABUTMENT 
Masa 


iby 














THE 



































Sept. 7, 1894.) 


ENGINEERING. 





319 








THE SHER SHAH BRIDGE OVER THE RIVER CHENAB, NEAR MULTAN, PUNJAB. 









































Vig 






















two hydraulic training presses X, X! bolted to the 
platform deck. These ramsactuate a pitch chain « 
which partly surrounds a toothed wheel W fixed on 
the central tube, and by their movement they give to 
the turret the rotation required for the maximum 
angle of training = 250 deg. The tension of the 
chain is assured by an auxiliary tension press <'. 
The rams X2, X° are controlled from a handwheel 
V fixed in the sighting tower and working in a 
horizontal plane, geared so that the movement of 
the turret follows the movement of the handwheel. 
This handwheel actuates shafting V' geared with a 
distributing slide valve U. This latter is connected 
by the pipes numbered 22 and 23 carried down 
the central tube to the central pivot box B*, where 
they are fitted with swivels u, 7, which lead to the 
training presses X, X'. Thecentral revolving tube 
being attached to the turntable, rotates the latter by 
the action of the pitch chain x on the toothed ring 
W. Automatic cut-off gear is provided tending to 
neutralise the action of the handwheel in the 
sighting tower, so that for continuous movement 
the handwheel V must be continually turned, and 
in this way the gun can be trained very slowly or 
quickly and at once to the desired direction. 

This controlling gear, illustrated by the detail 
view, Fig. 15, on page 314, consists of a rack v 
fixed to the lower roller path b, with which 
engages a pinion v' on a vertical shaft v* carried 
by brackets on the turntable. This shaft at its 
upper end carries a spurwheel v', which is geared 
with the spurwheel forming part of the threaded 
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sleeve 7 working upon a screwed spindle 7° having 
at its upper end the handwheel V in the sighting 
tower. This sleeve is provided with a collar y, 
which receives the end of a forked lever y! keyed 
on to a horizontal shaft y*, which by means of 
another lever * operates the slide valve U. 
Thus any movement of the screwed shaft v° by 
means of the handwheel V traverses the sleeve 
vy’, and thereby actuates the valve U. Imme- 
diately the turntable begins to revolve, the fixed 





rack v on the roller path ) drives the pinion +! 







geared with the pinion on the sleeve v°, and causes 
the sleeve to travel upon the threaded shaft, thereby 
partly neutralising and cutting off the movement 
given to the sleeve through the shaft by the hand- 
wheel V. 

The elevation of the gun is also controlled from 
the sighting station in the tower by means of a 
handwheel T mounted on a horizontal axis, and so 
geared with the elevating valve S that the move- 
ment of the gun follows the movement of the 
wheel—thus the turning of the wheel towards 
the operator raises the muzzle of the gun, and, 
turning the other way, results in the depression of 
the muzzle. On the horizontal axis is a pitch wheel 
t (Fig. 10), and on a screwed sleeve s? on the valve 
spindle s! is another pitch wheel t! connected with 
the handwheel axis by a chain /*. Movement of the 
screwed sleeve s” causes the valve to travel in the 
direction to elevate or depress the gun. Imme- 
diately that movement of the gun takes place, an 
arc T! bolted to the gun slide M actuatesa piaion 1, 
and through shafting 7+! and bevel gears »* (Fig. 9) 
drives the screwed shaft s' on which the sleeve s” 
works, causing the sleeve to move in the opposite 
direction, exactly on the same principle as described 
for the training movement, and, as in that case, 
neutralising the action of the handwheel. The 
sequence of the movements is the same as in the 
training apparatus, and by means of this continuous 
cut-off gear the slowest possible movement can be 
made. This is particularly desirable in the case 
of guns which can be kept pointed towards the 


320 


ENGINEERING. 


[Sepr. 7, 1894. 








enemy whilst being loaded, and are only required 
to follow any movements of the enemy. 

From the distributing slide valve S pipes 
Nos. 20 and 21 lead to the elevating presses, 
which consist of two steel cylinders Q, Q! 9 in. 
in diameter, fixed on the turntable A underneath 
the gun slides. In these cylinders the hydraulic 
pressure is against the trunk pistons q', q’, the 
rods of which are hollow, and are connected to 
the gun slide by links P*, P* pivoted to the gun 
slide at p, p', and working in spherical hollows 
p” in the piston-rods, as shown on Fig. 12, page 
314. The water acting on the underside of the 
pistons q', q? depresses the gun, and acting on 
the top side elevates the gun, bringing it to 
the desired position for range. When loading, 
the angle of the gun is fixed by bringing stops R 
on the gun slides M on to a couple of pawls R! 
keyed on to the horizontal shaft R*, Fig. 9. To 
the latter shaft is attached a working lever R*, 
which throws the pawls into the stop position, or 
removes them when the gun is required to be 
fired at angles higher than the loading angle. 

The rammer G for loading is of the telescopic 
type, being provided with three telescopes working 
inside a gun-metal casing. This is arranged to 
swivel upon a standard G! at the rear of the plat- 
form, and to lie underneath the floor of the sighting 
tower. The rammer is operated by a distributing 
valve marked G? placed on the longitudinal bulk- 
head of the shield structure. It is provided with 
an automatic cut-off apparatus, to be used when 
ramming powder. This apparatus limits the travel of 
the rammer-head G* toa predetermined extent, and 
so prevents the rammer driving the charge hard up 
against the projectile, and thereby crushing the 
powder. It also automatically returns the rammer 
to its home position. 

Figs. 16 and 17, page 314, illustrate this arrange- 
ment. In the rammer head G’ a T-groove is pro- 
vided. On the rammer casing at 8 6! there is a 
series of brackets which form guides for a telescopic 
rod. Inside of this latter there isa square rod which 
slides through it, and engages by a claw with the 
T-groove in the rammer head. A sleeve $ is fitted 
on the telescopic rod, provided underneath with 
feathers working in keyways on the rod. The ex- 
terior surface of the sleeve has grooves partly 
rectilinear and partly helicoidal, and in these 
grooves work pins or studs which are fixed in 
another outer sleeve. These two sleeves are 
carried in bearings 6? on the rammer casing. The 
sleeve with the grooves has no end movement, 
and the outer sleeve is free to move to and 
fro by means of the operating lever for the 
valve. It has grooves which slide between guides 
and prevent its rotation. When ramming a pro- 
jectile the movement of the operating lever causes 
the outer sleeve to slide in the straight part of the 
grooves of the inner sleeve, and therefore does not 
cause any rotation of the telescopic rod. The 
action of moving the lever admits water under 
pressure to the rear side of the rammer pistons, 
and the rammer runs out to its full extent, 
carrying with it the projectile to its chamber 
in the gun. For ramming the powder the valve 
handle is then reversed, and the outer sleeve slides 
over the helicoidal grooves in the inner sleeve, 
causing the latter to rotate and carry with it 
the telescopic rod. The claw on the end of the 
inner rod then engages with the T-groove in the 
rammer head. Water being again admitted to 
the rear side of the rammer piston, the rammer, as 
before, runs forward, carrying with it the charge. 
But as the rammer head is then engaged with the 
claw to the telescopic rod, it drags the rod with it 
until a buffer @ at the rear end of the telescopic rod 
strikes a sleeve on a part which protrudes from 
the bar, and thereby moves the sleeve and returns 
the actuating lever to its neutral position. 

The hydraulic brake, illustrated in detail by 
Figs. 13 and 14, acts in the folloving manner. At the 
commencement of the recoil the piston L' is forced 
into the cylinder O by the movement to the rear of 
the gun. In doing this the water in the cylinder 
must pass through orifices /' in the piston to 
the front side thereof. Owing to the piston-rod L 
entering the cylinder, a certain portion of the water 
equal in volume to that of the rod is displaced from 
the cylinder, and passes through a discharge valve 
to an exhaust-box. The orifice /* in the piston 
through which the water passes from one side to 
the other, is controlled by a bar of a gradually 
tapering form O', This bar is attached to the 
rear cover O? of the cylinder, and works within 





the piston-rod L. As the piston passes over the 
bar, the orifice for the escape of the water is varied 
by the changing form of the bar, which is so 
arranged that very shortly after the commencement 
of the recoil the orifice is greatest, and thence until 
the end of the recoil it is continually diminishing 
until the whole of the energy of the recoil has been 
absorbed, and the gun brought to rest in a dis 

tance of about 45 in. The piston is provided with 
five valves 1°, which open under the action of 
recoil, but which close when pressure is put on the 
front side of the piston. After recoil has taken 
place, the hydraulic pressure is admitted to the rear 
side of the piston and to the front side also; but 
the area of the piston on the rear side being greater 
than the area on the front side by reason of the 
diameter of the piston-rod, the piston is caused to 
run forward, and thereby carry the gun to the run- 
out position. 

The water displaced by the recoil passes by a 
spring-loaded valve M', which it lifts, and thence 
enters the discharge pipe M?. The load on this 
valve is adjusted to resist the passage of water if 
it is desired to run the gun in under the service 
pressure, in which case the rear side of the piston 
is made open to the exhaust. The supply of water 
under pressure to and from the brake cylinder is 
carried by means of pipes N!, N*, Fig. 11, attached 
by swivel joints N°, N‘to the trunnion bracket N, 
the pipes being carried to the frontand rearend of 
the cylinder for the purpose of running the gun 
in-or out. 

Coming now to the safety gear, the first opera- 
tion, the gun having been fired, is to prevent the 
ascent of the charge carrier until the breech has 
been opened. This is effected in the following 
manner: The gun is run out by the hydraulic power 
until it reaches its stops M°; the breech is then 
opened and the block swung round. When fully 
open a portion of the mechanism strikes a bolt 
Z° carried on theshield. This bolt is connected by 
a wire rope marked Z° which is attached to a 
weighted lever Z*. The lever again carries a bolt 
engaging with a bolt on the hoist lever. The 
charge carrier cannot be raised unless the bolt has 
been withdrawn by reason of the weight being 
lifted by the breech mechanism when fully opened 
striking the bolt on theshield. Directly the breech 
is closed again the weight comes into operation, and 
locks the bolt with the hoist lever. The carrier 
valve lever J being set free, and the carrier brought 
to the rear of the gun, safety gear in connection 
with the rammer G allows the latter to be swivelled 
round in line with the bore. As has been stated, 
the gun when being loaded rests on stops R, which 
determine the loading angle ; but to prevent any 
accident by the accidental elevation of the gun 
whilst the projectile is being pushed home, the 
carrier is made to interlock the screwed sleeve S? 
of the elevating valve S, so that no movement can 
be given to the elevating valve whilst the carrier is 
in position. To prevent the movement of the 
carrier whilst the rammer is in operation, the 
rammer valve G? is interlocked with the hoist 
valve J, so that this latter cannot be moved while 
the rammer is in operation. Therefore, by the 
fact of the carrier being in the loading position, the 
gun cannot be elevated, and the rammer can only 
then be operated. Immediately the rammer is 
withdrawn the carrier can be moved, and imme- 
diately the carrier is clear the gun breech can be 
closed. The system of interlocking is, indeed, 
similar to that adopted for railway signals and 
points. 

When the vessel is sailing in peace time the 
gun will lie fore-and-aft in the ship, and the turn- 
table will be secured in position by two locking 
bolts D! placed one on each side, engaged with 
sockets d' attached to the barbette wall. At each 
side of the gun slides on the platform are brackets, 
which serve as lateral guides for the rear ends of 
the slides, and at the same time stays M® are 
attached to the gun cradle and to the brackets, 
securing the gun against any vertical movement on 
the stops. The opening between the barbette wall 
and the shield is covered by a canvas apron, 
attached to the shield bya band, and secured to the 
barbette wall by a series of dog screws. 

We have now described the principal organs for 
working the turrets, and there but remains to de- 
scribe the source of power—the hydraulic pumping 
machinery. Each turret has its own engine, which 
in each case is of the direct-acting differential 
type. It is placed on the platform deck and con- 
nected with the turret by a service of pipes to 





the swivel box B’, at the bottom of the revolving 
central tube. The exhaust water from the turret is 
carried by a pipe numbered 2 to the tank M* 
near the engine. The diameter of the steam 
cylinder is 16 in., and the stroke 12 in., while the 
diameter of the pump piston is 3.5in., and the 
piston-rod is 24}in, Each engine will deliver 45 
gallons per minute, at the pressure of 80 kilo- 
grammes per square centimetre (1138 lb. per square 
inch), and while working at 60 revolutions with a 
steam pressure of 57 lb. per square inch. Under 
these conditions the engine will train the turret at 
the rate of 250 degrees per minute. The engines 
are fitted with hydraulic governors and a steam 
speed governor. The latter limits the speed to 90 
revolutions per minute, while the former controls 
the speed of the engine by the pressure of the 
water delivered. In addition to the steam pump- 
ing engines, each turret is provided with a hand 
pump with three-throw cranks and handles, for 
moving the various organs in the installation for 
cleaning purposes. 

The wash-out of the gun is taken from the main 
water service, and is actuated by a pedal valve \ 
on the platform, which conveys the water through 
a hose to the bore of the gun. 

The design and construction of the mounting 
and the apparatus was carried out by Sir Joseph 
Whitworth and Co., Limited, Manchester, who are 
the manufacturers of gun mountings on the Canet 
system in England. 





THE SHER SHAH BRIDGE, PUNJAB, 
INDIA. 

One of the most remarkable features of Indian 
rivers is the want of stability of their courses. 
Many of them flow through flat valleys of great 
width. Successive floods deposit silt along the 
banks, and finally the bed itself is raised until, as 
has been stated on good authority, the river itself 
occupies the highest ground in the valley, as proved 
by levels taken across it. Then if an exceptional 
flood comes, the river may breach its banks, and, 
flowing into the lower ground, form a new water- 
way there, possibly some miles distant from its 
original course. Such vagaries have caused great 
trouble to Indian engineers. Ifa bridge were started 
across a river at one point, there was no security 
that, when the bridge was completed, the river 
would not have wandered some miles away. This 
instability of the waterway led to a greatly increased 
expenditure on bridge work, as it was not thought 
possible to control the vagaries of the stream. In 
more recent years, however, considerable success 
has attended attempts to train such rivers into fixed 
channels at points where it is desired to erect 
bridges, and we are indebted to Mr. F. J. E. 
Spring for an account of the important work of 
this kind carried out in connection with the Sher 
Shah Bridge over the Chenab River, near Multan, 
Punjab. This river, which is that referred to 
by the Greek historians of Alexander’s conquests 
as the Sandarophagus, or as the Asekines, is 
a typical river of Northern India, and is 700 miles 
long between its source and its junction with 
the Indus at Mitankot. Between October and 
May it is a comparatively gentle stream about 
one-third of a mile wide and 10 ft. to 12 ft. 
deep; but when the snows melt during the 
summer months, it is subject to enormous floods, 
becoming some two miles wide, and rushing along 
at a velocity of from 4 ft. to 10 ft. per second. Its 
bed, for a depth of 60 ft. to 100 ft., is composed of 
fine silt and sand, through which the river easily 
cuts afresh course. Thus, at the commencement 
of the floods, the deep-water channel may be found 
near the right-hand bank, and later on at the left- 
hand bank, some 14 to 2 miles distant from the 
first position. Like most rivers flowing through 
a flat country, its course is very sinuous, and it is 
continually gee through the necks of the 
bends and taking short cuts over shallows ; the 
old course then rapidly silts up. When the first 
bridge was sited across this stream in the 
‘*seventies,” it was thought necessary to bridge 
the maximum width of the river, which was done 
by 64 spans of 145 ft. each. Since then, how- 
ever, it has been possible to train the stream, and 
a number of the spans have been permanently 
closed. 

In designing a new bridge across the river at 
Sher Shah, Mr. J. R. Bell determined to reduce 
the untrained width of the stream—some 8000 ft. 
—to 3600 ft. by means of artificial banks, and to 
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cross the stream thus narrowed by 17 spans of 200 ft. 
each. The bridge, being designed to carryaline which, 
in common with most of those in Northern India, 
has been laid out with special attention to military 
requirements, is provided with block-houses at each 
abutment, these being clearly shown in Figs. 1, 2, 
3, and 7, page 318, which render it safe against the 
attack of infantry. Hach separate pier is also simi- 
larly, though less elaborately, protected (see Figs. 4, 
5, and 6). During the intervals of train traffic the 
bridge has to accommodate the country carts, and 
to this end it is provided with a solid floor, as indi- 
cated in Figs. land 5. The main interest of the 
structure consists, however, in the means employed 
to limit the width of the waterway at the bridge 
site. This reduction of the river bounds could be 
effected without any material increase in the velo- 
city of the stream, because in flood time only a 
small portion of the whole channel is doing full 
duty, the eddies being such that whilst in one place 
the velocity may be + 12 ft. a second, in another it 
may be — 2ft. Between the training walls this 
eddying does not arise, and the channel discharges 
the maximum quantity of which it is capable at a 
uniform and not very excessive velocity, viz., some 
8 ft. or 9 ft. asecond. A diagrammatic sketch of 
the training walls adopted at the Sher Shah bridge 
is shown in Fig. 18, page 319, in which A A denote 
the flood banks of the river, B B the training walls 
guiding the stream through the bridge, and C C the 
approach embankment, which is made of material 
quite capable of withstanding a static head of 
water. The width between the upper ends of the 
training walls is made equal to the opening through 
the bridge, and hence these walls taper slightly. 
Their ends are curved both at the up and down 
stream extremities, as shown. These walls (Fig. 17) 
consist of a hearting of sand carried up to 3 ft. 
above the highest known flood level. They slope 
on both sides at 2 to 1, and on the stream side are 
carried down in cutting to the lowest practicable 
depth, this being limited by percolation through 
the sand. A trench 60 ft. wide was excavated 
along the bottom of the slope. In this trench an 
apron of rough stone blocks weighing 80 1b. to 
100 lb. each was laid horizontally, and carried up 
to the top of the bank as pitching. This stone 
layer over slope and apron is from 3 ft. to 4 ft. 
thick. The River Chenab never scours to a greater 
depth than 50 ft., but, as already explained, it was 
impracticable to carry the slope down to this depth 
owing to percolation, and for this reason the apron 
was adopted. Should, then, scour take place along 
the edge of the apron, the loose stone forming the 
latter will simply fall in, and protect the bank from 
being undermined, taking a final slope like that 
shown in Fig. 17. This stone pitching and apron 
are continued round the heads of the training walls 
and along the back face for a distance of 100 ft or 
200 ft. The amount of stone used averaged about 
1000 cubic feet per lineal foot of the embankment. 
Though at one side of the bridge there is a con- 
siderable distance between the back of the wall 
(Fig. 18) and the original river bank, the current is 
not able to scour the railway embankment CC, as 
to do so it would have to follow an extremely 
tortuous channel, as indicated by the stream lines 
shown. Asa matter of fact, a temporary embank- 
ment E E stood perfectly against the water during 
a severe flood, and this bank, it will be seen, is in 
a much more exposed position than the railway line. 
The effect these walls have had on the river course 
is well brought out in Figs. 15 and 16. The cost 
of these training walls was about two-fifths that of 
the bridge proper. 

The foundations of the structure were, as is usual 
in these sandy strata, sunk on the well system. 
Hexagonal twin wells were used for the river piers, 
arranged as shown in Figs. 8 and 1l. The sides 
were 4 ft. thick, and the two wells formed a block 
measuring 284 ft. long by 18 ft. wide. The curbs 
were of wrought iron (Figs. 9 and 10), and were 
built of }-in. plate reinforced with 3in. by 3 in. by 
in. angle iron. The total weight of curb and 
bond-rods was 9.2 tons per pier. The sinking was 
done mainly by Mr. J. R. Bell’s large dredgers, which 
are capable of raising 40 to 45 cubic feet of material 
per lift. They were worked from ordinary steam 
travelling cranes arranged as shown in Figs. 12 and 
13. The quickest progress attained on any day was 
7 ft., and 28 days was the shortest time taken 
to sink any well to its full depth of 75 ft. below. 
The longest time taken for any well was 70 days. 
The average rate of progress was 52 days per well. 
Mr. Spring states that the double polygonal wells 





have many advantages. With an oval or rectangular 
block, having a couple of dredging holes through 
it, the corners between these holes cannot be got at 
by the dredger. With the double polygonal wells, 
however, these corners are outside instead of inside 
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the well. A better form of these double wells than 
that used at the Sher Shah Bridye is, in Mr. Spring’s 
opinion, that shown in Fig. 19, being more easily 
sunk, and this form has been adopted at the 
Kistna Bridge. To get the curbs into position, 
blocks of stone were thrown from boats round the 
site of the intended foundation, forming a circular 
ring 50 ft. in diameter. This ring was then filled 
with sand, and on the island thus formed the curb 
was laid and the building commenced. The stone 
deposited afterwards served to protect the pier 
from scour, though, in certain cases, the stone sank 
during the subsequent dredging too deep to act 
efficiently as a scour preventer. As will be seen 
from Figs. 4, 5, and 6, the tops of the wells are 
corbelled out to receive the neat work. In flood 
time a temporary wall was built on this corbelling, 
as shown in Fig. 6, forming a sort of cofferdam, 
inside of which work was carried on in spite of the 
floods. This cofferdam was only 18 in. thick, but it 
was reinforced with cross walls or struts inside, and 
so successfully withstoods heads of as much as 10 ft. 
The well filling for the first 10 ft. above the curb 
consisted of Portland cement concrete, and above 
this of simple broken brick ballast, which was 
carried up to within 10 ft. of the well tops. The 
remaining 10 ft. was then filled with concrete. 

The superstructure of this bridge is of but little 
interest, the general type being shown in Fig. 14. 
The spans between bearings are 206 ft., and the 
weight is 219 tons per span. They were designed 
by Sir A. Rendel, and are intended to carry a test 
train consisting of two engines, weighing with their 
tenders 73 tons, and 44ft. long between buffers, 
the rest of the span being covered with wagons 
measuring 22 ft. over buffers and weighing 18 tons. 
The steelwork in the main members under the 
maximum load will be strained to 7 tons in tension 
and 6.5 tons in compression. 

The cost of the structure has been about 424 lakhs 
of rupees, made up as follows : 





Rs. 

General accommodation and service 
works ... is ” oes te 3, 68,323 
Four miles approaches 4, 21,183 
A large junction station 2,13,160 
River training and narrowing 8,12,200 
Sher Shah Bridge proper 20,33, 914 
Total ... 38, 48,780 


The item ‘‘ General accommodation and ser- 
vice works” consists of a colony for the engineers 
and foremen, and labouring staff; workshops and 
store buildings ; hospital; pile bridging; service 
railways for the whole work ; and a proportionate 
share of plant and establishment charges. The item 
‘* Approaches ”’ consists of four miles of 5 ft. 6 in. 
gauge railway and its minor bridges, as well as a 
considerable length of cart roadway alongside. The 
junction station was equipped with everything 
necessary for the heaviest troop traffic. The last 
two of the above five items are the only ones 
which are of much general interest, and their details 
will now be given. 

River training and narrowing consisted of the 
following items : 





Rs. 
Closing old channels 38,116 
Earthwork ea = as 39,000 
Two small silt inlet bridges ... 10,822 
Permanent protective railways 80,000 
Stone used in training the river 4,93,862 
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Rs. 
Reserve of stone 1,04,440 
lant ine ae 7,680 
Establishment ... 38,160 
Total 8,12,200 


The rough stone, weighing about 80 Ib. each stone, 
and brought by train from a distance of 200 miles, 
cost in place Rs. 15 per 100 cubic feet, say 5s. 
per cubic yard. The items of the cost of the bridge 











itself may now be given in greater detail. They 
are shown in the following Table : 
Items of Work. — Unit.| Rate. Cost. 
Rs. a. p. Rs. 

Preliminary survey... aa os a a 6,413 
Well curbs and bond ironwork | 184 tons 3338 0 ( 62,158 

»» Masonry and concrete in| 1,50,006 100 63 4 0 95,184 

cement .. “a a eel jeub, ft 
Well masonry and concrete in| 

ordinary ce wee | 4,86,006, ,, | 3560) 1,73,000 
Well sinking, labour and stores) 6,36,000' —,, 26606; 1,69,643 
Special plant for well sinking ..| 6,36,000 ,, | 43 6) 27,520 
Superstructure masonry in) 

cement .. ~_ wa - | 47,00) ,, | 7280 34,196 
Superstructure masonry it | 

mortar .. as aa ..| 1,23,000} ,, | 490 0) 60,243 
Stone pitching rourd the piers) 7,33,000| __,, | 1646; 1,20,205 
Girders, delivered at the Indian | } 

port ee ee pe ..| 8,740) tons | 1940) 7,26,522 
Girders, carriage, in India, to | | | 

work... ae Ee P 3,740, ,, 2270 85,009 
Girders, labour of erecting and | 

riveting... ae es 3,740} ,, | 4070 1,52,492 
Girders, stores and special plant 3,740) ,, 1300 48,833 
Girders, painting ps Sa: 25 0) 9,281 
Longitudinal teak sleepers. | = lineal 270] 19,871 

feet 

Wood paving for cart traffic . 3,620: ., 480 17,38t 
Defensible block-houses 4, No, 8092 5 0 32,370 
Plant for general use .. os Pan oe =| 18,240 
Establishment .. ms asl “a ae ae. 4 90,630 
Contingencies, flood and othe? | } 84,720 





| | | 
Total . ‘| 20,33,914 





It will be useful to see how far the expenditure 
of so large a sum as Rs. 8,12,200 in narrowing the 
river was justified by the saving thereby effected in 
the cost of the bridge. The over-all length of the 
bridge being 3656 ft., its cost per lineal foot was 
about Rs. 556. The entire breadth of the river 
between its permanent banks was about 8000 ft., 
so that by narrowing the river a saving was effected 
of 4300 lineal feet of bridging at Rs. 556 per foot, 
or Rs, 23,91,000. This saving was effected by the 
judicious expenditure of the aforesaid Rs. 8,12,200, 
so that by the system of training adopted there was 
effected a net saving of Rs. 15,79,000, or, say, 
100,000/. sterling. The whole of the work was 
carried out under the immediate direction of Mr. 
Spring. 








EXPRESS PASSENGER LOCOMOTIVE. 
(Continued from page 293.) 

ON pages 322 and 323 we publish some further illus- 
trations of the four-wheel coupled express locomo- 
tive constructed for the Belgian State Railways by the 
Compagnie La Métallurgique, of Tubize, and shown at 
the Antwerp Exhibition. The engines of this type 
(No. 12 of the Belgian State Railway standards) are 
specially designed for hauling trains of 150 tons, 
exclusive of the locomotive, up grades three miles in 
length and 1 in 200, at a minimum speed of 56 miles 
an hour, a speed often exceeded. It will be seen from 
the illustrations that the inside cylinders have valve 
chests on the outside and inclined (see Fig. 5). The 
springs are straight, as shownon Fig. 1 of the two- 
page plate published by us last week, and not curved, 
as is usual in Belgian State practice. The axles of the 
leading wheels are mounted in radial boxes on the 
Rechter suspension system, adopted for several 
years by the Administration. It will be noticed 
that the driving axle is supported in a central 
bearing attached to an intermediate frame (see plan, 
Fig. 2). The most interesting feature of this engine is 
the boiler, full details of which are shown iu Figs. 7 to 
14, page 323. It will be seen that the firebox is un- 
usually long and wide, and that the American type of 
extended smokebox is adopted, with a square chimney. 
The diameter of the driving wheels being 6 ft. 10 in., 
there was not sufficient space to place the firegrate 
over the axles, and as it would have thrown too great 
a load on the rear axle, while reducing the adhesion 
efficiency, if the firebox had been shifted further back, 
the forward part of the firebox and grate were reduced 
in width (see Fig. 8) so as to be placed between the 
rear pair of the coupled wheels, while the axle of the 
trailing wheels is sufficiently low for the firebox and 
ashpan to be placed over it, and the width extended 
as far as was necessary. The form adopted is clearly 
shown in Figs. 7, 8, 11, and 12. The dimensions of 





the firebox are given on page 324. 
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EXPRESS PASSENGER LOCOMOTIVE; ANTWERP EXHIBITION. 
CONSTRUCTED BY THE SOCIETE ANONYME DE LA METALLURGIQUE, TUBIZE, BELGIUM. 
(For Description, see Page 321.) 
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Particulars of Boiler for Express Passenger Locomotive. 
Firebox : 
Material 
Length _ 
Width in front 
+, ab back 
Height in front 
at back 


Copper 
9 ft. 0.39 in. 


Heating surface ... ie 
Thicknes: of back plate ... ee 
ot Haar side plates 
tu 


3 2h] al 9 
126 79 sq. ft. 
.55 in, 

” .55 ” 

oo plates ... 
Diameter of copper stays * 
Distance apart of copper stays... 
Specified ultimate strength of 

copper... is eal ...13.97 tons per eq. in. 
Extension of ultimate strength 
of copper... oe 
Firebox Shell : 
Length Ee 
Width in front 
» at back 
Height in front 
»» atback . 

Thickness of plate 
Boiler: 

Internal diameter 

Length fn aoe 

Thickness of plates 

Diameter of rivets se 

Thickness of tubeplates ... 

Number of tubes ... ~ 

Length between tubeplates 

External diameter of tubes 

Thickness of tubes 

Heating surface ... 


ok .98 
98 55 
3.94 ,, 


22 per cent. 


.51 in. and .55 in. 


4 ft. 3.18 in. 


242 

12 ft. 5.61 in. 
1.77 in. 

10 ,, 
1237 sq. ft. 
The forward part of the firebox constitutes a combus- 
tion chamber, and the length of the rear portion is 
such as to allow a grate more than 9 ft. long to be em- 
ployed ; the grate is framed upon a central pivot, so 
that it can be easily oscillated for cleaning. The fire 
opening is 4 ft. 7 in. wide, and is closed by a 
door with three divisions. Figs. 14 to 24 are details 
of firebox and stays, and of firebox riveting. With 
regard to the latter, it will be noticed that the longi- 
tudinal joints are made with double, and the circum- 
ferential joints with single, cover plates. 


(To be continued.) 








TUBULAR STEEL-FRAMED WAGONS. 

Tuk Church system of steel tubular frames for rail- 
way wagons has been before the public for some years 
(see ENGINEERING, vol. 1., page 648), and some im- 
portant modifications have been recently introduced, 
which are illustrated by exhibits both at Antwerp and 
Karl’s Court. The illustrations on page 326 show 
very clearly the method of construction. As the 
tubes are received from the manufacturer they are cut 
to lengths and squared, requiring no manipulation 
beyond the bending of thetwo used asbraces. The head- 
stocks and intermediate laterals are made of ordinary 
channel sections. The system of clamps or binders, 
for securing the tubes together and keeping them in 
vertical lines, is such as to present at the points 
of greatest strain, thatis, at the hornplates and brake- 
hangers, the equivalent of a solid beam of relatively 
large section; and the manner of securing them to 
the lateral channels, and to the pillars for supporting 
the sides, further increases the ability of tubes of 
small diameter to withstand the strains imposed by 
the body and load upon the frame when taking curves 
at high velocity. As will be noticed, these strains 
have been thought of sufficient importance to cause 
the introduction of an unequal *T -section with its 
greatest depth in their direct line ; the section being as 
well a handy means of attaching the ordinary bearing 
spring shoes. In the wagon illustrated, the binders 
are made of crucible malleable iron; but stamped 
forms of mild steel plates are also employed for the 
purpose. They are made in a single piece, and so 
arranged that their frictional contact with the tube 
extends for, practically, its entire periphery. The 
fastening bolts, being relieved of shearing strains, are 
not liable to be bent by overloading. The thin broad 
band of flexible metal which surrounds the tube, 
follows natural tension lines with the tightening of the 
bolts, and obviates the necessity for the inclined planes, 
or other equivalents, usually employed in fastenings 
in which the bolts are passed at right angles to the 
horizontal diameter of the tube. The attachment of 
the longitudinals to the headstocks is practically the 
same as for wooden frames: malleable socket-pieces 
fit into the interior of the channel, and form the equi- 


valent of the ordinary mortise, as well as stiffening 


the channel ; the tubes themselves forming the tenons. 


The illustrations show plainly the remainder of the 


construction, it only being necessary to call attention 
to the fact that all the members, both lateral and 


longitudinal, are continued unbroken throughout their 
length, and to the absence of the necessity of providing 


fitted knees or angles for attaching them. 


The wagon we illustrate is exhibited at the Earl's 
Coart Industrial Exhibition in London, and there are 


two others at the International Exhibition at Antwerp. 
One of these is carried on two trucks, and is loaded 
with 40 tons of bricks. The patentees of the system 
are Messrs. Church and Ettenger, of Dashwood House, 
E.C. The wagons are being built by Messrs. John 
Fowler and Co., Limited, at their Steam Plough 
Works at Leeds. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 30, 1894. 

A MODERATE improvement in business is perceptible 
on allsides. For over a year—nearly 18 months—operat- 
ing expenses have been curtailed, and manufacturers 
have been carrying only sufficient stock to fill booked 
orders. When this course is departed from and moderate 
stocks carried, as is customary, a sharp demand will 
spring up, though, perhaps, not to the advantage of 
makersin prices. The markets are all quiet. Kvery- 
body is trying to ascertain where the new tariff puts 
them. As soon as cost of production can be figured 
out, new work will be presented. It is believed the 
railroad requirements will give the first impulse. Car, 
bridge, and locomotive builders have received en- 
couraging inquiries during the past few days. Repairs 
are badly needed. Billets and Bessemer pig will drop 
in two weeks. Plate and structural material are firm 
at the } cent advance. Steel rails are dull at 24 dols. 
Forge iron production is increasing. Bar and sheet 
mills are doing well. The coke strike is virtually over, 
and coal production is increasing. The industrial 
situation has improved, and manufacturing interests 
are encouraged. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s forenoon market 
was firm all round, more especially for hematite iron, on 
the reported settlement of the protracted moulders’ strike 
in the north of England. The total turnover was about 
12,000 tons. Scotch warrants were done up to 43s. 74d. 

er ton cash, and the close was 1d. up on the day. Cleve- 
hed closed 1d. up, and Cumberland hematite iron 23d. 
per ton up. The market was very strong in the after- 
noon, and a big business, amounting to at least 15,000 
tons, was transacted. A further advance in prices took 
place. At the close the settlement prices were—Scotch 
iron, 44s. per ton; Cleveland, 36s. 74d. ; Cumberland and 
Middlesbrough hematite iron, respectively, 44s. 104d. and 
43s. 74d. per ton. Prices took a downward turn on 
Friday, chiefly on account of profit realisations. The 
tone of the market was dull both forenoon and afternoon, 
and Scotch lost 2d., Cleveland 34d., and hematite irons 
34d. to 5d. per ton. The settlement prices at the close 
were—Scotch iron, 43s. 6d. per ton ; Cleveland, 36s. 44d. ; 
Cumberland and Middlesbrough hematite iron, 443. 6d. 
and 43s. 44d. per ton respectively. Monday’s forenoon 
market was again firm, and a good business was done up 
to about 15,000 tons, one-third of which was in one line. 
Scotch warrants alone were dealt in, and the price went 
up to 43s. 74d. cash per ton. The afternoon market was 
steady, but the turnover was limited to about 5000 tons. 
Scotch iron only was in demand. At the close of the market 
the settlement prices were—Scotch iron, 43s. 74d. per 
ton; Cleveland, 36s. 44d.; Cumberland and Middles- 
brough hematite iron, respectively, 44s. 6d. and 433. 6d. 
per ton, The market was very quiet on Tuesday fore- 
noon, and, there being an evident disinclination to deal, 
only rome 6000 tons changed hands. Scotch iron declined 
in price 1d. per ton, and hematite irons were also lower 
in price. Some 12,000 or 15,000 tons were disposed of in 
the afternoon, when the tone of the market was steady. 
Only Scotch iron was dealt in, and the price finished at 
43s. 7d. cash buyers. The closing settlement prices were 
—Scotch iron, 43s. 74d. per ton; Cleveland, 36s. 43d. ; 
Cumberland and Middlesbrough hematite iron, 44s. 74d. 
and 43s. 44d. per ton respectively. There was a marked 
disinclination to deal this forenoon, only about 5000 tons 
changing hands. Pric3s were not much changed. The 
afternoon market was steady, but there was very little 
business doing. At the close the settlement prices were, 
respectively, 433. 6d., 36s. 3d., 44s. 6d., and 43s. 44d. per 
ton. The following are the current quotations for No. 1 
special brands of makers’ iron: Calder, 58s. per ton; 
Summerlee, 563. 6d.; Coltness, 59s.—the foregoing all 
shipped at Meg Glengarnock (shipped at Ardros- 
san), 53s. 6d.; Shotts (shipped at Leith), 57s. 6d. per 
ton. Gartsherrie, Langloan, and Carron out of the 
market. There are now only four blast furnaces in 
actual operation in Scotland, and they are all making 
ordinary iron. At this time last year there were 
39 furnaces blowing. Last week’s shipments of pig iron 
from all Scotch ports amounted to 2978 tons, against 5123 
|tons in the corresponding week of last year. They in- 
|cluded 250 tons for Canada, 209 tons for India, 210 tons 
for Australia. 129 tons for Germany, 815 tons for Holland, 
| 266 tons for Spain and Portugal, 100 tons for China and 
| Japan, smaller quantities for other countries, and 839 
| tons coastwise. The stock of pig iron in Messrs. Connal 
| and Co.’s public warrant stores yesterday afternoon stood 
| at 301,817 tons, as compared with 303,257 tons yesterday 
| week, thus showing a decrease for the past week amount- 
| jing to 1440 tons, 


Glasgow Copper Market.—Business was done in copper 
last Thursday forenoon to the extent of 100 tons at 
401. 17s. 6d., 407. 18s. 9d., and 40/, 15s. three months. The 
tone was firm at the opening, but towards the close the 
market was easier, leaving off 40/. 5s. cash buyers, and 
407 133. 93, three months. There was a recovery in the 








afternoon, and business was done at 40/. 16s. 3d. three 
months, the close being 407. 6s. 3d. cash, and 40/. 15s. 
three months. On Friday forenoon business was done at 
the last named price, and in the afternoon at 40/. 23. 6d. 
cash. Some 75 tons changed hands on Monday forenoon 
at 407. 13s. 9d. and 40/. 12s. 6d. three months, and prices 
at the close in the afternoon were rather firmer. Business 
was done yesterday forenoon to the extent of 150 tons 
at 40/. 11s. 3d. and 40/. 10s. three months. The closing 
quotations in the afternoon were 40/. 2s. 6d. cash buyers, 
and 40/. 103. three months. At the forenoon market to- 
day, which was flat, some 75 tons were sold at 401. cash 
and 40/. 83. 9d. three months; and in the afternoon 150 
tons changed hands at 40/. 7s. 6d. per ton three months, 
Quotations were weak at the close. 


Incandescent Gas Lighting in Edinburgh.—Edinburgh 
is experimenting in street illuminants, and a trial of the 
Welsbach incandescent gas burner is b3ing made in 
Nicolson-square. The improvement on the ordinary gas 
system is unmistakable, for what used to be a dismally 
lighted square has now quite a cheerfulappearance. The 
cost of the incandescent gas light in comparison with elec- 
tricity is, of course, the chief point to consider, and Mr, 
Linton, the engineer of the Loith Gas Works, estimates 
that for an equal amount of light electricity would cost 
more than thrice as much as gas used in an ordinary 5 ft. 

r hour union jet, and twelve times as much as gas used 
In incandescent gas lamps. 


Gasholder Contract.—Messrs. Hanna, Donald, and 
Wilson, a. Paisley, have contracted to supply a 
new gasholder for the Corporation Gas Works, Port- 
Glasgow. 

Shipbuilding Contract.—Messrs. Crawford and Rowat, 
Glasgow, have placed a contract with Messrs. Russell an 
Co., Port-Glasgow and Greenock, for a sailing ship of 
1760 tons register. 


Electric Street Lamps in Glasgow.—When the Glasgow 
Corporation Electric Lighting Committee wanted to get 
a portion of the public streets lighted by electricity, they 
made overtures to the Watching and Lighting Committee 
of the Police Board, whom they tempted into acceding to 
their suggestion by offering to supply current for so- 
called 2000 candle-power arc lamps to be used in substi- 
tution for gas on several of the principal thorough- 
fares of the city, at 20/. per lamp per annum. 
The committee now consider that the cost of supplying 
current is nearly 30/. per lamp, and they wish to get the 
Police Board to pay at least 26/. per lamp per annum. 
Negotiations arein progress with that object in view, and 
a conference has already been held between the two com- 
mittees. It is thought that the Police Board will 
yield to pay the higher rate if the Watching and Lighting 
Committee make a recommendation to that effect, but 
street lighting by electricity does not seem likely to make 
much progress in Glasgow if the charge per lamp is to ba 
even 26/. per annum. 


Greenock Harbour Trust Finances.—At the monthly 
meeting of the Greenock Harbour Board yesterday, a very 
satisfactory statement was made in respect of the harbour 
revenue for the year ending September 3, which was 
shown to have increased to the extent of over 1600/. above 
that, of the preceding year. 


Ardrossan Harbour.—The fifteenth ordinary general 
meeting of the Ardrossan Harbour Company was held in 
Glasgow yesterday, at which a very favourable report 
was submitted by the directors. The harbour is becoming 
very popular with shipowners and shippers. 


Clyde Trust.—The trustees of the Clyde N-vigation 
Trust to-day made their annual inspection of the works 
under their charge, including those at Dalmuir and the 
Cessnock Docks and other works at Govan, and in the 
course of the river and harbour. 


Another Big Sewage Scheme for Glasgow.—The Sewage 
Committee of the Glasgow Police Commissioners, at a 
meeting held on Monday, fully approved of the scheme 
presented to them by Mr. M‘Donald, the city engineer, 
for the erection of sewage purification works at Dalmuir, 
touched by the east-end works. The scheme proposes 
that the greater part of the drainage area to be dealt with, 
similar to those at Dalmarnock, for dealing with that part 
of the sewage of the city on the north bank of the Clyde not 
covering 4500 acres, shall be carried in a gravitation 
sewer, without pumping, to the corporation lands at 
Dalmuir, and there purified, and that the lower levels 
of Glasgow and Partick, extending within the city 
boundary to 800 acres, will be pumped into an outfall 
sewer at a station on the Kelvin, to the south of the 
Dumbarton-road. The committee have sent on the report 
of the city engineer to the Police Commissioners for con- 
sideration, and they have also given authority to Mr. 
M‘Donald to make more detailed observations of the 
ground, with a view to preparing an estimate of the cost. 


Clyde Shipbuilding: Launches in Auzust.—The staple 
trade of the Clyde was fairly busy last month, so far as 
the launching and finishing of new vessels were con- 
cerned, but owing to the want of coal through the miners’ 
strike, the earlier stages of construction did not make 
much progress. Last month’s output of new shipping 
embraced 17 vessels, aggregating 35,545 tons, ing 
an increase of 11,045 tons over the output in August, 
1893, and within 2817 tons of that of August, 1889. 
For the eight months of the year the output stands 
at 215,960 tons. The steamers included in the month’s 
launches numbered 14, and the sailing vessels three. Six 
of the former were large vessels, ranging from 5500 tons 
down to 3400 tons. The month’s launches also included 
the torpedo-catcher Rocket, built by Messrs. G. and J. 
Thomson, Clydebank, for the British Government. One 
of the sailing vessels is registered at 1980 tons, and 
another is put down at 1675 tons. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Serious Interfuption to the Coal Trade.—The peculiar 
position of the coal trade in this district is being accen- 
tuated by the position now taken up by some thousands 
of the banksmen and pit lads. Ibtappears that the banks- 
men, in the’period of inflation, received varying advances 
according to the district in which they worked. Lads 
are even now paid aczording to their age. Since the 
miners have consented to a 10 per cent. reduction, de- 
mands for concessions in wages have been made on the 
banksmen and lads. These two latter parties have resisted 
in many instances, with the result that thousands of 
miners have been thrown idle. As an ics‘ance of the 
condition of things, it may be mentioned that yesterday, 
at the Glapwell Colliery, belonging to the Sheepbridge 
Tron and Coal Company, the banksmen struck work, and 
1000 colliers were thrown out of employment. The 
banksmen gave in notice against avy reduction, and the 
notices expired on Friday. These men admit having re- 
ceived 20 per cent. advance. The miners are filling up 
the places on the banks from the underground workers, 
snd this may lead to new complications, In the mean- 
time the coal trade is slack, and few pits are running more 
than four days per week. 


Iron and Steel.—Those concerned in the heavy trades 
report that during the past week there have been further 
signs of a revival, though at the present time the depres- 
sion is being severely felt. There is an upward move- 
ment in the price of iron, though the local output could 
be greatly increased, if it were necessary. A rise of 2s. 

r ton is recorded on the week in raw irons, making 
forge 39s. 6d. to 40s. 6d. per ton, and No. 3 foundry 43s. 
to 44s. Good orders are in the hands of local houses for 
pipes, mains, and heavy castings, but, taking the district 
throughout, there is an absence of orders for light work. 
In Leeds and Sheffield at least 10 per cent. of the moulders 
and founders are still out of employment. Hematite 


forge has risen 2s. per ton for both east and west coast | ; 


varieties—now fetching 53s. to 54s. per ton. Agents of 
Bessemer state that trade is improving, on the demand, 
principally, of local manufacturers, and prices are very 
firm at the following rates: Billets, guaranteed carbon, 
5l. 103. to 5s. 15s. per ton; Siemens-Bessemer, 6/. 5s. to 
6l. 103. There is an increasing demand for the latter. 
Orders for railway material are falling off again, though 
there are some good contracts in hand for India and on 
behalf of the home companies. Bessemer agents state 
that prices will advance during the month. In the 
crucible cast-steel trade some houses report a slight im- 
provement on United States account, but the generality 
of business is only slow. Going sections are principally 
in tool steel at 457. per ton upwards. Light orders are in 
from India, but the South African market is expected to 
reopen at an early date. 


Messrs. I. Grayson, Lowood, and Co. and their Miners. 
—The difference between Messrs. I. Grayson, Lowood, 
and Co. and their miners has been settled, and the men 
are returning to work, subject to a 10 per cent. reduction 
on the 40 per cent. advance, as arranged by the Coal 
Trade Conciliation Board. The reduction is to operate 
upon the present getting prices of ganister, coal and soft 
ganister, but the allowances as at present arranged for 
soft work are to continue. 


Difficulty in the Doncaster Coal Development.—Coal has 
been discovered at South Carr, near Haxey, where boring 
operations have been conducted for some time,|but owing to 
the numerous owners and the difficulty in coming to 
terms with them, the working of the coal has been de- 
layed indefinitely. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was well attended, quotations were firm, and 
a good deal of business was transacted. The termination 
of the moulders’ strike, after having lasted for 24 weeks, 
had the effect of stiffening the prices of the lower qualities 
of pig iron, which were in better demand than they have 
been of late. No. 4 foundry was quoted 353. 3d., and 
grey forge 34s. 3d. to 34s, 6d. Producers of No. 3 Cleve- 
land pig iron, nearly all of whom havesold heavily of that 
quality lately, were not anxious to enter into further con 
tracts. Some of them were willing to sell No. 3 at 36s, 6d. 
for delivery to the end of the year, but others would not do 
business at that price. For prompt f.o.b. delivery of 
No. 3 transactions were recorded at 36s. 44d., but in 
some cases 36s. 3d. was accepted. Local hematite pig 
iron was only in moderate request, and there was a very 
plentiful supply. Mixed numbers could be bought at 
43s. for Piss delivery. Spanish ore was quiet. Rubio 
could be bought at 11s. 9d. ex-ship Tees. Middlesbrough 
warrants were steady throughout the day at 36s. 3d. cas 
buyers. To-day the market was again strong, and a fair 
business was done. Prices were the same as yesterday. 
Buyers were prepared to purchase not only for early 
delivery, but for delivery pretty well forward. 


The Make and Disposal of Pig Iron.—The statistics of 
the Cleveland Ironmasters’ Association showing the make 
and disposal of pig iron in the north of England during 
August are somewhat unsatisfactory, but they only show 
a state of affairs generally anticipated. At the end of 
the month 94 furnaces were blowing, as against 89 at the 
end of August, 1893. The make of Oleveland pig iron 
was 116,985 tons, or a decrease of 6129 tons as compared 
with July. The make of other kinds of pig iron, includ- 
ing hematite, spiegel, and basic iron, amounted to 127,386 
tons, being a reduction on the previous month of 2131 








tons. The total productioa of all kinds reached 244,371 
tons, which was 8260 tons short of the make in July. 
Makers’ stocks of Cleveland pig iron at the end of August 
stood at 91,055 tons, an increase of 14,266 tons as com- 
pared with the end of July. In makers’ stores there were 
2750 tons ; the North-Eastern Railway Company’s stores 
amounted to 2515 tons; Messrs. Connal and Co., Limited, 
held 90,389 tons, or a decrease of 5003 tons as compared 
with end of July. On August 31 the total stocks stood 
at 186,709 tons. This is an increase of 13,298 tons as 
compared with the total stocks at the end of July. 


Manufactured Fron and Steel.—A rather better account 
is given of some branches of the manufactured iron and 
steel trades, Thereare more inquiries, and in some cases 
prices have been advanced a little. Still, however, there 
is not much work going on, and some firms still complain 
of the scarcity of orders. Common iron bars are quoted 
4l. 17s. 6d.; best bars, 5/. 7s. 6d.; iron ship-plates, 4/. 153.; 
iron ship-angles, 4/. 12s. 6d.; steel i) Layo, 5l. 2s. 6d. ; 
and steel ship-angles, 4/. 17s. 6d.—all less the usual 24 per 
cent. discount for cash. The steel rail trade continues 
very slack, and heavy sections might still be bought at 
3/. 10s. net at works. 


Iron and Steel Shipments during August.—The ship- 
ments of iron and steel from Middlesbrough during 
August were 21,000 tons below those for July. This 
somewhat heavy decrease is to a considerable extent 
accounted for by the fact that the furnaces here stoo 
for 24 hours owing to the blastfurnacemen’s eight-hours 
day demonstration. In the coastwise shipments of pi 
iron decreases of 12,000 tons on the previous month, an 
14,000 tons on the corresponding month of 1893, are 
shown. The naa shipped was 21,700 tons. No 
change was shown in the coastwise consignments of manu- 
factured iron, but steel showed a falling off of 4000 tons 
compared with the previous month. The total decrease of 
all kinds of iron and steel sent coastwise was 18,000 tons 
as compared with July, and 14,000 tons as compared with 
the corresponding period of last year. An increase of 
000 tons was shown in foreign shipments of pig iron, of 
which the total was 53,969 tons. Of manufactured iron 
6000 tons went abroad, being 1700 less than in July, but 
1000 above August, 1893. Steel exports reached 9500 
tons—a falling off of 4000 tons compared with July, and 
5000 tons compared with August last year. Our best 
Continental customer was Germany, to which country a 
total of 23,775 tons of all kinds was sent; Russia comes 
next with 11,865; Holland took 6845 tons, and Italy 
6482. The total shipments to Scotland reached only 
14,654 tons. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been pretty well 
maintained. The best descriptions have made 11s, 3d. to 
lle. 6d. per ton, while secondary qualities have brought 
11s. per ton. The demand for house coal has somewhat 
fallen off, but colliery proprietors do not show much in- 
clination to conclude contracts at present rates. No. 3 
Rhondda large has made 10s. 6d. per ton. The de- 
mand for coke has continued pretty good. Foundry 
} ry have made 17s. to 17s. 6d. per ton, while furnace 

itto have brought 153. to 16s. per ton. Iron ore has 
been in rather better demand. The manufactured iron 
and steel trades have also shown increased activity, and 
the tinplate trade has ruled firm. 


The ‘‘ Malabar.”—At a two hours’ steam trial of the 
troopship Malabar, her engines made 70.4 revolutions 
per minute, and with a total indicated horse-power of 
ot she attained by patent log a speed of 14 knots per 

our. 

Dawlish.—On Saturday the Dawlish Local Board fur- 
ther considered a proposed harbour and pier scheme. Mr. 
J. E, Hearn presided, and Mr. E. J. Coombe, engineer, of 
Liskeard, explained his plans, which were 17,500/. for a 
proposed harbour, 6500/. for a north arm wall, the first 
section of the proposed harbour scheme; 2300/. for a 
landing stage under Lea Mount, 37001. for a pier and 
landing stage off the railway station, and 300/. for a 
landing stage off the same site. It was resolved to 
abandon all the schemes except the last, and even this 
was adjourned for further consideration. 


The New Dock at Barry.—Excavations have been com- 
menced at the north and east side of the site of this new 
dock. The necessary railways have been almost com- 
pleted, and the offices, engine sheds, &c., have been 
nearly erected. Two steam navvies have been put up, 
and machinery, railway trucks, &c., are arriving daily. 


The ‘‘ Flora.”—The machinery of the Flora has been | J, 


completed by the Naval Construction and Armaments 
Company. 

The “‘ Hecate.”—The Lords of the Admiralty have re- 
quested the officials at Devonport to forward as soon as 
possible to Whitehall an estimate of the cost of fitting a 


h | Dew set of boilers in the Hecate, turret and coast defence 


ship. The Hecate was built by Messrs. Dudgeon for 
143,3107. Although nearly 25 years old, she has never 
ae _ of sight of England, and her repairs have cost 
42, q 


The Electric Light in the West.—The Lynton and Lyn- 
mouth Electric Light Company, Limited, has been regis- 
tered, with a capital of 80007. in 1/. shares, 


The Great Western and its Train Service.—After pro- 
tracted negotiations with the Great Western Railway 
Company and the Post Office authorities, the Bristol 
Chamber of Commerce has succeeded in establishing a 
midnight mail service between London and the West of 
England ; and also in putting on a new train between 
Cardiff and Bristol, which will connect with the up and 
down mail trains. 


q| sea, Sir J. J. Jenkins in the chair. 


The “‘ Harrier.”—The Harrier, torpedo gunboat, was 
taken into the Channel on Tuesday after an eight hours’ 
trial of her machinery. While the Halcyon and the 
Hazard, of the same type as the Harrier, obtained on 
their natural draught trial speeds of 16 9 knots and 17.1 
knots respectively, the Harrier on Tuesday made at least 
18 knots per hour. For eight hours’ steaming the mean 
results were: Steam in boilers, 150 lb. ; engines, 148 Ib. ; 
vacuum, starboard, 26.9 in.; port, 26.8 in.; revolu- 
tions, starboard, 229.6; port, 228.1; indicated horse- 
power, 2696 (the guaranteed horse-power being 2500) ; air 
pressure, .84 in, 


Portishead District Water Company.—The half-yearly 
meeting of this cmetey was held on August 30, Mr. G. 
Somerton presiding. The chairman, in moving the adop- 
tion of the report and accounts, said the directors con- 
sidered it desirable that the company should, in view of 
anticipated increased demands for water, have a larger 
storage reservoir, and they had had several schemes under 
consideration. 


Briton Ferry.—The output of pig iron and steel bars has 
been about an average. The number of mills at work is 16, 
and there isa probability of two more restarting in a few 
days. A large quantity of Bilbao ore has been toe hey 


Rhondda and Swansea Bay Railway.—The half-yearly 
meeting of this company was held on August 30 at Swan- 
} ‘ The chairman, in 
moving the adoption of the directors’ report, eaid that, 
although the traffic receipts showed an increase of 1305/., 
the net revenue was not sufficient to enable the directors 
to pay the full dividend on the preference shares. This 
was to be explained by the fact that the company had now 
90,0002. of capital altogether unproductive. Nothing 
would be earned upon this capital until the line was com- 
pleted to Swansea. The company’s path was beset by 
the Great Western Railway Company, which did all it 
could to embarrass it. Mr. Williams, in seconding the 
adoption of the report, said that unless the Great 
Weatern adopted a more liberal and intelligent policy, 
the time would come when it would be threatened with a 
competing line to London. 





CronsTaDT.—The construction of a new basin at Cron- 
stadt is being actively pushed forward. No fewer than 
1000 men are employed upon the works. 





CATALOGUES.—We have received from Mr. Alfred 
Herbert, machine tool maker, Coventry, a copy of his 
new illustrated price list of capstan lathes, milling and 
grinding machines, lathes, and other tools intended for 
cycle- ing. Clear descriptions are given of each type 
of tool, and full prices are added in every case,—The 
Cradley Boiler Company, of Cradley Heath, Stafford- 
shire, have sent us a copy of their new catalogue of ver- 
tical and horizontal boilers. Illustrations are given in 
the catalogue of a very large variety of these boilers, 
together with full particulars of their construction and 
fittings. — Messrs. Ernest Scott and Mountain have issued 
a new catalogue of electric > poe and power plant, in 
which particulars are given of some of the many electric 
pumping and haulage plants which this firm has erected 
at different collieries in the north of England and elze- 
where. The catalogue is fully illustrated with excellent 
woodcuts and process blocks, and the various items are 
very completely priced. 





PosTtaAL ARRANGEMENTS ON ATLANTIC STEAMERS,— 
The question of postal arrangements on board Atlantic 
steamers is being discussed by the authorities in view of 
the fast passages recently made. The position in the 
matter at present is that a convention exists between the 
German Government and the United States Government, 
by which two letter-sorters travel in each steamer, one 
thoroughly acquainted with the distribution of the letters 
in Europe, the other thoroughly acquainted with the dis- 
tribution of letters in the United States. It is the dut 
of these two to co-operate with each other and to sort ail 
letters on board the steamer, so as to do away with the 
necessity for sorting at the post-office of the port of land- 
ing, and, according to the statement of the Postmaster- 
General of the United States, saving in all cases some 
hours, and in some cases 12 hours, in the delivery of the 
mail. No such convention exists between Great Britain 
and America, and the Cunard and White Star Lines, to 
whom the British mails are intrusted, do not carry any 
letter-sorters. The New York and Parisof the American 

ine carry an American mail clerk fully conversant with 
the distribution of mails in the United States, and the 
small west-bound mail they carry is prepared for im- 
mediate distribution in the same way as the west-bound 
mail of the German steamers. But the British Govern- 
ment do not intrust west-bound mails to American mail 
steamers unless the letters are specially addressed for 
them. There being no convention between Great Britain 
and the United States for the carrying of these mail 
officers, the Paris and New York do not carry any British 
mail officer, and their east-bound mail has all to be sent 
to the London Post Office and to be distributed from 
there. The contention of the British Government is that 
as the east-bound mail is landed at Queenstown, and sent 
from there in Post Office sorting vans, and that mail 
sorters are carried between Kingston and Holyhead and 
between Holyhead and London, the mail sorting is done 
then, and therefore there is no necessity for them to have 
to appoint mail sorters to deal with the east-bound mail ; 
but as fully half, or more than half, of the east-bound 
mails from the United States are landed at Southampton 
and not at Queenstown, the argument does not appear to 





be a sound one, 
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THE INDUSTRIAL COMPETITION OF 
NATIONS. 


Tat Britain contributes a larger share of the 
imports of nearly all foreign countries than do 
her competitors, Germany, France, and the United 
States, we showed in a recent article,* and we 
purpose now to enter upon a consideration of the 
question as to whether this share is a lessening or 
increasing quantity, and generally as to the coun- 
tries in which the changes are most pronounced. 
Ten years ago the value of merchandise imported 
into practically all countries, excepting the United 
Kingdom, totalled 10953 millions sterling, while 
the average for the years 1890-92 is just over 
1295 millions. The gain in eight years has, 
therefore, been 200 millions sterling, or nearly 
20 per cent. The trade of none of the competing 
nations has increased in a similar ratio, excepting 
the United States, so that it is pretty evident 
that the smaller nations are increasing their con- 
tribution to the imports of foreign countries. 
The increase in all imports is the result of a 
more extensive purchase of the special products 
of small nations, a fact which probably accounts 
for a slight decrease in the ratio of British, 
German, and other goods to the total in most 
cases. ‘Taking first the case of Britain, her gain 
in the eight years has been about 31} millions, 
or 11 per cent. ; Germany has increased her por- 
tion by 8.16 millions, or about 7 per cent. ; France 
has increased her total by 8} millions sterling, or 
10.5 per cent., a gain the extent of which is 
due in some measure to the advantages.in Spain 
and other countries of favourable conditions in 
respect of commercial treaties, as compared with 
Germany. The United States, as we have 
already indicated, have increased their hold in 
Europe at such a rate that the percentage of their 
increase is enormously greater than that of other 
countries, although the total gain itself is not much 
greater than that of Britain. In other words, 
Britain, as we have shown, has increased her trade 
with foreign countries in the eight years to the 
extent of 31} millions, while the United States 





2 | have improved their total in the eight years to the 


extent of close upon 34 millions. But as eight 
years ago Britain supplied 286 millions of goods 
as against 61} millions by the States, the gain pro 
rata appears more satisfactory in the case of the 
latter, being 56 per cent., against 11 per cent, for 
Britain. It can scarcely be said, therefore, that 
the position disclosed by these figures is unfavour- 
But in respect that we are 


the same rate as the total imports, implies retro- 
gression ; and not even the explanation that this 
is partly due to the cause indicated—preference for 
special products of some nations—is quite satis- 
factory. 

The extent of the retrogression may be expressed 
more definitely than by ratios. Eight years ago 
we contributed 18 per cent. of the total imports of 
all European countries. Had we continued that 





* See ENGINEERING, vol, lvii., page 719, 








ratio, instead of dropping to 17 per cent., we 
would have sent 8 millions more per annum, or 
142.5 millions instead of 1344 millions. Applying 
the same principle to the imports of all countries, 
we find that Britain, if she had maintained the 
same ratio as formerly, would be sending 19} mil- 
lions more than is actually the case, so that but for 
the competition of other nations, we would have an 
increase of over 50 millions instead of 31 millions. 
Satisfaction, therefore, with the actual increase 
must be tempered with the knowledge that the in- 
dustrial progress of nations has captured several 
taillions from us. Who are the successful com- 
petitors? We have found that the United States 
have alone of the great nations been adding to their 
percentage. Therefore their actual share is more 
than it would have been if they had been satisfied 
with the proportion of 1885. The gain is nearly 
25 millions. That is to say, if they had not gained 
ground, principally in Europe, i.e., if the per- 
centage of their trade to the total had not gone up 
several points, their increase, instead of being 34 
millions, would only have been about 9 millions. 
This is doubtless due largely to cereals and other 
produce, in the supply of which we do not compete 
to any great extent. In working out the great 
balance-sheet of nations, too, the United States 
may be paid for part of this grain with manufactured 
products from this country, so that the result we 
have indicated does not necessarily imply that 
America is supplanting us in the markets of Europe 
to the extent indicated by the figures. 

France and Germany have both lost ground in 
the same sense as Britain. The latter, however, by 
reason of their gain in British possessions and in 
the far East, have not lessened their total so much. 
Had they maintained the same ratio as in 1885, 
they would have had an increase of 144 millions 
instead of 8.16 millions. In the case of France, 
however, the decline has been greater, being 104 
millions, so that the increase, instead of being 8.3 
millions, as it actually is, would have been 18.88 
millions. These results may, for the sake of com- 
parison, be put in tabular form as appended, the 
second column —s possible increase, or what 
it should have been had the ratios of the respective 
competing countries now been the same as they were 
ten years ago ; the third column, the excess(-+ )or de- 
crease (- ) on the possible, as compared with the rea 
increase ; while the fourth column gives the total : 











ee Actual Possible Differ- Total 
Increase. Increase. ence. | Trade, 
millions _ millions millions | millions 
Britain 31.18 .58 — 19.4 817.49 
Germany 8.16 14.46 — 63 125.4 
France ae 8.32 18.87 — 10.55 87.98 
United States 33.95 8.25 + 26 25.18 


It therefore follows that the proportion sent by the 
smaller nations to the total goods imported, has in- 
creased, the gain in excess of the old ratio, at the 
expense of the four countries named, being about 10 
millions sterling. European countries, excluding 
Britain, have in eight years increased their imports 
by 105 millions, or 15 per cent., but Britain’s quota 
towards this increase is only 8.8 millions, or 7 per 
cent. ; Germany’s is only 2.7 per cent., and France’s 
11.7 per cent. ; while, on the other hand, the United 
States has sent 31 millions more than eight years 
ago, an increase of 76.7 per cent. In the period under 
review, Germany has lost in European trade twice 
as much in proportion as the United Kingdom. In 
the period 1884-85 the imports contributed by each 
country, made 18 per cent. of the grand total, and in 
the later period, 1892, the proportion by Britain was 
17 per cent, and by Germany 16 per cent. France, 
again, has decreased its ratio from 11 per cent. 
to 10 per cent., while the United States has in- 
creased its portion from 6 per cent. to9 percent. It 
follows, therefore, that while those four countries 
contributed about 53 percent. of the total imports to 
European countries ten years ago, they now supply 
52 per cent., the United States having almost made 
up the decrease of the other three. 

In considering the countries where the competing 
nations have made way, the better method will 
be to compare the ratio of the imports supplied by 
each country to the total. As we have indicated, 
most countries now import considerably more, the 
largest ratio of increase being in the case of Norway 
— 43.7 per cent., while Germany has added 51 mil- 
lions, or 32.9 per cent. ; France only 10 millions, or 
5.9 per cent. The average increase is 15 per cent., 
Italy, Russia and Greece alone showing decreases 





328 


ENGINEERING. 


[Sepr. 7, 1894. 








in the amount of their imports. It is, therefore, 
easiest toappreciate the strengthening or lessening of 
the hold on a country by the percentage of the supply 
of each to the total imports. As isshown on a Table 
appended, we have decreased one point in the cases 
of both France and Germany, the largest importing 
countries, our ratio now being 14 per cent. and 13 
per cent. respectively. In Holland, which comes 
third, we have dropped five points, and in Belgium 
one point. In the case of Italy, next in importance, 
we have gained two points, and in Spain three 
points. In Norway, too, we have gained three 
points. 

Taking Russia, we find that Britain has gone back 
one point, and Germany five points, while France 
moves one and the United States four points for- 
ward. In Germany, again, France as well as our- 
selves have lost one point, while the United States 
has gained seven points. This means that they 
have sent 22} millions as against 6.17 millions. 
The Board of Trade report before us does not give 
details ; but there are undoubtedly many manufac- 
tured products included. The same experience 
is indicated in France, where Germany, as well as 
ourselves, has lost a point, while the United States 
portion has increased from 7 to 10 per cent. of the 
total value of imports, or from 11 to 17.8 millions 
sterling. These two countries take 40 out of the 
71 millions sterling sent by the States to Europe. 
Holland comes next in importance, and it is re- 
markable here also to find a gain of four points 
by the States, with an increase from 5 to 9.4 mil- 
lions. Britain, on the other hand, has lost five 
points, meaning an actual decrease of 1.6 millions. 
Germany has lost six points, with a decrease 
of 2} millions. France stands as it was with 
two points. In the case of Belgium, which is next 
in importance, Britain and the United States 
have dropped one point, Germany two, while France 
again stands as it was with 19 points. In Spain 
the United States has lost ground by three points. 
So also has Germany, owing principally to com- 
mercial treaties, the drop in this case being from 
12 to 5 per cent., while Britain has gained three 
points to 21 per cent., and France, due largely to 
wines, six points to 31 per cent. France alone has 
lost pod in Italy, Britain and the United States 
having gained two points each, and Germany three. 
The details as regards the other countries are given 
in the appended Table. The other notable re- 
cessions in the case of Germany are in Switzerland, 
Denmark, and Norway, while in most other cases 
important ground has been gained. As regards 
France, the only prominent change is in respect 
of Italy and Spain, already noted, while the 
States, with few exceptions, in addition to Spain, 
have gained several points, so that they have 
sent 31.2 millions sterling more to Europe than 
10 years ago, while the United Kingdom sent 
8.8 millions more, and France has an increase of 
6.66 millions. Germany, however, experienced 
in the years under review a decrease of 2.68 
millions. 


Total Value of Imports and Percentages from Principal 




















Countries. 

Average teat Ger- .. | United 

Country Total, Britain. | many. | France. | states. 
1890-2 1884 1892 1884) 1892 1884 1892) 1884 1892 
millions | p.o. p.c.| p.c. p.c. p.c.| p.c. p.c. pe 

Russia .. 84 5 26 | 26 | 36 | 81 4 6 8 | 12 
Norway .. 11.7 26 | 29) 29; 2; 3] 3] 4 5 
Sweden .. 20.5 26 | 2 | | 388; 8] 2] 8] 8 
Denmark 5 17.9 22 | 21/37 |88; 2] 8] 6); 7 
Germany --| 206.1 16/14)/—/—/ 7] 6] 4) 11 
Holland.. .-| 109.5 26 | 21 27 | 2 sis 5 9 
Belgium. . - ie 13 | 12 | 13 | 11} 19; 19] 10 9 
France .. | 178.6 1418) =O 8|/—;—] 7/10 
Portugal ont 9.75 $4) 88) 12,18) 14) 14] 28) ha 
Switzerland ..| 38.6 j 6 5 | 34) 28 | 25 | 26 3 3 
Spain a) ae 18 | 21; 12; 6 | 25; St | 12 9 
Italy .. .-| 60.8 20, 22; 8) 11) 2; 16) 4) 6 
Austria - Hun -| | | 

gary .. | 814 | —| 10] — | 87 | — 4 | _ 4 
Greece .. aot 5 24 | 28 2; 8 8; 9) — 2 
Roumania -| 15.5 20/27/15 31| 7 | 10|.07 .06 
Bulgaria RS. 13 es Sy FL Ss |.8 1 
Total --| 806 18 | 17 | 18 |} 16,11 10} 6 9 


As regards Egypt we have added 27,0001. to our 
imports to that country ; but at the same time we 
have reduced our rate per cent. of total from 39 to 
37, for in the same period the total imports advanced 
5.4 per cent., while our proportion only increased 
0.8 per cent. Germany, on the other hand, sent 
131,000/. more than in 1884, increasing their ratio 
from 0.4 per cent. to 2 percent. France, however, 
has a reduction to the extent of 90,000/., and the 
United States of 75,000/., so that their ratios have 





gone back about a point, to 10 and 0.4 per cent. re- 
spectively. As regards China there is an increase of 
over a million in our imports, but our ratio to the 
total is four points less, the total being 6.65 millions, 
or 21 per cent. of the total. The imports from the 
United States have increased 616,000/., and make 
4 per cent. of the total. The value of the imports 
into China from Germany and France is in- 
considerable. Japan moves quickly. Her im- 
ports have increased 95 per cent. Britain has sent 
50 per cent. more than in 1884, but our ratio to 
the total has gone back from 45 to 34 per cent. 
Germany has but gained one point. France and the 
United States stand still, so that other and smaller 
countries, notably our Indian dependencies and 
Corea, have immensely increased their trade with 
the ‘‘ Land of the Golden Sun,” for fully 3 millions 
of the increase is unaccounted for in the returns of 
the countries named. The United Kingdom has ab- 
sorbed 1.3 millions of the increase of 53, Germany 
and the United States half a million each, and 
France a quarter of a million. 

Turning now to the countries in North and South 
America. There are few changes, and such as there 
are mostly favour the United Kingdom. In the 
United States we have lost two points, our propor- 
tion of the total having decreased from 24 to 22 per 
cent. ; but at the same time we have increased our 
imports to the extent of 5.83 millions. The States, 
however, have taken 40} millions, hence the decrease 
in our ratio. Germany has gained one point to 11, 
having added 5.6 millions. Their progress, there- 
fore, has been satisfactory. In other words, if 
we had increased our proportion to the same ex- 
tent as has Germany, instead of decreasing it, we 
would have sent fully five millions more than we 
have done, making our increase 11 instead of 
5.83 millions. France has dropped one point to 
9 per cent. of the total, so that one can still 
draw such comfort as is to be derived from the 
reflection that we still send to the States nearly 
as much as France and Germany combined. Since 
the latter increases her hold at exactly double 
the rate of Britain—due partly to the latter 
losing ground—it would be an interesting specula- 
tion to determine how soon both would reverse 
their positions. We leave the speculation to such 
as refuse to recognise the advance of Germany. 

In the Argentine we have gained six points, 
France has lost four, and Germany remains station- 
ary, cur ratio being 41, as against 9 per cent. from 
Germany, 13 per cent. from France, and 6 per cent. 
from the United States, the latter being one point 
down. In Uruguay the state of affairs is similar ; 
we have gained one point, making our proportion 
29 per cent., against 10 per cent. for Germany, 14 
for France—a decrease of three points—and 6 per 
cent. for the United States—a loss also of one point. 
In Chili, France has lost heavily, seven points, 
bringing the ratio to 9 per cent., while Germany 
has improved its portion from 19 to 22 per cent., 
and Britain 39 to 43. Those three countries have 
between 1885 and 1892 increased their imports 
5} millions, and of this 3.66 millions has been con- 
tributed by Britain, and 1.48 by Germany, while 
the States remains stationary, and France has 
decreased her total by 1.13 millions. 

Coming now to the colonies and British posses- 
sions, the result is satisfactory to Britain, for of the 
total of 225} millions—which, by the way, shows an 
increase of 16.3 per cent. on the total of eight 
years ago—Britain sends one-half; but this is a 
less portion than in 1884. Still the decrease is 
not alarming, being only from 54 to 51 per cent. 
Germany has gained. Their portion has advanced 
from 0.8 to 2.4 per cent., while France remains 
the same, 1.2 per cent., and the United States 
has dropped from 8.6 to 8.1 per cent. 

From the Table it will be seen that in several 
instances we have lost ground, notably in India, 
where we lose five points, while Germany gains. 
In the Straits Settlements, again, a distant posses- 
sion, we have dropped five points—from 21 to 
16 per cent.—but the other competing nations 
named have not secured them, and the inference 
is probably right that more contiguous countries 
have increased their supplies. Ceylon takes 
more, and only grants other western nations a less 
patronage. In the case of the Mauritius, we have 
gained five points, while others, notably France, 
have lost. Australasia would appear to be more 
and more extending her own resources, for her in- 
crease in the total imports is but 2.6 millions, or 4.1 
per cent. Britain, however, has sent 3.86 millions 


sterling, less than 43 per cent, of the aggregate, 








instead of 50 per cent. as in 1884, and Germany 
has improved her quota from .9 to 2.4 per cent. 
This increase means an addition of one million. 
Natal, although taking 3 per cent. less, still 
has 77 per cent. of her imports from the United 
Kingdom, and the only other noteworthy point is 
a gain of 1.2 per cent, in the case of the United 
States. The Cape of Good Hope, on the other 


Total Value of Imports to British Colonies and Percentages 
Srom Principal Countries. 














| Average shot Ger- | United 

| Total. Britain. | many. France, | States. 

Country, | : _———— 

| 1890 2. 1884,1892 1884 1892) 1884'1892 1884/1892 

| millions p.c.| p.c. p.c. p.c.! p.c. p.c. B.e.|p.c. 

India .. oat 26 75 | 70 02/19) 1 14 2 1.8 
Straits  Settle-| | | | 

ments.. e-| 22.08 21/16 13 {/14; 1 | 1.1: 1.1] 0.9 

Ceylon .. as 4.72 26 | 28, — | 0.6/ 03) 0.3 0:3| 0.4 

Mauritius es 2.91 22 | 27 28 | 0.8 16.2128 0.3) 0.6 

Australasia ..; 66.6 50 | 43 09 (2.4), 0.8 0.4 3.7) 3.9 

Natal wa 3.25 80 | 77 14 |19 — 0.1 29) 41 

Cape... - 9.42 77 | 82 0.9 |1.8; — | 0.4 2.3) 3.0 

North America 24.61 40 | 38 18 |3.2 16 2.1 45.1 / 45.4 

West Indies 6.4 39 | 44 0.4 0.8 2.3 2.2 25.6/30.1 

British Guiana 1.8 53 | 66 0.2 (01 1.1 0.9 19.3) 22.2 

Total 225.7 54 | 51 0.8 '2.4| 1.2) 1.2 aie 





hand, is increasing her connection with Britain, 
and in this respect stands first of all the colonies, 
82 per cent. of her imports going from Britain. 
Canada, the West Indies and British Guiana, and 
the United States seem to have an increasingly 
firm hold, due to contiguity, and the United 
Kingdom has difficulty in holding her position, 
which is now second to the States so far as 
Canada is concerned. To these British possessions 
Britain has increased her imports in the eight 
years under review by 103 millions, Germany 
by 3 millions, the United States by 1.63 millions, 
and France 443,0001., a total for the four countries 
of 15.6 millions, so that they contribute one-half of 
the aggregate increase. 

A careful examination of the statistics, there- 
fore, shows, as Mr. Giffen points out in his report, 
that the prevailing impression that German trade 
has been gaining is not fully borne out. There has 
been advance chiefly in the Far East and in the 
States, while France has done more in Europe ; 
but there can be no question of the effort, and of 
the great field. If assailed successfully, it must 
be at the expense of Britain, whose position is not 
by any means as secure as it was eight or ten years 
ago. 





THE TELEPHOTOS. 

Towarps the close of last year, an important in- 
vention for simplifying electrical signalling was 
described, and its working illustrated, before the 
Royal United Service Institution. This was the 
telephotos, which comprises a system of electrical 
connections for lighting any number or combinations 
of glow lamps with which to display complete 
symbols of the alphabet and numerals, the working 
being effected by keys arranged and manipulated in 
a similar manner to those of a typewriting machine. 
There was a general expression of opinion amongst 
the naval and military officers present at the meet- 
ing at which the paper was read as to the value and 
importance of the invention as regards signalling, 
but there was an equally general opinion that the 
apparatus as then arranged was too complicated 
and too cumbersome for working on board ship, or 
for use in the field. Since that time, the inventor, 
Mr. Claudius V. Boughton, of Buffalo, N.Y., has 
completely remodelled the apparatus, so that the 
size and the number of parts have been materially 
reduced, and the whole arrangement brought down 
to the most simple form. We have recently had 
the opportunity of inspecting both apparatus at 
the offices of the Boughton Telephotos Company, 
181, Queen Victoria-street, London, and of com- 
paring them. Whereas the old transmitting appa- 
ratue measures 2 ft. 10 in. long by 2 ft. wide and 
1 ft. high, contains 5800 parts, and weighs 80 lb., 
the new transmitter only measures 15 in. long by 
8 in. wide and 3 in. high, and consists of no more 
than 49 working parts, of which 38 are the keys, 
and 11 the crossbars. The new apparatus, more- 
over, weighs only 11 Ib. 

Before describing the modifications it will be 
necessary briefly to explain the present method of 
signalling in the Navy by flashing lights on the 
Morse code, and upon which the telephotos is a 
marked improvement. At present a single electric 
glow lamp of high power is connected up with a 
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battery and operated by a telegraph key. This key 
is depressed for longer or shorter periods, according 
as the dashes or dots of the code are required to 
represent a given letter or numeral. These dashes 
and dots are represented at the lamp by the longer 
or shorter periods of exposure of the light, and the 
words of the message are thus slowly spelled out 
from one ship and read off on another, or on land. 
The messages occupy a considerable time in trans- 
mission, and there is the possibility of error from 
the signalman giving the wrong symbols. With 
the telephotos the entire symbol of a letter or 
numeral is displayed at one exhibit, which effects 
a great saving of time and reduces the chance of 
error to a minimum, if, indeed, it does not elimi- 
nate it altogether. 

The apparatus used in the new system consists 
of a transmitting instrument, of the dimensions 
already stated ; a battery, and a lamp shaft 9 ft. 
high and 6in. in diameter. On the top of the 
transmitter isa keyboard carrying a set of buttons, 
one for each letter of the alphabet and one for each 
numeral, besides others for special signs used in 
naval signalling. The letters, figures, and signs are 
marked on the top of the buttons with which the 
circuit is opened and closed, and the signalling is 
carried out according to the international Morse 
code. In thelamp shaft, which is placed vertically, 
are 11 white and red electric glow lamps, arranged 
alternately, with short spaces between them. There 
are six white lamps, which represent the dots, and 
five red lamps, which represent thedashes. The 
framing of the shaft is a mere skeleton, so that the 
messages can be read from all points of the com- 
pass. To operate the telephotos, the signalman 
depresses a button, which causes contact to be made 
with the proper points and certain lamps in the 
shaft to be lighted, the required dots and dashes 
being thus simultaneously displayed. For instance, 
the symbol for the letter A is - —— (dot and dash), 
and upon the button A being depressed a white 
lamp and a red one below it are lighted. Assum- 
ing Bto be required, on depressing the proper 
button a red lamp with three white ones below it 
are illuminated, the Morse symbol for B being 
—— --- (dash and three dots), and so on 
throughout the alphabet, the numbers, and the 
special signals. It is claimed that this is the first 
apparatus ever invented which displays the entire 
symbol at one showing. 

It will be seen that the telephotos is capable of 
being operated with great rapidity and with almost 
absolute infallibility. Where, in tke ordinary 
flashing system, a button is pressed for every dot 
and every dash, and the operator has to remember 
the symbol for each letter, in the Boughton system 
he has only to press a key which he sees marked 
with the required letter, and the entire symbol 
appears. The ordinary telegraph key requires 129 
motions to give the complete alphabet and numerals, 
as against 38 motions with the telephotos. The 
mechanism of the transmitter is of the most simple 
character, consisting only of a few plain bars and 
levers, and the system is equally well adapted for 
sea or land use, for naval or military operations. 
The invention constitutes a marked advance in tele- 
graphic communication by means of flashing lights, 
and is, moreover, one in which ingenuity and 
utility run in parallel lines. 








RAILWAY DEVELOPMENT IN THE 
SOUTH YORKSHIRE COALFIELD. 

Tuat the South Yorkshire coalfield extends much 
further east than is at present worked has long been 
known, but owing to the dip of the coal seams 
being towards the coast, they lie at such a depth 
that it certainly would not pay to open new pits 
until the shallower ones further west were worked 
out, or until the demand for coal exceeded their 
output. 

Denaby and South Kirkby Collieries have been 
for many years the most easterly pits, winning 
coal at a depth of 450 and 650 yards respectively, 
but recently the Hickleton Colliery Company have 
sunk a shaft north of Denaby, and about five years 
ago the Denaby Colliery Company, whose output is 
by far the largest in South Yorkshire, sunk shafts 
at Cadeby about a mile to the east of their old 
pit, and struck the same seam at a depth of 750 
yards. Both the Denaby and Cadeby pits are con- 


nected with the Manchester, Sheffield, and Lincoln- 
shire Railway near Conisborough station on their 
Doncaster and Sheffield line, but with the view of 


of the Hull and Barnsley Railway Company in 
Hull, and also of opening up a new country, where 
in the near future there is every reason to expect 
it will pay to sink new collieries, both these pits 
have been lately connected with the Hull and 
Barnsley Railway by a line promoted by an inde- 
pendent company—the South Yorkshire Junction 
Railway Company. 

This line, which was opened on Saturday last, the 
Ist inst., is some 11} miles in length, and runs, as 
shown in the accompanying sketch-map, from south 
to north about three miles east of the Denaby and 
South Kirkby pits. As soon as trade warrants the 
opening of new pits they must of necessity be 
located on or near this new line, and, therefore, 
short as it is, it cannot fail in due time to become 
of local, if not national, importance. No doubt it 
will form an important feeder to the Hull and 
Barnsley Railway, and the anticipated traftic in coal 
forwarded to Hull for shipment will enable the 
extensive coal-tipping appliances at their Alexandra 
Dock to be more fully utilised than has hitherto 
been the case. 

On the first promotion of the scheme in the 
session of 1889, it was opposed by the Manchester, 
Sheffield, and Lincolnshire Railway and certain 
landowners, but in the following year, modifica- 
tions having been made, much of the landowners’ 
opposition was withdrawn, and an Act was obtained. 
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Arrangements have been made with the Hull and 
Barnsley Railway Company to work the line. The 
contract was let to Mr. J. Firbank, Messrs. Kin- 
caid, Waller, and Manville being the engineers 
for the promoters, and work was commenced in 
September, 1892. 

The line is single throughout, but all the over- 
bridges have been built and the land bought, so as 
to allow of its being doubled at a minimum of extra 
cost as soon as the traffic warrants the additional 
expenditure. 

The Act also authorised a branch line connecting 
with the Great Northern and Great Eastern Rail- 
ways at Black Carr Junction, south of Doncaster, 
as shown in dots on the accompanying map. The 
work on this branch has not yet been commenced, 
but as an Act has been obtained in the present 
session for an extension of time, it is probably in 
immediate contemplation. Not only will this line 
connect the Denaby and Cadeby pits directly with 
each of the above railways, but it will also give 
these latter access to the new portion of the coal- 
field as soon as developed. 

Though primarily a coal line, the South Yorkshire 
Junction Railway (not to be confounded with the 
South Yorkshire Railway running east and west of 
Doncaster, and now forming a part of the Man- 
chester, Sheffield, and Lincolnshire Railway) has 
been equipped for passenger traffic with three 
stations. Denaby station is at the village of 
Denaby Main, inhabited chiefly by the employés 
of the neighbouring colliery and glass bottle 
works, and is about a mile west of Conisborough 
station on the Manchester, Sheffield, and Lincoln- 
shire Railway. Power has been obtained to connect 
with this railway here, but at present it is a ter- 
minal station. On leaving Denaby the line crosses 
the Don by an iron girder bridge, throws off a 





obtaining access to the deep-water Alexandra Dock 





connection with Cadeby pit, and then, trending east- 
wards, rises on a gradient of 1 in 100 to Sprotborough 





station, 2} miles distant. The Manchester, Shef- 
field, and Lincolnshire Railway used to have a 
station of the same name, but it was closed several 
years ago. It stood between Conisberough and 
Doncaster, on the south side of the Don, some 
distance from the village, but the station on 
the new line is much closer. On the way down 
the Don Valley there are pleasant views of Conis- 
borough, with its fine ruined castle, said to be 
the original of one described in ‘‘ Ivanhoe,” and the 
wooded old quarries on the south bank of the river. 
In fact, the scenery around Sprotborough is such as 
to tempt, it is hoped, some of the lowland East 
Riding folk, served by the Hull and Barnsley Rail- 
way, to explore the woods, climb the castle, and boat 
on the--well—not too pellucid waters of the Don. 

Sprotborough is a passing-place, and from thence 
the line runs northwards over an undulating 
country to Pickburn, where there is a station 
and passing-place. After crossing the Great 
Northern Railway’s Doncaster and Wakefield 
branch, near Hampole station, on a lofty brick 
viaduct, the line joins the Hull and Barnsley 
system at Wrangbrook, between Upton and Kirk 
Smeaton stations, where exchange sidings are pro- 
vided. 

Wrangbrook is in the Barnsdale district, cele- 
brated as the scene of many of the exploits of 
Robin Hood and his merry men (pace the modern 
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iconoclasts who deny his very existence!), and 
near Hampole are still to be found the wells of 
Robin Hood and Little John, as well as the old 
Red House, rendered famous by Dick Turpin’s 
memorable ride to York. 

There is not much of engineering interest in this 
line, which has been laid out on an economical but 
yet substantial basis. The gradients are heavy, 
the ruling one each way being 1 in 100, and there 
are some long cuttings, the deepest being about 
38 ft. deep. These are nearly all either in 
magnesian limestone or red marl. The limestone 
varies much in its nature, being very loose in some 
places, while at Sprotborough it is exceedingly 
hard. As might be expected from the nature of 
the geological formation, little or no trouble was 
experienced from water, and the only difficulty 
from slips is near the Cadeby pit, where the railway 
cuts through what appears to have been an cld 
prehistoric slip. The bridges are mostly built in 
local limestone or brick, or both combined, and 
there is one short tunnel, 150 yards long, near 
Cadeby, the side walls of which are of stone, and 
the arch of blue brick, while the invert is of Port- 
land cement concrete. The bridge over the Don at 
Denaby is of 115 ft. span, and carries three lines of 
rails. The two main girders are of the Whipple- 
Murphy type, carried on cast-iron cylinders filled 
with concrete and sunk to a depth of about 30 ft. 
below ground, as some difficulty was experienced in 
getting a good foundation in the alluvial bed of the 
Don. North of this, and in the same valley, are 
two more plate-girder bridges, one of 50 ft. span, 
forming a flood opening, the Don Valley being 
subject at times to serious floods; the other, of 
40 ft. span, being over the River Dearne, which 
flows into the Don near this spot. All bridge iron 
and steel work was supplied by Messrs. Handyside, 
of Derby. 





The permanent way, in view of the heavy nature 


330 


ENGINEERING. 


(Sept. 7, 1894. 








of the traffic, is of a high-class character ; the steel 
rails are bull-headed, weighing 86 lb. per yard, and 
are laid in 42-lb. chairs, attached by two trenails 
and two spikes. The line has been signalled by 
Messrs. Saxby and Farmer, Limited, while the 
telegraph sub-contract was let to Messrs. J. Saunders 
and Co., of Cardiff. Webb and Thompson’s electric 
train staff is employed, an intermediate siding being 
locked by an Annett’s lock, the key forming part 
of the staves for that section. 





THE WEATHER OF AUGUST, 1894. 

AwnxtousLy longing for a summer month with 
light and heat refulgent, all delights of summer 
weather, summer breezes sweetly flowing, the 
weather of August gave much dissatisfaction to 
the British public, for it was detrimental to har- 
vesting operations and holiday recreations. Yet, 
‘judged by the averages of the observations, it was 
nearly of the normal character. The temperature 
was only slightly below the normal value. Rain 
was in some parts less than the normal, but it fell 
on a large number of days, so asto keep the ground 
wet, while sunshine was deficient, the skies very 
cloudy, and the air misty, inclined to fog in places. 
No day could be termed hot, no night cold. The 
wind on some days blew freshly, but for the most 
part was quiet or light. ‘*Oh, ’tis the Sun which 
maketh all things shine,” but he shed his kindest 
rays too scantily. The mean pressure and tempera- 
ture of the atmosphere at extreme positions of the 
British Islands to which the Isle of Man is cen- 
tral, were as follows: 
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The frequency and quantity of rain may be 


roughly inferred from the following results : 
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During the 24 hours ending 8 a.m. 3rd, 1.06 in. 
of rain fell at Liverpool, 1.44 in. at Aberdeen ; 
25th, 1.20 in. at Prawle Point, 1.68 in. at Hurst- 
castle ; 26th, 1.15 in. at Roche’s Point, 1.35 in. at 
Parsonstown, 1.14 in. at Holyhead. Thunder- 
storms occurred on the 6th in south-east England, 
- 8th in Scotland, 10th in London, preceded by 
sudden intense darkness. 

Sunshine was generally deficient, only about 
half the normal duration at Valentia. The highest 
temperature, 80.5 deg., was reported at Greenwich 
on the 14th; the lowest, 33 deg., at Braemar on 
the 23rd. The mean temperature of the air, at 
8 a.m., Greenwich time, for the entire area of 
these islands at the sea-level, was 60 deg. on the 
Ist, 56.5 deg. on the 11th, 58 deg. on the 14th, 
54 deg. on the 17th, 57 deg. on the 31st, with 
slight fluctuations within these limits. Atmo- 
spherical pressure was least, 29.2 in., on the 15th ; 
greatest, 30.35in., on the 29th. The daily general 
directions of the wind, considered with uniform 
and with the estimated force, give a resultant from 
W.N.W., which is also indicated by the mean dis- 
tribution of atmospherical pressure, the normal 
resultant being W. Reckoning by the weather 
notations, clear fine days varied between five in the 
north and three in the south ; overcast days be- 
tween 13 in the east and 20 in the central districts. 
Mist seems to have been most persistent in the 
south-west of England. For the five weeks ending 
September 1 the duration of bright sunshine, esti- 
mated in percentage of its possible amount, was, 
for the United Kingdom, 28 ; Channel Isles, 41; 
south and east England, 34; south-west England, 
33 ; west Scotland, 30; east Scotland, 29; central 
England, 27; north-east England, 26 ; north-west 
England, 22; north Ireland, 21; north Scotland, 
20 ; south Treland, 19. 

The favourable promise of an abundant harvest 
left by July, put farmers on the tiptoe of expecta- 
tion for a fine August, and they have been disap- 





pointed ; not but that the weather of the month 
might have been very much worse than it was. 
The broken weather was unfavourable for the in- 
gathering of the cereals and the second crop of hay, 
while beans and potatoes became blighted in some 
localities. On the 23rd the forecast for southern 
England anticipated varying southerly and easterly 
airs, fair, warmer ; the wind, indeed, was easterly, 
but it brought a continuous cold rain, with gloom 
and mist the whole day, and much the same 
weather for the next two days. ‘‘ A reliable fore- 
cast for a month ahead: would be a boon to the 
whole community,” says the Shipping Gazette of the 
30th ult.; but the writer should go a little further 
and explain what the forecast should comprise. To 
foretell such weather as that of the 23rd to 25th a 
month beforehand is entirely beyond the power of 
meteorology. 

The cool weather has suited the public health, 
which has been remarkably good. The weekly 
death rate in the metropolitan district has been less 
than 16 per 1000 per annum. 





THE BRITISH ASSOCIATION. 


(Continued from pagze 304.) 
Section G. MECHANICAL SCIENCE. 


THE STRENGTH AND Prastic EXTENSIBILITY OF 
Tron AND STEEL. 

Two more papers were read on Friday, August 10, 
in the Mechanical Section ; one of these was by 
Professor T. Claxton Fidler, on the above subject. 
The author commenced by pointing out that for 
several reasons the stress strain diagram, as 
autographically drawn in connection with the 
testing of a ductile material, does not indicate 
any definite relation between tensile stress and 
plastic strain. The stretching effect of the load 
is commonly measured before it is fully developed ; 
the ordinates of the diagram represent stress per 
unit of original area, but cannot represent the actual 
unit stress, which varies in different parts of the 
bar; and, lastly, the elongation measured by the 
diagram is the elongation of the whole bar, and is 
the sum of the component elements of elongation, 
which vary still more widely in different parts of 
the bar. Analysing the total elongation, and 
plotting as co-ordinates the actual intensity of 
stress in any short segment or element of the bar, 
and the actual elongation in the same element 
under a long-continued load, the curve takes a very 
different form. The author stated that so far as his 
direct experiments have gone, the curve so traced 
appears to be almost identical for all parts of a 
fairly homogeneous bar, indicating that the plastic 
extensibility, or the actual extension under any 
given stress, is nearly the same in all segments of 
the bar’s length, even when the ultimate elongation 
varies, as it often does, between 12 and 120 per 
cent. in the different segments. Volumetric mea- 
surements of the successive segments indicate that 
there is no sensible telescopic shear, or internal 
flow of material from one segment to another (ex- 
cept at one point, which need not be noticed), and 
justify the general application of the assumption of 
unchanging volume. Probably the curve may be 
taken to represent the variable length assumed by 
each component internal element under the long- 
continued stress, as well as the variable length of 
any cylindrical segment under the same stress. It 
might, the author said, at first sight be supposed 
that the bar of uniform plastic extensibility ought 
to draw out uniformly over its whole length ; but 
beyond a certain critical point a uniform extension 
is almost impossible, and the formation of a short 
narrow neck in some part of the tie-bar is inevit- 
able. In order to illustrate these points and some 
others, a curve, as approximately determined for a 
bar of mild steel, was shown in diagrams hung on 
the walls of the room. The law of plastic exten- 
sion, as defined by the curve, fixed mathematically, 
the author said, the occurrence of the ‘‘ plastic 
limit ;” and it fixed also the ‘‘ breaking weight per 
square inch of original area.” The breaking weight 
of the tie-bar as thus defined depended upon the 
plastic extensibility. Examining next the possi- 
bilities of deformation in a bar of uniform extensi- 
bility, the author showed that, as the plastic limit 
is approached, irregularity in section or in extensi- 
bility tends to precipitate the formation of a con- 
tracted region, and insures that beyond that limit 
the further extension of the bar and the further 
contraction of area will be confined to the same 
region. For stresses below the plastic limit the 





probabilities of deformation might be examined by 
considering the relative time-rates of extension at 
two elements which may have been unequally 
stretched, and at first the tendency is theoretically 
in favour of preserving the cylindrical form of the 
bar. But beyond the plastic limit these conditions 
are reversed, and the tendencies are all in favour 
of precipitating the most rapid contraction of area 
at the point where any contraction already exists, 
and thus to pinch in still further the region where 
any contraction of form has begun to show itself. 
In regard to the yield point, sudden elongation, the 
author said, is found to take place at different 
stresses in the different segments, while in any one 
short element or segment it seems to be instan- 
taneous. If the yield is arrested midway and the 
bar examined, it is sometimes found that the elon- 
gation has been quite completed in some segments, 
and not even commenced in others. 

A short discussion followed the reading of Pro- 
fessor Fidler’s paper. 

Professor Unwin said that the explanation given 
by the author was the same as that formerly put 
forward by a French investigator. The yield 
point was very remarkable. He had thought that 
was due to the conditions of rolling, but he was 
disturbed in this conclusion by finding the yield 
point repeat itself over and over again in an an- 
nealed bar. 

Professor Ewing said it was impossible to do 
justice to such a paper after having simply heard 
it read without previous study, and there were 
some points in which he did not follow the author, 
but he trusted that his results would be put forward 
again in some other form. Speaking of the con- 
traction of area, he said he did not understand that 
general contraction ceased when local contraction 
set in. Referring to the same point, Professor 
Hele-Shaw said that certain bronzes—aluminium 
bronze, for instance--would contract in several 
places at once, and then give way at one place, un- 
like steel, where the contraction was regular and 
the point of yielding was developed at the first. 

Sir Benjamin Baker said that in long eye-bars 
for bridges it was often found there were two or 
more points of contraction, and the same effect was 
found in proving guns. 

In replying to the discussion, Professor Fidler 
said that two necks would often form in testing a 
specimen, and it was often a race between them as 
to which would be the yield point, but when one 
had a slight lead it was sure to win. 


THE BLacKwALL TUNNEL, 


The final paper at Friday’s meeting was on the 
Blackwall Tunnel ; it was read by Mr. Maurice 
Fitzmaurice. He commenced with some interest- 
ing details of works of a similar nature which 
have been constructed in different parts of the 
world, and went on to say that the tunnel 
under the Thames at Blackwall, which is being 
built for the London County Council under 
the direction of their chief engineer, Mr. A. R. 
Binnie, has now been under construction for more 
than two years. In 1891 Messrs. Pearson and 
Son’s tender for the construction of the Blackwall 
Tunnel, amounting to 871,000/., was accepted by 
the London County Council, and the work was 
commenced in 1892. Mr. D. Hay and the author 
were appointed as resident engineers under Mr. 
A. R. Binnie, and Mr. E. W. Moir took charge of 
the works for the contractors. The Blackwall 
Tunnel is much larger than any tunnel yet con- 
structed by the methods adopted. The outside 
diameter of the St. Clair Tunnel, which is the 
largest one at present, is 21 ft., while that at Black- 
wall is 27 ft. in external diameter. 

The following leading dimensions were quoted 
by the author : Length from entrance to entrance, 
6200 ft. This total distance is divided as follows: 
Open approaches, flanked by retaining walls, 
1735 ft.; cut-and-cover portion, built of brick and 
concrete, 1382 ft.; cast-iron-lined portion, 3083 ft, 
The width of roadway is 16 ft., and the width of 
each footpath 3 ft. 1} in. The tunnel is level under 
the river, and the gradient“on the north side is lin 
34, and on the south side 1 in 36. There are four 
vertical shafts, two on each side of the river, and 
varying in depth from 75 ft. to 100 ft. below ground 
level. Each shaft is a wrought-iron caisson of 58 ft. 
external diameter at the bottom, and 48 ft. in- 
ternal diameter throughout, and lined with brick- 
work. Each caisson consists of two wrought-iron 
skins, 5 ft. apart, braced together, and terminating 
in a cutting edge. Two circular holes, which are 
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temporarily plugged while sinking, are left in each 
caisson to give way for the tunnel through the 
shaft, and provision is made for an air-tight floor 
above the level of the tunnel when necessary. The 
space between the two skins is filled with concrete. 
Two caissons are in place, and the two others 
are in course of being sunk. The tunnel is con- 
structed of cast-iron rings 2 ft. 6 in. long, and each 
ring consists of 14 segments and a key-piece. The 
thickness of metal is 2 in., and each segment has 
flanges 12 in. deep, and both longitudinal and cir- 
cumferential joints are planed. 

The shield used for the construction of the tunnel 
is 19 ft. 6 in. long, and is 27 ft. 8 in. in external 
diameter. The outer shell consists of four 2-in. 
steel plates. The shield is divided into a front and 
back portion by two vertical diaphragms at right 
angles to its axis. It is thus possible, when neces- 
sary, to have a higher air pressure in the working 
face of the shield than in the completed portion of 
the tunnel. The space between these two dia- 
phragms forms an air-lock, both diaphragms, of 
course, being provided with doors, by which access 
to the working face is obtained. At the back of 
this air-lock the shield consists only of the outer 
shell, which always laps over and outside at least 
one completed ring of the tunnel, and inside of 
which all the rings are built. The space of 4 in. 
left outside the rings when the shield is shoved 
forward is filled with grout, forced in by air pres- 
sure through screwed holes made in each segment 
for the purpose. Everything is quite solid at the 
back of the cast-iron lining. At the air-lock and in 
front of it there is an inner shell, connected stiffly 
to the outer shell by circular girders and in other 
ways, and both joining together at the cutting 
edge. The working face is divided into four hori- 
zontal floors and 12 working chambers by vertical 
and horizontal diaphragms in the line of the axis of 
the shield. A hanging iron screen in each com- 
partment about 6 ft. back from the cutting edge 
forms a safety chamber at its back, where men 
could stand with their heads above water in case of 
a rush of water in the face due to air blowing out 
suddenly, or from other causes. Provision is made 
for using iron poling boards at the face, shoved 
forward by jacks, when in ballast, if necessary. 
The shield, which weighs about 250 tons, is shoved 
forward by 28 hydraulic jacks fixed at the back and 
butting against the cast-iron lining, and able to 
exert a total pressure of over 3000 tons. 

The proceedings were then brought to a close, 
the meeting adjourning until the following day 
(Saturday). 


THE MeasureMENT OF PRESSURES IN GUNS. 

A paper by Captain Sir Andrew Noble, K.C.B., 
entitled, ‘‘On Methods that have been Adopted 
for Measuring Pressures in the Bores of Guns,” 
was read by the author. This was a long and 
important paper. As we propose reproducing 
it in full, together with the diagrams by which it 
was illustrated, at a future date, we need at present 
give no more than a suflicient abstract to make 
the discussion which followed intelligible. 

The first part of the paper was occupied by an 
interesting account of the experiments undertaken 
by previous investigators in this field. Count Rum- 
ford was the earliest worker who attempted by 
direct experiment to ascertain the pressures de- 
veloped by fired gunpowder, and he estimated that 
for a density of unity, or, in other words, for a 
charge approximately filling a chamber into which 
it was fired, the pressure would be over 101,000 
atmospheres, or 662 tons per square inch. He 
met the objection, that were the pressure anything 
approaching that stated, no gun would havea chance 
of standing it, by assuming that the combustion of 
powder is exceedingly slow, and lasts the whole 
time occupied by the projectile in passing through 
the bore. Captain Noble pointed out that it was 
curious a man so eminent should have fallen into 
so great an error, because calculation would have 
shown him his mistake, and also that Robins had 
proved 60 years before that the whole of the 
powder was tired before the bullet was very greatly 
removed from its seat. 

The author had made experiments in connection 
with this part of the subject with a charge of 10 lb. 
of the powder known as B. L. G.? and a shot 
weighing 30 1b. ; a velocity of 2126 foot-seconds, 
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was increased to 1125 foot-tons. With a shot 
weighing 120 lb., the velocity was 1209 foot- 
seconds, and the energy 1196 foot-tons. With a 
shot of 150 lb. the velocity was 1080 foot-seconds, 
and the energy 1191.5 foot-tons, while with a shot 
of 360 lb. the velocity was reduced to 691 foot- 
seconds, representing a muzzle energy of 1191.9 
foot-tons. These energies were obtained with 
maximum chamber pressures respectively of 13.5 
tons, 17.25 tons, 19 tons, 20 tons, and of 22 tons 
per square inch. It will be noted that the maxi- 
mum energy obtained was realised with the shot of 
120 lb. weight, the energy given by a shot of 
360 Ib. (i.e., three times that weight, or 12 times 
the weight of the original shot) being nearly the 
same. 

The experiments of Rumford and Robins were 
made with fine-grain powder, and the figures just 
quoted bore out Robins’s argument that a much 
greater energy would be realised from the powder 
when the weight of the projectile was doubled, but 
his experiments showed that the work done by the 
powder was nearly the same, whatever the weight 
of the projectile, and the author’s experiments, of 
course, support this conclusion. Very different 
results, however, were obtained with modern pow- 
der and slow combustion. With brown prismatic 
or cocoa powder an exactly similar series was fired. 
The 30-lb. shot gave a velocity of 1515 foot-seconds, 
and an energy of 493.4 foot-tons ; the 60-lb. shot 
gave 1291 foot-seconds, and an energy of 693.4 
foot-tons ; the 120-lb. shot gave 1040 foot-seconds, 
and an energy of 877.5 tons ; the 150-lb. shot gave 
948 foot-seconds, and an energy of 920.7 foot-tons ; 
whilst with the heaviest shot, namely, that of 
360 lb., the velocity attained was 654 foot-seconds, 
equivalent to an energy of 1064.7 foot-tons. The 
maximum chamber pressure in this series varied 
from 4.8 tons per square inch with the lightest pro- 
jectiles to 9.6 with the heaviest. These experi- 
ments are very instructive, as illustrating the 
effect of firing the two distinct types of powder. 
With the slower burning powder, as might be ex- 
pected, and as is pointed out by the author, the 
energy developed increased steadily and consider- 
ably with each increment in the weight of the shot, 
while the low chamber pressure shows that even 
with the heavier shot, the projectile must have 
moved a considerable distance from its seat before 
the charge could gave been said to have been 
entirely consumed. 

The author next referred to the manner in which 
Rumford estimated the pressure set up, which was 
by the lifting of a weight when the pressure was 
assumed to be that represented by the weight. The 
conclusions arrived at by Rumford were erroneous, 
and the author attributed this to the fact that the 
weight closing the barrel was lifted, not by the 
mere gaseous pressure, but by the products of ex- 
plosion being projected at a high velocity against 
it. The energy acquired in traversing the barrel 
would add to the pressure due to the density of 
the charge. Error was also introduced into 
Rumford’s calculations by the fact that the gases 
acted on a much larger area than was allowed for 
by him. 

The author next referred to the experiments of 
General Cavalli, and the conclusions arrived at by 
this experimenter were also pronounced erroneous. 
One of the reasons for the error in Cavalli’s con- 
clusions was due to the fact that with brisante 
powders, waves of pressure of great violence sweep 
from one end of the chamber to the other. 

The work of the Prussian Artillery Committee, 
which met in 1854, under the presidency of 
General Neumann, was next referred to; he 
experimented only with very small guns, and with 
fine-grain powder. The work done showed that 
with every charge fired, two distinct maxima of 
tension existed, though, perhaps, other relative 
maxima were present. The old method to deter- 
mine the tension in guns by firing the same weight 
of charge and projectile from guns of the same 
calibre and of different lengths, was also referred 
to. Early experiments in this field were made in 
England as far back as 1736. 

Major Rodman’s researches and experiments 
were next referred to at some length, the author 
stating that it is to this American officer’s ingenious 
pressure gauge that the modern crusher gauge now 
so extensively used, could be traced. It will be 
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channels cylinders with small holes drilled down 
the centre wereinserted. Theindicating apparatus 
consisted of an indenting tool with its knife. 
Against the knife is carried a piece of copper. The 
pressure of the gas acting on the piston forces the 
knife into the copper, and a record is thus obtained. 
It is to Major Rodman also that the earliest ex- 
periments are due on the effect of size of grain on 
the maximum pressure. Comparing the records 
given by the Rodman gauge with those obtained 
by the chronoscope, it was found that the former 
gave higher readings than the latter. For instance, 
in one case the maximum pressure shown by the 
chronoscope was 20.4 tons, while the Rodman gauge 
gave a maximum pressure of from 26.7 to 33.7 tons 
persquareinch. In another case, with pellet powder, 
a maximum pressure of 19.2 tons per square inch 
was given by the chronoscope, while the chamber 
pressure given by the Rodman gauge varied from 
41.6 tons to 49.2 tons per square inch. Still more 
striking discrepancies were shown in two series of 
experiments with B.L.G. powder of Waltham 
Abbey make. Using the same gun and projectile, 
the same energy being developed in the projectile 
with 20 lb. fired from a forward vent, the maximum 
chronoscope pressure was 13.3 tons, while the 
Rodman gauge gave 24.6 to 38.9 tons per square 
inch. Other instances of like nature were given. 
The fact of these discrepancies led to the investiga- 
tion, by the Explosives Committee, of the result 
of placing the gauge at the surface of the bore as 
against being put on the exterior of the gun, and with 
the Rodman gauge it was found that the interior 
gauge gave 14.5 tons, whilst under precisely the 
same conditions at the exterior it gave 27 tons per 
square inch. In other experiments the differences 
were 20 tons as compared to 57 tons, and 19.5 tons 
as compared to 45.5 tons per square inch. The 
author points out that the pressures in Rodman’s 
experiments and those of the Explosives Committee 
were exaggerated from another cause, namely, the 
energy communicated to the piston and knife. 
This cause of error can be eliminated by produc- 
ing beforehand, by mechanical means, a cut indi- 
cating a pressure a little less than that to be 
expected. 

The paper went on to describe the chronoscope 
designed by the author, by which the time is re- 
gistered when a projectile passes certain fixed 
points in the bore of the gun. It consists essen- 
tially of a series of thin rotating discs. The ar- 
rangement is fairly well known. The mean in- 
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Speaking of the practical methods of determining 
pressure, the author stated that if the object 
sought be merely to determine the maximum pres- 
sure developed with the powders now generally in 
use, no instrument could be simpler than the 
crusher gauge, and when properly used its indica- 
tions may be taken as very approximately correct, 
but it cannot be relied on to give accurate results 
when placed in positions where the products of 
explosion are moving with a high velocity. Asa 
general rule, where the powders are slow in burn- 
ing, and no wave action exists, the chronoscope 
pressures are generally somewhat higher than those 
of the crusher gauge, but the case is very different 
with quick-burning powders, and frequently the 
widest difference exists between the pressures indi- 
cated in different parts of the chamber in the same 
experiment. An instance was cited bearing out 
this fact. 

Gases moving at a high velocity in the chase are, 
the author said, performing their proper function, 
but the same is not true of violent waves of pres- 
sure in regard to their action on the base of the 
bore, which is generally a movable piece, and it 
has been the author’s object, in which he has suc- 
ceeded to a marked degree, to avoid these waves as 
much as possible. 

In concluding, Sir Andrew said the chronoscope 
takes little or no note of the violent oscillations of 
pressure acting during exceedingly minute inter- 
vals of time. On the other hand, if, with the 
explosives alluded to by the author, trust were 
placed only in the indications of the crusher gauge, 
they would arrive at a most erroneous idea of the 
energy communicated to the projectile. 

The discussion on Sir Andrew Noble’s paper was 
opened by Sir Frederick Bramwell, who pointed 
out that it was not the weight cf the shot alone 
which had to be considered in estimating the pres- 
sure set up in the bore of guns, but allowance had 
to be made for putting the gases in motion. In 
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speaking of the accuracy to which modern guns had 
been brought, Sir Frederick said that at 2000 yards 
three consecutive shots had been fired through the 
same hole in the target, thus proving the remark- 
able accuracy of practice in the present day. He 
stated that the modern wire gun was a machine as 
near perfection as one could well have, and was 
also perfectly safe. The wear of the bore was a 
serious matter, doubtless, but guns were now so 
made that the interior could be removed readily 
without taking the gun to pieces. 

The author stated that he had allowed for the 
weight of the shot only, and not for the friction of 
the gases, which was slight. 

Professor Osborne Reynolds remarked that the 
oscillations shown in one of the pressure curves ex- 
hibited by the author might be due to somewhat 
the same causes as led to oscillations in the steam 
line of an indicator diagram. Lord Kelvin, re- 
ferring to the same point, said that the difference 
from maximum to minimum was not sufficient in 
this case to account for the oscillations. Professor 
Stokes, 50 years ago, had worked out the oscilla- 
tion of pressure due to fired gunpowder in a gun. 
What was required to be known, however, was the 
effect of pressure in moving the bullet, and the 
proper way to ascertain the pressures in the gun 
was that described by the author. 

Sir Augustus Smythe said that he had experi- 
mented with guns in India, and had reached a pres- 
sure of 82.7 tons, the highest of which he had had 
experience. In his experiments he had found that 
the higher pressure was set up in the gun with round 
shot rather than with cylindrical projectiles, and he 
had accounted for this by the fact that the powder 
after ignition, but before complete combustion, got 
jammed in the part between the bore of the gun 
and the shot. He would wish to say a word in 
favour of the old method of ascertaining pressures 
by the crusher gauge, which he thought the best 
method for the purpose. 

Professor Ewing, referring to the remarks of 
Professor Osborne Reynolds and Lord Kelvin in 
regard to the vibration of the gauge, said it would 
add accuracy if the moving parts were lightened, 
or, better still, done away with altogether, were that 
possible. 

Professor Greenhill asked if the curve of energy 
could also be added to the diagrams. The flatten- 
ing of the curve of velocity was used as an argu- 
ment for cutting down the length of the gun, but 
in shortening the gun they threw away the most 
hard-worked part. 

Mr. Beaumont said it might not be generally 
known, but actual indicator diagrams had been 
taken from guns by Mr. Maxim. The piston was of 
extremely small diameter, and had a very short 
range of movement. In order to test the trust- 
worthiness of records thus taken, slower and faster 
powder had been used, and the results came out 
accurately on the diagram. 

Sir Andrew Noble, in replying to the discussion, 
said that Sir Frederick Bramwell was right in re- 
ferring to the influence of the pressure in guns 
due to giving motion to the gases themselves. In 
his experiments he had noted the difference between 
the crusher gauges and the chronoscope, but these 
results had not been given by the Explosives Com- 
mittee, as the differences were great, as might be 
expected to be found in the experiments honestly 
recorded, but they were sufticient to frighten the 
committee. Professor Osborne Reynolds, in the 
<— he had raised in regard to the oscillations, 
2ad questioned whether the pressures were true 
pressures. He agreed that with powder the crusher 
gauges were reliable, but with higher explosives 
the variations were great. He thought that when 
the products of explosion were fired into the gauge, 
the effect was much like firing a charge of small 
shot on to it. In order to overcome this difticulty, 
he had sheltered the gauge by means of a shield 
having a small hole in the centre, und in this way 
had found that the effect of direct impact had an 
influence on the result. General Smythe had given 
a reason for the increase in pressure with round 
shot, but Sir Andrew thought another explanation 
might be used. With round shot the flow of gases 
past the shot was very great, and if this flow were 
checked, great increase of pressure would take place. 
He agreed with Professor Ewing that the piston 
should be made as light as possible, and this was 
dene as faras it could be. In regard to what Pro- 
fessor Greenhill had said, there was a great ad- 
vantage in using long guns. It was always usual 
to put a crusher gauge in the base of the shot, if 





the firing were done where the projectile could be 
recovered. 


Tue TEMPERATURE OF STEAM ENGINE 
CyDINDERS. 


A paper by Mr. Bryan Donkin, on the most 
economical temperature for steam engine cylinders, 
was next read by the author. It gave an account 
of some most important experiments made by the 
author, for the details of which we will refer our 
readers to the full text of the paper, which we pub- 
lished on page 280 ante. A short discussion fol- 
lowed the reading. Professor Ewing said that the 
author had set himself a most heroic task in 
attempting to solve the problem of the most 
economical temperature for steam engine cylinders. 
The labours of Mr. Donkin had thrown light on 
the temperature gradient through the walls of 
the cylinder, and had brought prominently for- 
ward the great importance of this point. 

Professor Osborne Reynolds said it could not be 
too strongly urged that to prevent condensation in 
the cylinder, the cylinder walls must have a tem- 
perature above that of the initial steam, and there- 
fore the heat in the jacket must be sufficiently 
above that of the initial steam to make up the 
gradient of fall in temperature in the walls of the 
cylinder. He would impress on all students of the 
subject the absolute necessity of considering the 
gradient of temperature in the cylinder wall; he 
did not think the point was mentioned in any 
text-book, although it was one of the greatest im- 
portance, 

The Section then adjourned. 


(To be continued.) 








NOTES. 
TRANSATLANTIC STEAMING. 

Born Cunard Liners have again broken records, 
the Campania in the last voyage to the east and 
the Lucania to the west, and there is certainly 
every prospect of even better results, since on 
each occasion there has been detention due to 
fog. Taking first the Lucania’s voyage outward, 
the time taken was 5 days 8 hours 38 minutes, 
which is 51 minutes less than the time taken by 
the Campania in her splendid passage a fortnight 
earlier. This means that the Lucania travelled on 
an average about 300 yards each hour faster than 
her consort, the mean speed of the Campania hav- 
ing been 21.5, and of the Lucania 21.65 knots. The 
daily runs in each voyage may be given for com- 
parison : 

Lucania 523 555 528 530 541 111 miles. 

Campania... 516 528 543 525 6545 126 ,, 

The fog effects are clearly appreciated. The 555- 
mile run of the Lucania, equal to about 22} knots an 
hour, is, if we mistake not, the longest day’s steam- 
ing on record, the Lucania herself having in October 
last done 550 miles. Had the Lucania in the third, 
fourth, and fifth days maintained about the same 
speed, she would have reduced the time of passage by 
3 hours, to 5 days 5 hours 30 minutes, so that there 
is every prospect of the time being reduced soon to 
5} days. Of course the weather has been most 
favourable, excepting for six hours’ fog and eight 
hours’ very stormy weather. The Campania and the 
Lucania have, therefore, crossed in six hours less 
time than any other steamer running between 
Queenstown and New York. The Campania’s re- 
cord homeward passage last week was made in 5 days 
10 hours 47 minutes—1 hour 20 minutes better than 
her previous record of October of 1893. The mean 
speed was 21.50 knots. To noon on the 26th ult, 
(21 hours 48 minutes), the distance steamed was 
466 miles, and the complete days’ sailings subse- 
quently were 513, 454, 511, 505, and to Queenstown, 
365 miles, in 17 hours 34 minutes. On the third 
day the vessel was for nine hours in fog off New- 
foundland, which reduced her day’s record by 
something like 60 miles. But for this she might 
have made the voyage in 5 days 74 hours, The 
round voyage of the Campania is, of course, the 
best on record, for in steaming 5598 miles she only 
took 10 days 20 hours 14 minutes. The New York, 
sailing from Southampton, has also completed. a 
very fast passage. The passengers leaving London 
on the Saturday morning were landed on the follow- 
ing Friday evening at New York, when the mails 
also were delivered at New York and at once for- 
warded to other parts, they having been sorted on 
board by American officials. A similar arrange- 
ment is made in German steamers, but not in the 
Queenstown liners, owing to the British postal 





authorities refusing to agree to British officials being 
sent by any of the steamers. 


THe STRENGTH OF Gas CYLINDERS. 

In our issue of December 1 last we published 
an account of the bursting of an oxygen bottle at 
Bradford, by which an unfortunate lad lost his life. 
This accident raised the whole question as to the pro- 
priety of carrying such bottles on railways as ordi- 
nary luggage, but when the evidence showed that 
no other instances of similar explosions were known, 
the public, always very nervous as to its personal 
safety, was reassured. The cylinder which failed 
was of the solid-drawn type, and a prejudice was 
naturally created against the use of this class of 
cylinder. From experiments made by Professor 
Goodman it appeared, however, that a hard variety 
of steel had been used in the particular bottle in 
question, and that it had not been annealed after 
manufacture. Had a milder quality of steel been 
used, and the bottle properly annealed, there is no 
reason for believing that the accident would have 
occurred. Messrs. Howell and Co., Limited, of 
the Sheffield Tube Works, have recently had a 
number of experiments made by Professor Ripper, 
which go to show that perfectly safe bottles can be 
made by the solid-drawn process. The bottles tested 
were about 5.5 in. in diameter outside, 33 in. Icng, 
and weighed when empty 414 1b. They were tested 
by dropping weights upon them from a consider- 
able height, and the receivers showed remarkable 
toughness, it being found possible to crush them 
practically flat without any signs of splitting. 
The material used had, in its annealed state, a 
strength of from 27.5 to 32.5 tons per square inch, 
according to the process of annealing adopted, and 
the corresponding elongations ranged from 19 to 
25 per cent. in 8in. The thickness of the walls 
varied from .364 in. to .266 in., but the maximum 
amount of bending stress which might arise from 
this want of uniformity is small, and no substantial 
error would be made in calculating the strength of 
the cylinder on the assumption that the thickness 
was uniformly .266 in. Professor Ripper also tested 
the bottles by hydraulic pressure up to 4000 lb. 
per square inch, and found the cylinders capable 
of withstanding this, even after being considerably 
deformed by the falling weight. No experiments 
were made by allowing a charged cylinder to fall 
from a height, as was done at similar tests made at 
Glasgow a few years ago (see ENGINEERING, vol. 
xlix., page 455), it being held that the falling weight 
tests actually used were of a severer nature than 
could be obtained by any moderate height of fall 
for the cylinder itself. This is probably true, 
though it is at least conceivable that the shock of 
striking the ground may set up a wave action in the 
charge of gas, considerably increasing the pressure. 
Certain gun failures have, rightly or wrongly, been 
attributed to such waves of pressure. 





EASTWOOD'S PACKING RING. 

WE give below a couple of views showing a new 
form of packing ring (Eastwood’s patent) which is now 
being manufactured by Messrs. Witty and Wyatt, 
Limited, of 88, Leadenhall-street, E.C. This ring 
consists of a very thin metal disc, having affixed to its 
two sides rings of asbestos cord, these rings being of 





such diameters that — as shown in Fig. 2 — the 
rings on one side of the disc come opposite the spaces 
between the rings on the other side. These rings are 
used without red lead or other cement, and when the 
joints are screwed up the discs become corrugated, the 
corrugations holding the asbestos rings in place and 
supporting them, 
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THE NILE RESERVOIR. 
To THE Eprror or ENGINEERING. 

Srr,—I hope you will kindly allow me some space to 
reply to the objections raised by ‘‘R. P.” (page 277 ante) 
against the suggestion of Mr. F. W. Webb (to build a 
wall round the Isle of Philz), considering that I first 
made this suggestion, in a letter which you published in 
your issue of May 25. 

According to “‘R. P.,” there is an obvious answer to 
the question put by Mr. Webb: ‘‘ Why not build a con- 
crete wall round the isle, so as to inclose the temples?” 
The answer is the cost, which ‘“‘R. P.” estimates at 
168,750. for the wall proper, and 81,250/. more for foun- 
dations and contingencies (this sum is evidently too 
large, because the foundations will offer but little diffi- 
culty). It would appear from this that ‘‘R. P.” intends 
to conclude for the submersion of Phile. On the con- 
trary, he proceeds, quite unexpectedly, thus: ‘‘ But the 
chief objection remains. Phil is beautiful as seen from 
the shore... What would it be worth to the artistic eye 
inclosed in a well...?” 

If this is really the chief objection to the wall proposed 
by Mr. Webb and myself, then it is also the chief objec- | 
tion to the submersion, which would follow the building 
of Mr. Willcox’s dams at Assouan without any provi- 
sions for the temples. Such being the case, I would vote 
at once for the submersion. But the chief objections are 
archeological and historical, so strong that hitherto they 
have checked the progress of a scheme which will bring 
enormous advantages to Egypt, and be for ever a monu- 
ment in honour of the English domination in that 
country. Let us hope that the simple suggestion, in 
which I have the pleasure of being associated with Mr. 


¥. W. Webb, will give an acceptable solution of the 
difficulty. 
Yours faithfully, 
J. EREDE, 


Rome, August 29, 1894. 





‘* EARLY BRITISH LOCOMOTIVES.” 
To THE EpiToR oF ENGINEERING. 

Smr,—I see the writer of the above article claims 
that the ‘* Planet ” was the first engine built with hori- 
zontal inside cylinders and crank axles, distinctly re- | 
pudiating Mr. Bury’s claim. Peter Lecount, writing | 
in 1839, and who ought to have been very well qualified | 
to give correct information of what happened bub a/| 
few years before, writes: ‘‘ The first engine made by 
Bury was the ‘Dreadnought,’ which was started on the 
Liverpool and Manchester Railway, March 12, 1830. 
....» The next was the ‘Liverpool;’ this was the 
original engine made by him with horizontal cylinders and 
cranked axles. She was placed on the Liverpool and Man- 
chester Railway on July 22, 1830, and had an 18-in. stroke, 
two pairs of 6-ft. coupled wheels, and 12-in. cylinders.” 
After speaking of Stephenson’s first eight engines for the 
Liverpool and Manchester Railway, Lecount writes: 
‘*They had the cylinders outside the boiler, and worked 
¥ a crankpin on the wheel. Mr. Bury’s engine, the 
‘ Liverpool,’ was then constructed for that railway, and 
about four months after it had been placed upon the line, 
Mr. Stephenson adopted the crank axle, and placed the | 
cylinders horizontally, with the improvement of putting | 
them inside the smokebox. This was done first to his | 
engine the ‘ Planet,’” which was placed on the railway | 











October 4, 1830, or, according to Lecount, nearly three | 10 order that a flying machine should move sideways, 
months after Bury’s “Liverpool.” The list of the: Liver- | ® Similar current must be pushed in a horizontal direc- 


pool and Manchester Railway engines, compiled in 1834 
(four years later), contains no account of Bury’s ‘“‘ Liver- 
pool,” but then, as it was not purchased by the railway 
company, but only tried upon their line, this is not to be 
wondered at, 

Yours, &c., 


London, N., September 3, 1894, 


G. A. SrKon. 





THE PROBLEM OF FLIGHT. 
To THE Eprtor or ENGINEERING. 

Sir,—A great deal has lately been said and written upon 
the above subject, a good deal of the information volun- 
teered coming from people who know nothing whatever 
about the subject upon which they speak or write. For 
instance, when a leading scientist advocates the use of 
screw propellers working vertically, to accomplish aerial 
navigation, it shows at once how little the subject has 
been studied. 

It is true that vertical ascent could easily be obtained 
by screws working vertically ; but for a flying machine to 
be of any value, rapid horizontal motion is essential, and 
that never can be accomplished when vertical screws are 
employed. 

A close study of the subject, extending over a period of 
30 years, and the results of numberless experiments, have 
convinced me that a series of narrow aéroplanes is the 
only practicable method for raising and transporting 


heavy weights in the air. When Mr. Hiram S. xim | 


first saw my flying machine (which you, Sir, illustrated 
and described about a year and a half ago), he at once ex- 
claimed to me, ‘‘ I am quite free to admit that your system 
of aéroplanes acts far more efficiently upon the air than 
mine do; but I think mine would be safer for descending.” 
The machine alluded to was little more than a model, 
as I could not then afford to make a larger one, but, how- 
ever, the machine, weighing 330]b., lifted 55 1b. in the form 
of sheet lead in addition to its own weight, and on one 
occasion, in a dead calm, in the presence of Mr. Horace 
Cox, of the Hermitage, Harrow-on-the-Hill, and Captain 
Edwards, of Ruislip, the machine flew a distance of up- 
wards of 2000 ft. with the weight lifted at least 3 ft. from 
the ground. Since that time further improvements have 


be one-fifth of the vertical in order to travel 40 miles an 


been made in the aéroplanes, and it is hoped that the time 
is not far distant when a new and larger machine will be 


tried. 

With regard to the motive power for flying machines a 
few words may be said. Having experimented with 
engines driven by hot air, ribbons of gun-cotton, liquefied 
gas, compressed air, gas, steam, and petroleum vapour, 
the conclusion arrived at is that there is no motor at pre- 
sent known which is at all comparable with the internal 
combustion engine worked by the vapour of petroleum. 
With regard to the steam engine, it is utterly useless for 
the purposes of aerial navigation, for even if the whole 
machinery could be made to give one horse-power for 
every 1lb. weight, the weight of water to be carried 
would only enable the machine to work for a few minutes 
at astretch. This will be at once seen when we consider 
that about 201b. of steam would have to be used per 
actual horse-power per hour. For 200 horse-power the 
weight of steam to be condensed per hour would be 
4000 lb. Now any one who has had any experience with 
air surface condensers will at once see that the whole 
thing would be impracticable ; for when the interior of 
an air surface condenser becomes coated with a film of 
grease, the condenser becomes practically inoperative, and 
might as well be thrown overboard for what good it 
would do. 

In conclusion, it may be taken as an axiom that it is of 
far greater importance that the machine should be £o con- 
structed as to offer little resistance to forward motion 
than that enormous power should be put into it, regard- 
less of head resistance. 

Yours truly, 
HoRATIO PHILLIPS. 

Wealdstone, near Harrow. 





To THE EpiTor or ENGINEERING. 

Str,—Lord Kelvin, at the British Association, said 
that ‘“‘he found a difficulty in understanding why Mr. 
Maxim adopted the inclined aéroplane driven by a ver- 
tical screw, rather than at once getting his lifting power 
by a horizontal screw.” 

This difficulty must have occurred to any one who has 
studied the ‘‘ Problem of Flight.” 

Mr. Maxim, in answer, said that with a horizontal 
screw the air race would impinge on the platform, and 
counteract the lifting effect of the screw. 

It might also be said against a horizontal screw ma- 
chine that it could only lift, and that to travel horizon- 
tally it would require a vertical screw as well, and thus 
make the machinery more complicated. 

In iene on this subject about two years ago, I de- 
scribed a machine which seems, especially since Mr. 
Maxim’s experiments, to combine the advantages of both 
these methods. 

A flying machine, in order to rise, must push a current 
of air downwards with such a velocity that the push is 
slightly greater than the weight of the machine. This may 
be done by a small current of t velocity, or by a large 
current of small velocity. Mtr. Maxim generates the 
downward current in his machine by moving the aéro- 
plane horizontally, inclined at about 7 deg. The area of 
this current may be considered as equal to the area of the 
inclined planes, 4000 square feet; the velocity down- 
wards is five miles an hour when the machine is moving 
horizontally at 40 miles an hour, the upward push being 


tion. This Mr. Maxim does directly by a vertical screw 
giving a thrust of 2000 lb. 

In my machine, I propose to get these two pressures 
as components of an oblique current of air. From the 
figures above, the horizontal component would have to 


pg the angle to the vertical would therefore be about 
eg. 

The machine I propose consists of two screws, one 
right - handed and the other left-handed, one being 
| placed agers under the other. The lower one is 
| quicker in pitch than the upper one; there would be no 
screw surface near the centres of these screws. The 
| platform will be in this central space, sufficiently below 
the screws to insure stability. The platform is not an 
aéroplane, being only large enough to carry the machinery. 
,The top screw starts the downward current, and the 
lower one increases its velocity. Circular motion in the 
|air caused by the upper screw is counteracted by the 
lower one. Each screw is driven by an engine attached 
| to the platform ; each engine would tend to turn the plat- 
| form, but in opposite directions. Probably they would 
not quite balance, so that the platform would revolve 
slowly ; this could, however, be meee by slowing one 
engine and at the same time quickening the other ; in 
| this way the platform could be kept in any desired 
direction, either by compass or by sighting some distant 
object. A lever connecting a throttle valve on each 
engine, so that when one opened the other shut, would 
do this, and would correspond to the tiller of a boat. 

In order to move horizontally, some weight must be 
| moved towards the outside of the platform ; this inclines 
| the axis of the screws, and therefore, the air current also. 
| The part of the platform where the weight is becomes the 
| bow of the machine, and it moves in that direction, the 
| faster the further out the weight goes. A horizontal line 
| passing through the centre of the platform and through 
| the centre of the weight gives the direction of flight, and 
|the platform must be so steered by the throttle-valve 
| lever that this line is in the required direction. 
| The advantages of this machine can be best seen by 
|considering its management during a trip. To begin 
| with, it is standing vertically ; if there is any wind it is 

inclined in the direction from which this is blowing, suffi- 


to that of the wind; this insures a vertical ascent 
he engines are now started, the screws revolve, 
and when the speed is sufficient the machine rises. 
At the same time it is noticed that the platform is 
slowly revolving; this is corrected by the throttle-valve 
lever. When sufficient elevation is attained the platform 
is again turned so that the weight side is in the direction 
in which we wish to travel. The weight is now run out 
till the axis of the screws is inclined enough to give the 
required speed. To stop and come down, the platform is 
turned till the weight side is towards the wind; the 
weight is then run in or out till the speed of the machine 
is just equal to that of the wind ; it is then just stationary 
with regard to the earth. 
The engines are now slowed down, the machine drops 
at a rate which can be altered at any moment by altering 
the speed of the engines. In this way the machine can 
be brought to rest in a safe manner. 
Mr. Maxim has practically solved the problem of flight 
by making machinery sufficiently light of the required 
power ; he, however, generates his downward current in 
an indirect manner. 
Can similar machinery be made to generate the down- 
ward current directly as in the machine described above? 
If it can, the advantages in handling seem to be enor- 
mously in favour of this method. 
T am, Sir, faithfully yours, 
A. G. AsHorort, A M.I.C.E. 
Engineering Laboratory, University College, 
London, September 5, 1894. 





MR. MAXIM’S FLYING MACHINE. 
To THE EpIToR oF ENGINEERING. 

Srr,—In answer to the question asked by C. F. 
Jenkin in your issue of the 3lst ult. as to whether my 
flying pat will fall edgeways like a kite in case the 
propelling mechanism should break down in the air, I 
would say that there are kites and kites. The Anglo- 
Saxon kites, as made by boys in the United States and 
England, are rather crude affairs. They have to be pro- 
vided with a tail, and, as we all know, they often fall to 
the ground edgeways, striking a very powerful blow in 

roportion to their weight. But in China men and not 
ae make and fly kites, and these kites are so perfectly 
made that they never fall to the ground edgeways, neither 
is it necessary to provide them with a tail. y py | 
machine is made somewhat in the form of a kite, and 
have modelled it after the Chinese rather than after the 
Anglo-Saxon variety. It will not fall to the ground 
edgeways. In case the machinery should stop while it is 
in the air, the machine would be brought to the ground 
not in a vertical line, but would run down an incline on 
the air, striking the earth while moving ahead at a com- 
paratively high velocity, while its vertical velocity would 
not be great enough to cause any serious damage to the 
machine or its crew. 

Yours truly, 
Hiram S. Maxim. 

Baldwyn’s Park, Bexley, September 3, 1894. 





BALANCING OF LOCOMOTIVES. 
To THE EpiTor or ENGINEERING. 
Srr,—I notice a couple of printers’ errors in my last 
letter. In formula (A), page 275, the suffix ris missing 
from the w in the middle term of the denominator; it is 
also wanting on the right-hand side of fifth equation from 
bottom of page 276. These omissions are obvious enough, 
but the first one occurring in a final or working formula 
calls for correction. 
H. Rowre. 


Brighton, September 4, 1894. 





LUBRICANT TESTING MACHINE, 

To THE Epriror or ENGINEERING. 
Srz,—Permit me to reply to Professor R. H. Thurston’s 
letter on page 237 of your issue of August 17, 

Professor Thurston claims, first, to have made use of 
the principle of the friction pendulum and of other fun- 
damental features, which I employed in my construction 
of a lubricant testing machine (ENGINEERING, July 13, 
pages 37 and 41). That Professor Thurston has for many 
years successfully applied this principle is as well known 
to myself as it is to all my colleagues in Germany. I 
have not raised any claims in the sense that Professor 
Thurston submits. I have always quoted the prototypes 
in my own publications, which have appeared in the 
**Mittheilungen aus den Kceeniglichen Technischen Ver- 
suchsanstalten, Berlin,” and I have not caused the pub- 
lication of the article on page 37 of the current volume of 
ENGINEERING. I claim for “—— exclusively certain 
improvements which Professor Thurston admits as such ; 
my coll es in England will form their own judgment 
about their scope and value. 

I have only to add that I never derive any persona 
benefit from my constructions. It devolves upon me, in 
my official capacity, to design apparatus to meet the 
requirements of science; such designs are at everybody’s 
free disposal}. - ain 

ours respectfully, 
A. Martens. 

Berlin, W 62, Niirnbergerstr., 71 pt., August 29, 1894. 





Sewace at Hativax.—Halifax contemplates erecting 
four settling tanks and three precipitating tanks for the 
chemical treatment of 3,000,000 gallons of sewage in 24 
hours. The total area to be occupied is 18,205 square 
yards. The settling tanks are to have a capacity of 
273,750 gallons, and the precipitating tanks a capacity of 





| ciently to give the machine a velocity, when flying, equal 


1,298,450 gallons. 
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MISCELLANEA. 


THE power plant on the Canadian side of Niagara 
Falls has been begun by the Canadian Niagara Falls 
Power Company. It will be similar to that on the 
American side, and have three turbines, with provision 
for three more. 


A steel bridge at Kochester, New York, has, on exami- 
nation, proved to have suffered considerable corrosion by 
locomotive smoke. Some of the plates have had their 
thickness in parts reduced by one-half, though the struc- 
ture was erected only 15 years ago. 


The report of the Electric Construction Company, 
Limited, of Queen-street Chambers, London, E.C., shows 
a gross profit of 55,362/. 2s. 9d. for the past year, and a 
net profit of 18,4677. 13s. 8d. The liabilities of the com- 
pany have during the year been decreased by 48,2361. 6s. 


In our notice of the compressed air plant for cleaning 
carpets, which we published on page 307 ante, we incor- 
rectly described the name of the company for which the 
plant was constructed ; its correct title 1s the ‘‘ Patent 
Steam Carpet Beating Company, Limited,” 196, York- 
road, King’s Cross. 


——_ to be used for yee. | the Belt Railway, 
Baltimore, Maryland, an underground line over which 
heavy trains are to be run. The motor cars will, it is 
stated, be provided with motors capable of exerting 1200 
horse-power. These motors are being built by the 
General Electric Company. 


We regret to have to record the death of Mr. Charles 
Wood, late chief mechanical engineer to the Silvertown 
Company, who died on the 30th ult. when only 55, after 
ey 23 years’ service in theabove capacity. A native 
of Glasgow, Charles Wood was apprenticed to the Basin 
Foundry Company, with whom he worked till he took up 
his appointment at Silvertown. 


Owing to the canalisation of the Seine, boats of quite a 
respectable size are able to reach Paris, and recently 
a three-masted seagoing barque was launched at St. 
Denis, a suburb of Paris. This boat measures 203 ft. in 
length by 35 ft. beam by 22 ft. depth of hold. The ton- 
nage cleared at Paris, it may be added, is greater than 
that of any French port. In 1889 it amounted to 
4,767,000 tons, local traffic excluded, whilst that of Mar- 
seilles was 4,470,000 tons. 


The traffic receipts for the week ending August 26 on 
33 of the principal lines of the United Kingdom amounted 
to 1,628,9311., which was earned on 18,522 miles. For 
the corresponding week in 1893 the receipts of the same 
lines amounted to 1,474,230/., with 18,388 miles open. 
There was thus an increase of 154,701/. in the receipts, 
and an increase of 134} in the mileage. The aggregate 
receipts for eight weeks to date amounted on the same 
33 lines to 13,221,708/., in comparison with 12,790,3437. 
for the corresponding period last year ; increase, 431,365/. 

In the “Journal of the Association of Engineering 
Societies ” Mr. E. L. Corthell gives the following figures 
as to the cost of steam shovel work at the Blair Bridge. 
The haul was 2} miles, and the material loose loamy clay. 
The cars ran to the shovel by gravity, and were hauled 
back by a locomotive. In all, 28 cars and one locomotive 
were employed, the former being hired at 2s. 6d. per day 
each, and the latter at 26s. The work extended over 6 
months, during which 32,141 car-loads were moved, at a 
cost of about 3560/., and the cost per cubic yard was .55d. 


The Water Works Committee of the Manchester Cor- 
poration contemplate inviting the Prince of Wales to open 
their great works at Lake Thirlmere next month. It was 
explained at a City Council meeting on Wednesday that the 
heavy rainfall has raised the water to a level that makes 
it inadvisable to keep all standing till next spring or 
summer, and therefore the opening will not be deferred, 
as was lately proposed. A ceremonial at Thirlmere is 
likely to be preferred to one at the Manchester end of the 
works. 


Ata poy | of the directors of the Highland Railway 
Company on Wednesday it was resolved to make applica- 
tion in the ensuing session of Parliament for powers to 
construct a line of railway from Inverness to Spsan 
Bridge and Fort William. The new line, which will be 
68 miles in length, will cross the Caledonian Canal at 
Bona Ferry, and will keep to the west side of Loch Ness 
as far as Fort Augustus. Ther, crossing the canal in, 
it willrun ae the eastern shores of Loch Oich and h 
Lochy to Fort William. The branch line from Gaerlochy 
to Spean Bridge will form a junction with the West 
Highland Railway. 

The heavy 100-lb. rails used on certain sections of the 
New York Central Railroad have heads 3 in. wide. This 
great width is found to’ reduce the wear of the wheel 
tyres very materially, With the old 65-lb. rails previously 
used, locomotive driving tyres, carrying 6 tons each, 
wore at the rate of ,4 in. per tyre per 19,400 miles run. 
With the new 100-lb. rails, tyres lo:zded with 8 tons, the 
wear has been only ;; in. per tyre per 11,300 miles run, 
and locomotives have frequently run from 140,000 to 
187,900 miles between the turning of the tyres. The top 
radius of the 100-lb, rails is 14 in. A smaller radius is 
unsatisfactory, as the driving wheels are more liable to 
slip, and the carriages do not run as smoothly. 


A pamphlet of 16 pages, with a map to a scale of 
1:400,000 of the country from Wadi Halfa to the 
Mediterranean, has been issued by the Committee of 
the Society for the Preservation of the Monuments 
of Ancient Egypt, under the title, ‘‘ Reservoirs in the 
Valley of the Nile.” The committee ask ‘“‘that a 
subject so important to the present and future wel- 
are of a country under the protection of England 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


June, 1894, 


Juty, 1894. 


Aveust, 1894, 


$ 


Notre.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1/. in all other cases. 
er bottle, the contents of which vary in weight from 70 lb. to 80 lb. 


eavy steel rails are to Middlesbrough quotations. 


The price of quicksilver is 
The metal prices are per ton. 





may be considered more fully and exhaustively than it 
yet seems to have been. The wider questions were nob 
submitted to the technical commission, but these ques- 
tions are of the most vital importance to Egypt, and the 
responsibility of England cannot be overrated.” It might 
have been added that the report of the commission has 
been printed, but not made public. Why is this? 


The Harpy, paddle yacht, is to leave Devonport for 
Milford to-day, to be used as a target ship in connection 
with a series of experiments at Dale Point with the 
— un that has recently been mounted there. 

he Harpy has been specially fitted for this service with 
hawsers and slings to facilitate raising her in the event 
of her sinking, and 500 water-tight casks have been stowed 
between decks to increase her buoyancy. During the 
trials a naval officer will inspect and report upon the 
condition of the steam pipes and boilers after each 
explosion, and an official from the Dockyard Construc- 
tive Department will perform a similar duty with respect 
to the hull, although it is not anticipated that the hull 
will be seriously damaged by the first series of experi- 
ments. 

On Thursday, August 30, a party consisting of mem- 
bers of the Hull and District Institution of Engineers 
and Naval Architects journeyed to Sheffield to visit the 
steel works of Messrs. John Brown and Co., the electro- 
Per works of Messrs. Walker and Hall, and the 

heffield Technical College. At the first-named works, 
the party witnessed the casting of a 35-ton steel ingot, 
and also the forging of similar large masses of steel by the 
“‘press.” The methods of manufacturing Serve tubes 
were also exhibited, after which the party visited the 
tyre mill, armour-plate a, Purves flue finishing, 
and spring shops. After luncheon, the party proceeded 





to the electro-plating works of Messrs. Walker and Hall, 
where they had an Ho peered of an methods 
by which this class of work is executed. is done, the 
members were conducted through the various depart- 
ments of the Sheffield Technical College by Professor W. 
Ripper, M,1.C.E, 


Speaking at the Institution of Civil Engineers on 
the deformation of masonry dams, Mr. G. F. Deacon 
stated that some pains had been taken at Vyrnwy to de- 
termine the strains due to changes of temperature. 
During construction certain stones were bored vertically 
as they were laid one above the other, so that a hole 44 in. 
in diameter passed from top to bottom of the dam about 
the middle of the work. About 80 ft. below the sill there 
was a tunnel running into the dam, and the borehole 
opened into this. A fine steel wire was passed through 
the hole, and carried a heavy weight at its lowerend. A 
seismograph was fitted at the bottom of the wire, and a 
continuous record of the motions of the top of the dam 
was recorded on a sheet of plate glass, the motions being 
magnified four times. From the record thus obtained it 
appears that during the filling of the dam from the 13-ft. 
water level to the top, the deflection of the sill with 
respect to a point 80 ft. below was .034in. Earth tremors 
were clearly recorded, and changes of temperature also 
caused the dam to move sensibly from night to day and 
from day to night. The maximum motion due to these 
changes yet recorded has been .0144 in, 





PETROLEUM AT SuMATRA.—Deposits of petroleum dis- 
covered a few years since in the province of Lanhkat, in 
the north of Sumatra, and along the coasts of the Straite 
of Malacca, are now in course of development, ; 
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PORTABLE HYDRAULIC RIVETER. 


MESSRS. MUSGRAVE BROTHERS, ENGINEERS, 


CONSTRUCTED BY 


LEEDS. 





We illustrate above a portable hydraulic riveter 
of the hinged type, recently constructed by Messrs. 
Musgrave Brothers, of the Crown Point Foundry, 
Leeds. Riveters of this class are particularly useful 
when it is desired to close rivets awkwardly located, 
as the dies can get into corners which cannot be 
reached by the bear type of machine. As usually 
made, however, hinged riveters have only one closing 
power, and water is wasted when small rivets have 
to be dealt with. The machine illustrated is free 
from this fault, and can close a small rivet with a 
pressure of 15 tons, or a large rivet with one of 25 tons. 
The gap between the jaws is 5 ft. deep, so that com- 
paratively wide plates can be riveted up. The machine, 
which is intended more especially for tank and girder 
work, is fitted with a hanger of the ordinary type, 
enabling it to be hung in either a vertical or horizontal 
position, 





INDUSTRIAL NOTES. 

Last week was rather notable in connection with 
labour disputes in two instances, that of the Scotch 
miners’ strike, and the strike of moulders and pattern- 
makers on the north-east coast. The miners’ strike in 
Scotland was not ended by the ballot, but the result 
was a complete change in the situation. The ballot 
was taken on two distinct issues, namely: 1. Are you 
in favour of continuing on strike till the last reduction 
of ls. be restored, or till the coalmasters agree to 
meet the representatives of the miners and discuss 
the terms on which a settlement should be made? 2. 
Do you agree to the recommendation of the executive 
of the Miners’ Federation of Great Britain that in any 
colliery district or association where a settlement can 
be arrived at on the lines of the settlement made by 
the English Conciliation Board, the miners be recom- 
mended to accept such, the same being that half of the 
last reduction of ls. be restored, and that such wage 
remain fortwo years? On the votes being counted, it 
was found that 20,942 were in favour of the policy 
indicated in the first question, and 25,417 in favour of 
the policy recommended by the Miners’ Federation of 
Great Britain. The latter was, therefore, carried by 
a majority of 4475 votes. The following Table shows 
the result of the voting in the various districts : 


For the : 
Federation. Against. 

West Lothian... re 065 321 
Renfrewshire ... a 1,206 290 
Mid and East Lothian 3,121 482 
Fife and Kinross 5,332 221 
Clackmannan ... 856 54 
Ayrshire 3,688 2.796 
Lanarkshire ... 7,359 9,014 
Forth and Clyde 1,790 7,764 

Total votes recorded 25,417 20,942 


It was agreed that printed forms should be issued to 
each district, containing the federation terms, and that 
the miners should return to work on the employers 
agreeing and signing the form. The miners’ agents, 
representing the two opposing parties, appear to have 
bound themselves to carry out loyally the result of the 





ballot, thus fairly taken on the respective policies put 
before the men. 

Tt will be seen by the Table that the voting in Ayr- 
shire and Lanarkshire was pretty even, the aggregate 
being 11,047 for the federation terms, and 11,810 
against; majority against, only 763. But the most 
curious feature in the case is that in Mid and East 
Lothian, where the votes in favour of the federation 
policy were 3121 as against 482 opposed to that policy, 
a meeting of some 1000 men dubbed Mr. Weir a 
traitor, and insulted an effigy of the agent, and then 
threw it into the sea. To the credit of Mr. Robert- 
son, who had reached the meeting after the effigy had 
been hurled into the sea and the men had returned 
to the meeting, he deprecated the use of the term 
“traitor” as applied to his opponent, and said that 
he would accept the decision of the majority, and do 
his best for the men under the circumstances. To 
what extent the result of the ballot will affect the dis- 
pute is not at the moment of writing quite clear. In 
some districts a large number of men have already 
resumed work, but on no very distinct understanding 
as to the matter in dispute. The coalmasters, it is 
said, state that the decision will not affect them, as 
they cannot make the concession of 6d. to the men, 
inasmuch as their contracts have gone to England. 
There was a rumour, also, that the non-associated 
coalowners, whose sympathies were said to be more 
or less with the men, had rather been in favour of 
longer resistance to the demands for ‘‘ no surrender,” 
but the facts of the case do not quite bear out this 
view. What is more serious is the decision of the 
Clackmannan coalowners to oppose the demand for the 
restoration of the 6d., one-half the original reduction. 
Some of the Lanarkshire men, notwithstanding that 
they were not very unequally divided at the ballot, seem 
to have behaved in a very disorderly manner in one of 
the districts, so much so that a large body of police had 
to be drafted into the district to quell the disturbances. 
In the Forth and Clyde district things were even 
worse, attempts being made to injure the pit pro- 
perty, when a conflict occurred with the police, many 
persons being seriously wounded before order was re- 
stored. In various directions there have been turbu- 
lent scenes Everything now depends upon the action 
of the employers, as regards the compromise voted by 
the men. 





The English Conciliation Board has taken another 
step in the direction of mutual arrangement of 
matters in dispute. As pointed out in ‘ Industrial 
Notes” recently, there have been disputes at several 
pits as regards surfacemen and boys, the contention 
being that the 10 per cent. reduction ought not to 
affect them, or, if it did affect them at all, not in the 
same way, nor to the same extent, as the underground 
workers, or ‘‘ miners’ properly so called. In conse- 
quence of this contention several strikes had taken 
place, the work of the miners being thereby hindered ; 
at some places the pits were at a standstill. The 
matter was discussed at the Conciliation Beard on 
Friday last, when the following resolution was 
unanimously passed: ‘The intentions of the terms 





of settlement as to day wages of surfacemen were as 





follows: (a) In cases where, since 1888, their wages 
have been advanced about the time the colliers’ wages 
were advanced, then the two last advances be taken 


off as they were put on. ()) Where the day wages of 
surfacemen have not been advanced about the same 
time that the advances were given to the colliers, the 
present reduction shall be one-quarter of the advances 
upon the standard of 1888.” It is hoped that the 
terms thus mutually agreed upon will be accepted 
as satisfactory by the parties affected in all the 
districts. 





The ironmoulders’ strike on the north-east coast has 
at last come to an end. The men’s committee, with 
the concurrence of the employers, proposed that the 
men should resume work, and that an arbitration 
board should be constituted to deal with the wages 
question. This proposal was put to the vote, when it 
was adopte | by 709 to 452 against. The number of men 
on strike was few, comparatively speaking, but the 
stoppage of some 1500 foundrymen led to the stoppage 
of about 20,000 shipyard men and other workmen. 
The men go back at the old rate of wages, so that the 
entire struggle has been wasted strength, waste:l 
resources, much privation, and acute suffering. The 
strike has been severely condemned all round by the 
recognised leaders of the unions, as well as by the 
employers and the public, in the former case mainly 
because of its inopportuneness, and the haste with 
which it was commenced. 





The report of the Associated Blacksmiths’ Society 
shows that the state of trade in the districts where 
branches exist is by no means good. Oobly in two 
places was the state of trade marked good, in four 
places fair, and in five places moderate. In all the 
other places it was dull, unsettled, or very bad. There 
were 357 members on idle benefit, but only three on 
dispute benefit. But a large proportion of the 357 
were on the funds owing to disputes in the coal trade 
in Scotland, and owing to the strike of moulders and 
patternmakers on the north-east coast. 





The North of England Board of Conciliation and 
Arbitration continues its useful work as regards wages, 
and is now engaged in trying to effect a reduction in 
the hours of labour on Saturdays, by stopping the 
mills at from 1.30 to 2.30, according to circumstances, 
but in no case, except that of accident, to continue at 
work after 2.30 on Saturdays. It appears that there 
is some little difficulty as to the cogging mills, but 
these are are to be left out of the arrangement for the 
present. Some matters of dispute have been referred 
to the sub-committee to report upon ; but, generally 
speaking, all the works are going on smoothly in so far 
as the board is concerned. Unanimity is proved by 
the decision of all the men in conference to leave the 
settlement of the Saturday question with the board. 


The recent upward movement in the iron market in 
the Lancashire districts seems to have continued ; 
there has been a considerable weight of buying going 
on, and the advanced rates have been more than fully 
maintained. This was followed by a slackening off to 
some extent, as purchasers were not disposed to pay 
the advanced rates which the makers were asking. 
Still, there have been special sales of considerable 
quantities at the maximum figures. But the move- 
ment in the iron trade does not seem to have had 
a corresponding effect in the icon-using industries. 
Engineers generally do not — any appreciably in- 
creased activity in the several branches of engineering. 





The cutlery trades of Sheffield expect to be largely 
benefited by the revision of the United States tariff, 
and already at one large firm the men have had an 
increase in wages, the firm having given back the 5 
per cent. which the operatives accepted some time ago 
by mutual consent. 





In the Wolverhampton district trade matters seem 
to be more and more hopeful. Orders are reported 
as coming forward at a steady rate for delivery to 
consumers in the home districts, and letters from 
agents abroad contain some fairly heavy lines for bars, 
sheets, plates, and hoops for the colonial and foreign 
markets. Local producers of pig iron are already 
fully booked to the extent of their output for the 
quarter. Several makers are, it is said, declining 
fresh contracts at present rates, and a rise of from 
1s. 6d. to 2s. 6d. per ton is asked for certain qualities, 
It is a good sign that a considerable weight of test 
Staffordshire foundry iron is being bought up by the 
large shipbuilding and engineering firms of the north 
of England. Plates and sheets are in heavy request, 
the galvanisers buying largely of commun sheets both 
for home and for export. Great satisfaction appears 
to be felt at the result of the new American tariff. 
On the whole, things look more bright. 





At a mass meeting of the small chain makers in the 
Staffordshire and Worcestershire districts, who turned 
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out on strike some four weeks ago, held at Cradley 
Heath on Friday last, it was decided to claim a return 
to the list prices, representing, it is stated, an advance 
of 100 per cent. upon the rates at present paid. The 
condition of things not only among the chainmakers, 
but in the nail trades, is very deplorable. Now 
there is an agitation for prohibiting women from 
doing certain portions of the work; but when the 
subject came last before Parliament, a deputation of 
women came up to protest against any legislative action 
being taken, and the project had to be abandoned, and 
that hastily, 


In the Birmingham district a healthier tone is ap- 
parent, and a more hopeful feeling prevails, The 
prices of pig iron have been firmer all round, makers 
having advanced 2s. per ton on the late minimum, 
and declined to book forward in view of possible 
higher rates. Steel has also been in active inquiry, 
both for home consumption and for export. Birming- 
ham will also benefit in several of her local and staple 
trades by the new American tariff. The engineering 
and cognate branches still remain quiet. 


The miners’ wages of South Staffordshire have been 
reduced under the sliding scale arrangement by 4d. 
per day in the thick seams, and 3d. in the thin seams, 
respectively, or 74 per cent. off gross wages. The 
accountant’s certificate showed in favour of 6d. and 
44d. respectively, but the representatives of the men 
declared that this amount would not be accepted 
without a struggle ; whereupon it was decided to ask 
only for the smaller reductions of 4d, and 3d. 
respectively. 

A strike of some 6000 colliers is threatened at the 
Ferndale Collieries, in South Wales, in consequence of 
a dispute involving about 100 men, because payment 
was refused for ‘‘ripping top” in the 6-ft. seam, 


although payment for such work was agreed to in | 


May, 1892, the men having been so paid until re- 
cently. Ifthe men are not paid the amount, and re- 
instated, the whole of the men have decided to send in 
their notices. Mr. W. Abraham, M.P., supports the 
mea. 

At the Bettisfield Colliery, the largest in North 
Wales, the men struck work against a 10 per cent. re- 
duction, but the employers gave way, and the men 
returned to work on the old terms, the proposal to 
reduce wages having been dropped. 


The general arrangements for the Trades Union Con- 
gress, at Norwich, during the present week are toler- 
ably elaborate, quite apart from the serious work of the 
proceedings when in session. On Monday there was an 
excursion to Cromer ; on Tuesday there was an inspec- 
tion of Carrow Works, and a mass meeting ; on Wed- 
nesday a garden party at Carrow Abbey, and mass meet- 
ing of women ; on Thursday, inspection of Carrow, and 
the Trades Council reception and conversazione ; on 
Friday, reception and entertainment by the Mayor and 
Mayoress ; and to-morrow (Saturday), a monster de- 
monstration of trade, friendly, co-operative, temper- 
ance, and other societies, endiog with a mass meeting 
on Mousehold Heath. 
vying with each other in welcoming the delegates, 
and in making them comfortable, and all public build- 
ings, &c., are open for inspection or the use of the 
representatives, 


The report of the Registrar of Friendly Societies, 
which appeared a few days ago, gives a satisfactory 
account of the progress of trade unions, as compared 
with former reports. Four hundred and twenty-six 
unions have sent inreports. The total funds of the 


registered unions at the close of the year were | 
1,546,306/., an increase over the previous year of | 


13,9897. The net income for the year was 1,563,171/., 
and the expenditure was 1,549,182/., showing the 
saving as above given. The aggregate number of 
members was 1,048,218, an increase in the year of 
77,495, after deducting the 71 unions that ll, ceased 
to exist or were dissolved. In the special list of 
24 unions, with a total of 603,703 members, and with 
an increase of 1,141,387/., only one, that of the Sailors 
and Firemen’s Union, showed a deficiency, the amount 
being 463/. Deducting that deficiency, the total funds 
of the 23 remaining unions amounted to 1,213,280. 
In those unions the average value per member was 
nearly 2/. each asa balancein hand. In the 402 other 
societies, with a total of 444,515 members, the income 
for the year was 421,7S4/., while the balance was only 
333,026/., or less than 15s. per member on the average. 
The significant thing in connection with these tables 
is that the societies which give the greater benefits 
are the stronger numercially and financially. The 
fighting unions are weaker in funds, as well as weaker 
in point of benefits. This, from a social and econo- 
mical point of view, is satisfactory, and it ought to 
encourage the purely fighting unions to enlarge their 
benefits, so as not only to draw members into the 
union, but to keep them as members when they have 
once joined, The newer converts require revival 


The two political parties are , 


meetings from time to time to keep them up to the 
mark; a union like the Amalgamated Society of 
| Engineers makes it worth while to keep up member- 
ship by reason of the solid benefits provided in the 
rules. 


The frequent disputes in the building trades at 
Bolton have eventuated in a decision to lock out the 
whole of the men in the several branches, with the 
| View of ending the incessant disputes. The employers 
assert that the unions have been so aggressive re- 
cently that a lock-out is necessary in order to bring 
matters to ap issue. About 1000 men are directly 
affected by the decision, and many more indirectly. 

| It is not merely the wages question that has brought 
about this result, but the demands have involved 
details of work which the employers resent. 

The cabinetmakers of London have resolved to go in 
for the eight hours by Act of Parliament. The trades 
| are becoming dissatisfied with the demand for eight 
'hours for miners only, especially as many of the 
miners’ leaders are not in favour of an eight-hours 
day all round. But in any case a general Bill cannot 
|be carried without a deal more steam than is gene- 

rated at present. 

| Quite a new movement has sprung up among the 
|German miners in the Lower Rhine and Westphalian 
coalfields. At a delegate meeting, representing 185 
‘associations, at which 424 delegates were present, it 
was determined to establish a Christian Miners’ 
| Association, to oppose the Social and Democratic 
| organisations. The association proposes to leave 
| politics and polemics alene, and to go in for better 
wages and conditions of labour. It is, however, stated 
that it will correspond to the free labour associations 
of England, and will not, therefore, be a free indus- 
| trial association like our trade unions; but it might 
| develop into such, if properly conducted. 

Some further labour troubles are reported from 
| Australia among the shearers. A serious conflict 
‘took place at a station near Wilcannia, New 
|South Wales, where the unionists attempted to 
|capture the non-union shearers, with the result that 
two at least of the union men were shot. The men 
also boarded a steamer conveying free labourers to 
Darling River, in the same district ; the vessel was set 
on fire, and was totally destroyed. These proceedings 
are rather disheartening, for violence begets violence. 








A DIRECT READING FORM OF PLATINUM 
THERMOMETER.* 


By G. M. Crark,. 


DurtNG the last few years much progress has been made 
| in the subject of thermometry. This is more especially 
| the case in instruments whose action is based on achange 
| in electrical properties, such as the electromotive force of 
| @ thermal junction, or the changes in resistance of a wire. 
| Itis to this latter class that the platinum thermometer 
| belongs. 
| Whatever method of measuring temperatures is adopted, 
the assumption may be made that the change measured is 
| proportional to the change in temperature. This assump- 
tion will give a scale of temperatures, depending, how- 
ever, on the thermometric substance used, and which will 
not be the same when the thermometric substance is 
changed. In order to bring all such thermometric scales 
toa common basis, they have to be compared with the in- 
dications of the normal air thermometer. 

In the case of a platinum thermometer, we make the 
assumption that the change in resistance is proportional 
to temperature, and call the temperature so Seas the 
| platinum temperature. Thus if R, and R, are the resist- 
| ances in steam at 760 millimetres pressure and ice, R,— 
| Ry 100 is the change in resistance per degree, and if R is 
| the resistance at any other temperature, the platinum- 
temperature pt =(R — Ry) + R,— R,/100, 
| ‘The relation between the platinum temperature and the 
air thermometer scale has been experimentally shown to 
| be expressed by the formula : 


| t.\2_7¢ 

d=t-— = AS (G2) | 
| -pt=3{ (199) —(i00)} 
| where ¢ is the air thermometer temperature, and 6 is a 
| coefficient whose value is approximately 1.50. This value 
|of 6 varies slightly from 1.47 to 1.63 with different 
samples of wire, but its value can always be determined 
by observations at three different temperatures. Hence 
it is always possible to reduce the temperature as given 
by any specimen of wire either to the air scale, or to that 
which would be given by some standard wire. 

This latter is the scale which one is almost forced to 
adopt when dealing with extremes of temperature, for 
in the case of very low temperatures, ¢g., where air 
liquefies, the air thermometer is obviously no longer 
serviceable, and at very high temperatures, above 700 deg. 
Cent, reliable experiments with the air thermometer have 
yet to be carried out. i 

The departure of the platinum scale from the air scale 
is not greater than the departure of the mercury scale 
from the air, so that those who are accustomed to accept 
mercury thermometer readings without hesitation will not 
have the order of accuracy of their observations reduced 
by accepting the platinum scale. In the construction of 
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' direct reading instrument, it is obviously advantageous 
to have a scale divided into equal parts. The platinum 
scale has, therefore, been adopted in the direct reading 
thermometer of Callendar and Griffiths. This instrument 
is most easily described in two parts: (1) the thermo- 
meter itself ; Yo) the indicator. : 

In the thermometer, the platinum wire of .008 in. 
diameter is wound non-inductively on a mica former 
about 2 in. in length and gin. in diameter. In order to 
eliminate changes in resistance in the connecting leads, 
the stem of the thermometer contains four leads insulated 
by means of mica washers. Two of these are connected 
to the ends of the coil; the other pair, called com- 
pensators, are joined together just above the coil. The 
lower 12 in. of these leads are of thick platinum wire; 
these and the coil are protected by a glazed porcelain tube. 
The choice of a suitable material on which to wind the 
coil, and the complete protection of the wire from furnace 
gases, are both points of considerable importance. Neglect 
of these precautions in the earlier forms of pyrometer 
fully accounts for the changes which they used to undergo. 
The upper portions of the leads are of copper, fixed to the 
platinum, and insulated by being threaded a pipe 
stem. They are protected externally by a steel tube, 
which may be extended to protect the porcelain tube in 
cases where the thermometer is liable to rough usage. 
The upper ends of the copper leads terminate in four 
binding screws to which the leads connecting the thermo- 
meter to the indicator are attached. These connecting 
leads may be of any length, so ong as their resistance 
is not much greater than .5 ohm. The indications of the 
thermometer can thus be read at a distance from the place 
under observation. 

The resistance of the platinum coil is adjusted so that 
the change in resistance for 100 deg. Cent., from ice to 
steam, is 1 ohm, or, in other words, each degree is equiva- 
lent to an increase in resistance of .01 ohm. The platinum 
= has therefore a resistance of 2.58 ohms at 0 deg. 

ent. 

The measurements of resistance or temperature are 
made on the indicator, which consists essentially of a 
Wheatstone’s bridge and a specially arranged galvano- 
meter. 

The two ratio arms of the bridge are made equal, and 
have a resistance of about 20 ohms. In the third arm 
of the bridge are 15 resistance coils each of 1 ohm, and 
the thermometer is introduced in series with these. The 
fourth arm is made up of the compensating leads and a 
coil whose resistance is such that the whole bridge is 
balanced when the thermometer is at 0 deg. Cent. 

The battery used consists of dry cells, giving about 
2 volts at the terminals of the bridge, so that the current 
through the bridge is about yth of an ampere. 

In the galvanometer, the moving portion consists of an 
astatic combination of steel magnets pivoted on a needle 
point, and to these a light aluminium needle is attached, 
swinging in a horizontal plane. The movement of the 
system is controlled by two sets of coils. These are 
arranged so that one pair is parallel to the pointer at the 
zero position of the scale, the other pair at right angles. 
The former pair are the equivalent of the ordinary gal- 
vanometer coils, the latter are in the direct battery 
circuit. Since the resistance of each arm of the bridge 
remains practically constant, the current which passes 
through the galvanometer coils will always bear the same 
proportion to the current in the battery circuit, whatever 
the electromotive force of the battery may be. The de- 
flections of the galvanometer are, therefore, independent 
of the strength of the battery. The adjustment of the 
strength of the two sets of coils is made by means of a 
low resistance shunt across the field coils in the battery 
circuit. This is adjusted until the galvanometer swings 
across the scale for an increase of 1 ohm in the thermo- 
meter arm. The scale is divided into 50 parts, each repre- 
senting *sth of an ohm or 2 degrees. As each of these 
divisions is about 2 in., the scale can easily be read to 
ldeg. For greater convenience the scale is repeated on 
the other side of the zero, so that the whole range of the 
scale without meagre the resistance coils is 200 deg. 

The resistance coils are all made of manganese wire, 
annealed and protected from air. There is thus no cor- 
rection to be introduced for changes in temperature of 
the air, The instrument is also unaffected by changes in 
temperature of the leads to the platinum coil, for since 
these are in duplicate, and are — in opposite arms of 
the bridge, any temperature change in one pair will be 
balanced by the same change in the other pair. The 
balance of the bridge is thus only affected by the tem- 
perature changes in the coil itself. When the platinum 
coil has been heated through 100 deg., it will have in 
creased in resistance by 1 ohm, and the galvanometer 
pointer will be deflected across the scale. © resistance 
of this arm of the bridge can now be made the same as 
before by plugging in the 1-ohm coil, and the galvano- 
meter returns to zero. The scale is then repeated every 
100 deg., and thus a wide range of temperature and an 
open scale are obtained at the same time. The tempera- 
ture is then directly read off, the hundreds of degrees by 
the coils plugged in, and the remainder on the scale. 

A further advantage of this arrangement is that any 
error in the original adjustment of the swing, or want of 
astaticism in the system, does not produce any cumula- 
tive error. A truly graduated scale would not be one of 
equal parts, though it is not, as might nguers at first 
sight, a tangent scale. The error introduced by the 
equal scale, however, is small, and the above remark 
about its non-cumulative effect applies to it also. 

A very common objection to this form of pyrometer is 
the statement that its fixed points change after exposure 
to high temperatures. The only answer I can give to this 
objection is that, in the experience of those who have 
experimented with this form of pyrometer, its most dis- 
tinguishing feature is the permanence of its fixed points, 
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The objection is only urged by those who have no expe- 
rience of the instrument, but is based on the report to the 
British Association in 1874, appointed to examine one 
particular form of instrument only. As an illustration of 
the permanence of the fixed points, I may give the follow- 
ing: One of these instruments was immersed in melted 
silver, the source of heat being an oxyhydrogen flame 
playing on the bottom of the crucible. This crucible, by 
some means, became broken, the silver poured out, and 
the oxyhydrogen flame was left playing directly on the 
lower end of the porcelain tube for some time before the 
accident was discovered. As a consequence, the lower 
end of the tube became fused. On subsequent examina- 
tion it was found that the wire coil and mica had become 
embedded in the porcelain, and it was impossible to 
remove the interior of the instrument. On trial in ice, 
however, the freezing point was found unaltered. 

The porcelain tube may thus be considered as com- 
pletely satisfactory in protecting the platinum coil. The 
difficulty of the protection of the stem is one which has 
not as yet been fully overcome. The difficulty is not in- 
surmountable, as it might be met by extending the porce- 
lain tube the whole length of the stem. Such tubes are, 
however, difficult to obtain, and if broken would be 
expensive to replace. 

The second objection is the adoption of a new scale of 
temperature. As bearing on this point, I may quote from 
Callendar’s paper on ‘‘The Practical Measurement of 
Temperature,” 1886 : 

‘*We at present require a practical standard to which 
all measurements may be directly referred ; the question 
of its exact relation to the absolute thermo-dynamic scale 
may be matter for subsequent investigation, and can best 
be solved when we have arrived at a more accurate and 
extended knowledge of the phenomena of heat, of the 
dependence of radiation, conduction, &c., on temperature 
measured in a scale, which may be to some extent arbi- 
trary, but which will have the incalculable advantage of 
uniformity, so that the results of different experimentalists 
will be accurately comparable.” 

It must be borne in mind that if circumstances render 
it advisable to express the temperature on the air scale, the 
relation as given by the d formula has been established up to 
700 deg. Cent., and that there are indications that it holds 
over a far more extended range. One fact will, I think, 
show the accuracy of the above formula, which was de- 
termined by Callendar in his exhaustive comparison with 
the air thermometer in 1885. In 1890 Griffiths came to 
the conclusion that the relation apparently established 
by Callendar was in error at temperatures about 450 
deg. Cent. In assuming Regnault’s value for the boil- 
ing point of sulphur, 448.3, the difference between t\is 
and air temperature, as deduced by Callendar’s formula, 
from the platinum temperature, was found to be about 
5 deg. It was evident that either Callendar’s or Reg- 
vault’s conclusions were incorrect. A re-determination 
of the boiling point of sulphur by direct measurements 
with the air thermometer was made in 1891, when it was 
found that the true boiling point of sulphur under a pres- 
sure of 760 millimetres was 444.5, a result in almost exact 
accordance with the temperature obtained by using 
platinum thermometers and the assumption of Callendar’s 
formula. It is difficult to imagine a more conclusive 


proof. 

Evidence that this relation between the platinum and 
air scales also holds at very low temperatures is not 
wanting. In a communication to the Philosophical 
Magazine, by Griffiths and myself, in 1892, we pointed 
out that if we assume that R becomes 0, and also assume 
that the d formula holds over such a range, the resulting 
temperature is in the immediate neighbourhood of—270 
deg. Cent. According to the experiments of Professors 
Dewar and Fleming, it is at this temperature that the 
resistance of pure platinum should vanish. 

Although there is so much evidence that the d formula 
is correct throughout the whole range of the platinum 
thermometer, still it is never safe to extrapolate beyond 
the range of actual experiment. I would therefore sug- 
gest that all measurement of temperature be referred to 
a standard platinum thermometer, in which, say, 5=1.50. 
There is no necessity that such a thermometer should 
actually exist, as it is only a matter of calculation to 
reduce the observed platinum temperature to the 
standard. 








THE INFLUENCE OF THE DEPTH OF 
WATER ON THE SPEED OF SHIPS. 
By Captain A. Rasmussen, Royal Danish Navy. 

Ir is usually believed that decrease in the depth of 
water is always accompanied by a decrease in the speed ; 
this does not apply, however, at full power for small fast- 
going craft as torpedo-boats, and having seen no mention 
of this fact, I hope that a short account of the results of 
some progressive trials which have been undertaken with 
a Danish torpedo-boat in the Sound near Copenhagen to 
ascertain the influence of the depth of water on the horse- 
power curves, will be of some interest to the readers of 
your valuable journal. 

Fig. 1 shows the horse-power curves at four different 
depths of water, and at two different displacements, for a 
torpedo boat, the Makrelen, the principal dimensions of 
which are: Length, 140 ft.; breadth, 14 fb. 3 in.; draught 
aft, when fully equipped, 7 ft. 4 in.; and corresponding 
displacement, 127 tons. Ninety double runs have been 
taken to determine the curves. 


- 


Depth of Displace- 


ater. ment. 

Fathoms. Tons. 
For curve A 8 105 
B 64 105 


For curve D 3 105 
” = 84 118 

» iF 64 118 

» G 3} 118 

H 2 118 


” 


The boat has also been tried at a depth of 18 fathoms of 
water ; the results appeared, however, to nearly coincide 
with those at a depth of 84 fathoms, and are therefore not 
set off in the figure. The most important results which 
the trials have given are as follows: 

The horse-power curve has not any point of inflexion at 
a water depth of 84 fathoms. 


corresponding to the points of inflexion on the horse- 
power curves. 

The curves d and ¢ in Fig. 1 give the trim of the 
boat with reference to still water, corresponding to the 
horse-power curves D and E, the longitudinal inclination 
of the boat being carefully measured on the runs. A‘ 
higher speeds the change of trim is about 4 ft. 

The system of waves, which follow the boat, is very un- 
stable at speeds near v. If, for example, the rudder is put 
hard over, the speed may fall below v, while it may be- 
come several knots greater at approximately the same 
power, when the boat has been running a short time on a 
steady course, and the wave of replacement has disap- 


















































































































































































At a water depth of 6} fathoms the loss in speed at full 
power is about Ht knots. 

The point of inflexion on the curves becomes more 
marked and occurs earlier the shallower the water. 

The speed corresponding to the point of inflexion is 
about independent of variations in the displacement, but 
the horse-power at this speed is much dependent on the 
displacement. 

At a water depth of 2 fathoms and at half power the 
loss in speed is about 5 knots. 

At water depths of 3} and 2 fathoms and at full power 
the speed is about 4 knot greater than at deep water. 
This is due to changes in the wave resistance. This 
resistance increases rapidly from 10 knots up to the 
speed corresponding to the point of tafinalon, thin from 
this speed and upwards it decreases, being nearly 
eliminated at full speed. 

At the speed v, corresponding to the point of inflexion, 
the torpedo-boat mounts up on the top of a wave of trans- 
lation, which is able to move with the boat ; other waves, 
which else are formed on deep water, are not able to 
follow the boat, when this is running on shallow water, 
and as the primary wave of translation is no cause of re- 
sistance, the only resistances the boat suffers at full speed 
on shallow water are those of surface friction and eddies. 
The propulsion efficiency of the machinery at full power 
is therefore higher on shallow water than on deep water. 
The corresponding case of a barge being towed in a canal 
is well known. 

The speed v of the wave of translation is given by the 
formula 

v= J/gh 

where v is expressed in feet per second, 

g is the acceleration of gravity, and 

h the depth of water in feet. 


This speed will be found to coincide with the speeds 
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and D in Fig. 1 having a point of inflexion at the same 
speed in both boats. 





THE BRITISH SECTION AT THE CHICAGO 
EXHIBITION, 

The following letter, signed by 105 exhibitors at the late 
Exhibition at Chicago, has been addressed to the Home 
Secretary : 

‘* Sir,—Before the Columbian Exposition of 1893 is for- 
gotten, we desire to convey our sense of obligation to those 
members of the British Royal Commission who visited 
Chicago on our behalf and remained there for shorter or 
longer periods, incurring thereby considerable pereonal 
expense and inconvenience. e also wish to express 
our appreciation of the efforts of the British members 
of the international jury, who carried on their work 
under considerable difficulties. We wish, in no spirit 
of hostile criticism, but for the benefit of British 
participators at future international exhibitions, to place 
on record our opinion on three points of vital im- 
portance concerning the administration of the British 
section. The first point relates to the selection of an 
efficient executive officer and chief assistant. To ex- 
hibitors at a foreign exhibition, especially when far re- 
moved from home, it is, above all things, necessary that 
such officers should not only devote themselves exclusively 
to the interest and well-being of the section, but that 
they should be in close touch and sympathy with the in- 
dividual exhibitors. That such a condition did not obtain 
at Chicago was not only a constant source of regret, but 
also a serious cause for inconvenience. The second point 
refers to the headquarters of the British section. Weare 
strongly of opinion that these should also be regarded, 
within reasonable limits, as the headquarters of the exhi- 
bitors. It did not appear seemly that the Exhibitors’ 
Association, which it was found nevessary to form at 
Chicago to safeguard our interests, should have been 
made dependent on the generosity of the American autho- 
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rities for a room in which to hold their meetings. We 
earnestly recommend, therefore, that at future exhibitions 
the headquarters of the British section should comprise 
accommodation for exhibitors’ meetings, or at least for the 
meetings of their committee. The third point refers to 
the proper decoration of the British courts. Although 
14,0001. were expended on the commissioners’ offices and 
headquarters, which were practically of no service to ex- 
hibitors, less than 3000/. were expended for decorations ; 
and exhibitors, especially in the general manufactures 
buildings, were thereby placed at a great and most 
damaging disadvantage compared to every other nation 
exhibiting. We believe that unless reforms be made in 
the three matters referred to, the manufacturers of this 
country will scarcely be induced to participate worthily 
at future international exhibitions.” 





LAUNCHES AND TRIAL TRIPS. 

DuRING the past month Measrs, Laird Brothers have had 
several successful trial trips of vessels on the Clyde. The 
necessity for going so far away arises from the fact that 
the measured mileat Liverpool is unsuited for these high- 
speed vessels. The No 97 first-class torpedo-boat and 
the destroyer I’erret have already been reported upon in 
our columns (page 82 ante), and on Thursday, August 30, 
the Lynx, a torpedo boat destroyer duplicate of the Ferret, 
completed her runs, and on Friday the Argentine cruiser 
Patria. The design of these destroyers which Messrs. 
[.1ird submitted was approved by the Admiralty in 
August, 1892, although for financial reasons the con- 
tract for construction was only placed in January, 1893, 
so that in comparison with other similar boats they have 
been promptly completed and tried. The engines differ 
from those of other destroyers, but with slight modifica- 
tion are the same as those made by the same builders for 
H.M.S. Rattlesnake in 1886, and the Argentine boats 
Espora and Rosales in 1890. The boilers, however, are of 
the Normand type, water-tube. The trial of the Lynx on 
Thursday week gave the following results: Speed on 
measured mile, 27.15 knots; mean speed for three hours, 
27.01 knots, the contract speed being 27 knots. The 
circle turning, starting, and stopping trials were sub:e- 
quently gone through, each stage being entirely satisfac- 
tory. The Admiralty were represented by Mr. Pledge 
and Mr. Ellis, also Mr. Hobbs and Mr. Hocken, of 
Devonport Dockyard; the contractors by Mr. John 
Laird and Mr. Bevis. 


The Argentine cruiser Patria, built and engined by 
Laird Brothers, of Birkenhead, has been put through her 
official speed trials with eminently successful results, the 
procedure of the trials being similar to that laid down by 
the British Admiralty, armament and all normal weights 
on board. The full power forced draught trial of three 
hours’ duration was, as mentioned in the preceding 
paragraph, made on the Clyde last Friday, August 31, 
six runs over the Skelmorlie mile giving a mean speed 
of 20.575 knots, with a mean of 233.4 revolutions per 
minuts, whilst the record for the three hours’ continuous 
running was 20.56 knots, with a mean of 233.5 revolu- 
tions, this exceeding by one knot the guaranteed speed 
of 19.5 knots. Nothing could have been more satisfac- 
tory than the working of the engines and boilers, and 
the almost entire absence of vibration of machinery and 
in the ship. The official natural draught trial was made 
in Liverpool Bay the week before, during boisterous 
weather, and with a heavy cross sea, when, during eight 
hours’ continuous steaming, 17.6 knots was attained with 
201 revolutions. During six consecutive runs over the 
base between the outer lightships 17.915 knots was re- 
corded. The shipsare 8 1 knots apart, in exposed posi- 
tions, and form necessarily a difficult course to steer 
accurately. The speed, however, was one-quarter knot 
over contract. In order to test this, a further natural 
draught trial was made on Friday last, when four 
runs were made over the Skelmorlie mile at 190 
revolutions (which it was estimated would give 17.5 
knots, the contract speed), with the result that 17.772 
knots was recorded, with 11 revolutions per minute 
less than when running the trial in Liverpool Bay. The 
Patria isa cruiser similar to the Haleyon and Harrier 
class, of which some half-dozen are being added to the 
British Navy, but, on the recommendation of Messrs. 
Laird, the Argentine Government decided to have the 
poop and forecastle joined, forming a complete spar deck, 
which adds much to the general comfort and seaworthi- 
ness, makes it possible to place the broadside guns fully 
7 ft. higher above water, and affords accommodation avail- 
able for the carrying of troops or reliefs when required, 
whilst the larger engine power gives a knot per hour 
greater speed. The principal dimensions are: Length, 
250 ft.; beam, 31 ft. 6 in. ; draught of water, with arma- 
ment and all normal weights on board, 10 ft. (the screws 
do not project below the line of keel). Bunker capacity 
for 250 tons of coal, or 4000 knot: range of action. The 
machinery consists of two sets of tri-compound engines. 
The main condensers, evaporators, and distillers are of 
brass, and the auxiliary machinery and general arrange- 
ments are similar to the builders’ well-known type of high- 
speed engine of which the Rattlesnake was the original. 
The boilers are four in number, of the dry bottom locomo- 
tive type, worked on the closed stokehold system, the air 
pressure for full power not exceeding 24 in. Each pair 
of boilers and each set of engines is in a separate compart- 
ment. The armament is of the best and nowest type; 
the guns are two 4.7-in. of Armstrong’s make: the four 
8-pounder and two 3-pounder being Maxim- Nordenfelt 
carried on the spar deck, and two l-in. machine guns on 
the bridge, whilst the torpedo equipment consists of one 
bow tube and four broadside tubes carried on main deck, 
worked through specially designed ports, the torpedoes 
being made by Whitehead, of Fiume, of the latest 18-in. 





pattern. The completion of every detail of arrangement 
for the efficient and convenient working of this sma)l but 
powerful cruiser reflects great credit on the builders, who 
designed a'l the details of the vessel and machinery. 
There were on board during the trial Captain Manuel 
Barraza, Captain Diaz, and Captain Lagos, and Mr. T. 
W. R. Hughes, representing the Argentine Naval Com- 
mission; Mr. John Laird, Mr. Bevis, and Mr. Bevis, 
jun., representing the builders; Mr. F. D. Hobbs, R.N., 
and Mr. W. T. Hocken, R.N., of Devonport Dockyard ; 
and Mr. C. C. Scott, of Greenock. 


The latest addition to the P. and O. fleet of steamers 
went down the River Clyde on Saturday, the 25th ult., 
for a cruise. The cruise consisted of a run as far as 
Pladda, going down the Bute and Arran coasts, taking 
the Ayrshire coast on the return journey. The speed at- 


tained, it was understood, was fuliy up to the company’s | 


expectations, exceeding the guarantee by some points. 
This steamer was launched from Messrs, Caird and Co.’s 
shipbuilding yard on May 19 last, and is the largest of 
her class ever built in Greenock. Her general particulars 
are as follows: Length, 486 ft. ; breadth, 54 tt.; depth, 
37.7 ft. Her gross tcnnage is 7500, and she is fitted with 
a set of trip!e-expansion engines, having five cylinders— 
two high-pressure, one intermediate, and two low-pres- 
sure. Her boilers are arranged for Howden’s system of 
forced draught, the whole being capable of indicating 
11,000 horse-power. i 
and will carry 500 passengers, first and second class. The 
complement of officers and crew necessary for the naviga- 
tion of the vessel numbers 315. It is expected she will 
take the London mails, vid the Suez Canal, to Bombay in 
12} days, and to Adelaide in 25 days. 


The new hopper dredger Percy Sanderson, built by 
Messrs. Wm. Simons and Co., Kenfrew, for the Euro- 
pean Danube Commission, underwent her steaming and 
dredging trials on the River Clyde on the 23rd ult. This 
vessel, which is the largest and most powerful of its type 
afloat, is built of steel to Lloyd’s requirements, and has a 
capacity in its hoppers for 1300 tons of débris. Its dimen- 
sions are: Length, 227 ft. ; breadth, 40 ft. ; depth, 17 ft. 
At the trials the buckets filled the hopper with clay and 
mud at the rate of 1000 tons per hour. They can dredge 
toa depth of 35 ft. below the water line. In addition 
to the buckets a powerful centrifugal sand pump, driven 
by a separate set of triple expansion engines, is provided. 
It is capable of lifting 1000 tons of sand per hour from the 
same depth. Two sets of triple-cylinder expansion 
engines are provided for driving the twin propellers; 
they also work the dredging machinery, either pair being 
capable of doing so. Steam is supplied by two mild steel 


boilers constructed to Lloyd’s rules for a working pres- | 


sure of 160 1b. per square inch. At Skelmorlie, where 
the speed trials took place, a mean speed of 10} knots was 
obtained when fully loaded, this being considerably in 
excess of that contracted for, and shows the vessel to be 
one of the fastest of its type yet built. 


Messrs. I’. Schichau and Co., of Elbing and Dantzic, 
recently launched from their yard in Dantzic the Prinz 
Heinrich, a steel twin-screw steamer of 6600 tons register, 
built to the order of the North German Lloyd for the com- 
pany’s mail service to China and Australia. Her dimen- 
sions are: Length over all, 454 ft.; breadth, 51 ft. ; depth, 
33 ft. She will have accommodation for about 80 first- 
class, 80 second-class, and 1000 third-class passengers. 
The vessel is specially arranged for service in the tropics, 
the first-class cabins being all on the upper deck. The 
second-class accommodation is on the poop, and the third- 
class on the main deck. The promenade deck is 200 ft. in 
length, and has a permanent wooden awning, on the top 
of which are placed the lifeboats. The steamer is driven 
by two sets of triple-expansion engines, indicating each 
2500 horse-power, of a new type first introduced by 
Messrs. Schichau two years ago on the Austrian ironclad 


Tegetthoff. The Prinz Heinrich is a sister ship to the | 


Prinz Regent Luitpold, which has lately made her trial 
trip at Dantzic, obtaining a speed of 154 knots. These two 


twin-screw steamers are the first large ocean steamers | 
built by Messrs. Schichau, who have hitherto built only | 


fast torpedo vessels and men-of-war. The ships of the 
North German Lloyd are for the most part British built, 
but the Prinz Heinrich and Prinz Regent Luitpold, being 
intended for the mail service to China and Australia, for 
which the company receive a subsidy from the Imperial 
Government, had to be built in Germany under Govern- 
ment supervision, in accordance with the terms of the 
mail contract. 


Messrs. Ramage and Ferguson, Limited, Leith, 
launched on the 24th ult. a passenger and cargo 
steamer named George, built for the eastern Mediter- 
ranean local trade for foreign owners. The dimensions 
are: Length between perpendiculars, 200 ft.; breadth, 
29 ft. ; and depth, 16 ft. The engines are triple-expan- 
sion, with cylinders 15 in., 24 in., and 39 in. in diameter 
by 30 in. stroke, supplied with steam from a steel boiler 
working up to 160 lb. pressure. 


Messrs. Bartram, Haswell, and Co., Sunderland, 
launched on the 29th ult. a large steel screw steamer for 
Messrs. Thomas Dunlop and Sons, Glasgow. The vessel 
is of the following dimensions: Length, 330 ft. ; breadth, 
42 ft. 6 in. ; depth, 29 ft. Sin. The poop is handsomely 
fitted up, and has accommodation for about a dozen pas- 
sengers. together with the stewards’ and officers’ berths, 
&c, The engines will be supp'ied by Mr. Jobn Dickin- 
son, Sunderland. 


The s.s. Amelia, built by Messrs. S. M‘Knight and Co., | 


Ayr, to the order of Messrs. H. Newhouse and Co., of 


She is luxuriously fitted throughout, | 


Norwich, made her official trial trip on Tuesday, the 
28th ult., in the Firth of Clyde, when a speed of 114 
knots was attained on a six hours’ run. Her dimensions 
are: Length, 145 ft.; breadth, 22.9 ft.; depth, 12 ft. 

moulded. She has been fitted by Messrs. Muir an 

Houston, of Glasgow, with compound surface-condensing 
engines; cylinders, 19 in. and 42 in. by 30 in. stroke; 
boiler water pressure, 130 lb. per square inch. She is 
also fitted with sleeping berths for a considerable number 
of first and second class passengers. The vessel is for the 
Yarmouth, Lowestoft, and Norwich trade. 


On Saturday, the 1st inst., a new steamboat, named 
the Duke of York, intended for service between Richmond 
and Hampton Court, was launched from the yard of the 
Thames Electric and Steam Launch ome ag | at Eel Pie 
Island, Twickenham. Designed by Mr. W. 8S. Sargeant, 
the vessel affords accommodation for 300 passengers, and 


|is the largest launch on the Thames above Richmond 


Lock. Her length from stem to taffrai]l is 80 ft., with 
beam 14 ft., depth 7 ft., and draught about 3 ft. 6 in. 
There is a promenade deck the whole length between the 
fore and aft decks, supported at each end by ornamental 
steel columns. The main saloon is artistically decorated, 
and down the centre of the skylight are ornamental 
lacquered brass electroliers, fitted with incandescent 
lamps. The vessel is propelled by a single screw, having 
three blades of Bull’s metal, supplied by the Phosphor 
Bronze Company. The motive power is a pair of com- 
pound surface-condensing engines of the marine type. 


The new steam yacht for the Khedive of Egypt, which 
has just sailed from the Clyde, is named the Safa-el-Bahr 
(Joy of the Sea). It has been built for him by Messrs. 
A. and J. Inglis, Pointhouse. She is a handsome craft 
of 700 tons and 1100 horse-power, rigged as a fore and-aft 
schooner, with taunt pole masts, spreading a considerable 
area of canvas. The hull is of steel, the main deck of the 
most perfect quality of yellow pine, without a single 
knot, shake, or other blemish in its whole surface. The 
Khedive’s private apartments are forward of the machi- 
nery. His Highness’s bedroom is a spacious one, panelled 
in solid oak, containing a roomy “ four-poster,” suitable 
wardrobes, dressing table, cabinets, writing desk, and 
washstands. It is upholstered in plush and brocade, 
Adjoining is a large bath-room with silver fittings. 
Opposite to the principal state-room is an exquisite little 
reception-room, furnished as a miniature drawing-room, 
with couch, easy chairs, piano, &c., panelled in sycamore, 
with silver ornaments. In this part of the vessel are four 
other commodions state-rooms, a bath-room, &c. Abaft 
isthe dining saloon, wholly fitted in oak, with upholstery 





of morocco. Six rooms for the suite occupy the remainder 
of the available space in the after part. The captain’s room 
| is on deck, the officers’ and deck hands’ forward, while the 
| stokers have a comfortable locale entering from the engine- 
room. The vessel is lighted throughout with electric light, 
‘is fitted with steam windlass, steam steering gear, and all 
| the latest accessories of a completely furnished engine- 
|room. The trials were superintended by Brewster Bey, 
|the English secretary to his Highness; Purvis Bey, 
| engineer; and Captain Aly Bey Abady. A speed of 
| 14.103 knots was attained, and the working of the machi- 
| nesy left nothing to be desired. In connection with the 
| building of this yacht, the Khedive has bestowed upon 
| Mr. John Inglis the rank of Commander of the Imperial 
| Order of the Osmanie. 
} 





| CHicaco AND New Yorx.—The number of new build- 
| ings projected in New York in the first half of this year was 
| 1297, as compared with 1552 in the corresponding period 
| of 1893, 1814 in the corresponding period of 1892, and 
| 1589 in the corresponding period of 1891. The number of 
' new buildings projected in Chicago in the first half of this 
year was 5670, as compared with 4850 in the correspond- 
| ing period of 1893, 6716 in the corresponding period of 
1892, and 6068 in the corresponding period of 1891. The 
buildings erected annually in Chicago are, however, of a 
less costly character than those developed in New York. 


BrLGian CoaLMIninc.—The profit realised by colliery 
proprietors in the province of Liéze last year was 71,646/., 
as compared with 167,361/. in 1892, 430.9112. in 1891, 
774,215/. in 1890, 289,358 in 1889, and 135,500/. in 1888, 
The output of coal amounted to 4,843.572 tons in 1893, as 
compared with 4,791,504 tons in 1892, 4,878,767 tons in 
1891, 5,056,431 tons in 1890, 4,955,620 tons in 1889, and 
4,797,168 tons in 1888. Thus, while the output in 1893 
was slightly larger than in 1888, the profit realised in 
1893 was little more than one-half that secured in 1888. 
This was due to the fact that the sum paid in wages last 
year was 1,091,467/., as compared with 929,742/7. in 1888, 
Some reduction was effected in wages last year, as com- 
pared with 1892/.; had this reduction not taken place, 
not even the meagre profit realised last year would have 
been secured, but a loss would have been sustained. 
While the profits (otherwise the wages) of the coal 
miners of the Liége basin showed an increase of 16 
per_cent. last year, as compared with 1888, the profits 
of Liége colliery proprietors fell off 54 per cent. in 
the same period. Another cause which contributed 
to the disappointments of 1893 in the Liége district was 
the decline observable in the average extraction effected 
by each miner In 1893 this average only stood at 171 
tons, while in 1888 it stood at 196 tons. Thus the work 
done by each miner has diminished during the last five 
years, although the average remuneration accorded in- 
creased, as we have already shown, to the extent of 16 per 
cent. in the same period. We should add that although, 
on the whole, a profit of 71,6467. was realised by colliery 
proprietors in the Liége basin last year, 21 collieries were 
worked at a loss in the basin in 1893. 
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‘““ENGINEERING” ILLUSTRATED PATENT. 
RECORD. 


CompILeD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&c., of the Communicators are given in italics. | 

Copies of Specifications may be obtained at the Patent Ofice | 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the | 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete | 
specijication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. | 

Any person may at any time within two months from the date of | 
the advertisement of the acceptance of a complete specification, | 
give notice at the Patent Office of opposition to the grant of a, 
Patent on any of the grounds mentioned in the Act. | 


AGRICULTURAL APPLIANCES. 


16,616. T. Cooper, Great Ryburgh, Norfolk. | 
Digging Machines. (16 Figs.) September 4, 1893.—This 
invention consists in mounting the digger shaft in adjustable 
bearings, the position of which is regulated by a feeler, which | 
presses upon and follows the surface of the ground, and which | 
acts on mechanism to raise or lower the digger shaft, On the 
axle D of the wheel which drives the digger shaft a pair 
of bracket arms are mounted, which carry the bearings for the 
digger shaft K, so that the shaft may be raised or lowered in the 
arc of a circle. The movement of these arms is effected by 
eccentrics mounted on a shaft, and connected with the digger 
shaft by connecting-rods, the pcsition of these eccentrics being 
changed so as to raise or lower the links by a worm and worm- 
wheel, which are actuated from the working parts of the ma- 
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chine. These parts are thrown into gear by the action of the feeler, 
which consists of a shoe sliding on the ground and carried by a | 
rod pendant from one arm of a bellcrank lever, the other arm | 
being in connection with the worm-actuating mechanism. The 
fulcrum of this lever is on the firebox B, and therefore rises and | 
falls with the machine, while the feeler-rod, being always the | 
same length, causes the bellcrank to rock in either direction. A 
compensating gear is provided for turning, and upon one of the 
bevel-wheels, and also at the opposite end of the shaft, are brake 
drums and bands, so that either end of the shaft may be locked 
or retarded, and the driving wheel at the opposite end goes 
round so much the faster, the steering wheels being placed in the 
neceseary position. (Accepted July 25, 1894). 


18,137. E. E. Dulier, London. Thinning Turnips, 
&c. (3 Figs.) September 27, 1893.—This invention relates to 
apparatus for thinning turmips, &c. A wheeled truck is provided, 
which can be drawn along the furrows between the drills D, and 
from the wheels are worked cranks or cams C which move vertical 
arms V carrying blades H at their lower ends, each of these 
arms being so moved that its blade is caused to travel to and fro 


Fig. 


\ 


It 


across the summit of a drill, removing from it at each strokea 
portion of the soil and the plants growing in it, and depositing the 
portions thus scraped offin the furrows at each side of the drill. 
As the truck advances a certain distance while the blade is 
changing the direction of its motion, a portion of the row of plants 
SS for each stroke of the blade. (Accepted July 
25, 1894). 
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ELECTRICAL APPARATUS. 


17,341. G. Kapp, London. Dynamos, [12 Figs.) Sep- 

his invention relates to alternate-current 
dynamo-electric machines of the multipolar type. The armature 
coils are wound in the grooves formed in the radial ends of the 
armature sections, after insulating the latter, or the coils can be 
formed separately and the sections built up within them. The 
insulating material is imbedded in the trough V, and the coils 
wound in it ; the coils are wound separately upon a mandril, and 
afterwards the core-plates are inserted into the coil one by one 
until the required length of the section has been built up. The 
gun-metal end plates X are then applied, and the whole firmly 
bolted together with insulated bolts. To prevent abrasion of the 
insulating material during the insertion of the core-plates, each 
longitudinal side of the coil is protected by placing over it from 





the inside U-shaped troughs of insulating material, such as vul- 
canised fibre. The core-plates P (Hig. 3) are insulated from each 
other by paper or varnish, and the bolts which hold them together 
are insulated. The heads of two of these bolts in each section 
are left sufficiently long to engage in corresponding holes H, 
formed in the inner flange of the cast-iron supporting shell 8. 
The gun-metal plate on the other side is provided with lugs, by 
means of which the section is bolted to the corresponding outer 
flange of the shell, which may be made in halves bolted together 
by the flanges A. The lower half of the shell may be provided 
with feet B for attachment to the bedplate of the machine. M is 
the field-magnet system provided with polar claws p, and ener- 
gised by a single coil s. To remove any armature section the 
wires a, b are disconnected from the rest of the circuit, the nuts 
N removed, and the section drawn out in a direction parallel with 
the spindle of M. (Accepted July 25, 1894). 


17,197. R. E. B. Crompton, London, and S. L. Brun- 
ton, Chelmsford, Essex. Dynamo Electric Machi- 
nery. (5 Figs.) September 13, 1893.—This invention relates to 
armatures of dynamo-electric machinery, either for generating or 
utilising alternate currents of electricity, and having flat sector- 
shaped coils arranged round the hub. The coils are attached to 
the hub by clamp plates and bolts, so that both coils and clamp 
plates can be drawn inwards towards the centre of the hub by 
means of cross-bolts. One of these cross-bolts H is placed parallel 


Fig.1. 







Fig. 2. 





to the armature shaft, on a radial line passing through the centre 
of the shaft and armature to which the bolt belongs. The cross- 
bolt has a screw J passing through it at right angles to its length, 
and in such a position that, when the armature coil is in place, 
together with its coil clamps, cross-bolt, and screw J, this screw 
lies in the radial slot K in the hub with its head towards the 
centre of the hub, and the other end butting against the outer 
end of the slot K. (Accepted July 25, 1894.) 





GUNS AND EXPLOSIVES. 


14,940. T. P. Wood and H. Bowerman, Bristol. 
Guns. [13 Figs.] August 4, 1893..—This invention relates to 
breechloading ‘‘ hammered ” or ‘“‘ hammerless” sporting guns, and 
either of bar or back action, and consists in means for ejecting 
cartridge-cases after firing. In a hammerless gun the extractor 
is pivoted in the lump a at the rear end of the barrel, and is 
shaped to present at the front an angular projection against which 
bears one end of a bent compressed spring situated between the 
rear and front lumps. In the action of the gun is contained a 
bolt which, under the influence of a spring d, tends to project 
towards the extractor. This bolt is withdrawn into the action 
each time the gun is opened after firing, the withdrawal of the 
bolt being effected by the hammer which compresses the spring. 
By the act of firing the gun the bolt in the action is freed 
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from the restraint of the hammer, and is projected forward by 
its spring. In this position the bolt lies in the path taken by 
the extractor leg when the gun is opened. Contact between 
the extractor leg and the bolt causes one end of the spring, 
situated between the rear and front lumps, to pass over the 
apex of the projection on the extractor, and the spring between 
the lumps is relaxed, and, acting suddenly and forcibly, tilts 
the extractor and causes ejection of the cartridge-case. In 
applying the ejecting mechanism to a hammered gun, the bolt 
is moved forward into the path of the extractor by the act 
of firing, which causes the tumbler to come into contact with 
the bolt, and so to compress the spring of the bolt. In cock- 
ing the gun the spring is freed and the bolt returned out of the 
path of the extractor. (Accepted July 25, 1894). 


LIFTING AND HAULING APPLIANCES. 


11,967. R.H. Gould, Berlin. Automatic Winding 
for Weight Motors, &c. (5 Figs.) June 17, 1893.—This in- 
vention relates to automatic winding-up apparatus for use with 
Hughes’ apparatus, and all mechanisms worked by weights, par- 
ticularly those which run down rapidly. When the driving weight 
@ descends, part h of the chain is drawn down with it, whilst part 
h2 is drawn upward, and the rolleri and weight K. When the 
driving weight a has sunk to a given point, the upper double 
prongs b1 of the catch b attached to the roller i engage with the 
catchpin c and carry it upwards. This raises the connecting-rod 
o, the crank p, connecting-bar 7, and arm r of the bellcrank lever, 
when by means of the arm s of the bellcrank lever, a rod ¢, and levers 
u and v, the stop-pin d is released. The weighted lever e hitherto 
held by the hinged point of the stop-pin now falls over on the 
left block y, engaging in its course with the pin, and by giving 
a downward movement to the guide curve D, opens the valve for 
the feed water, meanwhile closing the outlet for the waste water. 
The water pressure then forces the piston k upwards, thus giving 
an upward motion to one part and a downward motion to the part 
J of the double lever. The upward movement of the former part of 
the double lever takes with it the lever arm 01, in whose recess the 
pin s now rests, and thereby raises the lever e in the reverse direc- 
tion, the roller P meanwhile running on the guide curve R, The 
downward movement of the part f of the double leyer meanwhile 
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lowers the lever O and draws down the part /2 of the chain, causing 
the spurwheel to revolve along with the roller /, which thus draws 
up the weight a. Immediately the weighted lever e has been 
raised over the centre position by the up-stroke of the piston, the 
former at once falls to the right, contacting on its way with the 
pin zl, the downward movement of which reverses the valve, the 

in S meanwhile engaging in the recess 02 of the lever arm O. The 
inlet for the feed water is now closed, and the outlet for the waste 
water open, when the weight T presses down the piston k, and 
ejects the water from the cylinder. In its downward movement 
the piston k raises the part f of the double lever, and with it the arm 
O and pin S resting in the recess 02 of the arm, and hence the lever 
e, the slack of the chain being meanwhile drawn up by the con- 
traction of the spring N, during which the spurwheel M runs 
loosely. In this movement the roller P' runs upward on the guide 
curve R', and the roller P downward onthe guide curve R. The 
motor keeps on working until the driving weight a has reached its 
highest point. The crank p and arm» of the bellcrank lever re- 
ceiving a downward parallel motion by means of the connect- 
ing bar q, the stop-pin d@ is shot forward again, holding the 
weighted lever ¢ in its centre position, thus closing the valve and 
stopping the motor. The hinged point of the stop-pin d allows 
the weighted lever e to swing over freely in the one direction, 
whilst it stops it after having been raised to the centre in the other 
direction. (Accepted July 25, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


11,663. J. Partington, Bradford. Pulleys. (9 Figs.) 
June 16, 1894.—This invention relates to driving pulleys. he 
rim is connected to the boss by two metal discs which are em- 
bossed in order to obtain more strength, The rim is formed of 
rolled plate having the edges bent round, and also prevents the 
belt from being cut when being placed on, or removed from, the 
pulley. (Accepted July 25, 1894.) 


PUMPS. 


14,440. S. Walker, Radcliffe, Manchester. Pump- 
ing Engines. (3 figs.) July 27, 1893.—This invention relates 
to the construction of the outer framing of duplex pumping en- 
gines, provided with either rams or buckets, and its object is to 
provide for the facility of removal for repair or examination of 
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the working parts, such as the buckets, pistons, and rods, with- 
out disturbing the fixed parts. The steam cylinder A is connected 
to the cylindrical pump barrel B by a trunk O, and the flanges c 
are provided with turned projections, which fit into recesses a!, 
bored in the flanges a of the steam cylinder, and in the end of the 
pump barrel. The flanges c are of such a diameter as to extend 
beyond, and not interfere with, the glands J and K of the pump 
barrel and steam cylinder respectively, and also to allow of them 
being secured by bolts b, independent of any bolts employed for 
securing the covers. In applying this invention to ram pumps, 


the cylinders are connected to the steam cylinders by similar | 
The main trunk D, which is attached tothe front end | 


trunks C. 
of the steam cylinder A, and supports the crosshead E of the 
piston-rod F, is constisucted with an internal flange d. This 
flange d is — with a turned projection d' extending all 
round it, and the flange @ of the cylinder A is provided with a 
recers or groove a' turned in it, into which the projection d! ac- 
curately fits. The two flanges are secured together by indepen- 
dent bolts, which do not require to be unscrewed to allow of 
the removal of the cylinder cover and gland L, the front cover of 






































the cylinder béing contained within the flanges d, and secured by 
bolts 4. The trunks C and D are permanently bolted to their re- 
— places “4 the independent bolts. In the bucket pump 
the pump barrel B is cast with a dome-shaped top N in one 
piece with it, provided with two openings n, n1, one at each 
end, which are fitted with small covers, and afford access to 
each set of the delivery clack valves O, O!, thus dispensing with 
large loose covers and great surface joints on the top sides of 
the delivery valves. The lower valves P, P! are provided with 
openings for access. The crosshead E is constructed with the 
upper and lower parts e¢, e', which are turned to fit the interior 
of | thetrunk D, The parts are connected together by four wedge 
bolts k, two above and two below. In order to remove the pump 
bucket G, the piston H, and rod F, the crosehead E is discon- 
nected from the connecting-rod, and the front cover L of the 
steam cylinder A taken off; the back cover M of the pump 
barrel B is next taken off, and the pump bucket G removed from 
the rod F, then the glands J and K are loosened, and the piston 
H androd F drawn out at the front end of the cylinder. (Accepted 
July 25, 1894). 


SHIPS AND NAUTICAL APPLIANCES. 


11,846. H. D. Hurlbut, Geneve, Switzerland. Pro- 
pellers. (2 Figs.) June 19, 1894.—This invention relates to 
propellers. Upon the shaft is firmly secured a hub by means of a 
collar, the hub being solid and of elliptical shape, the highest point 
in the centre, and gradual] be poy J down towards its outer ends. 
Spiral blades are firmly fixed to the outer periphery of the hub, 
and are so constructed that while the line of the outer edge of each 
is almost straight, the line of the base with the hub is curved. 
When the propeller is in use the elliptical hub acts as a deflector 
to direct the water towards the blades, the water not being thrown 
off centrifugally, but directly backwards, and thus churning is 
avoided. (Accepted July 26, 1894. 


STEAM ENGINES, ae, EVAPORATORS, 
Cc. 


y H. R. Curry, Glasgow. Packing. [5 Figs.| 
September 19, 1893.—This invention relates to piston-rod, &c., 
packing. The metallic body is a strip of metal A, formed 
wedge-shape in crogs-section, the tapered part a being split 
or cut Y shaped so as to form a kind of comb, the base a! of the 
ttrip A, which bears upon the piston-rod, being left intact. The 


17,604. 


strip A of metal is worked with asbestos B ina zigzag Grecian 
wave, thus forming a packing of any length in which the teeth or 
cut portions a of the metalstrip A are clenched at the back so 
6s to retain the strip A in its normal position. The whole arrange- 
ment is such that when placed in ‘vorking position the cross- 
section of the strip always stands at sight angles to the piston- 
rod for which it is used. The strip, owing to its sectional wedge- 
shape, is, when placed in position, caused to have its base a! 
forced and kept against the piston-rod. (Accepted July 25, 1894). 


16,041. F. Bosshardt, Manchester. Compound 
Steam Engines. (3 Figs.) August 26, 1893.— This invention 
relates to compound steam engines with double or further expan- 
tion, and consists in arranging the cranks diametrically opposite 
each other at 180 deg., so that the pistons are moving in opposite 
directions, In constructing a steam engine for double expansion 
the steam enters the high-pressure cylinder I through two valves 
1, 11, and after having expanded enters the low-pressure cylinder 
I | through two other valves 2, 2!, and after further expansion is 
permitted to escape to the atmosphere or into a condenser through 
two exhaust valves. The admittance of steam into the first cy- 
linder is controlled by a shaft governor, and three pendulum 
weights are suspended on studs arranged on the flywheel at 
equal distances apart from the centre, and 120 deg. apart from 


each other. Three springs are arranged to counteract the centri- 
fugal force of the pendulum weights. By means of three rods 
the latter are connected to an eccentric arranged to rotate on the 
crankshaft, which eccentric is positiored inside tre eccentric 

















which moves the valves and imparts motion to the latter eccen- 
tric by its strap ard a stud on it. The eccentric which moves 
the valves oscillates on a fulcrum forming a part of the stud of 
one of the pendulum weights. (Accepted July 25, 1894). 


14,182. A, Riedinger, Augsburg, Germany. 
Feeding Fuel to Furnaces. [4 Figs.) July 22, 1803 Tins 
invention relates to means for supplying pulverulent fuel to fur- 
naces. 0 isa tubular chamber fixed on the furnace door, ¢ the 
inlet to the chamber b, d a feed-wheel arranged in the inlet c, f 
the feed tube, and g anadjustable cone. Adiaphragm n is arranged 
in a casing m, and a cone is connected with the centre of the dia- 
phragm, and arranged in the outlet from the casing. On one side 




















of the casing m high-pressure steam or air is admitted, and 
escapes by an annular jet, formed by the cone arranged axially 
with the disphragm nin the outlet, and connected with it by a 
spindle, a spring tending to force the diaphragm against the fluid 
pressure, A pawl, reciprocated by an eccentric, actuates the 
feed-wheel, a wormwheel rotating with the eccentric, and gearing 
with a worm fixed upon the spindle which sarries the blade- 
wheelt. (Accepted July 25, 1894). 


TEXTILE MACHINERY. 


15,132. A. Wood, Ramsbottom, Bury, cs. 
Shuttles, (12 Figs.) August &, 1893.—This invention relates 
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to shuttles and pickers in looms for weaving, and consists in con- 








structing them of metal euch as aluminium. A is the shuttle, B 


the tipe, C the tongue on which the weft cop is placed, D the 
metallic picker, E the spindle, and F the picking band. The ends 
of the shuttle are formed with the cavities G to insure lightness 
and strength. By constructing the shuttle of aluminium, the 
internal portion is increased, thus allowing of larger weft cops. 
The pickers are formed with bosses H to receive the lining I of 
go ‘¥ buffalo hide to slide on the spindle E. (Accepted July 
) . 


16,113. W. Evans and J. Collier, Kersley, and 
R. H. Riley, Farnworth, Lancs. oms. (1 Fig.) 
August 26, 1893.—This invention relates to swells employed in 
looms for weaving, and consists in means for adjusting or regulat- 
ing them as necessary for checking the shuttle whilst the leom 
isin motion. The swell B is provided with a screw for operating 
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on the spring A from the back side of the swell, the screw being 
peta be with means for locking it after being set. The spring is 
constructed at one end so that it willforma bush K to receive the 
pin for securing it to the lathe at the back of the shuttle-box, 
the other end of the spring being provided with a curled end 
operating in a slot in the swell. (Accepted July 25, 1894). 


MISCELLANEOUS. 


10,605. W. Jackson, Aberdeen, N.B. Drying Tea 
Leaves, &c. (3 Figs.] May 31, 1894.—The object of this in- 
vention is to provide means for subjecting materials to the action 
of air, gases, &c., which, in different parts of the apparatus, can 
be regulated by one fan. The drying chambers A, A? are separated 
by the partition a, and an exhaust fan B is placed over them with 
its openings in communication by the passages C, C? with the 
respective chambers. The passages C, C? are provided with valves 
D, D2, each capable cf being operated by a lever L L? secured to 
the centre pins d, d? on which each valve turns. E, E? are seg- 
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ments with hoksinthem. By passing a pin O through the levers 
and into one of these holes, the valves are held to any position to 
which they have been brought so as to maintain them fully open 
or closed or partly open, so that the fan B when in operation can be 
caused to draw hot air through either chamber A or A? only, or 
through both in equal or unequal quantities in accordance with 
the position of the valves D, D?. The drying chambers are pro- 
vided with removable trays F with reticulated bottoms for sup- 
me the tea leaves to be dried, and a tubular stove is provided 
or heating the air and supplying it by the passage G into the dry- 
ing chambers. (Accepted July 2, 1894). 


UNITED STATES PATENTS AND PATENT PRACTICE, 

Eoemtatene with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of 4 sap law cases in the United States, may be 
Soeet ae gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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JaR Houston Caartssurn Founory, GREENnocK JaR Houston. Grensurn Ironworks. Greenock 


All kinds of Machinery manufactured for Sugar Estates, Refineries, and Ironwork for Warehouses, Fireproof Buildings, Iron Roofs, ”~ &e. 
PLANS AND SPECIFICATIONS PREPARED. Telegraphic Address: ‘‘ IRON, GREENOCK.” Telephone No. 70. 














BROWN'S PATENT SCREWING MACHINES 


WITH DIXON’S PATENT IMPROVEMENTS, REMAIN UNRIVALLED. 











2. io. SCENE & CO. x..°”. 


The Crown Ironworks, GLASGOW. 
Licensees and Makers of the DE LA VERGNE MECHANICAL REFRIGERATING AND ICE MACHINERY. 


MANUFACTURERS OF 
v? 4 ESTABLISHED 1860.1 Safety Valve Springs, Railway Springs and all Classes of Spiral Springs. [ESTABLISHED 1860. 


SOLE MAKERS OF “THE CONSOLIDATED” EMERY WHEEL AND MACHINE MAKERS. 
LONDON OFFICE: VICTORIA MANSIONS. WESTMINSTER. sf PARIS OFFICE: 10, RUE LAFFITTE. 528 
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THE AMERICAN SOOIETY OF OIVIL 
ENGINEERS. 


(By oun New York CorRESPONDENT.) 
(Continued from page 317.) 
Wire Rore Tramways. 

Two papers submitted to the meeting were con- 
sidered together, as they were on similar subjects. 
The first was entitled ‘‘ Notes on Wire Rope 
Tramways,” by A. C. Savage. 

In respect to the single and double rope systems, 
theauthorsaid the former wasolderand better known, 
and was divided into two systems, one in which the 
buckets or carriers are detached from the rope at 
the terminals, and the more common one, where 
they are rigidly fastened to the rope and carried by 
it around the terminal wheels, and unloaded and 
loaded in transit. He continued : 

‘¢Tt is manifest that where the load is attached 
directly and only to the hauling rope, the matter of 
divergence from a regular grade line is of less con- 
sequence than in the cases where the strains upon 
two sets of ropes are considered, and hence the 
expenses of construction are lessened. In cases, 
therefore, of small outputs, these single rope lines 
have a signal advantage in first cost. When, how- 
ever, the production approaches the limit of their 
capacity, and is of necessity regular, the great 





‘* The steep side hills most suitable for terminals, 
and offering the greatest facilities for waste dumps, 
offer but little foothold for the necessary floor 
space for a tramway termina]. For width with the 
standard 8-ft. line 20 ft. will do, though 24 ft. is 
better, but for length 60 ft. is none too much. 
Room should be left behind the machinery for 
switches, on which empty cars may stand when 
not in use. 

‘* But it is when this is combined with the second 
case, that of heavy grades at the upper terminal, 
that its worst features are manifest. An example 
of this is the upper terminal of the ‘Ground Hog’ 
lines, situated on the rim of Silver Bow Basin, near 
Juneau, Alaska, and recently completed under the 
supervision of the writer. The only available spot 
on the whole mountain side was selected. 

‘*The outgoing grade is 60 per cent., and it was 
impracticable to support the line at the immediate 
foot of the bluff, as the support must have stood 
directly in the track of a very heavy annual snow 
slide. The vertical curve of the trestle in front of 
the terminal has a radius of 200 ft., and over this 
the rope is carried in saddles on cross-ties 2 ft. 
apart. 

‘The difficulties with this arrangement are two- 
fold. First, the great strain on the traction rope 





and bucket frames arising from the transition from 
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wear, frequent repairs, and constantly recurring 
stoppages render them objects of unceasing solici- 
tude to all parties concerned, and it has been too 
frequently the case that buyer and seller seem to 
have entered into a combination to do each other 
and themselves all the injury possible by fixing 
on a plant which was inadequate to the needs of 
the user, and, by its failure, an injury to the 
reputation of a really good system when properly 
used. 

‘*The double rope lines have these advantages, 
that with proper designing and construction, the 
limit to their capacity is far in advance of the 
possibilities of single rope lines ; that the wear on 
their component parts, by skilful adjustment, may 
be reduced to a minimum, and the cost of repairs 
made very small; and that under competent 
management, the most excellent results as to 
regularity of operation may be attained. 

‘*The designing of one of these lines is seldom 
a simple, straightaway piece of work. The in- 
stances where the ‘standard terminals’ can be 
employed, and the intermediate supports put in at 
the ideal distances of from 150 ft. to 200 ft. apart, 
are few and far between. 

‘In most instances the line must be accommo- 
dated to peculiarities of the case, which, while 
not insurmountable, are, nevertheless, frequently 
perplexing. 

he The forms these difficulties assume are gene- 
rally : 

‘*1, A cramped location for one or both terminals, 

‘*2. Heavy grades into or out of the terminals. 

‘*3. Intervening summits on the line. 

‘*4, Intervening hollows or chasms of great 
width. 

“The first trouble of cramped location is, 
perhaps, the ever-present one, especially at the 
upper terminal in mine tramways. 
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the level grade at the attaching point to the 60 per 
cent. grade at the end of the trestle... . 

‘© While an inclined terminal would have obviated 
this, the trouble was to attach a loaded bucket to 
the traction rope on the incline with safety. The 
second difficulty arose from the sudden deflection 
of the traction rope from the guide wheel to the 
first carrying roller, so that the attaching can only 


be effected at one point, and if the traction rope | 4 


has entered the grip, it is impogsible to force the 
bucket by hand in advance of the lug. A swinging 
guide was attached ahead of the -attaching point so 
as to make the traction rope nearly level for a dis- 
tance of 6 ft., which was effective. This supports 
the rope about 1 in. lower than the wheel on the 
bucket below the grip, and as the latter passes, it 
is pushed one side, returning after the load has 
passed, 

‘‘Intervening summits put a severe strain on the 
bucket frames, and the remedy is to put in frequent 
supports so as to form an easy vertical curve. In 
the case of intervening hollows, the ropes should 
be so supported at either end as to avoid sharp 
angles, and in really long spans to have the standing 
ropes independent of the line.” The author con- 
sidered long spans a positive advantage if properly 
adjusted, for the following reasons : 

‘61, A more regular grade line is attainable than 
where the line is broken to suit the conformation 
of the ground. 

‘*2. The points of danger of wreckage on these 
lines occur at the supports, and are due to supports 
out of line or misplaced saddles, against which the 
passing carriages may strike. e writer has 
never known of an accident occurring on a clear 
span, except through failure of the grip, with which 
the span has nothing to do. 

*©3, The wearing points on the carrying cables 
are, of course, only at thesupports. A reduction in 


the number of these points is, therefore, manifestly 
a benefit to the line. 

‘4. The reduction of the number of supports to 
be inspected and kept in repair is a reduction in ex- 
pense of maintenance, and therefore desirable. 

‘*In designing these long spans, it becomes neces- 
sary to alter the form of support at their termini in 
many cases, to avoid undue wear upon the sta- 
tionary cables at these points. The writer has ob- 
tained very good results during the past season by 
attaching two caps instead of one to the top of the 
towers, and so setting the saddles as to present a 
supporting arc of 40 in. in length.” An additional 
cap would permit an increase of the span, but he 
found a 40-in. arc with a radius of 5 ft. ample for 
a 1500-ft. span. When the main driving shaft broke 
at the upper end and the line ran away, not a 
bucket dropped on the long span. 

The author referred to a line, by no means one of 
the heaviest in equipment, having 5cubicfeet buckets 
as carriers, which carried 50 tons per hour for 24 
years, and, onan average of 450tons for 10 hours, cost 
but 16 cents per ton, notwithstanding the high wages. 


SreaM AND ELEcTRIC CABLEWaYS. 
A paper'on ‘‘Steam and Electric Cableways 
for Logging and Canal Boat Towing,” was pre- 
sented by Richard Lamb, who, although younger 





than many of the members, showed a most compre- 
hensive grasp of his subject, and received many com- 
pliments for his paper. Hissystem was designed for 
long spans, and is described in the following extract: 

‘* The accompanying illustrations (see Figs, 11 to 
14) show the T-iron brackets that were used for 
passing by the trees, and for supporting the cable. 
The end of the T-iron bar A straddles a 1} in. by 
in. iron pin driven into the tree at a height of 
about 13 ft. from the ground. The dogs C on the 
ends of the arms attached to the T-iron bar are 
driven into the tree on either side, and a chain H! 
wrapped around the arms and held from slipping by 
upset knobs, keeps the arms from spreading. This 
chain also serves to hold an iron snatch-block J. 

‘* A swinging sheave lis hung from the end of the 
T-iron bar on which is an iron band curved rear- 
wardly and downwardly, which acts as a fender and 
also replaces the hauling cable, should it become 
disengaged from the hanging sheave. The steel 
saddle at the end of the T-bar is provided with 
boiler steel U-plate D. Two wedges pass through 
the U-plate and saddle in opposite directions to 
each other. By means of these wedges the U-plate 
clamps the main cable rigidly tothe saddle. . . . On 
the head tree two sheaves are placed, one on either 
side, and on the tail tree a 2-ft. steel sheave is 
chained. The endless }-in. pulling cable, made of 
19 strands of wire, is passed through the sheaves 
on the head tree and on the brackets, and around 
the large sheaves on the tail tree. Two turns are 
made around a 2-ft. elliptical groove sheave run by 
a 25 horse-power engine for a half-mile line, the 
engine being reversible.” (See Fig. 11.) 

The main cable B, 1 in. in diameter, is of patent 
interlocked steel, in lengths of 450 ft., and is 
clamped to the saddle. The cars have a hanging 
frame F supported by a horizontal axle between the 





wheels E upon which it swings, thus keeping the car 





342 


ENGINEERING. 


[SEpt. 14, 1894. 








vertical on a steep grade and when passing over 
the saddle. The hauling cable, which is practically 
parallel to the bearing cable, is attached rigidly to 
the swinging frame, soas toclear the swinging sheave. 
A Detroit grip block is attached to the end of the 
swinging frame, to which is hung a pair of logging 
tongs. By securing the bight of the rope of the 
grip-block and pulling in on the car by the hauling 
‘ cable, the blocks meet and haul up the log. 

The grip keeps the blocks from parting, and 
when the log is to be dropped a pull on the string 
on the grip effects this. 

‘*In order to haul the logs from either side up 
to the cable, trees are chosen within about 10 ft. 
from the cable, or the tail or bracket trees are 
used up to which to pull the logs. A 10-in. sheave 
is chained as high up the selected tree as may 
insure sufficient stiffness. Another 10 in. sheave 
is chained to the tree a little below the level of the 
cable, and a third 10-in. sheave is fastened in a 
horizontal position to the cable at the end of the 
bracket. 

‘*A 4-in. cable is attached to the car and the 
loose end passed through the horizontal sheave ; 
thence through the lower sheave on the tree ; 
thence up the tree, and through the upper sheave. 

‘* A pair of double tongs made to operate in 
lines at right angles to each other are attached to 
the end of the cable and carried into the woods. 
The tongs are clamped to the end of a log and act 
asa fender or guide, to prevent it from bringing 
up against stumps or other obstructions when being 
hauled in to the cable. By hauling in the car, 
which is attached to the end of the skidding rope, 
heavy logs are easily dragged to the cable. When 
the road under the cable is very rough, the logs 
to be hauled by the main cable are swung from 
their centres and joined together with dogs and 
chain, to keep them in line; but in general it is 
found that simply attaching tongs to the ends of 
the logs and raising them from the ground and 
letting the other ends drag answers all purposes.” 

The crew consisted of six men, and on dry land 
40,000 ft. per day were hauled, and in swamps 
25,000 ft. Not only is the system cheap, but it can 
be employed to get out logs hitherto inaccessible, 
and is applicable to places where half a mile toa 
mile of cable-way is sufficient. 

Having to devise a system unlimited by distance, 
the author built an electric cable-way. Since the 
direction of the force should be parallel to the bear- 
ing cable, he employed a 4-in. cable made fast at 
both ends and supported at the tree brackets by 
a narrow saddle, so that the course of the cable 
could be changed, and not become disengaged when 
the car passed over it. 

The motor was made having a car with a hang- 
ing frame, and attached to it an elliptically grooved 
sheave revolved by a patent worm or wedge gear- 
ing, driven by a 5-kilowatt electric motor with 
vertical shaft, and all attached to the hanging 
frame. ‘‘ By taking a couple of turns of $-in. 
cable around the elliptically grooved sheave when 
the electric motor revolves the gearing, the sheave 
winds up and at the same time pays out the 4-in. 
cable, thus pulling the car. When it reaches the 
bracket the small cable is lifted from the saddle 
momentarily, and the car can take a new course. 
Hence we are not limited to operating in a straight 
line. The main cable is used as the electrical con- 
ductor. Itis insulated at the brackets by micanite 
placed between the saddle and the T-iron bar, and 
the current is prevented from passing down the 
frame of the motor by a micanite insulator at the 
point on the frame where the axle-box joins the 
frame proper. Each of the points of insulation are 
provided in their construction with hoods to shed 
water. 

‘*The worm or wedge gear deserves especial 
mention. It was invented in 1891 by a Mr. 
Welsh, of the Glen Cove Machine Company. It 
differs from an ordinary worm gear in that it has 
25 per cent. more contact surface, moves two teeth 
of the gearwheel at each revolution of the worm, 
and works on the principle of a wedge rather than 
an incline plane. The worm gear, especially made 
for this electric motor, is designed to work both 
ways, and has ball bearings at either end of the 
worm, to lessen the friction and thrust. The gear- 
wheel, worm, and ball bearings are incased in a 
jacket filled with oil. Thus the minimum loss in 
power is effected between the electric motor and 
the elliptical grooved wheel. The gearing was 
necessary in order to lessen the speed, as the elec- 
tric motor is run at 1340 revolutions per minute, 





giving a speed to the motor proper, with the gear- 
ing, of 6 miles per hour, which is the desirable 
speed for logging purposes. The current is taken 
from the main cable through the wheels, thence 
through the axle to the axle-box of the hanging 
frame. Here an insulated copper wire connects 
it with the rheostat. The return current is passed 
through the axle of the elliptical grooved wheel, 
thence on to the }-in. wire to the brackets, thence 
on a wire down the trees to the ground. 

‘“‘The rheostat is made to carry the current 
through it, and not alone to stop and reverse the 
current ;” 220 volts are used. If two motors are 
used, the empty cars are switched off the cable, and 
motors exchanged, so that the motor which hauled 
the empty cars takes back the loaded ones, and 
vue versa. 

The author would apply this to canal boats by 
locating the cable on the towpath and storing 
motors at convenient points. The towline would 
be attached to the motor, the rheostat lever being 
operated from the boat by reins, or by a person on 
the seat of the motor. When boats meet they 
could exchange motors. The Erie Canal seemed 
an eminently suitable place, owing to its proximity 
to Niagara. The paper received a little discussion 
from some experts present, and was most favour- 
ably received as a valuable contribution to a grow- 
ing subject. 


NiaGARA GORGE. 


The next paper cannot be condensed, nor in- 
serted owing to its length. It was called ‘‘ The 
Cippoleti Trapezoidal Weir,” and was the joint 
work of A. D. Flinn and C. W. D. Dyer. It con- 
sisted of a report of a series of experiments ac- 
companied by mathematical formule and tables, so 
we may pass at once to an interesting contribution 
of L. L. Buck, one of the brightest and most 
modest of the party, entitled ‘‘A Few Remarks 
about Niagara Gorge.” The author divided the 
gorge into sections (see map, Fig. 15): 

‘*“A B, 11,500 ft. long; B C, about 4000 ft. ; 
CR, about 1200 ft. ; RD, 2000 ft. ; E F, 3200 ft. ; 
F H, 3700 ft. These distances are but roughly 
approximate, and obtained by scaling. The por- 
tion A B, beginning at the falls, is generally about 
800 ft. to 1200 ft. wide at the water surface, has 
but slight descent and a rather slow current, and 
along its axis, as shown by the soundings, depths 
of 120 ft. to 190 ft., the latter depth being toward 
the upper portion. This is the only portion in 
which soundings have been taken. 

‘*B C, at the water surface, has a width of about 
400 ft., a descent of about 26 ft., and, as would be 
expected, a tremendous current, very much broken 
up, and about 10 ft. or 12 ft. higher in the middle 
than at the edges. 

‘*C R, at the water surface, has a width of about 
600 ft., a descent of about 2 ft., current decreasing 
and becoming smoother at R. 

‘*R D, the portion known as the Whirlpool, has 
at the surface a length of 2000 ft. ; width, 1100 ft. 
The outlet EK, on the right-hand side, is about mid- 
way between Rand D. The axis of the current 
from R approaches the right side, and while some 
of the water flows directly through the outlet, the 
greater part flows past the outlet, impinges against 
the shore at the right of D, turns to the left and 
circles around till nearly opposite the outlet, where, 
meeting the portion coming down the left side, 
both currents are driven toward the outlet, and, 
passing under the former current, come boiling up 
at the outlet,-and flows through it in a new direc- 
tion at an angle of over 90 deg. from its former 
direction. Beyond D is a ravine, down which a 
small brook flows and empties into the Whirlpool 
at D. E F has a surface width of 600 ft., a descent 
of 4 ft. or 5 ft., and a considerable current. 

‘‘At F the surface suddenly narrows to about 
300 ft. in width, with an increasing current and a 
descent of 7 ft. or 8 ft. to H, where the width 
becomes about 900 ft. 

‘*Throughout the whole distance the sides of the 
gorge are vertical at the top, and next to the Horse- 
shoe the vertical portion extends nearly to the 
lower surface. Below this point the banks are 
vertical or overhanging, with heights of 30 ft. to 
60 ft. Below this a slope formed of the débris 
from the sides, with inclinations of 35 deg. to 
45 deg., extends to the water’s edge. The upper 
stratum of rock is generally 10 ft. to 15 ft. thick 
of limestone, possessing considerable strength, 
but flakes off slowly by exposure to the atmo- 
sphere. This is succeeded by limestone shale, 





blue shale, more finely stratified limestone and red 
sandstone, red shale and limestone strata with clay 
seams. The existence of the great falls is due to 
this arrangement of the formation. The water 
falling over the edge of the top stratum excavates 
the softer materials below, until the top stratum 
projects so far out that its own weight and the 
superincumbent water causes it to break off... . 
‘* At B the conditions are abruptly changed. The 
chasm becomes but about half as wide as at A B. 
Although no soundings can be taken, there is good 


reason to suppose that the depth does not exceed 
80 ft. Then there is the rapid descent of the 
surface. One feature exists in the formation in 
this portion which does not occur in the former 
portion, in the fact that here we have a second 
strong stratum of rock about 12 ft. to 14 ft. thick, 
located about 115 ft. below the top one, and suggest- 
ing that it may have caused the fall to be divided 
into two parts, the lower following the upper. This 
argument is also supported by the fact that imme- 
diately overlying this second strong stratum is a 
stratum of blue shale 50 ft. thick, and which would 
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be rapidly disintegrated by a heavy volume of water 
falling upon it, or if, with a fall of 115 ft., it 
suddenly brought up against the second smooth 
stratum, which would deflect a considerable portion 
of it laterally and violently against the shale. The 
excavation here would be much more rapid, and 
consequently make the gorge narrower.” 

The Whirlpool appeared to indicate that there had 
been a great cavity in the rock, although there were 
other theories. At F H, where the great protuber- 
ance occurred, G, jutting out from the left bank, 
with a considerable ravine between, there may have 
been a long narrow island before the falls reached 
this point, and the larger channel being to the 
right would cut away more rapidly and become 
deeper than the other; so when the smaller was 
cut about half-way, the larger would have reached 
the upper end of the island, and then divert the 
water from the small channel to itself; the island 
would then crumble to its present form. The author 
thought the river above the falls had spread over 
much greater width than at present, and that the 
falls always left the gorge narrower than at present, 
it being widened by atmospheric influences. 


Rattway Excavations AND EMBANKMENTS. 


The next paper was by a Past-President, and a 
man of ripe experience. He had learned to con- 
dense his views, and the paper may be given in full : 
‘*On Form of Railway Excavations and Embank- 
ments,” by D. J. Whittemore. 

‘* Nowhere in quiescent nature do we find earth 
surfaces in right line planes, or changes in direction 
of same made by abrupt angles, yet it is the 
general practice in laying out and constructing rail- 
way excavations and embankments to establish 
slopes on such planes intersecting the natural sur- 
face of the ground and the formation level of the 
road-bed in a well-defined line. 


Customary Section of Roadbed in Excavation 


Fig. Sern alain ‘ \ 
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“These conditions are never, or rarely ever, 
maintained. Storm water breaks over the crest 
thus formed, seeking and making channels of least 
resistance down the unprotected slopes, bringing 
with it earth from the crest and from immediately 
below it, filling the ditches in excavations. Em- 
bankments suffer change of form from similar cause ; 
and immediately after the line of railway is opened 
for traffic, the ditching train is called into service to 
remove the slush from ditches and to widen em- 
bankments, at a cost of from 1 dol. to 2 dols. per 
cubic yard; and this expense is continued year 
after year, and charged to operation. Often this 
expense during the first year of operation will ex- 
ceed the cost of forming and protecting the slopes 
of excavation, on the plan shown by the diagram 
above, which, with the above remarks, the writer 
submits without further comment to the considera- 
tion and criticism of the members.” 


OTHER PaPERs. 


There was some discussion, mostly favouring Mr. 
Whittemore’s views, and then followed ‘‘ Bradford’s 
Ridge Tunnel,” by C. W. Stainford, and the 
** Tequixquiac Tunnel, Valley of Mexico,” by A. J. 
Campbell. They were interesting descriptions of 
the commencement and construction of these works, 
together with the cost ; the latter, however, was 
governed by the peculiar conditions of the locations, 
and is not of general interest. ‘‘ Friction Rollers,” 
by Professor C. L. Crandall and A. Marston, was 
an elaborate and exhaustive account of a series of 
experiments to determine the effect of diameter, 
load, and matorial upon the wear of rollers. They 
contained many mathematical formule, tables, and 





diagrams, and cannot be presented, even in ab- 
stract. 
PRESIDENT’s ADDRESS. 

The annual address of Colonel W. P. Craighill, 
President of the Society, was delivered at the 
evening meeting. The subject was a timely one 
in this country, ‘‘Coast Defences.” He claimed 
that land defences could always be more heavily 
armoured than ships, that the guns could be 
more cheaply mounted in forts than on ships, 
and were easier to handle; that even on war- 
ships the gun has the advantage over armour, 
and predicted a decrease in the weight of armour 
for ships. He quoted, in this connection, Admiral 
Farragut’s remark, ‘‘ Broadsides rather than iron- 
sides.’’ He strongly advocated coast defence works, 
and it may be said here that the United States in 
general would have fully agreed with him in this, 
as well as in the statement of the necessity of 
enlarging and deepening the internal water- 
ways. He closed with an appeal for the United 
States control of the Nicaragua Canal, which 
was responded to by the audience with loud 
applause. 


Nracara Farts Water Power Company. 


Dr. Coleman Sellers gave an account of the 
history and development of the Niagara Falls Water 
Power Company, and, strangely enough, failed to 
call attention to the great work of one of the con- 
tractors who was present, and.to whom, more than 
to any one man, its success was due. Your corre- 
spondent refers to Mr. F. H. Clement, C.E., 
member of the Society. Having had the oppor- 
tunity to visit the work under construction on two 
different occasions, he can bear personal testimony 
to what Mr. Clement not only accomplished, but 
actually designed. The inestimable value of his 


Fig. 20. 











work could only be appreciated by one who had 
actually seen it in its progress, which, perhaps, 
Dr. Sellers did not have an opportunity to do, for, 
knowing his fairness of mind, the writer is led to 
believe his failure to mention Mr. Clement when 
he named so many lesser men, must have been due 
to forgetfulness, or, perhaps, ignorance of what 
Mr. Clement had actually accomplished. This 
omission was noted and commented on by many 
after the meeting. , 

Mr. W. A. Brackenridge followed with a de- 


scription of the engineering features of the 


work, illustrated by photographs thrown on a 
screen. 

The following description is compiled from 
various sources.* The original idea of utilising 
this enormous water power dates to 1725, when 
mills were constructed on its banks. In 1861 
a hydraulic canal was completed, and at present 
there are 14 large waterwheels using it. The 
canal is now being enlarged to double its present 
capacity, and when completed 20,000 horse-power 
will be available. The present head of water 
is from 90 ft. to 100 ft., but the total height is 
216 ft. To put a large portion of this into ser- 
vice is the design of the present company. The 
Niagara Power Company was formed in 1890 
with a capital stock of 2,000,000 dols., and the 
Cataract Construction Company followed, the mis- 


* See ENGINEERING, vol. 1., pages 365, 449, 473, 505, 
535, and 563, 








sion of the latter being to complete this work. The 
contractors were Rogers and Clement, and their 
work was to construct a canal with inlets opening 
into penstocks carrying the water to the turbines 
in the wheelpit, which was 18 ft. wide and 186 ft. 
deep ; they had also to build through the rock a 
tail race tunnel 7000 ft. long. The canal starts at 
a point 1} miles above the falls, running inland 
1500 ft., and then in a direction up the stream 
parallel to the river for a mile, opening again into 
the river. The 1300 ft. now constructed bring the 
water to the power-house, the canal being 188 ft. 
wide at the river, and narrowing to 116 ft. The depth 
is 17 ft., and the water will be 12 ft. deep. The 
sides are masonry, 7 ft. at the bottom and 3 ft. at 
the top. A sketch of the power-house and canal 
is given in Fig. 20. At present the build- 
ing is roofed in. In the construction the mouth 
of the canal was inclosed by a curved cofferdam 
190 ft. long, extending into the river. Two rows 
of timber cribs were sunk 8 ft. apart, and the inter- 
vening space was filled with stones and puddle. 
The cribs were built of 12 in. by 12 in. timbers 
notched into each other, and were 12 ft. by 10.4 ft. 
by 20 ft. The water had a velocity of 4 ft. a 
second, and was 5 ft. to 8 ft. deep. By means of 
careful soundings made from a float, the bottom 
was defined and the timbers shaped to fit it. The 
excavation was mostly in rock. The inflow of ice 
was prevented by a boom attached to piers of steel 
rails, and stretched across the mouth of the canal. 

The inlet channels are 17 ft. deep and 14 ft. 
wide, and can be seen in the masonry iu Fig. 1. 
The admission gates are of steel, the guides in which 
they move are of cast iron, and they are worked 
easily against the great water pressure of 75 tons on 
each ; they rest against loose rollers. There are to 
be 10 turbines at first, and their speed is regulated 
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by balanced gates which control the escaping water 
instead of the incoming. The wheel-pits are com- 
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pleted. For illustrated descriptions of the pits and 
turbines, and of the 50-ton electric crane in the 
power building, your correspondent refers his 
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TENDER FOR PASSENGER LOCOMOTIVE; WEST HIGHLAND RAILWAY. 
CONSTRUCTED AT THE COWLAIRS WORKS FROM THE DESIGNS OF MR. MATTHEW HOLMES, LOCOMOTIVE SUPERINTENDENT. 






Fig. 155. 
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Inverness vid the canal, on which Mr. MacBrayne 
runs passenger steamers. The branch line, which 
will be opened shortly, is 1? miles long, leaving 
the main line 1 mile from Fort William. The 
work was light, with the exception of a heavy 





erga taking the line up to station level, 
and the viaduct over the River Lochy (page 220 
lante). The station at Banavie is considerably 
below the level of the Caledonian Canal, and 
the steamboat pier being on the side of the canal 








2 Contres of B 





opposite to the railway, the railway company 
have constructed a new pier contiguous to the 
station. To suit mineral and goods traffic, the pas- 
senger line has been continued up to the canal 
bank level, on a 1 in 25 gradient, with a back 
shunt to the new pier. 

The pier at. Banavie is constructed of timber 
on an easy sloping bank. It projects 30 ft. from 
the towing path, and the length is 140 ft. 6 in., but 
the ends are tapered on plan, so that the length of 
frontage in the canal is but 79 ft. There are three 
rows of 12 in. by 12 in. piling, spaced 10 ft. apart 
from the shore to the front, and 6 ft. apart from 
end toend. The joists are 12 in. by 6 in. timbers, 
and carry 4-in. decking boards. The piles are tied 
together by two rows of 12 in. by 14 in. timbers, 
running from end to end, while the first two rows 
are braced together by 11 in. by 5} in. diagonals. 
At the ends the outer piles are tied back to the 
inner piles by 12 in. by 6 in. timbers, secured to 
iron straps 3 ft. 6 in. by 4 in. by 4 in. by # in. bolts. 
There is an elm fender 12 in. by 6 in., secured by 
2} in. by 6} in. gland straps through the piling. 
The depth of water in front of the pier is 10 ft., 
and the decking of the pier is 54 ft. above water 
level. 

We have now concluded our description of the 
civil engineering features of the new railway, leav- 
ing the rolling stock to be dealt with ; but before 
concluding this part of the work, we wish to ex- 
press our indebtedness to Messrs. Formans and 
McCall, the engineers, and Messrs. Lucas and Aird, 
the contractors, for permission to reproduce the 
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drawings and to so fully describe the work, and par- 
ticularly to Mr. Wm. B. Shaw, of the engineers’ 
staff, and to several members of the contractors’ staff 
already named, for facility in acquiring information 
regarding the works. 

The new railway is leased and is being worked 
by the North British Railway Company, which 
guarantees 3} ae cent. to the shareholders of 
the West Highland Railway on the authorised 
capital of 800,000/., but the total cost of the line 
is just over one million sterling. The North 
British Company have shown commendable enter- 
prise, at least in the matter of rolling stock, although 
it may be open to question whether, as regards fares, 
they have adopted a prudent course in exacting the 
full parliamentary rate for the return journey. Sub- 
sequent to the opening of the line, however, con- 
cessions have been made in the way of excursions, 
which will tend to promote traftic. For the pre- 
sent, however, we are concerned with the rolling 
stock only. Twelve locomotives were constructed, 
and four complete trains, each consisting of one 
first and two third class corridor carriages. Perhaps 
it would be more accurate to state that the best 
parts of the saloon and corridor carriages have been 
combined, as a compromise, and the result is most 
satisfactory, and reflects credit on Mr. Matthew 
Holmes, the locomotive superintendent of the 
North British Railway Company. 

Of the locomotive we give a perspective view on 
page 344, while sections are reproduced on our 
two-page plate, and the details of tender on 
page 345. In designing the locomotives, Mr. 

olmes had special consideration for the quick 
curves and stiff gradients on the line, and he has 
adapted the standard type of North British locomo- 
tive to suit the severe conditions. That is to say, 
he has retained in the new engine all the features 
of the standard type which experience has approved, 
and introduced only the minimum of changes. It 
thus follows that nearly all the working parts of 
the new engine are interchangeable with those of 
the standard type, so that although there are but 12 
locomotives for the new line, any one of them may 
be quickly repaired, and for the present the number 
is quite sufficient for the service. The new engines 
were designed for a load in actual working of about 
120 tons, exclusive of the engine itself and tender, 
which are about 75 tons. The load is made up, 
in ordinary trains, of three bogie saloon carriages, 
each about 22 tons weight, which we shall illus- 
trate and describe in our next article; two 
composite carriages of 15 tons weight, one running 
to and from London, and the other to and from 
Edinburgh ; one ordinary carriage, about 12 tons ; 
and the brake-van. As to the speed, the Board 
of Trade have restricted it to 25 miles, exclud- 
ing stoppages, which means, for the 99} miles of 
the new railway from Craigendoran to Fort Wil- 
liam, 4 hours less one minute. This is scheduled 
time ; but, as a matter of fact, before the line 
was opened, the distance was traversed with a 
special train in a little over 3 hours net steaming 
time. With the time-table arrangements and their 
relation to gradients, we will deal when we have 
described the locomotives. 

As we have incidentally mentioned, the curves 
are quick in several places, the quickest being 
of 12 chains radius, of which there are several. 
These, of course, were rendered necessary by the 
contour, and to obviate heavy earthworks. To 
suit these conditions, Mr. Holmes has shortened 
the distance between the coupled wheels of the 
new locomotives, reducing the rigid wheel base. 
In the case of the new locomotives, as shown 
on the longitudinal section on the two-page plate 
(Fig. 151), the distance between the driving 
axles and the centre of the trailing axles is 8 ft. 
2 in., whereas in the standard type of North 
British engine it is 9 ft., and in one or two cases 
9 ft. 3 in. 

The ruling gradient is 1 in 60, with the excep- 
tion of a short length of 1 in 50, a slightly longer 
length of 1 in 55, and two or three lengths of 1 in 
58. It may be further stated that, apart from depres- 
sions at various points, the line rises to a summit 
level of 1347 ft. above sea level 72 miles from 
Craigendoran, while the climb from Fort William 
to this point is more severe, being, in 274 miles. 
Starting from Craigendoran the line rises to 560 ft. 
in 15 miles, and 1030 ft. in 44 miles. In consequence 
of these heavy gradients the driving wheels have 
been greatly reduced in size, being in the new 


locomotives 5 ft. 7 in., whereas in the standard 
type they are usually 6 ft. 6 in. 





Another point which may here be referred to, as 
differing from the ordinary North British locomo- 
tives, is that there is a brake-block on each side of 
each coupled wheel. The brake cylinders, as shown 
on the plan on our two-page plate (Fig. 152), are 
placed on both sides of the engine. The end of 
one piston-rod is fastened to one brake lever, and 
the end of the other to the other brake lever. When 
air is turned on, the two pistons are forced apart, 
thus throwing out the brake levers and forcing 
the brake-blocks against their respective wheels. 
The links on the one side are connected to those on 
the other side by flat beams passing under the ash- 
pan and supported on links, and pivoted so that 
one of the bars puts on the inner brake-block on 
one wheel and the outer brake-block on the other 
wheel. 

The cylinders are separate castings. They are 
placed at 2 ft. 3 in. centres (Fig. 154), and 
inclined to the extent of 6 in. in 9 ft. 10 in. 
The diameter of the cylinders is 18 in., and the 
stroke of pistons 2 ft. A noticeable detail is the 
manner in which the frames are cut away to form 
a passage for the exhaust steam, as shown by the 
section, Fig. 154. Each exhaust port is divided 
at the middle of its length, part of the steam pass- 
ing round the cylinder, while the rest goes direct to 
the exhaust pipe. The pistons are conical, and of 
cast iron. The valve motion is by the usual Stephen- 
son link gear. The frame is entirely of steel, the 
main frames being 4 ft. 14 in. apart. The total 
wheel base is 21 ft. 3in., while, as we have already 
indicated, the rigid wheel base is only 8 ft. 2 in. 
The wheels are all of steel, instead of wrought iron, 
as in most of the standard engines. The axles are 
wrought iron. 

The total weight of the engine and tender, as we 
have said, is 75 tons in working order, the details 
being given below; while the weight empty is 
56 tons. 

The tender is constructed of steel, the thickness 
of frame-plates being {in. The leading dimensions 
of locomotive and tender are appended : 


Cylinders : 
Diameter 1 ft. 6 in. 
Stroke ... $0 2 ft. 
Length of ports “ 1 fo. 4 in. 
Width of steam ports ... 12 in. 


exhaust ports 


3} ’ 
Centre to centre o cylinders 2 ft. 3 in. 


- nn valve spindles ... 4in. 

Diameter of piston-rods ae 
Valve Motion (Stephenson Link) : 

Lap of valves... os ane iis 

Maximum travel of valves , 

Mean lead aes af 2 in. full 
Throw of Eccentrics : 

Diameter of eccentric sheaves 1 fb. 49 in, 

Length of crosshead ... ie 2 in. 
Wheels (Steel) . 

Bogie, diameter on tread 3 ft. 6 in. 

Driving and trailing ... ae Pom 0: Gre 

Throw of cranks for coupling-rods ... 9 in. 

Diameter of crankpins S ie a 

Length 44 ,, 


Thickness of tyres on tread ... a 
Width ae = =e 58 in. driving ; 
others 53 in. 


Bogie Axles: 
Diameter of wheel seats... or 7 an. 
<> inner journals ... a 
me at centre ... 54 yy 
Driving Aales: 
Diameter of wheel seats ey 82 
Length of wheel seat ... ve se a a 
Diameter of bearings... oS ere Bi ce 


Length ie Se és aa 12 
Diameter at centre ; ‘ee 


Centres of bearings i 
Length of crankpins ... Se in. 
Diameter 9. os eat soe ae 
Trailing Azles: 
Diameter of wheel seats 8} ,, 
Length m ee ss 
Diameter of bearings . Conical, 8} in. 
to 74 in. 
Length ss 74 in. 
Diameter at centre ee 
Centres of bearings 3 ft. 114 in. 


Frames (Steel 14 in. thick) : 
From outside buffer tocentre of bogie 6 ft. 11} in. 
Centre to centre of bogiewheels ... 6,, 6 ,, 
From centre of bogie to centre of 


driving wheel a = ee | Yen 
Centre of driving to centre of trail- 

ing wheel __..... a? a ome ee 
Total wheel base es is eg er 
Distance apart of main frames Seay 

Boiler (Best Yorkshire Iron) : 

Height of centre from rails ... athe (Seema Meee 
Length of barrel ie are” een Os 





Diameter of barrel outside ... 4 ft. 6} in. 
Thickness of plates... oo eas vs in. 
ee smokebox tubeplate ... { a 
Pitch of rivets ... ck se Sas 14 5, 
Diameter of rivets 3, 
Firebox Shell (Best Yorkshire Iron): 
Length outside... oe re 5 ft. 5 in 
Breadth outside at bottom ... me eee ee 
Depth below centre line of boiler at 
front ... nie oe ay .. ft. ldin 
Depth below centre line of boiler at 
, se ae ss as cos: Sas Mente, 
Thickness of plate (crown and sides) § in. id one 
plate. 
Centres of copper stays 4 in 
Diameter ” Se is Re 
Thickness of front and back plates... g,,; 


Inside Firebox (Copper) : 





Length at bottom inside 4 ft. 108 in, 
readth °9 » 68,, 
Thickness of tubeplates § ins 
ss other plates oes 
Tubes (Brass) : 
Number .. = aS i 236 
Length between tubeplates ... 10 ft. 5 in. 
Diameter outside _,, ve = 1? in. 
Thickness a a Nos. 10 and 11 B.W.G. 
Diameter of blast pipe at nozzle 48 in. 
Height of chimney from rails 13 fo. 
Heating Surfaces: 
Tubes... Re ... 1130.41 sq. ft, 
Firebox ... ssa, SOMES 40 
Total . 1235.18 ,, 
Grate area 


ae ee Son, > 
Steam pressure ... = oe ... 1501b. per sq. in. 
Flue area through tubes, disregard- 


ing ferrules si ae .. 417 sq. in. 
Sectional area of chimney at smallest 
part... oe ~ oe a ee 
Ratio of flue area through tubes to 
grate area = ei ae xe 1 to 5.86 
Ratio of sectional area of chimney to 
grate area oe are ue 1 t0 11.4 
Weight of Engine in Working Order : tons cwb. qr. 
On bogie... ae “ea 15 0 0 
Driving wheels ... 14 10 O 
Trailing wheels... 13 16 O 
Total ... 48 6 0O 
Weight of Engine, Empty : 

1 wae is Sai Bt 32 
Driving wheeis ... 13 15 2 
Trailing wheels... 12 17 0 

Total ... 40 0 0 

Tender: 

Wheel (diameter) 
Length ... Ket ae 20 ft. 4 in. 
Width (inside tank) ... (el ee 
Length of tank (inside) 18 fb. 
Capacity... sis ae 2500 gallons 
Coal 6 tons 


The brakes in use are of the Westinghouse type, 
while the locomotive is provided with the fittings 
required in connection with the system of heating 
the carriages by steam, and which we shall describe 
when we illustrate them. It may also be well to 
defer reference to the scheduled time-table arrange- 
ments. 

(Zo be continued.) 








THE BRITISH ASSOCIATION. 
(Continued from page 332.) 
MecHANICAL SCIENCE, SECTION G. 

On the members of Section G reassembling on 
Monday, August 13, five papers were found to be 
on the programme of the day, mostly of an elec- 
trical nature. The first paper taken was by Mr. W. 
H. Preece, and was entitled 


SIGNALLING THROUGH SPACE. 


After referring to the nature of induced electric 
currents, the author went on to say that— 


The object of his inquiry had been to determine the 
best form of primary and secondary circuit, the function 
sang by the earth as a part of the circuit, and the 

istance to which communication is possible with the 
ordinary practical means at our disposal. The author’s 
attention was first directed to the subject in 1884. In 
1886 he brought it before the Association at Birmingham, 
and again at Manchester in 1887. In August, 1893, he 
reviewed, before the Electrical Congress at Chicago, the 
whole of his previous nine years’ work. Much experi- 
mental work had been done during the past twelve 
months. In 1884 electromagnetic disturbances were de- 
tected between telegraph circuits and telephone circuits 
80 ft. apart, the former in the streets underground in Lon- 
don, and the latter on the housetops; but in 1885 these 
effects were perceptible between parallel lines of tolserane 
10} miles apart. The permeability of stone walls and build- 
ings to electric waves was shown by Henry in 1842, when 
the discharges of a Leyden jar in the top floor of his 
house induced sparks in a circuit in the cellar. Sonorous 
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vibrations were reproduced in a telephone circuit in the 
basement of the General Post Office in 1886 by the induc- 
tion of a primary circuit excited by the voice in the upper 
corridor 80 ft. away. Speech was found possible between 
insulated coils of wire a quarter of a mile apart. Tele- 
grams in 1893 were transmitted across a distance of 31 
miles on the Bristol Channel. Regular communication 
was held last winter across Loch Ness, a distance of 
1} miles, and recently at a much fa distance, 
between Arran and Kintyre, across Kilbrannan Sound. 
Across Loch Ness speech was maintained. There is 
every reason to believe that we have detected distinct 
disturbances in our telegraphic circuits due to great 
electrical storms in the sun’s photosphere 92,000,000 miles 


away. 

The fact that these signals across space are effects of 
induction, transmitted through the air or the ether, as 
the dielectric, is, the author said, beyond the region of 
doubt, for they were produced between isolated and in- 
sulated coils, each forming a complete metallic circuit ; 
but the part played by the earth at short distances when 
the earth was used to complete the circuit was not so 
clear. Very exhaustive experiments were made on the 
sands in the Conway — 1893, and again at Frod- 
sham, on the estuary of the Dee, in 1894. At Loch Ness 
two parallel wires on opposite sides of the loch were 
taken. Between Arran and Kintyre two parallel lines on 
opposite sides of the Sound, and four miles apart, were 
taken; and, in addition, two gutta percha wires were 
laid along each coast ata height of 500 ft. above the sea 
level, and five miles apart horizontally. 

The general results, and the conclusions arrived at, 
were briefly summed up by the author as follows : 

The earth acts simply as a.conductor, and, per se, it is 
a very poor conductor, deriving its conducting property 
principally, and often solely, from the moisture it con- 
tains. On the other hand, the resistance of the ‘‘ earth” 
between the two earth plates of a good circuit is prac- 
tically nothing. Hence it follows that the mass of earth 
which forms the return portion of a circuit must be very 
great, for we know by Ohm’s law that the resistance of 
a circuit increases with its specific resistance and 
length, and diminishes with its sectional area. If the 
material forming the ‘‘ earth ” portion of the circuit were, 
like the sea, homogeneous, the current flow between the 
earth plates would follow innumerable but definite stream 
lines, which, if traced and plotted out, would form a 
hemispheroid. With earth plates 1200 yards apart the 
currents have been found on the surface at a distance of 
half-a-mile behind each plate; and, in a line joining the 
two transversely, they are evident at a similar distance at 
right angles to this line. This hemispheroidal mass could 
be replaced electrically by a resultant conductor of a 
definite form and dimensions; and, in considering the 
inductive action between two circuits having earth 
returns, it is necessary to estimate the position of this 
imaginary conductor. This was the object of the experi- 
ments at Frodsham. 

If the material of the earth be variable and dry, the 
hemispheroid must become very much deformed, and the 
section very irregular, the lines of current flow must 
spread out further, but the principle is the same, and 
there must be a resultant return. e general result of 
the experiments at Frodsham indicates that the depth of 
the resultant earth was 300 ft., while those at Conway 
are comparable with a depth of 350 ft. In the case of 
Frodsham the primary coil had a length of 300 ft., while 
at Conway the length was 1320 ft. At Loch Ness and 
between Arran and Kintyre, where the parallel lines 
varied from 2 to 4 miles in a oe the resultant depth 
was found to be about 900 ft. T edepth of this resultant 
must, therefore, increase with the distance separating the 
earth plates, and this renders it possible to communicate 
by induction from parallel wires over much longer dis- 
tances than would otherwise be possible. 

The mechanism of the mode of signalling across space 
is not, the author said, difficult to follow. Its analogue 
is a flash of light seen at a distance, when the energy 
assumes the luminous form, exciting the ether to undulate 
with a frequency of many millions per second, which, 
— upon the retina of the eye, produce the sensation 
called light. The author stated that messages were sent 
across the Bristol Channel between Penarth and Flat 
Holm Island, 3.1 miles away. Speech was maintained in 
the Highlands across Loch Ness, 1} miles broad, and 
telegrams were transmitted from Kintyre to Arran, across 
distances of 4 and 5 miles. 


The discussion on Mr. Preece’s paper was opened 
by a member, who said that England was too small 
a piece of ground to deduce effects from the in- 
fluence of the sun, and it might be that the indica- 
tions noted by Mr. Preece’s observers and attri- 
buted to solar disturbances, were really due to 
local influences. Sun effects, he held, would have 
an influence all over the world, and, therefore, 
should be noticeable in far distant parts of the 
globe. The Post Office had an organisation which 
would enable observations to be made in places far 
distant, and it was to be hoped the opportunity 
would be taken of further investigating the subject 
on a wider basis. 

Mr. T. Parker referred to the possible influence 
of strong currents due to the working of electrical 
railways. 

General Webber spoke of the large amount of 
wrk undertaken by Mr. Preece, one of the busiest 
men in the country, and he suggested that a com- 
mittee should be formed in order to prosecute 
further investigations in this field of inquiry. 








Mr. Deacon, Colonel Cunningham, and Mr. H. 
Davey also took part in the discussion. 

In reply to the discussion, Mr. Preece said that 
Mr. Parker had raised a very pertinent question, 
prompted, doubtless, by the working of the over- 
head railway in Liverpool. He would state that 
both in Liverpool and London electrical railways 
were causing immense trouble in every electrical 
circuit. The horse-power used in working these lines 
was very great compared to that employed for send- 
ing messages. When the railway formed part of 
the circuit, there must be these disturbing currents. 
In England there was a maternal Government which 
took these matters under its care, unlike America, 
where there was no Government control, and every 
one did as seemed best to himself. With regard to 
what had been said about extending the field of 
observation, he was doing his best to carry out that 
principle, and they hoped to have an extended net- 
work of observers all over the world. One gentle- 
man was already at work in America, and next year 
he hoped to get results from Africa, the colonies, 
and other parts of the globe. For telephone pur- 
poses metallic returns were necessary for satisfac- 
tory working. In the United States, where the 
condition of things existed to which he had made 
reference, they had found out metallic circuits were 
absolutely necessary, and were putting them in as 
fast as possible. In England we were slower to 
move, at least commercial companies were slower 
to move than a Government department, but he 
might say that those telephones which were under 
the control of the Post Office were having metallic 
circuits put in in al] places, excepting, perhaps, in 
certain mountainous districts and primitive parts 
where they were not so neceseary. 


ADVANTAGES OF ALTERNATE CURRENTS. 


Professor S. P. Thompson next read a paper 
entitled, ‘‘Some Advantages of Alternate Cur- 
rents.” In this paper the author strongly advocated 
the use of alternate currents, his opinion being 
that in the future all stations, except, perhaps, that 
at Oxford, would use the alternating current. He 
stated that the commutator was the most difficult 
part of the machinery, but that alternating currents 
required no commutator. Alternating currents also 
gave greater safety, and if there was a damp place 
the continuous current would be sure to find it 
out. The corrosion of gas or water pipes was 
greater with continuous than with alternating cur- 
rent. With the latter, however, there were two 
modes of regulating the supply, either by using a 
resistance or choking back the current ; whilst with 
continuous current the resistance only could be 
used. With a two or three phase system things 
could be accomplished which with the simple 
system would be impossible, by means of an alter- 
nation. The author explained a method of chang- 
ing the phase of current by means of a ring trans- 
former. There were advantages of alternate current 
magnets over electro-magnets, the pull on the arma- 
ture with them could be kept fairly constant ; main- 
taining the voltage constant with alternate current 
was a difficulty. In continuous currents there was 
a drop in the feeders between the generating station 
and the distributing centre, but this could be 
compensated for. In the phase currents the 
drop was due to resistance, but in alternating cur- 
rents there was self-induction which would also 
give an extra drop, and this would occur when 
motors as well as lamps were in circuit. There 
were, however, two remedies. The condenser was, 
perhaps, too heroic a remedy, but two alternating- 
current machines over-excited could be run _to- 
gether synchronously as motor and generator for 
both drops in voltage. This plan has been followed 
in the United States, an example of which the 
author gave. Therefore electrical supply was not 
more difficult, but more easy, when motors were 
used, provided they synchronised and were over- 
excited. 

Professor Kennedy said that every one was 
pleased to listen to Professor Thompson, even if 
they thought he was wrong, as the speaker had no 
doubt he was in the statement made as to alternate 
currents being introduced so widely as he (the 
author) anticipated. 


Exrectric Licut at OxForD. 

A paper on ‘‘ Continuous Current Distribution of 
Electricity at High Voltage at Oxford,’’ was next 
read by Mr. Thomas Parker. The author said the 
central station at Oxford had high-tension con- 
tinuous-current dynamos driven by belts from 


triple-expansion vertical engines. The current is 

distributed by means of a network, which is fed by 

motor generators which transform from 1000 to 

105 volts. These motor generators are started, 

stopped, and regulated from a central switch 

station placed inthe area. The main feature of the 
system is the complete control of the motor gene- 
rators from the switch station ; and the number 
connected on to the network being varied to suit 
the load, it is possible to always work the trans- 
formers at a high efficiency. A small battery 
situated at the switch station is used to supply the 
small day and night loads, thus enabling the central 
station to be entirely shut down for a great portion 
of the 24 hours. Figures quoted by the author for 
1893 showed that the total efficiency of the system 
was 61.62 per cent., and the efficiency of the motor 
generators was 74.44 per cent., including losses in 
mains and resistances. This, the author said, was 
not so high as it would be in the future, when the 
lamps were more evenly distributed over the area. 
The battery efficiency was 50.64 per cent. The 
actual coal used throughout the year worked out to 
6.83 lb. or .718d. per unit sold, which ~-« a very 
good result, as only slightly over 100,0LU Board of 
Trade units were metered. The oil, waste, water, 
and general engine-room stores worked out to 
.0657d. per unit metered. The total number of 
lamps installed at the beginning of the year was 
4041, which increased to 7012 by the end of the 
year. As the great proportion of supply is taken 
up by colleges, the term time is the only part of 
the year when anything like a load can be obtained, 
and the load factor is only 6.31 per cent. The 
revenue during the year under notice was 10s. 11d. 
per 35-watt lamp installed. 

The two latter papers were discussed together. 
General Webber was the first speaker. He referred 
to an instance of inductive drop which had hap- 
pened at Messrs. Mappin and Webb’s installation, 
and he asked Professor Thompson whether if there 
had been synchronous machines running together 
as motor and generator, the difficulty would have 
been overcome. He stated, in regard to Mr. 
Parker’s paper, that Oxford was not the first place 
where transformer motors had been used, as he 
had put them in at the Chelsea station ; an efficiency 
of 92 per cent. had been reached in that case, and 
the motors were running now. The reason why 
motor stations were not more used in London was 
that rent of premises was higher there than in other 
towns. Although the transformer motors were 
always running in Oxford, it was not always the 
game motor, and therefore there was an oppor- 
tunity of oiling and cleaning them. He thought 
Mr. Parker was rash in challenging Professor 
Sylvanus Thompson in the manner he had, As an 
admirer of both systems, he would be sorry to see 
Mr. Parker tumbled over in the argument. 

Mr. Preece said that had Professor Thompson 
asked him to sign the paper he had read as his 
own, he would have complied with the request, as 
he was quite at one with the author. He drew 
attention to the progress made in electrical engi- 
neering in the United States, where, he eaid, the 
young engineers were quick to solve practical and 
physical problems in a ready manner, and the 
rapidity with which they acquired new ideas was 
really remarkable. We in this country had held 
our own for a long time, but the Americans had 
gone ahead now. Mr. Preece thought that the 
differences that had arisen between physicists and 
engineers accounted for this fact, and would do 
much to check progress. With regard to the re- 
spective merits of alternate and continuous cur- 
rents, the speaker said each had its proper place, 
and he thought that the objections to the alternate- 
current system would be overcome by experience, 
It had been said that it would be impossible to use 
motors or charge accumulators with alternate cur- 
rent, but that had been done. It was found that 
the continuous current in Oxford cost 5}d., as 
against 2.63d. for the alternate current at New- 
castle. He did not give these figures as showing 
one was more advantageous than the other. It 
would be possible to work at 3d. per unit if the 
demand could be kept constant, and the reason of 
the higher figures quoted was because the demand 
on the line fluctuated. In Oxford the price charged 
was 8d. per unit; in Bristol, 6d. ; Worcester, 5d. ; 
and Newcastle, 44d. But, he said, the price will 
be reduced with the increase of output. The cost 
of electric lighting now compared favourably with 
gas, and in the Post Office the electric light was 





being intreduced in all the chief offices, In 
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Norwich tests were made at the post-cftice in 1893 
comparing the cost of electric light with gas, and 
the difference was found to be only 5.7 per cent. in 
favour of gas when the bill had to be paid. As a 
general rule, it might be said that electricity at 6d. 
equalled in price gas at 3s. 

Mr. Swinburne protested strongly against com- 
parisons being made as to the value of alternate 
and continuous current systems, Stations differed 
more, he said, in almost every other respect than 
in the fact that they used one or other system of 
supply. The evil effect of these comparisons was 
more apparent from the fact that they made people 
pin their faith either to one or the other, so that 
they would not use both together. It might be 
desirable, in some cases, to use a combination of 
the two systems, although there were positions in 
which either the alternate or the continuous current 
would be distinctly preferable. 

Another speaker asked if Mr. Preece’s figures as 
to the Newcastle installation included the expenses 
of management. 

Sir Frederick Bramwell referred to the uncertain 
element introduced into the comparison between 
gas and electricity asa method of illumination, from 
the uncertain nature of the lighting power of gas. 

In replying to this remark, Mr. Parker stated 
that Mr. Vernon Harcourt and he had made teste, 
and concluded that a 5-ft. burner in practice gave 
10 candle-power, and not 16 candle-power as it 
was reputed to do. This was with an ordinary 
bat’s-wing burner ; no doubt that with an Argand 
burner 16 candle-power was obtained in the labora- 


tory, but 10 candle-power was what the consumer 
got, and he thought the consumer’s and payer’s 
point of view was the proper one to consider. 

_ General Webber supported the view that the 
light was not given by gas burners which they were 
reputed to supply. An element of economy in the 
electric light was the ease with which it was turned 
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on and off—a fact to which Sir Frederick Bram- 
well also referred. General Webber found that the 
electric light was not more than 5 per cent. in cost 
over the gas bill. 

Mr. A. P. Head said that the fish-tail burner 
was one of the worst forms, the Argand was much 
better, but the Welsbach method of illumination 
was far more eflicient. With this system the cost 
was about one-seventh of electricity with equal 
illuminating power, or with gas at 2s. 6d. per thou- 
sand, one-eighth the cost. 

Professer Kennedy, in summing up the discus- 
sion, said he had intended to say more than he 
would on the subject, especially after Mr. Preece’s 
unequivocal statement in support of Professor 
Thompson’s paper. But Mr. Preece had imme- 
diately proceeded to throw Professor Thompson 
overboard, and it was not so necessary for him, 
therefore, to combat his views. He thought Pro- 
fessor Thompson had not been judicious in making 
such sweeping assertions, and he was sorry the 
Professor had brought forward his views in so dog- 
matic a manner. His own opinion was that there 
were places for both systems of supplying current. 
With regard to the effect of using motors in circuit, 
he doubted whether they would have any regulating 
influence on anything but the irregularities they 
themselves caused. 

Professor Thompson, in replying to the discus- 
sion, said he held no brief for alternating currents, 
but he had deliberately set forth one side of the 
question. He had not detailed the advantages of 
the other side, as that was not part of his plan. 
The conclusion driven on him, however, was that 
alternating currents would be used in all cases 
except for electrolytic purposes. Mr. Parker 
appeared to think that alternating currents could 
not be used on account of the number of trans- 
formers, as if there would be one required in every 
house, but this was not necessarily so, as it would 


be sufficient to place them in sub-stations. To 
sum up, it was possible to do anything with alter- 
nating currents that could be done with continuous 
currents, except electrolytic work, and accumu- 
lators could be charged by them with the aid of 


| revolving transformers, exactly as Mr. Parker used 
them. 


Mr. Parker, in briefly replying to the discussion, 


|said it was not fair to take the Oxford station asa 





standard of cost for electric work, as not sufficient 
stress was laid on the smallness of the station. 
A Specra, CHRONOGRAPH. 


A paper by Messrs. Henry Lea and Robert 
Bragge, describing a special chronograph for elec- 


| trical purposes, was next read. This instrument 


was made to the specification of one of the authors 
by the English Watch Company. It is purely and 
simply a micrometer applied to time, and therefore 
it has only two pointers—one from the centre, 
giving seconds and their fractions, the other placed 
halfway between the centre and circumference, 
showing minutes up to 60. The dial is mechanic- 
ally perfect, and being 2} in. in diameter, the divi- 
sions of 10 to the second are clearly defined. The 
prompt, absolute start is obtained by dispensing 
with all intermediate gearing, and relying on the 
main train of wheels impelled by the ordinary main- 
spring. The starting lever not only releases the 
balance-wheel, but at the same time, by the 
momentary contact of a light spring blade, impels 
the wheel in the required direction. The absolute 
stop at the end of an observation is obtained by 
the frictional contact of the aforesaid spring blade 
with the edge of the balance-wheel. The absolute 
stop at zero is obtained by fixing upon the axis of 
the seconds wheel, a collet carrying a blade. Upon 
the top of the movement there is a lever, which, 
during the period of an observation, is held back ; 
but when the observation is concluded it is set free 
by a push of the button, and falls to a point where 
it crosses the path of the blade already referred to, 
and stopping the wheels, brings about the absolute 
stop required. The last thing requisite is for the 
seconds hand to have acontinuousrun. Everything 
tried up to the present has had a tendency to 
accelerate its rate, and is therefore inadmissible. 
The lever escapement has been adhered to, and by 
using hard stone jewellings, and by observing great 
accuracy in the angles of the pallets, the makers are 
enabled to double the ordinary number of beats— 
—36,000 instead of 18,000—and although in every 
beat there are three processes, the whole follow eo 
smoothly that the progression of the hand is prac- 
tically continuous. 
A Drrect-ReapInc PyRroMeTeR. 

The concluding paper read on this day was a 
contribution by Mr. G. M. Clark, in which he de- 
scribed a direct-reading pyrometer. The instru- 
ment referred to is likely to prove of considerable 
value, and as we have already printed the paper 
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in full, we need not deal with the subject further 
here.* 

Tuesday, August 14, was the last day of meeting 
of Section G. There was a very full programme, 
consisting of six items. 


MetuHops oF DETERMINING THE DRYNESS 
or STEAM. 

The first business was the reading of Professor 
Unwin’s report, as secretary of the committee ap- 
pointed by the Association to investigate the ques- 
tion of the dryness of steam. 

The committee consisted of Sir F. J. Bramwell, 
Bart., Professor T. H. Beare, Mr. Jeremiah Head, 
Professor A. B. Kennedy, Professor Osborne Rey- 
nolds, Mr. Mair Rumley, Mr. C.J. Wilson, and 
Professor W. C. Unwin (secretary). It was stated 
that Hirn was the first to appreciate the effects of 
the use of moist steam in engine and boiler 
trials, and pointed out that this moisture might arise 
from initial wetness, from condensation due to 
adiabatic expansion of the steam, or from the action 
of the cylinder walls. The initial wetness of the 
steam might arise from priming, and, as shown by 
Mr. Thornycroft, with certain waters, the whole 
steam space may be filled with bubbles, in which 
case very large quantities of water are entrained in 
the steam. With pure water this foaming does not 
occur. Variations of pressure may also cause prim- 
ing, though probably not in any large quantities. 
Several methods have been proposed to deter- 
mine the percentage of moisture present in steam. 
Messrs. Guzzi and Knight proposed to do this by 
weighing a definite quantity of the moist steam. A 
comparison of the weight thus found with the known 


- density of dry steam, will permit the amount of 


water present in the sample to be determined. The 
method would be extremely difficult to use. Cer- 
tain forms of separator collect the moisture in steam 
very thoroughly, a type designed by Professor 
Carpenter being particularly trustworthy, and is 
very simple in use, requiring no pressure gauges or 
thermometers. A sample of the steam to be tested 
is passed through the separator and thence to a 
condenser. Then, if W is the weight of water col- 
lected in the condenser, and w the weight of that 
collected in the separator, the dryness fraction is 
WwW 
ee Wt we 

Hirn employed a condensing method in which 
samples of the steam to be tested were condensed, 
and the latent heat determined. A comparison of 
this with the heat due from an equal amount of 
dry steam according to Regnault’s experiments, 
allows the dryness fraction to be determined. This 
method has also been adopted by Mr. Willans, 
but gives somewhat discrepant results. Messrs. 
Barrus, Hoadley, and others have used a con- 
tinuous condensing method, in which steam drawn 
in aconstant stream from the main steam pipe is 
condensed either in a jet or surface condenser. 
The theory is the same as in the last case, but the 
arrangements are more complicated. Mr. Barrus 
has also devised an apparatus in which a 
sample of the steam to be tested is super- 
heated by being passed through a chamber sur- 
rounded by a jacket of superheated steam, but the 
device is only suitable for very dry steam. In an- 
other piece of apparatus Mr. Barrus effects the 
superheating by means of throttling the steam. 
The steam is led from a chamber A to a chamber B 
through an aperture ,\; in. in diameter. The full 
steam pressure is maintained in A, whilst that in B 
is nearly atmospheric. A couple of thermometers 
give the temperature of the two chambers. Then 
if t,, ty be the temperatures of the steam before and 
after wire-drawing, and ¢, the temperature of 
saturated steam at the pressure corresponding to 
B, t, — t; is the amount of superheating. If h, L, be 
the liquid and latent heat of steam at t,, andh, L, 
corresponding quantities for steam at ¢,, the 
dryness fraction will be 
hg — hy + Ly + .48 (to — ts) 

I). 

The apparatus is very accurate when the moisture 
is not too great, and as the only quantities to be 
observed are the thermometer readings, it is very 
simple to use. By the addition of a separator 
it can be used for steam containing very high per- 
centages of moisture, but the quantity of steam 
passing through the instrument must then be 
weighed, It has frequently been proposed to de- 
termine the moisture of steam by measuring either 
the amount of salt found in the condensed steam, or 


* See ENGINEERING, page 336 ante. _ 
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the increase of saltness in a boiler at the end of a 
trial. Repeated experiments have, however, shown 
this method to be totally unreliable. 

The next business was a paper by Mr. H. F. 
Burstall on 


Tue TEMPERATURE-ENTROPY DIAGRAMS. 


This paper we shall publish in full at a future 
date. The author had prepared a model illustra- 
ting the subject, which was exhibited at the meet- 
ing. Diagrams were also hung upon the walls. 

The treatment adopted by the author in his 
paper was to consider the temperature-entropy 
diagrams from the engineer’s point of view, and 
as far as possible graphical methods were alone em- 
ployed by him. The reason, he said, of the great 
value of the diagrams was that an area represents 
the heat required to effect the change denoted by 
the contour of the area; and when the actual ex- 
pansion of the steam is plotted on the heat diagram, 
it is easy to see by inspection where the losses of 
heat have occurred. The ordinates of the curves 
shown gave the absolute temperature and the 
entropy or heat weight. The curves denoting the 
heat required to form a given mixture of steam and 
water can be drawn once for all ; after that very 
simple arithmetic is all that is required to trace 
the expansion curve for any engine on the heat 
diagram. 

The changes in the pressure and dryness of steam 
confined in a constant volume were shown by 
means of a model, in which the vertical distances 
represent the volume of steam, and the horizontal 
plane a temperature-entropy diagram. On cutting 
the surface formed by a plane parallel to the hori- 
zontal plane a curve was obtained which gave the 
constant volume curves, and the construction 
follows at once from the model. 

The discussion which followed the reading of this 
paper was, as might be expected, of a somewhat 
fragmentary nature. 

Professor Kennedy said he preferred the term 
‘‘heat-weight” to entropy, but the latter had found 
its way into general use, and must, therefore, be 
accepted ; at any rate it was a better term than 
thermo-dynamic function. 

Mr. Swinburne agreed with the author as to the 
difficulty engineers had experienced in understand- 
ing the term ‘‘ entropy.” Some years ago he, 
wishing to obtain information on the subject, 
thought he would go to the very highest authority, 
and he therefore asked Sir William Thomson, now 
Lord Kelvin, what entropy was. The answer he re- 
ceived was, ‘‘‘ Entropy’ is a very bad name for it.”’ 

Mr. Henry Davey preferred ordinary methods 
of analysing indicator diagrams for purposes of 
practical utility, though the method described by 
the author might be of great value from an educa- 
tional point of view. 

Professor Boulvin, of Ghent, said that a paper 
read before the Académie des Sciences, in Belgium, 
by Belpaire, in 1872, gave the first idea of thermo- 
dynamical change by entropy and temperature. 
He agreed with Mr. Davey that this system did 
not give more information than the ordinary pres- 
sure volume diagram, but temperature was 80 
closely associated with the question of internal 
work, and, therefore, this demonstration was ex- 
ceedingly useful. 

Professor Unwin pointed out that certain ques- 
tions were more easily solved by such methods as 
those employed by the author, and temperature- 
entropy diagrams are very useful in many cases. 

Professor Ewing said it was an error to suppose 
that the temperature-entropy diagram compared 
with the indicator diagram. The former was the 
result of knowledge of which the indicator diagram 
furnished a part, and its great merit was that it 
showed not only what work might be done by a 
given engine, but also the heat required to do the 
work. In fact, it showed the heat used and the 
heat rejected. To take a case, it had been sup- 


posed by some persons that superheating steam. 


gave greater theoretical possibilities to the engine. 
The temperature-entropy diagram at once revealed 
that this was not the case, and he thought the 
author should be thanked for putting the diagram 
forward in the manner he had done. 

A vote of thanks having been proposed by the 
President and briefly responded to by the author, 
the next paper was taken. 


THe Huntine or GovERNED ENGINES. 


_A paper by Mr. J. Swinburne, with the above 
title, was next read. This paper we have printed in 





full (see page 247 ante), and as the discussion was of 
a brief nature, in which no very material facts arose, 
we may pass at once to the next one. This was an 
extremely interesting contribution by Professor 
D. 8S. Capper, and was on 


THE CALIBRATION OF ENGINEERING LABORATORY 
INSTRUMENTS. 


Mr. Capper is Professor of Mechanical Engineer- 
ing at King’s College, London, and has paid con- 
siderable attention to the subject of his paper, 
which we shall publish in extenso ; meantime a short 
summary may be given. The author stated that the 
reliance to be placed upon observations made with 
measuring instruments evidently depends primarily 
upon the accuracy with which those instruments 
record. Neglect of this fundamental truth often 
leads to inaccurate and erroneous deductions from 
experiments which are themselves of the highest 
scientific value ; not infrequently the whole value 
of observations may be destroyed by insufficient 
care in the calibration of the instruments used. 
The subject is therefore one of some importance. 
The author described the chief sources of error in 
some of the most common engineering investi- 
gations, and their probable value, and pointed out 
some of the possible methods of correction where 
such exist. For example, in engine trials there 
are many possible sources of error. Most of these 
may be reduced in percentage value by continuing 
the trial for a sufficient period. But this is not the 
case with errors which may occur in the indicators, 
gauges, or spring balances used in the determina- 
tion of power. In these, unless properly calibrated 
before trial, very serious errors may be introduced, 
amounting in some cases to 5 and 6 per cent. of 
the total power indicated. It is, therefore, the 
author said, absurd, even if proper precau- 
tions have been taken, to rely upon horse-power 
measurements to two places of decimals. With 
regard to tension and compression experiments 
with standard 10-in. bars, calibration of the 
testing machine is extremely difficult, and can 
in general only be carried out over a small por- 
tion of the range of the experiments. Deduc- 
tions have, therefore, to be made from the less to 
the greater, with the result that small errors in the 
calibration will tend to be magnified. Vertical 
testing machines have fewer sources of error, and 
can be calibrated with more certainty, than hori- 
zontal machines. Extensometers are, however, 
much more easily applied to a horizontal bar than 
a vertical, and variable jockey weights, which are 
requisite if the same accuracy is to be maintained 
at low loads as at high, are also more readily 
adapted to horizontal machines. Extensometers 
can be made and calibrated well up to the accuracy 
of the testing machine. With standard bars and a 
measuring instrument true to the ten-thousandth 
of an inch, the modulus can be relied upon to the 
second significant figure. It is doubtful if more 
can be obtained without very special construction 
and calibration of the testing machine. The diffi- 
culty in bending experiments lies in the accurate 
application of load. Unless the beams are very 
can or of unmanageable cross-sections, the load 
measurement must be very delicate if readings 
approaching the accuracy of those in tension are to 
be obtained. It is possible that some of the dis- 
crepancies in published beam experiments may be 
due to this cause. The paper dealt shortly with 
other cases where calibration is specially needed. 

The discussion on this paper was opened by Pro- 
fessor Kennedy, who said the determination of 
error in indicators was most difficult, and it was 
also extremely difficult to know how to supply 
corrections. Professors Ewing and Unwin also 
spoke. 

LicHTHOUSE ADMINISTRATION. 

The next paper read on this day, Tuesday, was a 
contribution by Mr. J. Kenward entitled, ‘‘ Light- 
house Apparatus and Lighthouse Administration in 
1894.” 

The writer referred to the principles that govern 
the establishment of modern lights, and described 
the chief forms of apparatus now best available for 
the optical engineer. He referred to the single 
flashing or the group-flashing holophotal revolving ; 
the fixed and occulting ; the lenticular revolving, 
having refracting centres alone, extended to high 
vertical angles; and the quick-flashing lights of 
recent French types called feux-éclairs. He com- 

the dimensions or ‘‘ orders ” of various appa- 
ratus, and the radiants of gas, oil, and electricity, 
and discussed the question of fog in relation to 
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these, and called attention to the need of good ship 
lights on the dioptric system, having equality of 
power in the beam. Certain reforms in lighthouse 
administration and in lighthouse statistics were also 
referred to. The paper was illustrated by drawings, 
photographs, and Tables. A 

A very brief discussion followed the reading of 
Mr. Kenward’s paper. 

The last paper read at the meeting was a contri- 
bution by Professor J. D. Everett, on 


Spring Spokes ror BIcyc es. 

A machine fitted with these spokes was shown in 
the hall ; each spoke consisted of a small coil spring 
attached to the spoke wire. The author differs from 
the generally accepted theory that lateral and rota- 
tional yielding are evils to be avoided, holding that 
when kept within proper limits of magnitude, bene- 
ficial results are obtained as regards comfort and 
speed, both by up-and-down elasticity and lateral 
and rotational yielding. He gave his views for this 
theory at some length. He also held that lateral 
yielding diminished side slip — certainly a most 
important claim. 

This ended the last sitting of Section G at the 
Oxford meeting. Professor Kennedy proposed the 
usual votes of thanks, after which the members 
dispersed. 

(To be continued.) 





THE NEW UNITED STATES INFANTRY 
MAGAZINE RIFLE. 

Tue magazine rifle recently adopted by the United 
States for its infantry is similar in many respects to 
the Krag-Jérgensen gun, with which the Danish troops 
are armed, but much improved and modified, and of 
the new pattern we give illustrations on page 348. 
For the sake of comparison the old pattern is represented 
by Fig. 1, while Fig. 2 shows the new rifle on the 
same scale. Fig. 3 is a large perspective view of the 
mechanism in open position. The other illustrations 
show the details. Fig. 4 is a section of the mechanism 
with the bolt open, and Fig. 5 a section of the same 
with the bolt closed. Fig. 6 is a plan of the receiver 
with the bolt removed, and of the magazine with the 
gate open; while Figs. 7, 8, and 9 are sections on AA 
of Fig. 6, showing respectively the gate open, the gate 
prt and the cartridges in the magazine. Fig. 10 is 
a side view of the bolt, which, again, is shown in per- 
spective on Fig. 14, on page 349, while a top view of 
the bolt body is given on Fig. 15. Figs. 11 and 12 are 
cross-sections of the assembled bolt. Fig. 13 shows the 
top and side view and a section of the striker. Fig. 
16, on page 349, is an interior view of the gate of the 
magazine, while the left-hand part of Fig. 17 shows 
the rear, side, and top view of the sleeve, and the 
right-hand part the top and left-hand views of the ex- 
tractor. 

The receiver is bored to receive the bolt. Its bottom 
is smooth, facilitating its use as a single loader. The 
opening to the magazine is on the left side; the front 
of it being a ramp to direct the end of the cartridge 
into the chamber, At the forward end of the receiver 
is a recess & (Figs. 4, 5, and 6) to receive the locking 
lug. The rib a (Fig. 9), the ledge b (Fig. 9), and the 
left wall of the receiver dh (Fig. 4), and d (Fig. 9), 
guide the bolt longitudinally. The tang of the receiver 
has a groove / (Fig. 6) in which the nose x (Fig. 4) of 
the cocking-piece moves, and by which it is prevented 
from turning with the bolt. At the bottom of the re- 
ceiver is a mortise e f (Fig. 6) for the ejector. The 
bolt is a cylinder of steel bored out to receive the 
firing-pin and mainspring v and ¢ (Fig. 5). On its ex- 
terior it has three projections, the locking lug k, the 
guide rib 7, and the handle h. On its underside is a 
groove, in which travels the rear end of the ejector. 
A triangular slot is cut in the rear end of the bolt 
under the handle; one of the sides of this triangle f 
(Figs. 10 and 15) giving a warped or camming surface 
along which the nose m (Fig. 10) moves when the 
handle is revolved, thereby cocking the hammer, and 
into which notch the nose falls when the trigger is 
pulled. A collar partly encircles the end of the bolt, 
and in it is the notch into which the spindle of the 
safety lock enters, when the bolt is locked. 

The firing-pin is composed of two parts, a striker 
(Fig. 13) and a body, connected by a ball-and-socket 
joint. On to the body screws the cocking piece, on 
whose lower side is a cocking cam, and on whose 
upper side is a notch, into which the body of the 
safety lock can be turned down to lock the gun. The 
firing-pin and bolt are connected by means of a sleeve 
(Fig. 17). This sleeve, though a single piece, may be 
considered as composed of two parts. The upper part 
projects over the top of the rear of the bolt, and 
attached to it in the notch is the extractor. The 
lower part is a hollow cylinder which enters the rear 
of the bolt, and through which enters the firing-pin. 
In the recess w works the collar (Fig. 15) on the bolt, 
connecting the sleeve and bolt, and permitting the 








rotation of the latter without that of the former. 
When the bolt is removed from the receiver it may 
be rotated far enough to allow it to be removed from 
the sleeve. The sleeve cannot be removed from the 
bolt while in the receiver on account of the stud c on 
the shank of the sleeve which moves in a groove ¢ 
(Figs. 4 and 11) in the bolt. 

The safety lock consists of a thumb-piece and a 
spindle, which passes in the sleeve and projects into 
the cavity. Half of the spindle is cut away. When 
the bolt is closed and cocked, the thumb-piece of the 
spindle can be turned to the right, thereby engaging 
the part of the spindle not cut away in the notch in 
the bolt, locking the bolt, and preventing the firing-pin 
from having any forward motion. It also prevents all 
motion of the bolt and handle. The mainspring is a 
spiral one, and, when assembled, encircles the body of 
the firing-pin, bearing at one end against the sleeve, 
and at the other against the striker at v (Fig. 4). 

The extractor is a long steel spring attached by a 
screw o (Fig. 4) to the sleeve. On the underside of 
the extractor is a projection which, bearing against 
the guide rib » (Fig. 10), prevents the rotation of the 
bolt when it is withdrawn. The front end of the ex- 
tractor can, however, be lifted, and then the bolt can 
be revolved and withdrawn from the receiver. The 
extractor spring assists the extractor in retaining its 
hold on the cartridge. 

The ejector (vq, Fig. 4, and ef, Fig. 5) lies in a 
mortise in the bottom of the receiver, and being 
pivoted at v in rear of its centre, it usually assumes 
the position shown in Fig. 5. The heel of the ejector, 
in this position, enters the groove in the bottom of the 
bolt. 
over the heel of the bolt, and the front end of the bolt 
strikes the heel, throwing up the toe, which hits and 
ejects the cartridge. 

The magazine is a horizontal one, formed in one 
piece with the receiver and lying under it, merging 
into a detachable side piece e (Figs. 7 and 8), which 
forms its curved side on the left. The opening to the 
magazine is on the right side, and is closed by a gate 
(Fig. 16), operated by a thumb-piece. The gate revolves 
on a horizontal hinge, opening downwards. On the 
gate is a lug which, when the gate is opened, comes 
in contact with the surface on the follower and 
retracts it from the position shown in broken 
lines to that shown in full lines (Fig. 6). This is 
necessary to allow the cartridges to be inserted 
in front of it. The follower is pivoted, and when the 
gate is closed, the spring, lying in a cut below the 
magazine, bears on the heel of the follower, thus tend- 
ing to advance the cartridges to the position shown in 
Fig. 9. The magazine may be held in reserve by 
means of acut-off. This consists of a thumb-piece and 
a shaft partly cut away. The portion of the shaft 
lies in the top of the magazine and parallel to its axis, 
When the magazine is in use, the plane surface of the 
portion lying in the top of the magazine coincides with 
the sides of the magazine. By turning the thumb- 
piece 90 deg., the curved portion of a projects into the 
magazine, bearing down the top cartridge far enough 
to allow the bolt to pass forward without touching it. 
A spring retains the cut-off in whichever position it 
may be turned. 

The operation is described as follows: Supposing 
the piece to have been fired, turn the handle to the 
left, thereby disengaging the locking mass / from its seat 
in the receiver ; at the same time an inclined surface 
at the rear of the receiver bearing against the handle 
forces the bolt slightly to the rear, unseating the cart- 
ridge case. During the rotation the cocking piece is 
forced to the rear by the-inclined surface / (Fig. 10) 
on the bolt bearing on the surface on the front of the 
cocking piece, thereby withdrawing the firing-pin and 
cocking the piece. The bolt can now be withdrawn 
until r A ejector strikes the empty cartridge, throwing 
it out. A cartridge is now placed in the receiver by 
hand, or, if the magazine is being used, merely pushin 
the bolt forward, one is fed in from the magazine, an 
the final rotation of the bolt seats the cartridge and 
locks the piece for firing. In case of misfire the piece 
can be cocked by withdrawing the cocking piece or by 
rotating the bolt up and back again. If the trigger 
should be pulled before the bolt is entirely closed, the 
nose of the cocking piece striking the cam / c (Fig. 10) 
will force the bolt to complete its rotation and locking 
before the firing-pin can touch the primer. The 
magazine can be loaded with single cartridges or by 
means of a quick loader. The cut-off can be operated 
with the magazine full or empty, with the bolt closed 
or open. The whole mechanism can easily be entirely 
dismounted in a minute’s time without the aid of any 
tools. In conclusion, it may be said that this piece 
seems to possess all the requisites now universally ad- 
mitted to be necessary to a perfect magazine gun. 





BRINE-COOLING PLANT. 

WE illustrate on page 350 the combined engine and 
ammonia compressor forming part of a brine-coolin 
age recently designed, manufactured, and erec 

y the Pulsometer Engineering Company, of 63, 


When the bolt is withdrawn the groove runs} U 


Queen Victoria-street, London, E.C., for the Dublin 
Ice Company. This combined engine and compressor, 
the arrangement of which has recently been patented 
by the makers, possesses distinct features of its own. 
It will be noticed that the compressor, high and low 
pressure cylinders, feed and circulating pumps, are all 
complete on one very stiff bedplate. The high and low 
pressure cylinders are secured to one crosshead, which 
is well guided, and there is one connecting-rod only for 
the two cylinders. The piston-rod of the compressor 
passes up between the cylinders and connects with the 
crosshead ; the feed and circulating pumps are also 
connected with same. The work in the cylinders is 
equally proportioned, and the smoothness of the work- 
ing of the plant leaves nothing to be desired. The 
makers claim for this arrangement that the work of 
compression is direct on the steam pistons, and the 
crankshaft has, therefore, but little to do; further, that 
the usual multiplicity of parts is entirely avoided, that 
the friction is lessened, and wear and tear reduced. 
There is also the great advantage that the machine is 
entirely self-contained, and requires but little fixing, 
and cannot get out of line. The valve chests are 
placed at the sides, and all the pistons and rods are 
very easily get-at-able. The engine is fitted with auto- 
matic expansion, and the cylinders are jacketed and 
neatly lagged with cast-iron lagging. There is a sur- 
face condenser and air pump, this, together with the 
two brine pumps, being driven from a line shaft 
having an auxiliary engine of its own in case the main 
engine is not running. The ammonia gas condenser 
is placed in a wrought-iron tank above the engine, and 
consists of the firm’s well-known patented type in which 
-tubes are used, these tubes being connected with 
forged steel T’s or junction pieces, and so arranged 
that any tube can be replaced. The refrigerator, 
which is placed in the cold store, is fitted with a 
series of pipes connected with steel T’s, each series 
being fitted with valves in case it is required to re- 

lace a series. On the outlet from the refrigerator is 

tted a large wrought-steel receiver (cast iron being 
considered dangerous), which acts as a trap for any 
ammonia which may prime over. The boiler for driv- 
ing the plant is of the multitubular type, set in brick- 
work, and works at a pressure of 120 1b. per square inch. 
There is also fitted between the boiler and the hotwell 
a large filter and subsider for taking the grease out of 
the water. The whole of the connecting pipes and 
valves in connection with the ammonia part of the 
machine are of wrought iron and forged steel, no cast- 
iron pipes, valves, or receivers being used. 

The cold stores have also been fitted up with the 
contractors’ usual system of galvanised iron cooling 
pipes. The machine, though simply a brine-cooling 
machine, will be used for store cooling and ice-making. 
The simplicity and fewness of parts are noticeable, 
but we understand that nothing has been sacrificed of 
economy or efficiency, and that the guaranteed elimina- 
tion of the specified number of thermal units was 
easily exceeded at 80 per cent. of the proper speed. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 6, 1894. 

THERE is no decided expansion in the iron trade as 
yet, although an improvement is generally anticipated. 
Pig iron production is increasing, as well as the pro- 
duction of coal and coke. The markets are quite bare 
cf stocks, but buyers of iron and steel are not disposed 
to make heavy purchases in advance of orders, The 
country is studying the new tariff, and to the eyes of 
manufacturers the revenue reformers have won a barren 
victory. The cotton tie trade will not be lost, as was 
expected. Bessemer pig and billets for late delivery 
are declining. Foundry and forge irons are steady. 
Finished iron of all kinds is weaker, because of the 
heavy increase in production and only moderate de- 
mand. Western Pennsylvania competition is de- 
moralising eastern markets. It looks as if winter 
deliveries would be taken at very low prices, specially 
on plates, structural shapes, and merchant bars. 
General business has slightly improved. 





Pusiic Dest or CANADA.—The public debt of Canada 
is returned at 38,650,000/. In this sum railway invest- 
ments figure for 21,524,000/., and canal investments for 
7,736,0007, ; 


Tur GREAT NORTHERN AT PETERBOROUGH.—The Great 
Northern Railway Company has decided to extend its 
sheet stores at Peterborough by the addition of another 
block of buildings. The stores afford employment at 
present for about 120 men, while 60 or 80 women are 
regularly engaged in making sheets for covering wagons, 
&c. For some time past the existing accommodation for 
drying sheets when dressed has been very much taxed ; 
hence the necessity for the new buildings now contem- 
plated. The contract for the buildings, which will cost 
about 10,0007., has been secured by Messrs. H. Arnold 
and Sons, of Doncaster; and the work has been com- 
menced. The a | is also going to erect an iron foot- 
bridge at New England, Peterborough, so as to enable its 
workpeople to reach the shops in which they are em- 








= without running risk in crossing the lines. Messrs. 
ndyside, of Derby, are the contractors for the bridge. 
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MORTISING AND BORING MACHINE. 
CONSTRUCTED BY MESSRS. THOMAS ROBINSON AND SONS, LIMITED, ROCHDALE. 
(For Description, see opposite Page.) 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was only small, and there was not a 
great deal of business doing, but the tone of the market 
was cheerful, and a good number of inquiries were re- 
orted. For named brands of No. 3 Cleveland pig iron 
igh prices were said to have been realised, as much as 
37s. being paid in some cases. Producers, all of whom 
are pretty well sold, were very firm in their quotations, 
and some firms did not care about entering into further 
contracts at present, believing that quotations will further 
advance ere long. Consumers of pig iron were rather 
anxious to buy, and a satisfactory feature of the market 
was that they were desirous to place orders for delivery 
ahead. A few speculators are once more beginning to 
operate, In the early part of the day sales of No. 3 
g-m.b. Cleveland pig iron were recorded at 36s. 3d. for 
prompt f.o.b. delivery, but afterwards sellers would not 
accept less than 36s. 44d., at which price transactions 








occurred, and several sellers held out for 36s, 6d. The 
lower qualities were in rather better request. No. 4 
foundry realised 35s. 3d., and for grey forge 34s. 3d. was 

id. Middlesbrough warrants were steady, opening at 
36s, 5d. and closing 36s. 6d. cash buyers. it coast 
hematite pig iron was in better demand, and quotations 
were firmer, although there is still a plentiful supply. 
For early delivery of Nos. 1, 2, and 3 it was difficult to 
buy under 43s. 3d., and some firms asked 43s. 6d. Spanish 
ore was a shade dearer. Rubio was quoted 12s. ex-ship 
Tees. To-day our market was very firm. Prices were 
hardly quotably changed, but they were stronger. For 
prompt f.o.b. ed of No. 3 the general quotation 
was 36s. 6d. Middlesbrough warrants advanced to 
36s. 7d. cash buyers. 


Manufactured Iron and Steel.—A rather better account 
is given of these two important industries. Inquiries are 
more numerous, and a few orders have recently besn 
placed, but many firms are still very badly off for work, 
and although quotations now have an upward tendency, 
they continue barely remunerative. The cost of produc- 








tion is increasing, and consequently prices, which have 
for some time been as low as they well could be, are 
stiffening. Common iron bars are quoted 4. 17s. 6d.; 
best bars, 5/. 7s. 6d.; iron ship-plates, 47. 15s.; steel ship- 
plates, 5/. 2s. 6d.; iron ship-angles, 4/. 12s. 6d.; and steel 
ship-angles, 4/. 17s. 6d.—all less 24 per cent. discount for 
cash. The quotation for heavy steel rails has been put 
up to 3/. 12s. 6d. net at works, but orders might still be 
placed at rather below that figure. 


The Fuel Trade.—F uel generally is steady, and although 
there is a likelihood of the Scotch strike terminating, 
there is still a fair demand from the north of the Tweed. 
At Newcastle, best Northumbrian steam coal is 10s. 9d. 
f.o.b., and small steam, 5s. Bunker coal is depressed, 
and is bgp 7s. to 7s. 6d. f.o.b. Gascoal is firm, and the 
demand is steadily increasing, and there are many local 
contracts in course of negotiation. Coke is stiff; the 
general figure for blast-furnace qualities is 12s. 6d. de- 
livered here. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheepbridge Coal and Iron Company, Limited.—The 
thirtieth annual report of the directors states that the 
net profit for the year comes to 32,413/., which, added to the 
balance brought forward, makes a total of 43,8617. 12s. 6d. 
The interim dividend already paid absorbs 17,884/. 15s., 
leaving a balance of 25,7767. 17s. 6d. for disposal. This the 
directors recommend shall be divided as follows: 12s. 6d. 
per share on fully paid shares, and 5s. per share on shares 
of which 10. is paid, to the C shareholders (paid on 
July 16), 12s. 6d. per share to the A shareholders, and 5s. 
aos share to the B shareholders, payable on October 1, 
eaving a balance of 80927. 2s. 6d. to be carried forward to 
next year. During the financial year the operations of 
the company were suspended for a considerable period, 
owing to the miners’ strike, which caused a heavy loss te 
all concerned. A conciliation board has been formed, 
which the directors hope will do much to make such trade 
conflicts impossible in the future. 


Extraordinary Occurrence in a Reservoir.—Some con- 
siderable alarm has been occasioned in Castleford by the 
following circumstance. Within the past few days the 
whole of the water in the reservoir, estimated at between 
15,000 and 20,000 tons, mysteriously disappeared. An in- 
rae disclosed a leak or crack at the bottom, through 
which the water had evidently rushed, and had un- 
doubtedly found its way into the old workings of the pits 
which abound under the site of the reservoir. 


New Collvery near Barlbro.—A new colliery is being 
opened out on the Park Hall estate. About 1000 acres of 
the High Hazel seam have been leased by Mr. Chandos- 
Pole, the owner. Operations are proceeding under the 
management of Mr. Mylles Hardwick, mining engineer. 
The colliery is situate in the valley between Spinkhill and 
Barlbro. The seam of coal is 4 ft. in thickness and of 
excellent quality. It is intended to operate the workings 
entirely by electrical power. 


Yorkshire and the Hull Coal Trade.—There was 
forwarded to Hull last month, from the whole of the 
Yorkshire collieries, 181,896 tons of coal, rather more 
than double the quantity sent in August last year, which 
was the first month of the great strike, but considerably 
less than the tonnage of August, 1892, which was 213,672 
tons. The tonnage of coal exported coastwise was 13,791 
tons, as against 575 tons in August last year, and 20,777 
tons in the same month of 1892. Comparing the completed 
period of eight months, the totals received at Hull were: 
1894, 1,328,200 tons ; 1893, 1,006,485 tons ; 1892, 1,520,592 
tons. 

Iron and Steel.--The values of these leading district 
products are fully maintained, though trade is reported 
slow at present, but improving. A general belief prevails 
that with October will come a steady revival in the heavy 
trades, of which there are at present evidences. In irons, 
forge iron of local make is now 41s, 6d. to 42s. per ton ; 
foundry, 42s. 6d. to 43s.; guaranteed Bessemer billets, 
51. 108. to 51. 12s. 6d. ; Siemens-Martin acid steel, 61. to 
62. 2s. 6d, per ton. 








NOTES FROM THE SOUTH-WEST. 
Plates for the ‘* Majestic.”—The first batch of plates for 
the Majestic is about to be delivered at Portsmouth. The 
contract has been equally divided between Messrs. 
Vickers and Co. and Messrs. Brown and Co. Commenced 
in February last, no less than 4000 tons have been built 
into the Majestic, and when she is launched early in 

December, the total will be brought up to 6000 tons. 


Trials of Torpedo Gunboats.—The Harrier, torpedo gun- 
boat, which last week carried out a successful natural 
draught trial in the Channel, in left Plymouth on 
Thursday for a three hours’ trial with forced draught. 
There was no difficulty in attaining, and even exceeding, 
the contract force of 3500 horse-power, and as far as speed 
is concerned, the vessel proved herself a success. She ran 
easily 19 knots per hour, being 1.3 knots more per hour 
than was recorded of the Halcyon, a sister ship. engined 
by the same contractors. The mean results of Thursday’s 
three hours’ steaming were: Steam in boilers, 149 Ib. ; in 
engines, 144 lb.; vacuum, starboard, 27.6 in.; port, 
27.1 in. ; revolutions, starboard, 255.1; port, 252.7 ; indi- 
cated horse-power, 3592; air pressure, 1.77 in. ; ne 
by log, 19 knots. The officials at Devonport have been 
requested to inform the Lords of the Admiralty how soon 
the Halcyon, torbedo gunboat, can be prepared for under- 
going a series of progressive trials, as it is intended to 
subject her to special tests at Portsmouth. 

More Welsh Coal.—The No. 2 Rhondda seam has been 
struck at Glyncymmer Colliery, between the Great 
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Western Railway and ‘the Swansea Bay Railway at 
Cymmer Maesteg. The seam is 3 ft. in thickness, and 
the coal is of good quality. 


Steel Works for Llanelly.—A company is being formed 
at Llanelly for the erection and working of large steel 
works in that town. 


Swansea.—The trade of Swansea for August shows an 
improvement over the corresponding month of 1893, the 
exports and imports together amounting t» 274,084 tons, 
as compared with 250,962 tons. The total movement of 
the port for the last eight months was 1,963,443 tons, 
compared with 1,799,273 tons in the corresponding period 
of 1893, showing an increase of 164,170 tons. 


The Electric Light at Cardif.—The preparations con- 
nected with the lighting of Cardiff by electricity are now 
nearly comple’ All the machinery and boilers are in 
= the steam and exhaust pipes are being fixed, and 

nal tests will shortly be made with the lamps, &c., to 
ascertain that everything is in » proper condition. The 
prices to consumers have been fixed by the town council 
at 6d. per Board of Trade unit for current for lighting 
urposes, and 4d, per unit for supplying motive power 
or machinery. As far as lighting is concerned, the 
charge of 6d. per unit will be equivalent to gas at 6s. per 
1000 cubic feet, the present price at Cardiff being 3s. per 
1000 cubic feet. 


Cardiff.—The steam coal trade has shown an improved 
tendency ; the best steam coal has made 11s. 6d. to 12s. 
per ton, while secondary descriptions have brought 11s. 
to 1ls. 3d. per ton. The demand for household coal 
has continued to improve; No. 3 Rhondda large has made 
10s. 6d. per ton. Patent fuel has also been in rather 
better request. The demand for coke has been somewhat 
larger ; foundry coke has been making 17s. to 17s. 6d. per 
ton, and furnace ditto 15s. to 16s. per ton. Iron ore has 
been more active; some contracts have been Jet for rubio 
at1ls.3d per ton. The manufactured iron and steel trades 
have, if anything, slightly improved ; rails have been in 
better d d, and B steel bars have been firmer. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in August were as 
follows: Cardiff—foreign, 951,308 tons ; coastwise, 169,329 
tons ; Newport—foreign, 242,473 tons; coastwise, 103,336 
tons; Swansea—foreign, 100,502 tons; coastwise, 60,514 
tons ; and Llanelly—foreign, 12,564 tons ; coastwise, 8262 
tons. The shipments of iron and steel from the four 
principal Welsh ports in August were: Cardiff, 1858 
tons ; Newport, 4349 tons ; Swansea, 339 tons; Llanelly, 
nil; total, 6516 tons. The shipments of coke were: 
Cardiff, 10,605 tons ; Newport, 561 tons; Swansea, 670 
tons; Llanelly, nil ; total, 11,836 tons. The shipments 
of patent fuel were: Cardiff, 21,802 tons; Newport, 5533 
tons ; Swansea, 35,790 tons; Llianelly, nil; total, 63,125 
tons. The aggregate shipments of coal from the four 
principal Welsh ports during the firat eight months of 
this year were as follows: Cardiff, 8,848,178 tons; New- 
port, 2,510,401 tons; Swansea, 1,203,134 tons; Llanelly, 
119,152 tons; total, 12,680,865 tons. The aggregate 
shipments of iron and steel were: Cardiff, 25,672 tons; 
Newport, 17,264 tons ; Swansea, 1053 tons ; Llanelly, 179 
tons; total, 44,168 tone. The aggregate shipments of 
coke were: Cardiff, 76,249 tons; Newport, 3870 tons; 
Swansea, 2262 tons; Llanelly, nil; total, 82,381 tons. 
The aggregate shipments of patent fuel were: Cardiff, 
206,821 tons; Newport, 31,320 tons; Swansea, 221,429 
tons; Llanelly, nil; total, 459,570 tons, 


Water Supyly of Chard.—The town council of Chard 
has been discussing the ates of a better water supply 
for the borough. Mr. Hodgson, C.E., has prepared a 
scheme which will involve a capital outlay of 6000/., and 
an annual expenditure of 500/. No decision has been 
arrived at upon the subject, the further consideration of 
which has been adjourned for three months. 


The Great Western at Cardiff.—The Great Western 
Railway Company has let a contract for the erection of a 
new station at Cardiff to Mr. J. Strachan, of that town. 
The amount of the contract is about 30,0007. The lines 
in the station will be laid by the company’s own men. 


Coal Exports at Cardiff.—The exports of coal and coke 
(including bunkers) from Cardiff for the eight months 
ending August 31, amounted in round figures to 10,185,000 
tons. This total exceeds the corresponding shipments in 
the corresponding period of 1893 by 1,650,000 tons. 








FOREIGN AND COLONIAL NOTES. 

The Austrian Lloyd.—The revenue acquired by the 
Austrian Lloyd Company in the first half of this year 
was 395,385/., or 5468/7. more than in the corresponding 
period of 1893. The aggregate distance traversed by the 
company’s steamers in the first half of this year was 
919,096 sea-miles, or 64,312 sea-miles more than in the 
first half of 1893. 


Baldwin Locomotives.—It is reported that the Baldwin 
Locomotive Works, of Philadelphia, are about to purchase 
from the Mercantile Trust Company, of Pittsburgh, act- 
ing for the Hay estate, a plot of ground in Homestead 
Borough, near the Homestead Steel Works, containing 
about 50acres. Ifthe poow is completed, the Baldwin 
Locomotive Works will erect a large plant on the pro- 
perty for the manufacture of locomotives. 

The Raritan Canal.—Mr. Secretary Lamont bas autho- 
rised the Pennsylvania Railroad Company to build a solid 
bridge across the Raritan Canal at New irene, New 


Jersey, in place of a drawbridge now in use. 

_ Belgian State Railways,—Contracts for additional roll- 
ing stock for the Belgian State Railways are about to be 
let. The contracts will foot up to 40,000. 








¥ South African Col. seam of coal has been struck at 


a depth of 70 ft. near the Meyerton railway station, 
between Vereeniging and Elandsfontein. The width of 
the seam has not yet been arcertained. 


Spanish Iron Ore.—The exports of iron minerals from 
Bilbao to August 18 this year amounted to 2,748,016 tons. 
The corresponding exports in the corresponding period of 
1893 were 2,705,760 tons; in the correeponding period of 
192, 2,448,205 tons; and in the corresponding period of 
1891, 2,218,830 tons. 

A Great Telephone Line.—Madrid and Paris will be 
shortly united telephonically. On the Spanish side, the 
wires have been stretched as far as Saragossa ; in France, 
the line has already been carried from Paris to Tarbes. 
All that has now to be done is accordingly to unite Tarbes 
and Saragossa. 


Rotterdam.—Plans have been prepared for a new basin 
at Rotterdam. The cost of the works contemplated is 
estimated at 22,5001. 


Russian Petroleum. — The exports of petroleum from the 
Baku district in the first half of this year amounted to 
31,559,367 poods. ‘The corresponding exports in the cor- 
responding period of 1893 were 40,446,191 pocds. 


American Railroads.—The revenue collected upon 
the railroads of the United States last year was 
241,728,300/., as compared with 233,807,368/. in 1892. The 
working expenses last year were 169,998,516/., as com- 
pared with 163,243,887/. in 1892, The net profit realised 
last year was, accordingly, 71,729,784I., as compared with 
70,563,481/. in 1892. The aggregate length of line in 
operation last year was 173,370 miles, and the aggregate 
distance run by trains was 889,444,893 miles. 


Canadian Population.—-The population of Canada in 
1871 was 3,695,000 ; in 1881 the number of persons enu- 
merated was 4,324,800; and in 1891, 4,833,200. The 
population has thus increased to the extent of 1,138,200 
In 20 years. The growth has occurred almost entirely in 
the towns, the rural population having remained practic- 
ally stationary. 


The Simplon.— Plans submitted to the Jura and 
Simplon Railway Company for carrying a tunnel through 
the ee have been approved by the Swiss Federal 
Council, and are about to be forwarded to the Italian 
Government for its consideration. The cost of the tunnel, 
in its proposed form, is estimated at 2,180,000/.; the 
works would, it is expected, extend over 54 years. 


New South Wales Railways.—At the close of June, 1894, 
there were 2560 miles of railway in operation in New 
South Wales. The rovgh revenue acquired in 1893-4 was 
somewhat less than in 1892-3, but economies having been 
effected in the working expenses, the net revenue of 
1893-4 came out at 1,270,000/., or 24 per cent. upon the 
capital expended. The ratio of the working expenses to 
the traffic receipts was brcught down in 1893-4 to 564 per 
cent. 


Another Great American Bridge.—Ground has been 
broken at the New York end of the Blackwell's Island 
bridge, which is to secure the Long Island Railroad an 
entrance into New York. The bridge will be of the 
cantilever type, and its cost is estimated at 1,5€0,000/. 

American Whaleback Steamers.—A line cf steel whale- 
back steamers has been started to run between New 
York, Baltimore, and Tampico (Mexico). 


C.al in Western Australia —Indications of coal have M 


been discovered on tle Jandakkt agricultural area, 12 
miles from Perth, Western Australia. 


Elevated Railroads at Chicacgo.—Excavations have been 
commenced for the power-house of the Metropolitan West 
Side Elevated Railroad on its line between Throop and 
Loomis streets, Chicago. The building will be 600 ft. long, 
90 ft. wide, and it will have an average height of 70 ft. 
Only half, however, will be put up at present. The 
building will be of steel, with red brick walls and slate 
100f. The cost will be 60,000/., and the structure will be 
completed by December 1. The engine-room, which will 
be 300 ft long, will afford space for eight engines, each 
capable of producing 2000 horse-power in electrical cur- 
rent. The battery of boilers will be in a separate house, 
and will consist of 36 boilers of 300 horse-power each. 


The Brooklyn Bridge.—Work on the new terminals of 
the Brooklyn Bridge is being pushed forward as rapidly 
as possible. At the New York end the new entrance and 
exit for trucks will probably be ready for traftic in the 
course of a week, while at the Brooklyn end the new ter- 
minal station, extending down to and over Sands-stieet, 
to join the present structure, is progressing fast. 


Krupp —Krupp, of Essen, is said to be contemplating 
the erection of a toe branch establishment at Wilhelms- 
burg, on the Elbe. 


German Shiptuilding.—A contract for what is said to 
be the largest sailing vessel in the world has been recently 
let by a Hamburg tirm to Herr Tecklenborg, a Bremer- 
haven shipbuilder. The vessel will be constructed of 
iron, and will have five masts. Her dimensions are to be 
as follows: Length, 365 ft. ; breadth, 50 ft. ; and depth, 
31} ft. 

Coal in Victoria.—A company which has been prospect- 
ing for coal at Newport for some time past has struck a 
seam of brown coal in the shaft at a depth of 192 ft. 
Local scientists have shown great interest in the geology 
of the shaft, on account of a discovery of wcenderfully 
preserved shell fossils. 


German Coalmining.—The production of coal in the 
Dortmund district in the first half of this year was 
9,619, 787 tons, or 576,045 tons more than the correspond- 
ing output in the corresponding pericd of 1893. The 





deliveries from the Dortmund district in the first six 
months of this year amounted to 9,579,326 tons, showing 
an increase of ,178 tons, as compared with the corre- 
sponding period of 1893. Notwithstanding the increase 
in the deliveries, stocks expanded in the first half of this 
year to the extent of 50,000 tons. 


Chignecto Ship Railway.—This Canadian undertaking is 
in peril of failure, in consequence of a threatened forfei- 
ture of a Canadian Government subsidy of 34,0001. = 
annum for 20 years. The Dominion Parliament has 
been prorogued without the Administration bringing in 
the necessary Bill to extend the time for the completion 
of the work, 

Australasian Gold.—The quantity of gold raised in the 
Australasian colonies last year was 1,876,562 oz., as com- 
pared with 1,796,130 oz. in 1892, 1,651,151 cz. in 1891, 
1,599,350 oz. in 1890, and 1,739,750 cz. in 1889. 


Electric Locomotives.—The Baldwin Locomotive Works 
at Philadelphia have just completed their first electric 
engine. 

Kebao Coal.—The working of the Kebao ccal mines has 
now reached such a stage that the output amounts to 300 
tons per day. The production is expected to be doubled 
in the course of 1895. 


Australian Land Reclamation.—The Murray overflows 
its banks every year at Cobram, and Mr. Catani, engineer 
of roads and bridges in the Victorian Public Works De- 
partment, estimates that 3000 acres of fertile land might 
be reclaimed by the construction of an embankment, 
which would cost about 1500/. 

Bridging the Missouri.—The President of the United 
States has signed a Bill authorising the construction of a 
bridge across the Missouri at Lexington, Missouri. 





CINDER AND SPARK THROWING BY 
LOCOMOTIVE ENGINES.* 
By Mr. Ciement E. Stretton. 

WHEN visiting the World’s Fair at Chicago in 1893, 
the writer spent the months of May and June in America. 
During that time he rode about 3000 miles in cars, and 
through the courtesy of many railroad officers, travelled 
about 1000 miles upon some of the very best engines 
running upon some of the finest and most important trains, 
and he also visited the locomotive works of many com- 
panies and locomotive builders. 

The writer was very much impressed with the comfort 
and speed of American trains, and with the size and 
power of the locomotives, and was especially pleased to 
find the safety of the trains so fully provided for by the 
use of the Westinghouse brake, that being undoubtedly 
the best system in the world. 

Nearly all engines upon which the writer travelled 
were provided with the extended smoke-box and the 
narrow open stack. A total of 4000 miles may be con- 
sidered a short distance upon which to form a conclusion, 
but, judging from the actual results observed, he formed 
a high opinion of the efficiency of the extension front, 
for when riding in the fastest and heaviest trains in 
America he only noticed a few small sparks thrown from 
the smoke stacks, nothing more, however, than may be 
expected, for whatever care be taken, a few cinders or 
sparks will find their way out of the stack. 
In Great Britain, the Glasgow and South-Western, the 
ereey, and one or two other lines, have fitted a few 
engices with the American extension front, and the 
London, Chatham, and Dover has tried a wrought-iron 

rforated plate, with punched holes all over, j, in. in 

iameter and § in. pitch, fixed horizontally across the 

smoke-box, just above the top row of tubes. However, 
excepting these experiments and speaking generally, 
British railways do not use spark arresters. 

The system adopted is a firebrick arch placed in tke 
firebox below the bottom row of tubes, an iron deflector 
or bsaftle-plate fixed within the firebox door, a fire-door 
by which the aeyag | of cold air can be properly regulated, 
and a steam jet or blower in the chimney. 

These appliances, together with the fact that the blast 
pipe is made as large as possible, consistently with getting 
plenty of steam, are found in practice to deal efficiently 
both with consuming of smoke and prevention of sparks. 

The writer does not, of course, say that sparks are 
entirely prevented, because it is a matter of common 
knowledge that in summer time the grass growing on the 
banks, or sides of the line, is often set on fire, and plate- 
layers have to be employed night and day to watch corn- 
fields which may be near to the railway. 

There is, however, a vast difference in the circumstances 
between England and America. 

In England, stations and signal-boxes are near 
together, and if a spark should set the grass on the 
banks on fire, the platelayers immediately take steps 
to extinguish it. But in America, where stations are 
often far upart and trains run for miles and miles 
through a wild country and through vast forests of 
trees, the case becomes quite different, for if a cinder 
or spark should cause a fire, for instance in a forest, and 
it should not be at once put out, no one can tell the vast 
extent to which it may and will spread in a very short 
time. In conclusion, the writer is of opinion that in 
England the present appliances are sufficient without em- 
ploying special spark arresters, but that in America, where 
the risk is greater and may lead to such serious conse- 
quences, extension fronts or other efficient means «f 
preventing as far as possible the throwing of sparks and 
cinders from the smoke-stacks, should be adopted. 


m Read before the American Travelling Engineers’ 
Association, Denver Meeting, 1894, 
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MISCELLANEA. 


THREE 15-in. pneumatic dynamite guns are to be erected 
at Sandy Hook to protect the entrance to New York. An 
official test of the guns was made, in which five shells, 
each containing 500 lb. of nitro-gelatine, were all landed 
in a space 39 yards long at a range of 2000 yards. Later 
on five dummy shots were fired in 7 minutes 38 seconds. 


The scheme proposed by Mr. Jame3 F. Reade, 
A.M.I.C.E , London, for the supply of water to Kilkenny, 
has been accepted by the corporation of that city. Four- 
teen schemes were submitted, but the names of the other 
competitors have not been published, as the terms of the 
competition were strictly private. The estimated cost of 
the works is 21,5007. 


According to Mr. W. P. Mason, filter beds in London 
and Liverpool cost from 5000/. to 8000/. per acre, exclu- 
sive of land. At Zurich cover filters complete cost about 
20,0007. per acre. At Hamburg the new filters have 
cost about 6300/. per acre, and the cost of running, exclu- 
sive of interest, but including ponte and repairs, is 
about 263. per 1,000,000 gallons filtered. 


A chrome steel armour-plate, measuring 5 ft. by 6 ft. 
by 104 in. thick, made by the Midvale Steel be 
was recently tested at the Sandy Hook firing ground. It 
was fired at by 8-in. Holtzer shells, weighing 300 lb. each. 
The first shot passed through the plate, breaking it into 
three pieces, whilst the second, fired at the largest of the 
three pieces, completely wrecked it. 


A modification of the phonograph has been brought out 
by Mr. A. Koltzow, of Berlin, who uses a recording sur- 
face of hard soap in place of wax. The soap has the advan- 
tage of being unaffected by all ordinary changes of tempera- 
ture. The reproducing stylus is carried on the shorter 
arm of a pivoted lever, the longer arm of which is attached 
to the membrane of the trumpet. The vibration is thus 
magnified, and the sound is louder. 


The traffic receipts for the week ending September 2 
on 83 of the principal lines of the United Kingdom 
amounted to 1,648,985/., which was earned on 18,522} 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,487,496/., with 18,388 
miles open. There was thus an increase of 161,489/. in 
the receipts, and an increase of 134? in the mileage. The 
aggregate receipts for nine weeks to date amounted, on 
the same 33 lines, to 14,870,693/., in comparison with 
14,277,839/. for the corresponding period last year; in- 
crease, 592,854. 


Apparently another start is to be made with the 
Panama Canal. A new issue of stock is to ke made on 
the 22nd inst., by means of which it is expected to raise 
about 2,600,000/. of new capital. Of this 200,000. worth 
of stock is to be awarded to the Columbian Government 
for the prolongation of the concession. Half the re- 
mainder has already been taken, largely by persons 
threatened with actions by the liquidator of the old com- 
pany for the return of money, and who have compromised 
the matter by subscribing to the new stock. The finish- 
ing of the Culebra cutting is to be the first work under- 
taken, and on this 120,000/. will be expended. 


A new German Trade Mark Law comes into operation 
on October 1 next. According to the present law, British 
marks are registered at Leipzig, but under the new law all 

reviously recorded marks must be entered on the Imperial 
eve at Berlin. The sooner this is done the better, as 
the first applicant secures priority, and marks previously 
registered at Leipzig, unless re-registered, will be dis- 
regarded by the Berlin officials when dealing with new 
applications. Owners of trade marks entered on the 
Imperial Register will be officially informed of any appli- 
cations for similar marks for the same goods. Infringers 
of registered marks will be liable to fine and imprisonment, 
po neg to pay an indemnity to the registered pro- 
prietor. 


In a note published in the Revue Générale des Chemins 
de Fer, M. Couiird states that sleepers last much longer 
under light than under heavy traffic. On a line on which 
18,000 trains passed yearly, the best sleepers had a life of 
8.1 years, whilst on a line with 13,000 trains per annum 
the life was 9.7 yeara, and on one with 8700 trains per 
annum 114 years. On a certain local line only 1760 trains 
ran per year, and here the sleepers lasted 18.9 years. 
Climate also influences the life of sleepers, which are, 
moreover, more durable the closer they are spaced and the 
heavier the rails. On inclines he states that the sleepers 
under the down track lasted only 78 per cent. as long as 
those under the up track. 


A Bill has been introduced in the United States Con- 
gress providing that American patents now in force, or 
to be granted hereafter, should not terminate on the 
expiry of a foreign patent, unless that patent were ap- 
plied for before the American patent. A strong protest 
1s being made against the retroactive portion of the above 
proposal, as several large corporations in the States have 
purposely delayed the issue of certain of their patents 
with a view to obtaining a longer life for them. The life 
of a patent in America dates from the issue, and not from 
the date of — hence the practice has not been un- 
common for the proprietors of a patent to delay the issue 
of the same by promoting the filing of interferences, &c., 
whilst at the same time working the patent. In certain 
cases this ingenious dodge has m upset by the prompt 
issue of foreign patents, the lapse of which has been held 
to terminate the life of American patents issued after the 
ate of the foreign patent, although applied for 

rlier. 


From a recent communication to the Journal of the 
Franklin Institute it appears that Messrs. Cross, Bevan, 
and Beadle, of London, have succeeded in obtaining 








cellulose (not nitro-cellulose) in a dense form, having the 
appearance of ebonite, and capable of taking a high polish. 

e material has a specific gravity of 1.53, and is an ex- 
cellent electrical insulator. It is prepared by treating 
cellulose with a15 per cent. solution of sodium hydrate, 
and “‘mercerising” it. The ‘‘mercerised” cellulose is then 
exposed to the vapour of carbon bisulphide, which forms 
a soluble compound with it. On dissolving this in water, 
the carbon bisulphide and sodic hydrate are gradually 
given up, cellulose being precipitated. If some of the 
solution is spread on glass, a transparent film of cellulose 
can be obtained. Cellulose can also be deposited from 
the same solution on woven materials or paper, producing 
a permanent stiffening or sizing. The solution also forms 
a substitute for glue, of great strength, and insoluble in 
water when set. The material can also be obtained in 
continuous sheets or films. 


In a recent number of the Revue de Géographie M. 
Charles Roux discusses the proposed new canal between 
Marseilles and the Rhone. The terminal basin is at the 
north end of the Marseilles docks. After skirting the 
shore for some miles, the canal is carried under the Chaine 
de l’Estaque to the Etang de Berre, whose shore it follows 
to Martigues. Thence it goes to the Port de Bouc, and 
follows the course of the Arles Canal to the Etang de 
Oatéjon, from whence it proceeds in a straight line to the 
Rhone. The length is 34 miles, of which about four and 
a half are tunnelled underground. The average depth is 
10 ft. between Marseilles and Port de Bouc, and 64 ft. 
the rest of the way. The total cost is estimated at 
3,200,0002. M. Charles Roux shows the importance of 
the Etang de Berre as a harbour of refuge were Marseilles 
to be besieged. This lagoon is a true rock-surrounded 
gulf, easily capable of being made 30 ft. deep ~ ering. 
The difficulty of forming a canal to the sea, which would 
float the largest vessels, is the most formidable obstacle 
to the utilisation of this magnificent and impregnable 
natural harbour. 


The keel-plate of the Prince George, first-class barbette 
battleship, was laid down at Portsmouth on Wednesday 
morning. Owing to her great length, it was necessary to 
reduce the gradient of the blocks, partly to demolish the 
plate-bending factory, and to sink the roadway under her 
prow to facilitate the conveyance of material. Her stern 
also projects so far beyond the slip that it will only be 
possible to advance the lower work at low tide. The 
Prince George is a sister ship of the Majestic, and conse- 
qunty is of somewhat larger dimensions than those of 
the ships of the Royal Sovereign class. Her length will 
be 390 ft., her breadth 75 ft., and mean load dravght 
274 ft., witha displacement of 14,900 tons, while the total 
weight of the protection material of the hull (including 
the protection of the auxiliary armament and protective 
deck) is to be greater than the corresponding weight in the 
Royal Sovereign. The thickness of the side armour has 
been reduced from 18 in. of compound plating to 9 in. of 
Harveyed steel armour. The battleship will carry four 
12-in. breechloaders, contained in two barbettes, and the 
mountings will be so arranged that the guns can be loaded 
in any position by manual power. But the main arma- 
ment will be carried 4 ft. higher than the guns of the 
Royal Sovereign, with increased freeboard in proportion. 
The secondary armament will consist of twelve 6-in. and 
28 smaller quick-tiring guns. Bilge keels 200 ft. in length 
and 3 ft. in depth will be fitted. The contract for the 
engines has been placed with Messrs. Humphrys, Ten- 
nant, and Co. They are to develop 12,000 horse-power 
under forced draught and 10,000 with natural draught, 
-_ are estimated to give the ship a speed of 174 and 164 

nots. 





LAUNCHES AND TRIAL TRIPS. 

A NEW btwin-screw steamer, the Columbia, built by 
Messrs. James and George Thomson (Limited), Clyde- 
bank, to the order of the London and South-Western 
Railway Company for their fast passenger and mail 
service between Southampton and Havre, was launched 
on the 4th inst. The length of the vessel is 270 ft. 
between perpendiculars, and the breadth 34 ft., the gross 
tonnage being about 1100 tons. In the design of the 
vessel the first care has been to provide exceptionally 
comfortable accommodation for passengers during the 
night service across Channel, and the first-class pas- 
sengers will have separate state-rooms similar to those in 
ocean-going steamers. One hundred passengers can be 
accommodated in this way, chiefly in state-rooms con- 
taining two berths, while there is accommodation in 
large cabins for 50 second-class at the after end of the 
vessel, The machinery is so arranged that the majority 
of the first-class state-rooms are situated as nearly as 
possible in the centre of the vessel, where the pitching 
motion is least, and bilge keels have been fitted in order, 
as far as sible, to prevent rolling. The steamer will 
be propelled by two sets of four-cylinder triple-expan- 
sion engines, and a high rate of speed is expected. The 
Columbia and her sister ship, the Alma, are the fourth 
and fifth vessels supplied by the builders to the London 
and South-Western Railway Company. 





On Thursday morning, the 6th inst., the s.s. Maristow 
left the Cleveland Dockyard of Sir Raylton Dixon and 
Co., Middlesbrough, for the purpose of testing the 
machinery and general working of the steamer at sea. 
She is a steel screw steamer of the partial awning deck 
type, and takes Lloyd’s highest class. This vessel has 
been built to the order of Messrs. Bellamy and Co., of 
Plymouth, and is the fourth steamer constructed by these 
builders for the same owners. She is intended to replace 
@ vessel of similar name which they sold a short time 
since. The principal dimensions are : Length, 298 ft ; 
beam, 40 ft.; depth moulded, 21 ft. 2} in.; and she has a 


deadweight carrying cupacity of over 3600 tons. Shifting 
boards are fitted throughout for the carrying of grain 
cargoes. The awning and quarter decks are of iron, the 
main deck of steel, and the vessel is subdivided trans- 
versely by six water-tight bulkheads. The vessel is rigged 
as a fore-and-aft schooner, with pole masts of steel, which 
are fitted with Sidgwick’s patent hinge arrangement, by 
means of which the topmasts can be immediately lowered 
when the vessel is required to pass under such obstacles 
to navigation as the permanent bridges on the Manchester 
Ship Canal, &. The engines are by Messrs. T. Richardson 
and Sons, Limited, of Hartlepool, the cylinders being 
22 in., 35 in., and 59 in. in diameter by 39 in. stroke. 
Steam is supplied by two large steel boilers working at 
160 lb. pressure per square inch. The building of the 
steamer has been under the superintendence of Mr. 
George Walker, naval architect, of London. The trials 
were most satisfactory in every sense. 





Messrs. Rickmers and Co., Bremerhaven, lannched on 
August 30 the coasting steamer Sabine Rickmers, con- 
structed specially for the carriage of petroleum in bulk, 
and built under the superintendence ot Messrs. Flannery, 
Baggallay, and Johnson, of London. The vessel is 200 ft. 
long, 30 ft. 6in. beam, and 20 ft. 9 in. moulded depth. 
Her engines are of the a? triple-expansion type, 
with cylinders 17g in., 28 in., and 443 in. in diameter, 
with a stroke of 373 in., and are supplied with steam at 
160 lb. pressure by one circular multitubular boiler 14 ft. 
6 in. in extreme diameter and 10 ft. 6 in. long, fitted with 
three Purves patent ribbed furnaces 3 ft. 6 in. in diameter 
and about 7 ft. long. The oil is carried in three tanks 
amply stiffened to Bureau Veritas surveyor’s approval, 
so that any one tank may be full while others are empty. 
Ample ventilation is fitted in bunkers and in cargo tanks. 





The Montrose Shipbuilding and Engineering Company 
launched on the 3rd inst. a steamer built to the order of 
Messrs. Harries Brothers, Swansea. The vessel, which is 
named the Eleanor, has a gross tonnage of about 530, will 
carry about 750 tons deadweight, and is likely to be en- 
gaged chiefly in the coal trade. The dimensicns are 
170 ft. long, 25 ft. 3in. broad, and 13 ft. 104 in. deep. 
The engines, which have been constructed by Messrs. 
Hall-Brown, Buttery, and Co., are of the compound 
surface-condensing type. 





The Naval Construction and Armaments Company 
launched on the 3rd inst. the s.s. Clan Campbell. The 
Clan Campbell, which is the second of an order of three 
for Messrs. Cayzer, Irvine, and Co., of the Clan Line, 
Glasgow, is 312 ft. long, 40 ft. beam, 26 ft. 2 in. in depth, 
and with a gross tonnage of 26C0 tons. The propelling 
machinery consists of one set of triple-expansion engines, 
with cylinders 23 in., 58 in., and 63 in. in diameter, and 
42 in. stroke. The boilers work at 200 lb. to the square 
inch, and are fitted with Howden’s system of forced 
draught. ‘ 





Messrs. Scott and Co., Greenock, on the 3rd inst. 
launched a steel screw steamer named Orestes, for the 
Ocean Steamship Company, of Liverpool, Limited. 
Dimensions: Length, 390 {t.; breadth, 47 ft.; depth, 
29 ft. 4 in. ; and of 4300 tons gross, with a deadweight 
capacity of 6400 tons. The builders will supply triple- 
expansion engines of 2500 horse-power indicated, the dia- 
meters of the cylinders being 254 in., 43 in., and 69 in. 
respectively, with a 44-ft. piston stroke. The Orestes is 
the first of an order for four steamers to be built for the 
company by Measrs. Scott and Co. 





Messrs. William Hamilton and Co., Port Glasgow, 
launched on the 4th inst. a steel screw steamer of 3700 
tons gross register, to — 5600 tons deadweight, for 
Messrs, R. W. Leyland and Co., of Liverpool, for their 
Eastern trade. The following are the principal dimen- 
sions: Length between perpendiculars, 350 ft.; breadth, 
43 ft.; depth moulded, 30 ft. The machinery, which is 
being supplied by Messrs. D. Rowan and Son, of Glas- 
gow, is on the triple-expansion system. The cylinders 
are 24 in., 40 in., and 64 in. in diameter by 45 in. stroke, 
the boilers working to a pressure of 160 lb. The vessel 
was named the Planet Venus. 


No. 95, the second of three first-class torpedo-boats 
which are being built by Mr. J. S. White, of East Cowes, 
was officially tried in the Solent on Saturday, the 8th 
inst. During the three hours’ steaming the boat made 
six runs with and against the tide on the measured mile, 
and realised a speed of 23.21 knots, which was slightly 
beyond the requirements of the contract. 








MInInc IN THE BALKANS.—The mineral wealth of the 
Balkans is beginning to be turned to account. The Pernik 
mines in Bulgaria yielded 22,000 tons of coal in the first 
half of this year, as compared with 29,000 tons raised 
during the whole of 1893. 





BetGgian Coat Exports.—The exports of coal from 
Belgium in the first half of this year amounted to 
1,974,303 tons, as compared with 2,000,861 tons in the 
corresponding period of 1893. In these totals the exports 
to France figured for 1,551,507 tons and 1,579,822 tons 
respectively. 

CaTALoGuES.—We have received from Messrs. C. W. 
Burton, Griffiths, and Co., of 153, Queen Victoria-street, 
London, E.C., a copy of their new catalogue of machine 
tools, which contains illustrated descriptions of practically 
every variety of metal tool in common use. The catalogu « 
is very completely priced, and is excellently printed on 





glazed paper, 
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PLANING AND TUSKING MACHINES FOR GREENHEART TIMBER. 
CONSTRUCTED BY MESSRS. THOMAS ROBINSON AND SON, LIMITED, ROCHDALE. 
(For Description, see Page 352.) 
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THE TRADES UNION CONGRESS, 1894. 

As was expected, great interest was manifested in 
the Norwich Congress, by reason especially of the 
strong differences of opinion upon some points 
between what are called the old and the new 
unionists. The first note of difference arose upon 
one paragraph in the Parliamentary Committee’s 
report. In that report was an expression of regret 
that the Mines Kight-Hours Bill was lost. Natur- 
ally some of the delegates attributed the withdrawal 
of that measure as due in some degree to the action 
of the secretary, Mr. Fenwick, M.P., who voted in 
favour of the local option proposal. His vote was 
therefore one of the five that defeated the objects 
of the Bill, namely, a universal Kight-Hours Bill for 
miners. Apart from any opinions of his own, Mr. 
Fenwick was obliged to give that vote, as represent- 
ing the views of his constituents who sent him to 
the House of Commons. But it was felt that the 
vote would cost him dearly at the Congress. No 
sooner was the reading of the report concluded, than 
one of the delegates began forthwith to open fire 
upon the secretary for his action, but further dis- 
cussion was postponed till the next day. On the 
Tuesday, Mr. Harvey, one of the Miners’ Federa- 
tion delegates, proposed an addition to the report, 
urging the Parliamentary Committee to reintroduce 
the Bill next session, and endeavour to carry it in 
its entirety. It was upon this amendment that Mr. 
Fenwick was attacked, and although he defended 
himself with great ability, the motion was carried 
by 276 to 16 votes. That vote practically sealed 
Mr. Fenwick’s chances of re-election as secretary. 
The whole proceedings, in so far as the secretaryship 
was concerned, centred in the eight-hours ques- 
tion generally, although the particular vote was 
on the lesser issue of eight hours for miners. Mr. 
Fenwick was able to show that no longer ago than 
the sittings of the Royal Commission on Labour 
several prominent leaders and advocates of the 
eight hours expressed themselves in favour of local 
option ; but opinions change so swiftly that the 
plea was not acceptable to Congress, and therefore 
the vote was recorded in favour of eight hours with- 





9! out option, and the eight-hours day, not 48 hours 


per week as some trades seem to prefer, if one can 
judge by circumstancss. The distinction was drawn 
later on between the eight-hours day for miners and 
48 hours per week for other trades. The miners 
demand a statutory working day of eight hours 
only, with no local option. The Congress affirmed 
a general eight-hours day for other trades, the 
miners being specifically excluded therefrom. 

On Wednesday the Congress proceeded to discuss 
the resolutions down in the programme, the Stand- 
ing Orders Committee having ruled out of order all 
motions, notices of which had not been previously 
sent in. The committee resolutely set themselves 
to work to group the subjects, and were thus able 
to save a large amount of time by taking the dis- 
cussion on general lines with specific resolutions 
thereon in something like order. The first resolu- 
tion recommended further reform in the Rules of 
Parliamentary Procedure, with the view of more 
rapidly getting through the business of the House of 
Commons. The second resolution dealt with co- 








operation, and recommended that the funds of trade 
unions be invested in co-operative production, and at 
the same time condemned such co-operative societies 
as traded with non-union firms. Only about three 
years ago the co-operators were so badly treated by 
Congress that they only got five minutes’ hearing 
by the grace of the then president of the Congress, 
but rapid conversions have become the order of the 
day. Then followed a resolution demanding that 
all workmen entitled to vote be empanelled as jury- 
men, and that they be paid 10s. per day for attend- 
ance. The next was in favour of amending the law 
as to conspiracy and breaches of the peace. The 
object a purport of this resolution was not quite 
clear. This was followed by one demanding pay- 
ment of members, and the payment of election ex- 
penses out of the rates, an addendum being carried 
expressing regret that the Chancellor of the Ex- 
chequer did not include payment of members in 
his last Budget. A resolution to suspend the 
standing orders so as to discuss the eight-hours 
question was defeated by 184 to 58. Resolutions 
to amend the Mines Act were then carried, and also 
one for the compulsory half-yearly examination 
and registration of steam boilers, and to compel 
all persons having charge of the same to pass an 
examination. The proposal to publish a monthly 
report was got rid of by moving the previous ques- 
tion. Then followed resolutions in favour of amal- 
gamation or federation of the trades, for the in- 
spection of all public works, and for the publication 
of the names of Government contractors, and of the 
general terms of the contracts. The giving of con- 
tracts to foreigners by the Government was con- 
demned by 182 to 22 votes, and a strong resolution 
was carried in favour of amending the Truck Acts. 
A resolution was then proposed for an eight-hours 
day for bakers. On this an amendment was in- 
serted by 206 to 5 votes, making the resolution 
general for ‘‘all other trades and occupations.” 
Thus the universal eight-hours day was affirmed 
without any qualification whatever. 

A resolution was carried to the effect that em- 
ployers should be held liable to make good any loss 
of tools or injury by fire on their premises, the 
Parliamentary Committee being instructed to take 
steps to give effect to the same. Prison-made 
goods imported into this country were condemned, 
and also the importation of all foreign manufactured 
goods not bearing the mark of origin. The Govern- 
ment is to be pressed to reintroduce the Employers’ 
Liability Bill next session. But an important amend- 
ment was carried, to ‘‘make employers financially 
and criminally responsible for all accidents caused 
by defective plant and machinery.” It was also 
carried that employers should be compelled “to 
give a statement of their case before any action for 
injury was tried.” On Thursday the eight-hours 
resolution of the previous day was overhauled, on 
the confirmation of the minutes, when the eight- 
hours day, or a maximum of 48 hours per week, for 
all trades and occupations was aflirmed—miners 
excepted. This was carried by 240 to 20 votes. A 
resolution was then carried to give security of 
tenure to the agricultural labourer, together with 
the clauses of the Irish Labourers Acts, with 
modifications suitable to England. Then followed 
a consolidated resolution dealing with factory in- 
spection, calling for more inspectors, male and 
female, from the ranks of labour. The resolution 
condemned the a of Miss Abraham and 
Miss Paterson, because they ‘‘ had no practical 
industrial knowledge.” The next resolution was in 
favour of making it a penal offence for an employer 
to bring, or cause to be brought, to any locality, 
extra labour where the existing supply is sufficient 
for the needs of the district. This resolution could 
hardly have been appreciated by the delegates, or it 
would have called forth more comment. Its object 
would seem to be to make ita penal offence for an 
employer to obtain other workmen while those in 
the locality were on strike. The ground is very 
dangerous, as any leader will find when he attempts 
to formulate such a measure. Resolutions were 
also passed with respect to Volunteer clothing, 
insisting that it shall be made under recognised 
trade union conditions ; with respect to bargemen 
and lightermen, insisting upon competent men ; 
and one condemnatory of the special report of some 
of the members of the Royal Commission on 
Labour. Then camo a resolution insisting upon 
the provision of sanitary house accommodation in 
connection with large works, and another insisting 
upon the fair brn clause being applied in all 
Government establishments, together with the 
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abolition of all classification. Another resolution 
drew attention to the liability of trustees, under 
the Trade Union Act, 1871, sections 7, 8, 9, 
and 10. 

These were followed by resolutions affirming 
that the Government should fix a special scale of 
compensation for all persons injured or killed 
through explosions, or by dangerous buildings, and 
one for the inclusion of docks, wharves, &c., in 
the Factory Act. The next resolution condemned 
the printing contracts of the Government, and 
urged that all such work should, on the expiry 
of contracts, be done by Government without 
contractor. The nomination of the Parliamentary 
Committee then took place, and also for the 
office of secretary. Thirty-two were nominated 
for the committee, and three for secretary. 
Then came the resolution on Socialism, and 
a surprise. The resolution proposed to nation- 
alise the land, mines, minerals, and royalty 
rents; an amendment was proposed to leave 
out *‘ mines, minerals, and royalty rents,” and in- 
sert ‘‘and the whole of the means of production, 
distribution, and exchange.” After some discus- 
sion thie was carried by 219 to 61. The new 
member for Leicester voted for the amended re- 
solution, as did also the members for Battersea and 
Middlesbrough, and, of course, the member for 
West Ham, who proposed it. The Congress has 
been captured by the Socialists, after a struggle of 
only four years. An American delegate addressed 
the Congress, and a resolution in favour of the 
Scotch miners was carried ; but resolutions on 
technical education and national holidays were got 
rid of by the previous question ; and one with re- 
spect to keeping women out of unhealthy trades 
found no seconder, as it was in condemnation of 
the proposed clause in the Factory Bill of last 
session. On Friday the Parliamentary Committee 
was elected, with a change of two members, 
and the return of one who had been on 
the committee previously. Three candidates for 
the secretaryship went to the poll, Mr. Tom Mann 
being at the bottom. Then came the vote for Mr. 
Fenwick and Mr. Woods, the latter winning by 211 
against 141 ; majority of 70 for Mr. Woods. Mr. 
Sam Woods, M.P., has never even been on the 
Parliamentary Committee, but he is the spokesman 
in the House of Commons of the Miners’ Eight- 
Hours Bill, and has won favour by his general 
conduct during the last three or four years. He 
also is a miner, as was Mr. Fenwick, his predecessor. 

The question of inter-trade disputes, the members 
of one union pitted against the other, was discussed 
at the Congress, and some curious revelations of 
the way in which trades sometimes harass each 
other were threatened, but they were averted by 
the previous question. A strony resolution was 
carried with respect to alien immigrants, which 
may eventuate in awkward combinations in Parlia- 
ment. The ‘‘solidarity of labour” is oddly 
illustrated in the resolutions touching foreign 
goods and foreign labour. The grouping of trades 
and of the subjects to be discussed at Congress 
was considered, and also amending the standing 
orders so as to deal more effectively with these and 
others matters. On the last day, instead of passing 
a whole heap of resolutions as in some former years, 
those remaining on the agenda were referred en 
bloc to the Parliamentary Committee, to be heard 
of again or not, as circumstances may arise. Thus 
ended the proceedings of the twenty-seventh Con- 
gress of the Trades of the United Kingdom. 

But the matters discussed, and the resolutions 
affirmed, cannot by any means be said to have 
ended with the Congress. For good or for evil the 
records remain, and it was curious to observe how 
speedily some of the ‘‘leaders” began to explain 
away, or minimise the force of, some of their votes. 
It seems to be very generally agreed that the re- 
solution to ‘‘ take over all the means of production, 
distribution, and exchange” is merely a pious 
opinion, an aspiration after an ideal. But the 
mass of the workers will not so interpret it. The 
eight-hours resolution, as amended, opens a 
wide door for differences, quite as wide as 
in the case of miners, but many employers seem 
to verge tc the opinion that legislation is necessary 
to place all upon the same footing The same thing 
will apply to a minimum wage; the one isas logical 
as the other, and nearly as feasible. Perhaps the 
most regrettable thing said at Congress was the 
contumely vented upon thrift. If the words meant 
anything, it was a condemnation of all voluntary 
effort by association, which, after all, is the proud 





boast of the English workman. Leaders should 
weigh their words if they would merit respect, and 
a sneer at thrift is about the last thing that should 
escape the lips of a labour leader. 





THE WORK AND COST OF THE NAVY. 

A TENDENCY of government by party is dis- 
tinctly towards retrenchment, be A in itself is 
quite satisfactory ; but on the eve of an appeal to 
‘* triumphant democracy,” there isa strong tempta- 
tion to take advantage of that lack of discrimina- 
tion, on the part of the great majority of the elec- 
torate, between the economy which makes for 
commercial prosperity, and that which is at the ex- 
pense of our national supremacy. And perhaps 
this temptation is most operative when the accounts 
of the Navy are under consideration, for it is so 
easy in measuring the relative strength of fleets to 
elevate an obsolete ship into a position of first im- 
portance, that careful and continuous vigilance 
is necessary to weigh aright such statistical com- 
parisons. Moreover, the need for naval supremacy 
cannot be too widely appreciated, and in view of 
the Parliamentary return just issued in accordance 
with the motion by Lord George Hamilton, no 
apology need be offered for referring to the 
subject, which is of first importance to all 
engaged in industry or commerce. First, as to 
the return of seagoing warships in commission, 
in reserve and building, one or two words may suf- 
fice, since we have repeatedly shown the relative 
positions. Itis given out in this Table that we 
have 24 battleships in commission and 15 in re- 
serve, together 39, while France and Russia are 
represented as having 34 in all, the former 27 and 
the latter 7. But if an analysis be made of the 
ships included, it will be found that quite a number 
of our ships have muzzle-loading guns, and other- 
wise are obsolete, since the Sultan, Ajax, Aga- 
memnon, Dreadnought, Swiftsure, and others of 
similar build seem to be included, while the obso- 
lete ships of France included, though of wood, have 
breechloading guns, and have armour. Again, we 
have only seven battleships under construction, 
France and Russia have each nine, so that instead 
of lessening the number, we ought to increase our 
programme in this direction. Britain has 67 cruisers, 
armoured and unarmoured, in commission, and 81 
‘other ships not torpedo-boats,” against 37 and 33 
respectively belonging to France and Russia com- 
bined. Britain has 55 cruisers and 51 other ships 
in reserve, against 25 and 42 belonging to France 
and Russia. Under construction, or completing, 
Britain has 15 cruisers and 51 other ships, against 
18 and 7 belonging to France and Russia. Thus 
in the matter of cruisers and other ships to 
which a ‘‘ present fighting value may be assigned,” 
to use the words of the report, Britain has 
in sight in all 320 vessels, of which 137 are 
classed as cruisers ; France has in all 108, of 
which 65 are cruisers; and Russia 54, of which 
15 are cruisers, the latter two combined having 162, 
of which 80 are cruisers. Even assuming these 
figures to be correct, we cannot man our ships 
or furnish them with engineers, so that a great 
problem remains to be solved in the direction of 
popularising the service. But laying aside the 
question of accuracy or manning, the point which 
we wish to discuss for the moment is as to whether 
the fleet is adequate, and this can only be done 
by some consideration of the work of the Navy. 

In addition to the figures we have referred to, 
the return gives the naval expenditure, the revenue, 
the tonnage of the merchant marine, and the value 
of the seaborne commerce of various countries for 
the latest year for which information is avail- 
able. Britain spends 17.4 millions on her Navy in 
the year, but if we add the expenditure for the 
colonies, the empire’s total is within a few pounds of 
18 millionssterling ; France spends10.9 millions, and 
Russia 5} millions. We therefore spend a trifle more 
than the two put together. But the revenue of 
the country is exactly equal to that of the two 
other countries put together, so that 7.85 per cent. 
of the revenue of the empire goes to the Navy, or 
about 19.3 per cent. of the revenue of the United 
Kingdom ; while in France 8 per cent. is thus dis- 
bursed, and in Russia 5.6 per cent. Although it is 
but usual to consider these two countries, because 
they are regarded by many as a possible combina- 
tion against us, it is interesting further to note 
that of revenue Germany devotes 5.9 per cent. to 
her Navy, spending on it 3.69 millions; Italy, 
5.45 per cent., spending 3.83 millions ; the United 





States, 2.84 per cent., the sum expended being 
4.36 millions. The Continental countries named 
differ from us in respect that the army is the first 
line of defence, and thus the navy is of less 
importance than is the case with Britain. The 
real need of a Navy is to protect not only our 
coast, for which we have but nineteen armoured 
ships, against 14 by France and a similar number 
by Russia, but also our seaborne commerce, hence 


the importance of a truly predominant fleet of © 


cruisers. The measure of the work must, there- 
fore, be against the extent of our merchant marine 
and of our seaborne commerce. 

We take, therefore, first the tonnage of our 
shipping. In the return Lloyds’ figures are repro- 
duced, and only vessels of over 100 tons are 
included. The United Kingdom tonnage is 114 
millions, but when the figures for the colonies 
are included, the total for the empire comes up to 
12? millions. France totals 1,052,022 tons, and 
Russia 492,202 tons. The total measurement of the 
fleets of the two countries combined only equal 
one-eighth of the British merchant marine, while 
the proportion of cruisers and other ships ‘to 
which a present fighting value may be assigned ” is 
as 1 to 2, Germany has 1? million tons—more 
than her two neighbours combined, but she has 
only in sight 42 cruisers and other ships as against 
their 162. Italy, again, has a fleet of 796,247 tons, 
and the United States 900,000 tons, exclusive of 
lake tonnage. 

The very varied quality of a cruiser precludes 
any very accurate comparison. We have shown 
that France and Russia have one cruiser to two 
owned by Britain, while the merchant tonnage is as 
1 to 8. Germany has 1 ton to 7.3 tons by Britain, 
with 1 to 7.6 cruisers, a remarkable similarity of 
proportions. Italy has but 1 ton to our 16 tons; 
but her ratio of cruisers is 1 to 6.4, while the United 
States has 1 ton to 14.2 tons by Britain, and her 
proportion of cruisers is the same as Italy. But it 
must not be assumed that we accept the dictum 
that cruisers should be in direct ratio to vessels, 
for it is the protection of trade routes rather than 
ship units that must be guarded against ; still the 
enormous preponderance of our shipping offers 
some suggestion of the extensive trade routes tra- 
versed, and therefore indirectly of the relative 
protection required. Moreover, it establishes the 
point that it is defence more than attack which 
must be noted. A few of the enemy’s fast cruisers 
on a well-traversed route would give work for a 
very much larger number of British cruisers, while 
no route could safely be left other than effectively 
protected. 

Another comparison which will, at least, be in- 
teresting is as to the relation between the naval 
expenditure of these respective countries and their 
merchant tonnage, and here, again, it will be found 
that Britain does not spend the same amount 
as the other countries. As we have indicated, 
the protection of the empire by the Navy costs 
17,966,4971. This works out to 28s. per ton, 
or taking the figures for the United Kingdom, 30s.; 
France, 10/.; Russia, 10/1. 6d.; Germany, 
42s.; Italy, 96s.; and the United States 97s. 
These figures show clearly that if our merchant 
navy can be effectively protected, the cost is not 
great when comparison is made with foreign 
countries. Even to those who take the narrow 
view that ships which are not exclusively engaged 
in the carrying of British commerce need not be 
protected at the cost of the ratepayer, the com- 
parison is satisfactory. But the return enables one 
step further to be taken--to ascertain the relation 
of expenditure for Navy protection against the value 
of our seaborne trade. 

Taking the foreign trade of the United King- 
dom, imports and exports, for 1893, totalling 
681.82 millions, the cost of protecting each 100. 
of this commerce is 51s. But if there be added 
the commerce of our colonies and dependencies, 
excluding, of course, the commerce between these 
and the home countries, which has already been in- 
cluded, the total is 929 millions, and here the cost 
of protection, i.e., the naval expenditure of the 
empire, is 39s. 5d. per 1001. of the commerce. The 
foreign commerce of France totals 272 millions, or 
barely one-third that of the British Empire, but 
her expenditure is more than half, so that the 
cost per 1001. of commerce is correspondingly 
greater, being 4/. Russia, although her population 
is three times that of the United Kingdom, has but 
a tenth of the seaborne commerce, or 64.14 millions, 
a point which more than any other establishes our 
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need for a greater fleet of cruisers. But while we 
expend 51s. per 1001. of oversea commerce, Russia 
spends 81. 3s. Germany has a seaborne commerce 
of 211.4 millions, and spends on naval defence 
353. per cent. of this value. Italy spends an 
enormously greater sum. Her naval expenditure 
is slightly greater than Germany, while her sea- 
borne commerce is little more than a fourth, and 
thus the ratio of the one to the other is 8/. 5s. per 
cent. of the commerce. The United States, by rea- 
son of her great commerce, totalling 373} millions, 
only spends 23s. per cent.; but in protecting 
British tonnage in this case we are largely protect- 
ing United States commerce. 

There must, indeed, be a very considerable 
overlapping in this respect, for clearly part of the 
exports included in the seaborne commerce of 
foreign nations are for Britain, while part of our 
exports are thus included. Our tonnage must find 
employment, and as it is essential to the nation’s 
wealth, it must be protected. But foreign nations 
are steadily approaching the position of being able 
to convey their own commerce, and here some 
figures as to the relation between tonnage and 
commerce may not be uninteresting. One unit of 
British tonnage is equal to 5841. of seaborne com- 
merce, while each empire ton is equal to 73/. of the 
empire’s seaborne commerce. The proportions in 
the other countries are 258/. of French commerce 
per ton of France’s ships ; Russia, 130/.; Germany, 
1221.; Italy, 58/.; and the United States, 415/. 

Some effort at summation of our investigations 
may be made, as it offers some suggestion of the 
work required of our Navy and the expenditure 
upon it. And first and most important is the 
extent of our seaborne trade and our dependence 
upon it. The United Kingdom cannot maintain 
itself by its owa products, without assistance from 
abread by the ordinary processes of exchange. It 
would be impracticable, even if possible, and there- 
fore we must have imports. The extent of these 
imports is scarcely realised, and in this direction 
Lord George Hamilton’s return does not offer sug- 
gestion. We import annually about 11/. of com- 
merce per head of the population, and export 
about 6/. - Thus each breadwinner is dependent on 
our exports to the extent of nearly 301. It is there-) 
fore most important that our foreign commerce 
should not be affected, otherwisethe producing power 
of the nation will be crippled. That which is im- 
ported is purchased in the cheapest market, and if 
we turn our producing power rather to meet our own 
requirements instead of importing, the purchase 
power of wages must decrease without any increase 
in the wage. The stoppage of our export trade, as 
well as import trade, must therefore have most 
disastrous results for the workmen, possibly more 
than for the capitalist. This fact cannot be too 
firmly enforced when there is a cry for retrench- 
ment at the expense of efficient protection to sea- 
borne commerce. France exports only 3/. 10s. 
per head of the population, importing about the 
same, while Russia imports over sea about 5s. 
worth per head of the population, so that there is 
less need for France and Russia to regard the 
naval protection of their commerce with the same 
strenuous care as Britain. But that they do, our 
figures clearly show. 
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Our dependence on seaborne commerce is there- 
fore enormously greater than any other of the prin- 
cipal European countries, a fact due largely to our 
insular position, and also to our colonisation. As 


we have said, Lord George Hamilton’s report does 
not give population, nor does it take cognisance of 
the dependence of the workers on our sea supre- 
macy, but this is brought home when we consider 
that the seaborne commerce is equal to 181. per 
capita as compared with 7/. 2s. for France, and 





lls. for Russia. Necessarily we have a very 
much larger fleet of merchant steamers, roughly 
12 times the tonnage of France, 26 times 
that of Russia, fully seven times that of Ger- 
many, and 16 times that of Italy. This is some 
measure of the work of the Navy; and yet, as 
we have shown, our number of cruisers, even on 
the most liberal computation, is not more than 
double those of Russia and France together, while 
our tonnage is eight times greater than theirs com- 
bined. Our naval expenditure per 1001. of the 
seaborne commerce is little more than half that of 
France, and but a third that of Russia, and 
yet great cry is made about the relative ex- 
penditures. But the expenditure, when compared 
against the merchant tonnage, reveals a truly 
surprising difference. We have mentioned that 
it is not necessary that the number of com- 
merce protectors should be in direct propor- 
tion to the tonnage of ships ; but it is remarkable 
that we only spend 30s. per annum on each ton of 
merchant shipping, while Russia and France each 
spend 101. The last item in our Table is scarcely 
of direct importance, for, as we have had occasion 
to point out, the Navy with us is the first line of 
defence—everything depends upon it. With other 
nations it is not so vital, for there the army has to 
meet the foe on all sides. Still, out of every 1001. 
of revenue, France devotes 8/. 23., and Russia 
51. 12s., to the navy, while we lay aside 191. 6s. 
—a difference which is more than explained by 
the relative work to be done in defending our 
commerce, 





SUBMARINE TELEGRAPH PROPERTY. 

Ir is probably a popular notion that the great 
difficulty attending submarine telegraphy is the 
cost of maintenance. If this is a popular idea, 
it is also a popular error. No doubt interruptions 
of cables are not without gravity, but when they 
occur on a large system possessing more than one 
cable, or havingalternative routes between important 
points, the attendant loss is greatly mitigated, and 
the question is reduced to the cost of the new 
cable laid down, and the charges of the repairing 
ship. A broken cable can generally be picked up, 
and the interruption traced to its source ; it then 
only remains to splice some new cable on to the old 
one, and the trouble is at an end. The weak point 
about submarine telegraphy really appears to be the 
ease with which competition can be developed. In 
old countries, such as France and England, the 
work of railway establishment is costly, and it is 
not a very easy matter to obtain authority to de- 
velop a competing line. But the case is altogether 
different with submarine telegraphy. Any body of 
capitalists can combine together, and no legislative 
authority is required by them before they can lay 
a cable in the ocean. Competition has certainly 
been the great difficulty of the Anglo-American 
Company. This undertaking has bought up one 
competitor after another, but it is still hampered 
with a formidable rival in the Commercial Cable 
Company. The directors of the Anglo-American 
are, no doubt, wise in making the best of the 
situation, and giving up the idea of securing a mono- 
poly of Transatlantic telegraphic business. Two 
rich, powerful, and high-spirited nations, such as 
the United Kingdom and the United States, are 
never likely to consent to such a monopoly, and 
the best course to be pursued is to allow the two 
competitive concerns to remain in operation upon 
the understanding that they do not work at 
cut-throat rates, but upon terms calculated 
to yield some return, at any rate, upon the 
capital embarked in their lines. Not only is 
competition a difficulty in Transatlantic tele- 
graphic business, but it threatens to be also a 
source of trouble in future to the Eastern and 
Eastern Extension Companies. These companies 
have developed between them vast and highly 
useful submarine networks, and the only drawback 
is the severe rates which they enforce for the trans- 
mission of messages. For the last 10 years there has 
been more or less agitation—especially on the part 
of the Australasian colonies—against these rates ; 
and the directors of the two companies have been 
wise enough to make some concessions, and not to 
stand out for the last ounce of their original pound 
of flesh. But the concessions granted have not 
been sufficient to altogether remove the complaints 
made, and quite recently the development of a 
competitive Pacific cable has been discussed at 


of the various Australasian Governments, and a 
number of more or less eminent Canadians and 
Americans. The American Gove) nment has so far 
assisted the projected Pacific cable as to make 
soundings between San Francisco and the Sandwich 
Islands, but the condition of the Washington Trea- 
sury has not been sufficiently encouraging lately to 
enable it to do more. The troubles which have 
afflicted the Australian colonies have also been 
something of a wet blanket upon the Pacific tele- 
graph scheme so far as the Australias are con- 
cerned. Still, allowing for all this, the question of 
a Pacific cable has certainly now assumed, in our 
judgment, a more definite form than at any former 

eriod. It must also not be forgotten that although 

nancial troubles in Australia and the United 
States have checked the progress of the under- 
taking during the last two years, these difficulties 
appear to be at length eubsiding, so that it may 
now be practicable to extend more support to the 
new line at each end of it. 

It appears to us that, although it is altcgether 
out of the question to expect that there should be 
only one submarine line between such countries as 
Great Britain and the United States, the Eastern 
and the Eastern Extension Companies have more 
chance of keeping Indian and Antipodean tele- 
graphic business solely in their hands. The Aus- 
tralian colonies have not collected capital to any- 
thing like the same extent as the Americans have 
accumulated it, and the Treasuries of the various 
Australasian Governments do not possess anything 
like the strength which has been acquired by the 
financial department of the United States at Wash- 
ington. If the American Government chose to 
embark in a Pacific cable, of course it could do so 
readily enough, and complete the work without any 
difficulty, but it has not shown at present any dis- 
position to embark single-handed in an under- 
taking in which it takes only a secondary interest. 
The same remark applies to the Cabinet of Ottawa. 
If any Government is to lay a cable in the Pacific, 
it must be an Australian Government, or, better 
still, a group of Australian Governments. During 
the last three years, deficits, rather than surpluses, 
have been the order of the day at Melbourne, 
Sydney, Adelaide, and Brisbane; but there are 
happily some indications that prosperity is return- 
ing to the Australian colonies, and the recent 
advance in Australian Government securities clearly 
shows that Australian national credit is by no 
means exhausted. It will not accordingly answer 
the purpose of the Eastern or the Eastern Exten- 
sion Companies to underrate the strength of the 
competition with which they may possibly have to 
deal. The better course for the two companies to 
pursue would appear to be to still further reduce 
their rates, or to lay a Pacific cable of their 
own. Of course it is easy to lay down pro- 
positions of this kind, and quite another thing 
to work them out. Still, the future interests in- 
volved are considerable, and it seems clear that 
the two companies will have to adopt one or the 
other of the two courses indicated. If the two 
companies maintain good relations with the Aus- 
tralasian Governments, and make a further mode- 
rate concession in rates, such a concession might 
be recouped by the gradual growth of business, 
and what may be termed the Ottawa alliance would 
in all probability collapse. In that case, difficul- 
ties now threatened might be averted for a time ; 
and the two companies would, of course, be at liberty 
to adopt later on, the second alternative course of 
laying a line of their own from Auckland to San 
Francisco. Such a line would necessarily be of 
little use unless it were a duplicate one—that is, 
unless it possessed at least two cables. One diffi- 
culty in the case appears to be that the threatened 
competition affects the Eastern Extension Com- 
pany more closely than the Eastern Company. No 
doubt the Eastern Company receives a share of the 
amounts charged for all messages transmitted to 
Australia, but the Eastern has also valuable Afri- 
can and Indian connections which would enable it 
to regard the loss or diminution of Australian 
business with far more equanimity than its ally 
and neighbour. Still, it would appear to be a wise 
policy for each of the two companies to make 
efforts to retain unimpaired the whole of the lucra- 
tive business which they have built up during the 
last quarter of a century by sustained, persever- 
ing, and intelligent effort. 








JACKSONSVILLE.—Jackgonville, Florida, expects shortly 


Ottawa by a conference comprising representatives! o have a steamship line to the West Indies. 
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THE SALFORD SEWAGE WORKS. 

Tue Salford Sewage Works were included in the 
list of works to be visited during the Manchester 
meeting of the Institution of Mechanical Engineers. 
These works are situated not far from the Salford 
Docks of the Manchester Ship Canal, the effluent 
water flowing into the canal. About 34 acres of land 
are occupied by the works, and of this two-thirds 
consist of buildings, &c., whilst the rest is used for 
depositing sludge. The works were completed in 
1878, having been constructed under the direction 
of the then borough engineer, Mr. Arthur Jacob, 
M. Inst. C.E. The population of the borough is 
about 200,000. The great intercepting sewer of the 
borough is 8 ft. in diameter ; this sewer collects 
about seven-eighths of the sewage of the borough, 
and passes through the works at about the level of 
the ship canal. The other eighth of the sewage 
dealt with is from the district of Pendleton, and 
enters the works at an elevation of about 30 ft. 
The quantity of sewage and land water dealt with 
is estimated at 7,500,000 gallons per day during dry 
weather; whilst in wet seasons this quantity will 
be doubled or even trebled. 

About 1,000,000 gallons of the average quantity 
flows by gravitation, the remainder being pumped. 
In times of heavy storms the volume is so 
much increased that the works are not capable of 
dealing with it, and it passes directly into the 
canal by the ordinary storm overflow channels. 
There is a penstock to control the flow of sewage to 
the canal. The sewage passes through a screen 
of light iron bars in order to intercept articles 
that might choke the valve, and this screen is 
cleared by means of rakes worked by a hand 
winch and chain. The sewage is collected in a 
sumph, and from thence is taken to the pumping 
engines. There is an automatic float gear which 
communicates with the steam valve, and which 
will shut off steam when the level of the sewage in 
the sumph has fallen low enough for there to be 
danger of the engines racing. The sewage is 
raised about 37 ft. above the canal level. 

There are two pairs of engines of the compound 
vertical direct-acting type, with cylinders 26} in. in 
diameter and 40} in. in diameter by 6 ft. stroke. 
The pumps, which are double-acting, are worked 
direct, and are 30in. in diameter. The pump valves 
are of the ordinary flap-valve type, and are faced 
with india-rubber. Each pump has four inlet and 
fouroutlet valves at the top and bottom end, making 
16 valves in all, each with an opening of 17 in. by 
18 in. It may be stated that as the working of the 
engines was not considered satisfactory, they have 
been recently overhauled by Messrs. John Hopkin- 
son and Son, who have suggested various modifica- 
tions that have resulted in a marked improvement 
in their efficiency. There are four Lancashire 
boilers, 28 ft. long by 7 ft. in diameter, which supply 
steam at 64 lb. pressure. There is also a Green’s 
economiser, with 160 tubes. There are surface 
condensers, the refrigerating water being supplied 
by the sewage effluent. The condensed water, 
however, is not used for feeding the boilers. 

The sewage, as pumped, is passed through cast- 
iron pipes 30 in. in diameter, to a tank in the tower 
of the mixing house, and from thenceit flowsthrough 
pipes 30 in. in diameter to the far end of the range 
of sewage tanks. The sewage effluent from the 
tanks passes down an overflow channel or else into 
a turbine by which the lime-mixing machinery is 
driven ; the head is 15 ft., and in this way about 
14 horse-power is regained from the work done in 
lifting the sewage. The remainder of the fall of 
effluent water is chiefly spent in a tumbling bay or 
aérating cascade in the covered culvert leading 
back to the intercepting sewer outfall. The work- 
ing expenses of pumping the sewage amount to 
about 2160/. per year. 

These works were constructed for carrying out 
the lime process of sewage treatment, but there 
has been conducted at these works during the past 
four years a very complete and searching series of 
experiments as to the efficiency of all the best 
known systems of sewage treatment existing to-day. 

There are 12 precipitating tanks in two series 
of six each; they are 80 ft. wide and 115 ft. 
long, and are from 6 ft. to 8 ft. deep; the bot- 
tom slopes towards one end, where there is a 
channel with outlet valves and pipes for letting 
out the sludge, which also provide for carrying 
off the sewage or effluent water when it is required 
to empty the tank ; usually, however, the flow is 
from one tank to another through the series of six, 





and from these the effluent water is taken to the 
turbine of the lime-mixing plant, or escapes to the 
tumbling bay. The total area of water surface in 
the tanks is 12,360 square yards, whilst the capacity 
is nearly 5,000,000 gallons in all. The cost of 
treating the Salford sewage by the lime process is 
about 2000/. per year. The method of operation 
is as follows: After a series of sewage tanks has 
been some weeks in use, the stream is diverted to 
the other series. The water in the tanks is then 
drawn off, and the semi-liquid sludge is made to 
flow through the outlet pipes into the sludge pits ; 
these are well drained, and the sludge is thus dried 
until it has been reduced to a consistency suitable 
for shovelling it into trucks to be conveyed away. 
The amount of sludge is about 24 tons of wet 
sludge per million gallons of sewage ; this is equal 
to about 12 tons of sludge when air dried, and will 
contain about 3 tons of solid matter; of this about 
25 per cent. consists of the lime which has been 
added ; whilst the remainder includes about 48 per 
cent. of harmless mineral matter, and about 27 per 
cent. of highly putrescible organic matter. 

The borough engineer, Mr. Joseph Corbett, has 
recently submitted a scheme for the treatment of 
the sewage of the borough and the disposal of the 
sludge, and as a part of this scheme the corpora- 
tion has provisionally accepted a tender from 
Messrs. Simons and Co. for the construction of a 
steel screw steamer, specially designed for carrying 
the sludge out to sea by the shipcanal. The vessel 
will have a length of 170 ft. anda breadth of 31 ft., 
and will take 600 tons of sludge each trip. The 
sludge will be pumped in a semi-liquid state into 
the vessel from two circular tanks constructed on 
the low-lying ground below the level of the pre- 
cipitation tanks, and into which the sludge will 
gravitate through cast-iron pipes 18 in, in diameter. 
Each of these tanks will be 100 ft. in diameter and 
8 ft. 6 in. in depth. 

The first cost of the whole sewage works was 
about 101,000/., an amount which entails an ex- 
pense of 4114/1. a year for interest and sinking 
fund. The contractors for the tanks, buildings, 
&c., were S. W. Pilling and Co.; the engines 
were by James Watt and Co., Birmingham ; the 
North Moor Foundry Company supplied the tur- 
bines ; and Hamilton, Woods, and Co., of Salford, 
the lime-mixing machinery. 





NOTES. 
THE PREPARATION OF CHROMIUM. 

M. Henri Morssan has recently succeeded in 
preparing pure chromium in considerable quan- 
tities, a feat previously unaccomplished. The so- 
called ferro-chrome contains a large proportion of 
carbon, which has a great effect on the metal. 
Moissan some time ago found that the sesquioxide 
of chromium could readily be reduced by carbon in 
the electric furnace, the best results being obtained 
in one of the reverberatory type, having an in- 
clined carbon tube passing through it. The mix- 
ture of chromium sesquioxide and carbon is added 
from time to time at the upper end of this tube, 
and the reduced metal is collected at the lower end. 
Ingots weighing as much as 50 lb. have been thus 

repared, but the metal is very impure, containing 
arge quantities of carbon, with which chromium 
forms definite carbides. By fusion with lime the 
amount of carbon can be reduced to from 1.5 to1.9 
er cent. To get rid of these last traces of carbon, 

. Moissan heats this refined metal with fused lime 
in an electric furnace, and thus has obtained ingots 
of practically pure metal. This proves to be 
infusible in the oxyhydrogen blowpipe, and has 
no magnetic action. It is, moreover, soft, whilst 
the carbide crystals will scratch glass or even 
quartz and topaz. Even when the metal con- 
tains but 1.5 to 3 per cent. of carbon, it can 
only be worked with diamond tools, whilst the 
pure metal can be easily filed. It can also be 
polished, being whiter than iron, and tarnishing but 
little when exposed to moist air for several days. 
Such tarnishing as does take place is wholly super- 
ficial, and does not increase with time, as in the 
case of iron. It also casts well, being very mobile 
when fused. Ata temperature of 2000 deg. Cent. 
the pure metal takes fire and burns with brilliant 
scintillations. The metal also combines with silicon 
when heated with that body in the electric furnace. 
The product will scratch the ruby, and is unacted 
on by aqua regia, or fusion mixture. An addition 
of .5 per cent. of pure chromium to copper nearly 





doubles the strength of the metal. The alloy takes 
a fine polish, and tarnishes less easily than pure 


copper. 


Lanp RECLAMATION aT THE MovutHS OF 
THE ELBE AND WESER. 

A considerable quantity of land has been re- 
claimed at the mouths of the Rivers Elbe and 
Weser. These rivers, on nearing the sea, run 
through large areas of low-lying ground. The tides 
caused silting upon the river banks proper, so that 
the land here was some 6 ft. higher than farther 
inland, and thus, whilst the river banks were only 
flooded in the case of exceptionally high tides, the 
low country beyond them was under water every 
tide, the sea getting access to it by deep channels 

assing through the ‘‘high” land on the river banks. 

n commencing the work of reclamation, some 
200 years ago, this high land was put be- 
yond the reach of even exceptional tides by 
the erection of dykes, the surface water being 

sed off through sluices, and this system was 
ater on extended to the ‘“‘low” lands. Since 
1850 a large amount of reclamation work has been 
accomplished, the practice being to surround a 
low district by a dyke, and to drain the interior 
through sluices. The work has, however, been 
heavy, owing to the distance between many of 
these low spots and the river, being as much as 
15 miles in some cases, and, consequently, the 
channels had to be made of relatively very large 
capacity for the amount of water they had to 
carry. Moreover, the fall available for drainage 
is, In many cases, very small. Steam pumping 
has, therefore, been resorted to of late years, 
a notable example being the drainage of the 
Neuland-Engelshoff Syndicate, who have reclaimed 
some 2470 acres of marsh land. The lowest level 
of the district drained was 3 ft. below the mean 
level of the North Sea, and some inches below the 
ordinary low-tide mark. In winter time, therefore, 
most of the land dealt with was completely covered 
with water. The pumps were designed to pass 
1700 tons of water per day, the mean lift being 
4 ft., though the power provided is sufficient for a 
lift of 6 ft. A centrifugal pump is employed, 
driven by a 45 horse-power compound engine, 
having cylinders 13.78 in. and 23.62 in. in dia- 
meter by 17.72 in. stroke. The engine-house is 
founded on piles, capped by a layer of concrete 
3 ft. 4 in. thick. The cost of the work was 4000I., 
and the annual charges amount to 2301. 


Tue SoutHampton to New York ReEcorp. 

It would appear as if the American Line were 
determined to do the best for the claims of South- 
ampton as a port of departure for the Transatlantic 
steamers, for lately the steamers New York and 
Paris have been making better time, and the 


M. | difference between London and New York, by 


the respective routes, is asa result reduced to a 
minimum, notwithstanding the high speeds main- 
tained by the Campania and Lucania. Quite 
recently the Paris broke record from Southampton 
to New York, making the voyage of considerably 
over 3000 miles in 6 days 9 hours 3 minutes, and 
the New York following her reduced the time still 
further to 6 days 8 hours 38 minutes, maintaining 
a speed of 20.0 knots. The daily runs were 457, 
496, 480, 506, 495, 507, and 109 miles to New York, 
and as the vessel had to slow down for fogs on several 
days, the time was unduly prolonged. Coming 
home the record was again broken, the average 
te having been 19.8 knots, and the duration of 
the passage 6 days 11 hours 12 minutes. The daily 
runs were 423, 459, 462, 468, 467, 466, and 329 
miles. One point which should be specially noted 
is that the time in port of the vessels admits of very 
little overhaul of the machinery of the American 
vessels, as they arrive on the Wednesday or Thurs- 
day at Southampton, and go out again on the 
Saturday, and at New York they arrive at the end 
of the week, and leave again on the Wednesday, 
so that they are only three weeks occupied in each 
round voyage, as against four weeks with other 
Atlantic record-breaking steamers, and this cir- 
cumstance at once attests to the splendid workman- 
ship of the machinery, and the thorough reliability 
of the vessels for sustained service. Another point 
of note is that only a few passengers go from London 
by Queenstown, as compared with the many who 
join the steamer at Liverpool, by which latter 
route much more time and inconvenience is 
experienced in getting from the train to the 
steamer, as compared with the short railway 
journey right alongside the steamer at South- 
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ampton, so that the trip from London to New York 
is accomplished practically as fast by the one route 
as by the other, owing to the quick passages of the 
American steamers. If Liverpool means to main- 
tain her undoubted position, some step will require 
to be taken to shorten the time between London 
and Queenstown vid Liverpool, as well as by the 
overland route vid Holyhead and Kingstown, 
which, involving greater expense, is for the few. 


Tue SHEFFIELD AND Lonpon Rattway. 

The contracts for the construction of the new 
railway which is to connect the Manchester, Shef- 
field, and Lincolnshire system, from a point a few 
miles south of Sheffield, with the metropolis, have 
now been let, and the work on the whole lergth 
will be immediately started and hurried forward. 
There were, in all, six contracts for the 92 miles of 
railway, and a seventh comprised the works within 
London. No. 1 contract commences with the exist- 
ing Sheftield Railway at Annesley, and terminates a 
little south of East Leake, extending for about 18 
miles, and passing through the town of Nottingham, 
where therailway will beintunnel throughrock. This 
length has been let to Messrs. Logan and Heming- 
way, Sheffield. The next 15 miles, comprised in 
No. 2 contract, begins at East Leake, and, passing 
through Loughborough and Leicester, where there 
are heavy works, terminates a few miles to the 
south of the latter town. This part is to be con- 
structed by Mr. H. Lovat, Wolverhampton. The 
third contract, undertaken by Messrs. Topham, 
Jones, and Railton, Great George-street, London, 
carries the line 19 miles further south, through 
Lutterworth to within a short distance of Rugby, 
These three contracts, extending to about 52 miles, 
will be uader the direct control of Mr. Edward Parry, 
M. Inst. C.E, Nottingham, while Sir Douglas 
Fox himself and Mr. Francis Fox will personally 
direct the works on the remaining 40 miles to 
Quainton-road, as well as the heavy and important 
works within the metropolis. From Rugby to 
Charwelton, a distance of about 15 miles, the line 
will be constructed by Mr. Thomas Oliver, Totley, 
near Sheffield. On this length there is, at Catesby, 
a tunnel about 3000 yards long, while at Rugby 
there is a large viaduct over the main line of the 
London and North-Western Railway. The two con- 
tracts comprising the work between Charwelton 
and Quainton-road on the Aylesbury and Bucking- 
ham line of the Metropolitan system—a distance of 
about 25 miles—are to be carried out by Mr. J. T. 
Firbank, of London Bridge. The contract prices, 
we are informed, are well within the Parliamen- 
tary estimates, which allowed about 37,0001. per 
mile for these 92 miles, and as to the character of 
the work it may best be described generally as heavy 
cross-country main line. The terminus in London 
is to be in Marylebone-road, and a connection from 
the Metropolitan line already referred to, is to be 
carried through St. John’s Wood and Lord’s 
Ground, the length being about 44 miles, which is 
entirely in tunnel or cut and cover, costing about 
550,000/. The contract for this length, including 
the terminal station and hotel, is to be let next 
week, so that this difficult part of the work may at 
once be proceeded with at various points. It com- 
prises also a heavy bridge over the Regent’s Canal. 
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A Barometer Manual for the Use of Seamen. With 13 
Illustrations and two Pla’ 


Lllus' tes. London: Her Majesty’s 
stationery Office. [Price 1s. 3d.] 
THE second edition of ‘‘A Barometer Manual for 
the Use of Seamen,” authorised by the Meteoro- 
logical Council, has recently been issued. So many 
differing barometer manuals have been issued from 
the Stationery Office during the last 40 years, all 
such trashy affairs, that from sheer nausea we 
refrained from looking into this one until we were 
informed that it was something like the thing 
wanted. Acting upon this admonition, we have 
read through the second edition, and gladly find 
that the little book deserves to be commended. It 
evidence of being the work of several pens, 
from the difference of style, reiterations, and man- 
nerisms it exhibits. The style is curious in some 
parts, tautolo: ical, rather illogical, with involved 
sentences, and inappropriate use of prepositions. 
The teaching is not altogether phen sty witness 
this on the vernier, ‘‘ The general principle of this 
contrivance is that a given length of the vernier, 
equal to a certain number of divisions of the fixed 
acale, is divided into one more or one less than 














that number of divisions.” The principle is not so 
general. Careful instruction is given to read to 
-001 in.; then follows the announcement that the 
verniers are now made to read only to .005 in.; re- 
finement thus gives place to coarseness, for such a 
vernier might be dispensed with altogether. We 
are told that there are two corrections for a 
barometer, one to show what the reading would 
have been at the temperature 32 deg.; and ‘‘a 
similar correction is also required to compensate 
for the variation of temperature of the brass scale.” 
This is a muddle which we are not concerned to 
clarify. Then the mariner is told to allow .014 in. 
for every 5 deg. of temperature, and succeeding 
figures are worked up .013. It would occupy no 
amall space to unfold the idiosyncrasies of explica- 
tion, such as obvious contrasts stated fully, obscure 
contrasts left to vice versed. The small charts of 
ressure and prevalent winds, for January and 
5 uly, are far from satisfactory. 
spherical pressure in tropical geas ‘‘ will be found 
to occur between noon and 1 p.m. and between 
6 and 7 a.m.” is a partial statement of the case, as 
it occurs also at 1 a.m. and 7 P.M. 

The chapter on winds and storms of the tem- 
perate zones is a good digest of present knowledge, 
as the following will show: ‘‘ In the northern 
hemisphere the lower barometer is on your left 
when your back is turned to the wind, and when 
you are thus placed a ship on the starboard tack is 
advancing towards your right, she goes towards the 
higher barometer and recedes from the lower. In 
the southern hemisphere this is reversed, and the 
ship on the port tack advances towards the higher 
and leaves the lower barometer. But this rule will 
only be strictly applicable so long as no change takes 
place in the barometrical pressure, and it may so 
happen that a high pressure towards which the ship 
is going may be receding from her faster than she 
sails, and a lower pressure may be coming up astern 
and overtaking her; or it may be that a lower 
pressure towards which the ship is sailing may be 
moving away faster than she sails. Still the in- 
fluence of the tack must always be felt, and on the 
whole it may be said that in the northern hemi- 
sphere a rising barometer on the starboard tack 
is not a sufficient indication of improving weather, 
and other signs should be looked for before trusting 
it. In all cases for the northern hemisphere a 
rising barometer on the port tack is a valuable indi- 
cation of improving weather, while a falling baro- 
meter on the starboard tack is an important warn- 
ing in the other direction. The order is reversed 
in the southern hemisphere. . . . If a storm is ad- 
vancing eastward at the rate of, say, 20 miles an 
hour, and if the ship is steaming at the average rate 
of, say, 10 miles an hour, the result will be that 
when going westward the ship will have a relative 
rate of motion towards the storm of 30 miles an 
hour, but when going eastwards, of only 10 miles 
an hour.” 

The treatment of tropical storms goes over much 
the same principles as are adduced in the previous 
chapter, with much technical reference to seaman- 
ship, which will puzzle many ‘‘old salts,” and, 
finally, Mr. Meldrum is introduced to upset much 
of it. The Psalmist said; ‘“‘I would hasten my 
escape from the windy storm and tempest,” and 
mariners would gladly do the same, especially if 
they are to bear all this verbage in mind. 

The manual gives explanations, which might be 
more explicit, and illustrations, which might be 
clearer, of the theories regarding winds and their 
relation to weather and barometrical pressure, as 
expounded by orthodox meteorologists. However 
far short of a standard treatise on the subject, it 
may safely be said to be far and above all previous 
attempts. Young nautical officers should not omit 
to study it, and it requires careful study. Experi- 
enced mariners, well conversant with storm theories, 
will find its teaching acceptable. The matter has 
been well thought out, but the writing might be 
clearer and more succinct. Every one should read 
it who would enter understandingly into discussion 
of daily weather, now so prominently brought to 
public notice by weather charts, and weather 
reports in the newspapers. 


Geometrical Conics. By the Rev. Joun Mitneg, M.A., 
late Scholar of St. John’s, Cambridge, Author of 
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In 215 well-printed pages, the authors of this 
treatise deal with the properties of the three 
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conical curves. Part I. contains 72 pages devoted 
to the parabola. Part II. is headed ‘‘ Central 
Conics,” and treats of the ellipse and hyperbola. 

In reading this manual, one soon notices that it 
is not a reproduction of Besant or Taylor or an 
other favourite text-book, but that it is a wor 
of considerable freshness and originality. Efforts 
have been made, and with success, to classify 
and link together the properties of each curve. 
We thus have a series of propositions obviously 
dependent and well threaded together, instead of a 
number of separate and disjointed theorems. This 
disconnection, it must be admitted, has done much 
to turn students away from the subject of geo- 
metrical conics, which is as interesting as it is 
educational. 

We may point out the section on diameters and 
that on normals as salient instances in which the 
authors depart from the beaten track, and with 
happy results. The sequence of the propositions 
is new, and the mode of deduction is often very 
elegant. Quite an important point occurs in the 
discussion of the equations a 8 = ky? anday =k £6. 
The value usually assigned to the constant k con- 
nects it with anharmonic ratio ; but that given on 
page 200 we have failed to find in Salmon, Smith, 
Casey, or any other text-book. The expression is 
so simple that it seems strange the result so long 
escaped attention. 

Much interest is added to the work by the fre- 
quent references which are made to the original 
contributions of writers on conics. Occasionally 
we meet the names of Simson, Maclaurin, and 
Adams, while that of the old Greek geometer 
Apollonius is constantly recurring. Indeed, the 
student cannot help remarking how much was dis- 
covered by the mathematician of Perga (250 B.c.), 
and how little he left to be gleaned by moderns. 
It seems rather a pity that Apollonius has never 
been Englished, the footnotes all referring to 
Halley’s edition of 1710, the latest published in 
England. 

The authors of this book are evidently saturated 
with their subject, for over and above a minute 
discussion we frequently find several alternative 
proofs of important propositions. The results of 
analysis are often given for the purpose of com- 
parison. This will be found very serviceable by 
the reader who has some knowledge of analytical 
conics. 

The work contains numerous exercises sclected 
from recent College examination papers, and also 
copious hints for their solution. Typical examples 
are fully worked out, and are models of the finest 
Cambridge methods. The bock concludes with a 
long chapter of miscellaneous propositions, includ- 
ing Pascal’s, Maclaurin’s, Carnot’s, Frégier’s, and 
Stewart’s theorems, as well as other conical arcana. 

This manual of ‘‘ Geometrical Conics’”’ well sus- 
tains the high reputation for mathematical scholar- 
ship which its authors achieved by their other 
publications, 


BOOKS RECEIVED. 

Igiene delle Abitazione. Vol.11I. Provista, Condotta, e 
Distribuzione delle Acque. Dell’ Ingegnere Donato 
Spartaro. Parte Terza. La Distribuzione delle Acque. 
Con 545 incisioni e 4 tavole. Milan: Ulrico Hoepli, 

The Encyclopedia of Founding and Dictionary of Foundry 
Terms Used in the Practice of Moulding. By Simpson 
Bo.ianD. New York : John Wiley and Sons ; London: 
Kegan Paul, Trench, Triibner, and Co., Limited. 

Chats on Invention, being an Attempt to Train the Faculty 
of Inventicn. By Jonn Martin, London: Offices of 
Invention, 

A Treatise on the Measurement of Electrical Resistance. 
By Wiiu1aAm ArtuurR Price, M.A., Assoc. M. Inst. 
C.E. Oxford: The Clarendon Press. 

Coal Dust an Explosive Agent ; as shown by an Examina- 
tion_of the Camerton Explosion. With seven Plates. 
By Donatp M. D. Stuart, F.G.S. London: Office 
of the Colliery Guardian; New York: Spon and 
Chamberlain. 

Mining Engineering ; and Miners’ Guide. By Henry A. 
Gorpvon. Wellington, New Zealand : Samuel Costall ; 
London : Eyre and Spottiswoode. [Price 10s.] 

Diseases of the Air Brake System ; their Causes, Symptoms, 
and Cure. By PavuL SYNNESTVEDT. Chicago: The 
W. F. Hall Printing Company. 

The Water ae ‘owns and the Construction of Water 
Works. By W. K. Burton, Assoc. M.1.C.E. To 
which is appended a paper on The Effects of Earthquakes 
on Water Works. By Professor JoHN Mitnz, F.R.S, 
With numerous plates and other illustrations. London : 
Crosby Lockwood and Son. [Price 25s. ] 

Boiler Construction and Useful Information for Practical 
Men. ByW. D. Cruicksuank, M.I.M.E. Sydney, 
N.S. W.: James Blackwood and Sons. [Price 6s.] 

The Sanitary Arrangement of Dwelling-Houses. By A. 
J. WA.uIs-Tayter, Agsoc. M. Inst. C.E. London: 
Crosby Lockwood and Son. 


Se ea 





' 
] 
i 


362 


ENGINEERING. ~ 


[Sepr. 14, 1894. 














Turning Lathes: A Manual for Technical Schools and 
Apprentices. With 225 Illustrations. Edited by 
James Lukin, B.A. Fourth Edition. Colchester: 
Britannia Company. 

Particulars of the Warships of the World. London: 
L'oyds’ Register of Shipping. 

A Practical Treatise on Patents, Trade Marks, and De- 
signs, with a Digest of Colonial and Foreign Patent 
Taw. By Davin Fvutton, A.M.1LC.E. London: 
Jordan and Son. 

The Journal of the Iron and Steel Institute. Vol. XLV. 
Edited by. ENNETT H. Broveu, Secretary. London 
and New York: E. and F. N. Spon. 

Publications of the Lick Observatory of the University of 
California. Vol. IfI., 1894. Sacramento: State Office. 

The Junior Enginecring Society. Record of Transactions. 
Vol. IIL, Twelfth Session, 1892 93. Edited by WALTER 
: Dunn, Secretary. London: Published by the 

ociety. 

Pocket-Book of Electrical Formule. By W. Gripe and 
M. Hamitton Kircour. London: The Electrician 
Printing and Publishing Company, Limited. 

Theoretical Mechanics; Solids; Including Kinematics, 
Statics, and Kinetics. By ArTHUR THORNTON, M.A., 

. a London and New York : Longmans, Green, 
and Co. 

Heat, Treated Experimentally for the Use of Schools and 
Students. By Linnazus Cumminc, M.A. London and 
poe es ‘enews Longmans, Green, and Co. [Price 
4s. 6d. }. 

An Introduction to the Integral and Differential Calculus. 
—— Wyatt, F.R.G.S. London: Whittaker 
and Co. 

English Patent Practice. With Acts, Rules, Forms, and 
Precedents. By Henry CUNYNGHAME. M.A.  Illus- 
trated. London: William Clowes and Sons, Limited. 

The Practical Designing of Structural Ironwork. By 
Henry Apams, M. Inst. C E., M.I. Mech. E. First 
Series, revised and enlarged. London: E. and F. N. 
Spon ; New York: Spon and Chamberlain. 

A Text-Book on Roads and Pavements. By Frep. P. 
Spatvinc. New York: John Wiley and Sons; Lon- 
don: Gay and Bird. [Price 10s.] 

Elements of Marine Surveying, for the Use of Junior Naval 
Officers. With Numerous Exercises. By the Rev. J. L. 
Ropsrnson. M.A. London and New York: Macmillan 
and Co. [Price 7s. 6d.] 





THE BOILER QUESTION IN THE NAVY. 
To THE EprTor oF ENGINEERING. 

Siz,—The national boast that ‘‘ Britannia rules the 
waves,” made for so long without the slightest reserva- 
tion, is at present expressed in much more guarded lan- 
guage. Now we say, if we can maintain a fleet equal, in 
all respects, to the combined fleets of any two forei 
Powers, we may possibly continue to rule the waves. We 
are told, on high authority, that in designing our ships 
due regard is paid to what is being done elsewhere, and 
the Admiralty have an Intelligence Department pre- 
sumably to collect information of value in enabling the 
Board to take the necessary steps to maintain our naval 
supremacy, and meet any movement of another Power by 
a counter-movement of greater force. 

The particular feature in almost all modern ships of 
war belonging to other Powers with which I now pur- 
pose dealing, is one that our Admiralty, after due con- 
sideration, have decided to be worthless, and need not be 
imitated. I offer no opinion whatever as to the relative 
merits of guns and armour, but — sympathies are entirely 
with those naval men who hold that our ships should be 
capable under all circumstances of bringing the enemy to 
action, of forcing him to fight, in the hope that he may 
be completely disposed of without further loss of time. 
When the enemy possesses fast ships, this capability not 
only entails a speed superior to his, but the power of 
maintaining that superior speed over a longer time. And, 
in brief, this is the very thing our ships cannot do. 

Naval activity in other countries often brings work to 
this. Among recent examples, Messrs. Humphrys, 
Tennant, and Co. have made engines and boilers for the 
Russian ironclad Tria Sviatitelia, a vessel which in her 
dimensions, displacement, and design generally resembles 
our Nile and Trafalgar. Her engines are simply repro- 
ductions of the Nile’s by the same maker, but there is a 
wide difference in the boiler installation. For while the 
Nile has only six single-ended boilers containing 24 fur- 
naces, with 609 square feet of grate and 20,000 square feet 
of heating surface, the Tria Sviatitelia has 14 single- 
ended boilers containing 42 large furnaces, with 1050 
square feet of firegrate and 31,000 square feet of heating 
surface. The three boilers of the Nile, in one row, 
measure, without clearance spaces, pn ee the correspond- 
ing measurement in the Russian vessel being 103 ft. The 
Nile and Trafalgar are the outcome of a desire on the 
part of certain naval officers for an improved Dreadnought, 
a ship for which they had concei\ed a profound admira- 
tion. The newer vessels are 25 ft. longer, 9 ft. broader, 
and, as completed, of 1600 tons greater displacement than 
the Dreadnought ; but, although 50 per cent. more horse- 
power and 24 knots more speed were expected, the weight 
of machinery was cut down by about 400 tons, and thes 
occupied by boilers by about 25 ft. in the length of the 
ship. The Russian Admiralty also evidently admired 
this type of vessel, but fully alive to the value of a high 
sustained sea s » a8 distinguished from trial perform- 
ances, they allowed about the same weight of machinery 
as in the Dreadnought, as well as a proportion of the 
extra internal capacity due to the ph kaw 4 sad li of 
the ship. This case is typical of Russian naval practice 
in the matter of boilers. The Nile’s boilers are the result 
of the Admiralty’s laboratory experiments, to find the 
minimum sufficient for a given power for a very short 





time, under exceptionally favourablecircumstances. The 
Tria Sviatitelia’s are based on the well-known every-day 
results in mercantile steamers burning coal in grates of 
the standard length of 6 ft., under funnel draught alone, 
right throughout the voyage. The usual expectations 
with such steamers are 12 horse-power per square foot of 
grate on trial, and 10 horse-power for continuous steaming 
atsea. The Tria Sviatitelia is said to be of 10,600 horse- 
power, being 10 times the area of her firegrate, but in 
view of the comparisons instituted above, it is obvious 
that such a statement is a or nee misleading. The 
Russians place no reliance whatever on forced draught, 
but there is no reason why they should not close their 
stokeholds, lengthen their grates, and use forced draught 
just as we do. Let me illustrate my meaning. he 
Alexandra, in the pre-forced-draught epoch, got about 
8600 horse-power on trial, with 780 square feet of 
firegrate, and, of course, could not repeat the per- 
formance. But, with our subsequent knowledge of 
forced draught, it cannot be denied that with closed 
stokeholds a repetition of the trial power would be a ver 
easy matter. do, too, with the Tria Sviatitelia; she wi 
give about 12.500 horse-power on trial, and with her stoke- 
hold closed in could repeat the performance as often as 
desired. 

As she stands now, the Tria Sviatitelia has 50 per cent. 
more grate and heating surface than the Royal Sovereign, 
so that under closed stokeholds it would require no more 
effort to maintain 12,000 horse-power continuously in the 
Russian ship than it did to maintain 8000 in the British 
ship on her run to Gibraltar, referred to by Dr. White, 
and for other powers pro rata; the Sanspareil’s trials 
showing these engines to be capable of 14,500 horse-power. 
How, then, is a modern British fleet to compel a modern 
Russian fleet to fight if the commander of the latter did 
not feel so disposed? The thing is a palpable absurdity. 
Duplicates of the Tria Sviatitelia’s machinery are bein, 
fitted in the Pultova, a smaller and finer-lined ship, an 
very similar sets for the latter’s two sister ships. The 
three ships of the Sinope class have engines good 
for 13,000 horse power, and 14 large boilers; the 
Gheorghy Pobyedonosets has larger engines and 16 
boilers; and so on right throughout; a boiler in- 
stallation on the basis I have named being their 
standard. To bring the reputed horse-powers of the 
Russian vessels to our standard, we want to add at least 
one-third, and a corresponding increase of speed. It is 
this failure to grasp the actual facts which makes people, 
ostensibly well-informed, fall into such error. For ex- 
ample, Lord Brassey, in his presidential address at South- 
ampton the other day, referred to the Rurik as a ship of 
about 19 knots speed and 13,000 horse-power. It is a ter- 
rible mistake: the Rurik has 192 ft. of her length filled 
with engines and boilers, and under forced draught, used in 
the mildest possible manner, is absolutely safe at sea from 
anything we could send after her. As to our second-class 
cruisers, Apollos, Astras, and Talbots, she would wipe 
them out of existence wholesale, The Pamyat Azova is 
said to be of 8000 horse-power and 18 knots speed. She 
has six large double-ended boilers of the same external 
dimensions as those in the Infanta Maria Teresa, of 
13,000 horse-power, recently illustrated in ENGINEERING, 
which has four, and two single-ended ones equal toa 
fifth. But the Russians do not use the four-furnace 
boiler, and the Pamyat Azova has three large furnaces to 
each boiler (at one end), enough for 11,000 horse-power, 
continuous st aming. She is 27 ft. longer than the Talbot, 
narrower, draws a little more water, 500 tons greater dis- 
placement, and a finer form; and she has engines and 
boilers nape for 10 per cent. more power, maintained con- 
tinuously at sea, than the Talbot will be expected to 
develop on her forced-draught trial. Yet, both Parlia- 
mentary papers and the ‘‘ Naval Annual” show a superi- 
ority in both power and speed inthe British cruiser 
with the result that people in this country are in total 
ignorance of the formidable character of the navy Russia 
is constructing. 

Turning to the French Navy, we may take, as a typical 
ship, the Jauréguiberry, recently described in ENGINEER- 
ING. She is of about the same length and beam as the 
Tria Sviatitelia, but rather finer in form, and less dis- 
placement. Her engines have nearly the same diameters 
of cylinders as in tbe Russian vessel, but the stroke is 
shorter, and the working pressure higher, the maximum 
yond required being about the same as is the Royal 

overeign. She has water-tube boilers of the Lagrafel 
and D’Allest PP 24 in number, occupying compart- 
ments of a total length of 106 ft., or 30 per cent. of the 
length of the ship, and containing 1085 square feet of fire- 
grate and 35,000 square feet of heating surface, an allow- 
ance even more liberal than in the Russian vessels, and 
over 50 per cent, more than in the Royal Soverei 
class. Another ship, the Carnot, of the length of the 
Royal Sovereign, but narrower, and 2000 tons less dis- 
placement, has a very similar boiler installation, and the 
total weight of her machinery is given as 1178 tons, pre- 
sumably the saving in weight due to the use of lighter 
boilers being appropriated to enlarging the installation. 
Whether this is due to a reluctance, begotten of sad ex- 
perience, to trust too much to forced draught per se; or 
whether the water-tube boiler does not permit of such a 
large percentage of increase on natural draught power 
by increase of air pressure in stokehold, as the cylindrical 
type, the fact remains that the French naval authorities 
have not thought it detrimental to the military efficiency 
of the ship to allot so large a space to the boiler installa- 


tion. And if a foot of firegrate and corresponding heating 
surface in water-tube boilers are as efficient, under com- 
paratively low air pressures, as in the cylindrical type, 
then the Jauréguiberry will have a still greater advantage 
over the Royal Sovereign for continuous steaming than 
the Tria Sviatitelia has. So too with the Carnot and 
Charles Martel. It is significant that in the new ships 


just laid down, the Charlemagne, and sister, a still 
further allowance for boilers is made. These ships are 
to have three screws, and with such an increased demand 
for engine space it would appear natural to try and make 
a saving in the boiler compartment if possible. This is 
not done, but the reverse, for one-third of the length of the 
ship is given up to boilers ; and if the plates in the ** Naval 
Annual,” taken from Le Yacht, are to be depended upon, 
these boilers are to be fewer in number, and much 
larger in dimensions, than has been the custom hitherto 
with the water-tube type. It appears, then, that the 
later French battleships, like the Russian ones (and it is a 
combination of these two fleets that is usually taken as 
what we have to provide against) have a boiler installation, 
in proportion to engine power, £0 much superior to that in 
our later vessels, built and building, as to give them a 
distinct advantage in sustained sea speed. This advan- 
tage carries with it, of necessity, the power of choice of 
action. In the recent naval manceuvres, Admiral 
Drummond’s fleet of fast cruisers, masquerading as 
battleships, showed the value of high sea speed in 
furthering the combination of two fleets, starting from 
distant bases, and racing with another and slower fleet 
to be the first at an objective point. If such a combined 
fleet wishes to fight, it can do «0; if not, it can 
leave the spot. f it wishes to break through a 
blockade, it can start under the most favourable con- 
ditions, and run clear of our ships altogether, a state of 
affairs which does not appear conducive to the maintenance 
of our naval supremacy. The actual possibilities, and the 
reasonable work to be got out of marine boilers of the 
usual type, are not altogether matters of surmise in this 
country, except, perhaps, at the Admiralty, and the 
advantageous position of the Russian ships is obvious. 
Of the French water-tube boiler, our knowledge is only 
second-hand. If the Royal Sovereign, with her sustained 
sea power of 8000 horses, can catch the Carnot or Jauré- 
guiberry, it can only be through the failure of the water- 
tube boilers of the latter under very moderate forcing ; 
and, therefore, the probabilities of the Powerful and 
Terrible, fitted with boilers of that type, catching the 
larger and faster cruisers of other Powers are very 
remote. If these latter ships realise all that is expected 
of them, then the French have now a fleet of battleships 
and cruisers of a most formidable character, embracing 
qualities which our Admiralty deliberately reject. The 
list of heavy, fast cruisers, to meet which we shall have 
nothing but these two huge vessels, is being augmented 
4 the addition of the D’Entrecasteaux and her sister. 

hey are longer than the Blake, of less displacement, 
and have machinery weighing 1370 tons for 14,000 horse- 
power. The “Naval Annnual” says they will steam 
19 knots with this power, why, Lord Brassey does not 
explain ; but if 13,000 horse-power will drive the Edgar 
21 knots, the 14,000 of the D’Entrecasteaux will drive her 
more than 19 knots. Some day, when this ship gets to 
work on our commerce and our small cruisers, we shall 
find that her inferiority in speed, like the inferiority of 
the Rurik and Rorsia, and like the superiority of our ships, 
exists on paper only. 

Italy also takes care to provide liberally for the main- 
tenance of steam, begrudging neither space nor weight. 
In her very large battleships the method of protection 
adopted gave facilities for appropriating more weight 
to machinery, but after all this weight is not a serious 
matter, 300 or 400 tonsa in 14,0C0. Soin the Andrea Doria 
and sisters, we have eight double-ended boilers ; and in the 
Re Umberto 18 single-ended ones, with 1450 square feet 
of grate and 40,000 square feet of heating surface, or just 
double what we have provided for the Royal ee 
class. So, too, with the Sicilia and the Sardegna. In 
the new small battleships, the Ammiraglio di St. Bon, 
and sister, 12 large single-ended boilers are provided for 
13,500 horse-power. In all these ships the space occupied 
by boilers is very great, as we have seen it is in the ships 
of France and Russia. As it is absurd to suppose that 
these three Powers have all neglected to take account of 
the ammunition and stores generally required in service, 
we can only conclude that their unanimous opinion is: that 
the vast amount of space — up in our ships to secur- 
ing endurance in coal and ammunition is unreasonable, 
and that part of that space can be judiciously applied to 
securing endurance in speed. The Italians have done 
what we failed to do, namely, built a successful torpedo 
gunboat on the displacement of the Sharpshooter, fitted 
with locomotive boilers. They have also profited by the 
lesson of the Piemonte in designing the Marco Polo, 
likely to be a faster vessel at sea than our Astras, of the 
same displacement. 

Crossing the Atlantic, we find the boiler question 
treated in rather a different fashion. The Americans 
adopt the precept laid down by Dr. Elgar in his paper 
on ‘‘Fast Ocean Steamers,” read last summer at the 
meeting of the Institution of Naval Architects. The 
author said, speaking of a large proportion of boiler 

wer: ‘* The necessity for this is also well known. The 

t results upon short trials are obtained with large 
engines and small boilers, but the best results at sea are 
obtained with smaller engines and large boilers. This is 
also an instance in which short trials fail as a standard of 
what can be done upon along voyage at sea.” So the 
Americans og in rather larger boilers than we do, and 
rather smaller engines, that is, speaking generally. To 
secure a high on paper, their ships are tried at a 
so-called normal draught, with only a proportion of their 
load on board, and as the displacements published are 
usually those of this normal draught, the information is 
often misleading. ? 

Take the coast defence battleship Indiana, one of a set 
of three sister ships. She combines ,the length of the 
Nile with the beam of the Admirals, and at 24 ft. draught 
has a di ent of 10,300 tons. But another 1000 tons 





of coal and stores would put her down to 26 ft. draught, 






































Sept. 14, 1894. ] 


ENGINEERING. 





363 








and then she would be simply a reduced Royal Sovereign, 
taking the mean a and displacement of the latter 
ship on the test run toGibraltar. The speed of this run, 15 
knots, was what the Americans required for a sustained 
sea speed in the Indiana class; and with 3000 tons less 
displacement to drive, the Royal Sovereign’s 8000 horse- 
power would be more than ample for this speed. To pro- 
vide a margin, 9000 horse-power was specified for, and to 
develop this power engines are fitted almost identical 
with those put in our Apollo class for 9000 horse-power. 
The boilers are four in number, double-ended, and in ex- 
ternal dimensions and design generally almost identical 
with those in the Blenheim. If then the Blenheim’s six 
boilers are good for 21,000 horse-power, the Indiana’s four 
should be good for 14,000; but the Americans attempt no 
such folly. They are content, for 9000 horse-power as a 
maximum, to put in boilers representing 87 per cent. of the 
capacity of those we put in the Royal Sovereign class for 
13,000 horse-power, and when used in conjunction with 
suitable engines, are ample for the 15 knots which Dr. 
White called an ‘excellent result” in the case of the 
latter ship; and there is no apparent reason why the 
Indiana, on a long run, should not be capable, if desired, of 
maintaining her position alongside or ahead of the Royal 
Sovereign. The Americans, in fact, adopted that ratio 
of boilers to engines in this ship, which in my last letter 
I said could readily have been adopted for our larger 
second-class cruisers. The Russian coast defence ship 
Admiral Outshakoff has engines for 5000 horse-power, 
and boilers of about the capacity of the Apollo’s. We 
take the 9000 horse-power engines of the American shi 
and the 5000 horse-power boilers of the Russian ship, an 
combine them in a craft meant for ‘* look-out” purposes 
and the protection of commerce, duties involving a high 
pri speed, which, of course, we do not get. The 
larger American battleship Iowa has very nearly the same 
dimensions as the Tria Sviatitelia and the Jauréguiberry, 
and at 24 ft. draught has a displacement of 11,240 tons. 
Loaded to 26 ft., she has nearly the same displacement as 
the Russian vessel and our Nile ; and judging from what 
is said of her by English experts, she appears to be a very 
formidable fighting ship. Her engine power is calculated 
at 11,000, as much as ever could be realised in the Nile 
again, and her engines are much smaller than the Nile’s. 
But she has just one-third more boilers, with similar fur- 
naces, but placed in much larger shells, Commodore Mel- 
ville being obviously alive to the variation in boiler design 
necessary for the safe and successful use of forced draught, 
a point that possibly may be studied at Whitehall some 
day. With engines large enough for the power that could 
be developed in any of our later ships by their own staffs, 
even for a spurt, and boilers superior both in size and 
design, it seems as if she would be perfectly safe, as against 
any British ship, if it was not convenient to fight. 

The Americans, with the Alabama in their minds, have 
devoted serious attention to cruisers, with results of the 
first importance to us. One of these cruisers—the New 
York—is persistently referred to in this country as 
‘something between the Blake and Edgar,” an idea that 
is quite erroneous. As usually described, she is oe a 
reproduction of the Blake, floating at her normal, or 
trial, or, if you like, speed-premium-earning draught of 
23 ft. 3in., her displacement being 8150 tons. But with 
the same coal on board as the Blake (1500 tons), she 
draws about 25 ft. 4in., and has the same displacement 
(9000 tons) and the same coefficient of fineness as our 
ship at her load draught of 25 ft. 9 in. Like the 
Blenheim, she has two sets of triple-expansion engines to 
each screw, and six double-ended boilers with 48 furnaces, 
But, unlike the Blenheim, the boilers are designed to 
permit of forced draught being used with confidence, and 
the engines bear some reasonable pronation to the steam- 
— power of the boilers. The Blenheim’s trial trip 
gave results unapproachable in the New York, but there 
1s an end of the matter; for continuous sea steaming the 
advantage is with the American. 

The Brooklyn is a distinctly improved New York, with 
more boiler capacity, representing 50 per cent. more grate 
and heating surface than in our Edgar class, in larger 
and longer shells, and as a cruiser we have nothing to 
compare with her. Whatever power could be maintained 
preenncyee in the Nile by her own staff, double that 
pee could be maintained continuously in the Brooklyn 

her own staff. Under all the varying circumstances 
of the Crescent’s late voyage to Australia and back, what- 
ever power was maintained, 50 per cent. more could be 
maintained in the Brooklyn. 

Then there is the Olympia, illustrated in ENGINEERING 
& week or two ago, aship of nearly the same dimensions and 
displacement as our Talbot class, but with a trial speed of 
21.6 knots and 17,300 horse-power. Her engines closely 
resemble those of the Infanta Maria Teresa, recently 
illustrated in your pages, and her boilers are the same in 
number, and generally of the design and arrangement of 
the Spanish cruiser’s. These boilers, intended to supply 
steam for 13,000 horse-power, or the same as our Royal 

overeign, are of 25 per cent. ter total capacity, and 
can be safely used under forced draught. And they have 

n shown by the trial capable of supplying as much 
power per boiler as the Blenheim’s did on her trial. 

The Olympia is in the Pacific, and in my last letter I 
said that upon the Royal Arthur, our flagship in the 
Pacific, would depend, primarily, the protection of our 
commerce on that station. If that commerce were inter- 
fered with by the Olympia, what B ys om is there of 
successful intervention by the Royal Arthur? Our ship 
has 2000 tons more weight to drive, and, nominally, the 
same power to do it with, 13,000. But she is at a disad- 
vantage in warm seas by her comparatively small con- 
densers, and in any seas by her inadequate boiler capacity. 
It is in the highest degree improbable that 13,000 horse- 
power could attained on rd the Royal Arthur ; 
while it could be attained on board the Olympia with just 








the same ease as 15,500 could be on board the Blenheim. 
If, then, the Olympia cannot maintain, continuously, at 
sea, @ power sufficient to make her absolutely safe from 
one of our first-class cruisers, then the Blenheim’s power 
and speed are only mythical. Not only have the Ameri- 
cans put the engine power of the Edgar in aship of the 
size of the Talbot, but they have put in a boiler installa- 
tion which makes all the difference between a useful ship, 
and simply throwing the money away. The aE 
could ignore our Talbots, Astras, and Apollos. To 
suppress her the Blenheim would be required ; and as she 
and her sister are all we have to look after the Rurik, 
Pamyat Azova, D’Entrecasteaux, Dupuy de Léme, 
Pothuau, New York, and perhaps some of Mr. Philip 
Watts’ cruisers purchased by our enemies from inferior 
Powers, they would have their hands full. And by the 
time the Powerful and Terrible are ready they will have 
their hands full too. What provision we are making 
to tackle armed mercantile cruisers, such as La Touraine, 

St. Petersburg, Saratov, Fiirst Bismarck, Paris, and 
New York, is still a secret at Whitehall. 

I will just say a few words about the Columbia and 
Minneapolis now, as I shall refer to them at more 
length subsequently. Their normal draught is 22 ft. 6in. 
with 7350 tons displacement, but with 2000 tons of coal 
on board, and an extra weight of 200 tons, they draw the 
same water as the Blenheim, 25 ft. 9 in., have 200 tons 
less displacement, and the same coefficient of fineness, 
and seeing they are longer and narrower, are at least as easy 
formsto drive. The i engines have, collectively, the 
same cylinder areas as the Blenheim’s four, and, there- 
fore, running at the same piston speed under the same 
pressure, would give the same aggregate power. To 
supply steam the Columbia has six double-ended boilers, 
practically the same as those of the Olympia, and in 
addition two smaller boilers very closely resembling 
those in our Pear! class of cruisers, which gave 7500 horse- 

wer on trial from four such boilers. So that the 

olumbis, with at least as fine a form to drive, and the 
same engine power as the Blenheim, has all the Blen- 
heim’s boiler power, and some 3500 horse-power in addi- 
tion. The Minneapolis represents a still further advance, 
14 per cent. being added to grate and heating surfaces as 
compared with the Columbia, which gives her just double 
the heating surface of our Edgar class, and rather less 
than double, their grate area. This ship, loaded to the dis- 
placement of the Royal Arthur, would have as much coal 
on board, her two side engines would indicate as much 
power as any two of the engines of the pattern and size of 
the Royal Arthur’s have done on forced draught trials; 
and to supply steam there is practically double the Royal 
Arthur’s boiler installation. How is this ‘‘ commerce- 
destroyer,” then, to be destroyed? We have nothing to 
catch her now, and as to the Powerful and Terrible, they 
seem to be caricatures of the Lepanto or Re Umberto, 
with an extremely ill-advised experiment in boilers 
thrown in. Certainly, as to the protection of our com- 
merce, which was made the basis of the scares which pro- 
duced the Naval Defence Act of 1889, and the Spencer 

rogramme of 1894, we are no nearer now than we were 
ne yearsago. Our cruisers are deprived of the one ele- 
ment absolutely necessary for their efficiency, namely, 
boilers for a high sustained sea speed, in order to add 
something to rl to increase their power as. fighting 
ships, the result being that they will be forced to fight, 
and probably sunk forthwith, under circumstances 
when, with adequate boilers, they could have escaped. 
The Russians have a ship called the Dvenadsat Aposto- 
lcff, of about the displacement of our Impérieuse, but 
rather longer, and with great engine and boiler power. 
If she were fitted with forced draught and turned loose 
among our second-class cruisers, whether ostensibly pro- 
tecting commerce or acting as scouts for a fleet, what would 
happen? Well, it is obvious what would happen, and all 
because our Admiralty have no compunction about adding 
600 tons to a ship’s load of coal, but will not devote an 
extra 150 tons to boilers. Now the Columbia and 
Minneapolis have an amount of protection and armament 
which would render them formidable to an armed mer- 
cantile cruiser, but there is no inducement whatever held 
out to their commanders to risk their ship in an unequal 
encounter with a heavily armed or well-protected vessel. 
In presence of a superior force they are to leave; and to 
secure the ability to do this the Americans have not be- 
grudged a very large space for machinery, and a weight 
for it of about 2000 tons. 

Well, Sir, I think I have quoted enough cases in sup- 
port of my contention to suffice for the present, and will 

ause for some facts on the other side, if there are any. 

e see that while the practice of the four leading naval 
Powers—France, Russia, Italy, and the United States— 
in the matter of the ratio of boiler capacity to engine 
power required, is almost identical, it is diametrically 
opposed to what is done in this country. In the ships of 
all these countries, such a boiler installation is fitted as 
compared with engine power, as to require a very mode- 
rate assistance from forced draught in case of emergency, 
and which secures the continuous maintenance at sea of a 
power in excess of the legend natural draught powers of 
our later and larger vessels. These people rely upon 
their boilers ; wedo not. We paces forced draught fans, 
and then just what boilers there may be room for when 
all other eo are — sient “ai. 

In the concluding paragraph of the paper on ‘‘ The 
Designs of the New Battleships,” Dr. White said, ‘‘ The 
matter resolves itself into one of relative authority and 
experimental information” (the italics are Dr. White’s). 
Our Admiralty conclude, then, that on this vital point in 
the propulsion of warships, so necessary for the attain- 
ment 4 that one quality for which all parties ask, their 
authority is more than sufficient to outweigh that of the 
other four Powers combined ; that the other Powers are 
simply wasting displacement in putting in boilers that 








are unnecessary, when they ought to follow our example, 
and make the ship a floating ordnance store; that, in 
short, they are acting foolishly in providing the power to 
catch their hare, together with the means to cook him 
afterwards, while we are acting wisely in providing ample 
means for cooking any amount of hares, and not providing 
any means to catch them. The experimental information 
obtained from the trials of the Vulcan, Thunderer, and 
Royal Sovereign is wustene’ property ; so is that ob- 
tained from the sea performances of the latter ships, the 
Latona, Crescent, and Pallas, and none of it points 
to a high sea speed. It would be absurd to sup- 
that any or all of these Powers, with a full know- 
edge of what we are doing, and with their own experi- 
mental information as well, have not good reasons for the 
licy they have consistently and unanimously pursued. 
The results imply a doubt as to the wisdom of our prac- 
tice, and we may rest assured that in the event of hos- 
tilities, that doubt will be made the basis of tactics. A 
French or Russian admiral, falling in with a fleet of our 
ships, would know perfectly well that his policy would be 
to keep moving, and give our Le no chance of pre- 
aripg for a rush at full speed under forced draught. 
hen our ships had their fires full of clinker, tubes choked, 
and firemen exhausted, the enemy’s steaming power 
would be practically unimpaired, and he could take us 
at a disadvantage. As to our second-class cruisers used 
as scouts or look-out ships, it would be a decidedly dan- 
gerous proceeding on their part to go far away from their 
base, or they would never get back again. 

Dr. White concluded his contribution to the discus- 
sion on the late Admiral Long’s paper on ‘‘ The Present 
Position of Cruisers in Warfare,” in 1893, with this 
patriotic remark : “‘ It cannot be admitted, however, that 
in the Navy of this great country we should ever permit 
ourselves to fall short of anything which is being achieved 
in speed or power by any navy in the world.” This isa 
sentiment which every British subject will heartily 
indorse ; but we may naturally ask, when is this policy 
going to begin? If we are to be told it is actually in force 
now, such a statement seems to impose on Dr. White the 
obligation of adding to the long list of his brilliant con- 
tributions to naval-architectural science, one more paper 
showing that, given two almost identical ships, fitted 
with almost identical engines, the superiority in power 
and speed rests with the one with the inferior boiler 
capacity. Unless this proposition can be logically de- 
monstrated, we are taking no steps whatever to main- 
tain our naval supremacy, or ‘‘rule the waves,” even in 
the modern and limited sense of the term. 

I am, yours obediently, 
ARGUS. 








MR. MAXIM’S FLYING MACHINE, 
To THE EpiToR OF ENGINEERING. 

Sir,—I notice a letter from Mr. Horatio Phillips in 
your issue of the 7th inst. 

Referring to me, Mr. Phillips says: ‘When Mr, 
Hiram 8. Maxim first saw my L,d machine (which 
you Sir, illustrated and descri about a year and a 

alf ago) he at once exclaimed to me, ‘I am quite free to 
admit that your system of aéroplanes acts far more effi- 
ciently upon the air than mine do, but I think mine 
would be safer for descending.’” 

It is quite true that the small narrow aéroplanes used 
by Mr. Phillips lift more per square foot of surface than 
Iam able to do with my planes, which are very much 
larger. But there is another and vastly more important 
factor which Mr. Phillips fails altogether to see or recog- 
nise, and that is the lift considered in terms of screw 
thrust. I witnessed Mr. rey 4 experiments at Har- 
row. His machine weighed 330 lb.; it had 55 Ib. of lead 
attached to it. It was mounted on three wheels, and was 
run round a circular track about 600 ft. in circumference. 
It was attached by numerous wires to a central pivot; 
the greater part of the weight of the machine was very 
near the ground, and the wire which took the greatest 
strain whue running went directly from the heaviest 
part of the machine to the top of the central pivot. The 
angle of this wire was such that it must have carried a 
considerable amount of the weight of the machine. More- 
over, the centre of screw thrust was considerably above the 
centre of resistance, so that as the machine was pushed for- 
ward by the screw it must have brought more weight to 
bear on the forward wheel while running than while 
standing still. I am therefore of the opinion that at least 
55 Ib. of the weight carried by Mr. Phillips’ machine was 
resting on this wheel and sustained by the wire while the 
machine was in motion, it being remembered that this 
wheel never lifted from the track. This would leave 
330 Ib. as the weight actually lifted by the machine. I 
tested the thrust of Mr. Phillips’ screw and found it to be 


75 lb. ; therefore ig = 4.4, Mr. Phillips, therefore, carried 


considerably less than five times his screw thrust, while I 
with my very much larger planes have succeeded in carry- 
ing five times my screw thrust. _ : 

mall and narrow aéroplanes if used singly will evi- 
dently lift considerably more per square foot than very 
large ones, but when these planes are arranged one above 
the other in close proximity to each other, as with Mr. 
Phillips’ machine, the power required to drive them be- 
comes very great, so great, in fact, that there is no advan- 
tage in using them. By a different shape and arran 
ment of narrow aéroplanes, I have succeeded in obtaining 
a lift quite as great per square foot as that obtained by 
Mr. Phillips, and a great deal more when considered in 
terms of screw thrust. 

Mr. Phillips expresses himself very much in favour of 
internal combustion engines, and very strongly against 
the use of steam engines and atmospheric condensers. 
He says, ‘‘ When the interior of an air condenser 
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becomes coated with a film of grease, the condenser be- 
comes practically inoperative,and might as well bethrown 
overboard for what good it would do.” About 18 years ago 
I made a very fast steam yacht for a gentleman in New 
York, to be used for experimental purposes, he having 
invented « new boiler. e pressure was 400 lb. to the 
uare inch, and the high-pressure cylinder was 5 in. in 
diameter and 8 in. stroke. For a condenser I used a piece 
of 3-in. brass tubing, which passed through the bottom of 
the boat alongside the keel through the dead wood an 
back on the other side. This tube was 40 ft. long, A 
great deal of oil was used in lubricating the triple-expan- 
sion engines with which this boat was provided, never- 
theless, when the boat was running, the water returned 
from the tube quite cool, and we were able to maintain a 
_ vacuum. It will, therefore, be seen that a film of 
oil has very little effect, certainly not enough to make a 
condenser inoperative. Every one who has used an out- 
board condenser can testify that they are amazingly 
efficient. If a film of oil has little or no effect in a water 
condenser, why should it render an atmospheric condenser 
** practically inoperative”? Moreover, Mr. Phillips will 
find if he uses an internal combustion engine that he has 
not got rid of his condenser. It will still be necessary to 
cool down the great volume of water which will be re- 
uired to keep down the temperature of the cylinders. 
he condenser would be smaller, it is true, but the differ- 
ence is only in degree. A 60 horse-power gas engine 
passes 3000 British thermal heat units into the water 
jacket per minute. 7 

The first form of atmospheric condenser which I ever 
made required about 3 lb. of metal per horse-power, but 
since that time I have designed another which I am quite 
certain will weigh considerably less. I shall make some 
careful experiments and will give the readers of Enct- 
NEERING some precise information on this subject. 

I only used a steam engine on my machine after I had 
made calculations as to the weight of all other forms of 
motors, and I found that a steam engine, with its con- 
denser, weighed the least for the power developed. From 
Mr. Phillips’ letter it seems that a the last 30 years 
he has experimented extensively with all sorts of motors, 
and it would appear that, up to one year — had found 
the steam engine to be the most efficient, use it was a 
steam engine which he used in his experiments at Harrow. 
Curiously enough, the flying machine which I first de- 
signed in the States was provided with a petroleum oil 
motor, and I took out a large number of patents on oil 
and gas motors as a result of studying this subject. Ten 
years ago, a gentleman asked me if I could make a flyin 
machine, I said that I thought I could, that I believe 
it would take about five years, and cost about 20,000/. I 
also said that in case I should start to make one, I should 
devote my first three years to experiments with petroleum 
oil motors, with a view of making them applicable to 
the purpose. However, when I seriously commenced 
to make a flying machine I found that, everything con- 
sidered, the steam engine was the most suitable, but 
since that time { improvements have been made in 
oil engines, so that I believe if I should go extensively 
into the subject of artificial flight, with an uhlimited 
amount of means at my disposal, I should again take up 
the question of oil motors, with, I believe, a fair chance 
of so improving them as to make them suitable for the 


purpose. 

Mr. Phillips is entitled to a great deal of credit for 
what he has done. I donot wish to deprive him of one 
iota of what he is entitled to, and I think that he should 
also look in a liberal — upon the labours of his con- 
temporaries in the same line. 

Yours truly, 
Hiram 8, Maxim. 
Baldwyn’s Park, Bexley, September 10, 1894. 





ASSISTANT ENGINEERS, ROYAL NAVY. 
To THE Eprror oF ENGINEERING. 

Srr,—I fail to see the direct intent or urgency of ‘‘ Hope- 
ful’s” letter on the above subject in your last week’s issue ; 
and if you will — permit me to trespass on the valu- 
able space in your columns, I should like to pick a bone 
with ‘*Hopeful.” 

Reviewing his letter, I find he prefaces it by stating 
that, having seen the notice of examination for further 
entries of assistant engineers into the Royal Navy, he 
would like to make some remarks on those proposed 
entries, which statement I look upon as an apology for 
his audacity in seizing this opportunity for — 
an attack upon the young engineers outside the Navy ; 
and, further, he regret his inability to write sooner, 
owing to pressing engagements in connection with the 
manceuvres. 

The letter seems to me to partake of the nature of a 
slander on the young engineers already in the Navy, who, 


prior to their entry, like others outside, received their | had 


training in the private engineering establishments and 
colleges of the country; or it might be intended as a 
caution to those about to present themselves as candi- 
dates ; or, lastly, have emanated from a grievance ‘‘ Hope- 
ful” has experienced. 

He depicts a most deplorable picture of the straits the 
Admiralty are in, true or untrue, with regard to their 
efforts to obtain engineer officers, accusing them of 
floundering from bad to worse by gradually lowering the 
standard of qualifications for entry, instead of in 
the obvious steps of making the appointments wort 
having. Then follows a solicitation or “eT for — 
from the profession generally, the time, he thinks, being 
now = when the —_— in order to prevent an inferior 
article being introduced in the naval service, should be a 
matter of consideration in common, as far as possible. 
am glad to see this last addendum ; it gives the proper re- 
quisite modified construction to the whole suggestion, to 


I | and the working of the same when on tri 





meet various exigencies. If such consideration were 
iven, I am afraid it would never be altogether satis- 
actory to “‘ Hopeful.” In all probability it would end 
in a like system to that adopted in France and other 
Imperial countries, by which men would rise from 
the ranks to fill the posts of engineer officers, so that 
our chief engine-room artificers would have their long- 
standing desire satisfied. ‘‘ Hopeful” himself thinks, 
as an alternative to Dockyard fitters being enlisted, 


d|this would be preferable, and I myself think it a 


great injustice to such men as the chief engine- 
room artificers, who have merited some recognition of 
their long and valuable services at sea. I would here 
allude to another observation by ‘‘ Hopeful,” to the effect 
thatthe Admiralty do not hold the chief engineer respon- 
sible for the engines and boilers of his ship. What is to be 
inferred from this ? Tam inclined to think this is inaccurate. 
Is the chief engine-room artificer directly responsible ? 

With regard tothe Dockyard fitters’ appointments, the 
Admiralty, against whom “‘ Hopeful” ought to direct his 
grievance, are responsible. They may have looked at the 
matter in the not-to-be-neglected light that they have 
for some time past drawn from this class young men for 
engineer students at Keyham who have gained the first 
places in their fourth year’s technical examination. 

Our Navy could also be placed somewhat on the lines 
of the mercantile marine, which the private engineering 
establishments of the country are able to adequately 
supply with qualified men, who enter as junior officers, 
and after a series of specified times at sea, and on passing 
the various Board of Trade examinations, rise eventually 
to the post of chief engineer. 

If such methods were adopted, where would our not-to- 
be-despised college at Devonport be? I would explain 
to ‘‘ Hopeful” I do not underrate the well-trained ser- 
vice engineer ; on the contrary, I recognise many to be 
amongst the best engineers of the day. : ; 

T am afraid not many of *‘ Hopeful’s”’ cloth, which I think 
he has revealed, would coalesce with him in his opinions, 
but would regard any solution to the seeming difficulty 
suggested by the civil engineering body as interference 
on their part. 


‘* Hopeful” gives me the impression throughout his | pas 


letter, I do not know whether rightly so, that he himself 
regards the engineer trained in any other than the Devon- 
port or Greenwich College as the inferior article, and he 
duplicates the impression by saying ‘‘ decidedly inferior.” 
Had this statement been made with reference to the 
temporary assistant engineers or the Dockyard fitters, it 
would have been more palpable. Comparisons, at all 
times, are odious. Does ‘‘ Hopeful” mean this for a 
caution to the intending candidates for examination, 
which they are to bear in mind, coupled with his frank 
and edifying admission, seeming to apply to all classes of 
young men other than the service-trained, that they will 
not be recognised ? To use the exact words, which are more 
forcible, ‘*they will be thoroughly out of their element in 
the service.” Iwouldaskwhy? ‘‘ Despised by their own 
branch for various obvious reasons, considered as equals 
by their service inferiors, the engine-room artificers, to 
whom they have to give orders, and naturally looked 
upon by their messmates as inferior beings in every way.” 
It is not to be wondered at that, as ‘‘ Hopeful ” says, 
the civil engineer, in face of this fictional status, 
reciprocates his feeling of contempt for the service, 
viewing the matter from this standpoint, as well as that 
of the pecuniary inducements. There is great need for 
consideration in the latter direction, and I am fully in 
sympathy with ‘‘ Hopeful” on this matter. It does seem 
monstrous that the assistant engineer officers, when the 
have finished their term of probation, should not ran 
with a lieutenant, and that they should receive such 
ignominious pay compared with the medical man or naval 
instructor who is about the same age and has gone through 
a similar amount of training. 

‘* Hopeful’s” self-estimation of the superiority of the 
service-trained engineer and the unapproachability of 
those outside is astounding, and is only equalled by the 
limitation of his views, being, I should imagine, so wrapped 
up in his own little sphere of the profession. I would 
not have him so geese «| ignorant of the real state of 
the civil engineering world and its apprentices, so would 
venture to enlighten him, that perchance he may have a 
realisation of the true worth and respective level of the 
well-trained young civil engineer. Referring to the ser- 
vice-trained student, ‘‘ Hopeful” has no hesitation in 
saying there is no better system of training in the world 
than that in use at the Devonport College and formerly 
on the Marlborough. This is rather a wide assertion ! 
I have heard civil engineers say to the contrary. It is 
all very well ! If I had been born 50 years hence and knew 
nothing of the history of the marine engine, I confess 
that I might have ascribed the credit of these wonderful 
inventions to others than the right ones, supposing they 
been the outcome of some of these excellent engineers. 
The students, who enter as boys between 14 and 17, pass 
a collegiate examination of a medium character, and 
straightway are destined for the are amg | rofession, 

rhaps with or without aptitude or ability tend- 
ing in that direction, whilst amongst the thousands of 
outside-trained engineers very many more possess this 
natural ability. I do not mean in proportion, but taken 
as a whole body. Such, ‘‘ Hopeful” would lead us to 
understand, are inferior, both professionally and socially ; 
but, I venture to say, such would do the service credit. 
T ask a straightforward question: Who would know more 
of the complications spoken of in the modern marine 
engine than these civil engineering apprentices, many 
of whom put in a seven or five years’ apprenticeship, 
have experience in outdoor work, fitting ae in ships, 

ing « ? Imean to 
say the naval curriculum is not a patch on it. The naval 
student at Keyham may, perhaps, have an opportunity 





of witnessing the erection of one or two sets of engines, 
whilst, perhaps, his actual practical experience does not 
extend an putting together a feed, fire, or bilge 
engine, the a work of lining off, slewing, and ad- 
justing being possibly unknown. 

I was highly amused, as doubtless many of your readers, 
with ‘*‘ Hopeful’s” carefully detailed enumeration of the 
naval students’ additional qualifications to becoming excel- 
lent officers and thoroughly practical men, with quite suffi- 
cient knowledge of the theory of their profession. ‘‘Hope- 
ful” tells us good facilities for acquiring the same were 
afforded them at the colleges. I would suggest that, to 
this desirable and important list of accomplishments, 
cycling should be added, but possibly this may be in- 

uded in the “ &.” which is postfixed to etiquette and 
music. No mention, I notice, is made of swimming, 
which is an actual requirement, but possibly for the same 


reason. 

I think it would have been a brilliant idea if ‘‘ Hopeful” 
had sent this part of his letter as a contribution to the 
highly intellectual pages of Punch (with every apology 
and due respect to that paper), and it would, perhaps, 
have been thankfully received and appeared under the 
heading of ** Necessary Qualifications for Assistant En- 

ineers, Royal Navy,” or it might have done for a pre- 
istoric peep into a ‘*‘ Mystery of H.M.S. Marlborough.” 

I would have ‘* Hopeful” understand all these accom- 
plishments are to be found in outside first-class engineer 
apprentices. At most of our large technical x geet | 
colleges and large public schools, battalion drill, swo 
and bayonet exercises, rifle-firing in some cases, receive 
a proper amount of attention, therefore in this respect 
0 service-trained engineer has not stolen a march on 
them. 

With regard to the sccial level, I fail to see what 
ground ‘‘ Hopeful ” has for broaching the subject. Many 
are graduates at the universities, or have passed other 
recognised college examinations, undergoing a course of 
training under the ablest of professors of engineering and 
its kindred subjects. 

ee ry we ” mentions that 13 of this class of men have 
joined the Navy in six years, who, I would remind him, 
an examination for certificates similar to that seb 
at the Keyham College for students passing out; and 
furnished testimony in accordance with Class 2 of the 
Admiralty Regulations, having been trained in an ap- 
proved engineering establishment. 

Now I come to what I consider a flippant, totally mis- 
representative, indiscriminate insinuation on ‘‘ Hopeful’s” 
part. He says their > prea ig were not beyond sus- 
picion, and crowns all by saying, it is rumoured one of 
the above number served his time in a gas-fitter’s estab- 
lishment, and another made his first acquaintance with 
an engine on entering the engine-room of a battleship 
to which he had been appointed. I would cite to 
‘* Hopeful” another rumour, which I have heard, that a 
junior service engineer suggested binding the packing 
gland to a valve spindle box—pressure of steam in chest 
130 lb., I believe—with ginger-beer bottle stopper wire, 
which he recollected was in the wardroom, on finding 
there was no wire in store. I should say this is just 
about as likely to betrue. Onthe contrary, ‘‘ Hopeful’s” 
remarks, if true, only reflect on the Admiralty officials 
responsible, I would be hopeful of better things. 


TRUTHFUL. 
August 29, 1894, 





THE LONGEST DAY’S STEAMING ON 
RECORD. 


To THE Eprror or ENGINEERING. 

_ Srr,—In your issue of the 7th inst. there is an interest- 
ing note on the recent wonderful performances of the 
Lucania and Campania. In it you refer to the recent 
outward passage of the former vessel, and, noticing the 
day’s run of 550 miles, you say that you believe this to be 
the record for a day’s steaming, beating the same vessel’s 

revious record of 550 nautical miles made last October. 

am aware that in the valuable Tables published by you 
from official information furnished by the company, this 
day’s run is given as stated by you. I find, however, 
that at the time it was made it was given as 560 miles. 
I also inclose a fiysheet issued by the Cunard Company 
as recently as last month, in which the statement as 
to the best performance by the Lucania is again given 
as 560 miles. I call your attention to the discrepancy 
so that something definite as to which is correct may 
be elicited. It seems a strange thing that there 
should be doubts as to history not yet a year old, and 
that there should—in these days when steamboat 
ee is watched with microscopic care—be a 

oubt as to nearly a quarter of a knot as to what is the 
fastest continuous speed ever maintained by an ocean 
steamer, 

Yours faithfully, 
; Bryepict W. Ginspure, M.A., LL.D. 
12, King’s Bench-walk, Temple, E.C., 
September 13, 1894, 





THe HvuMBER AND THE THAMES. —Three recently 
launched barges left Jarrow jetty on Monday, in tow for 
Hull, to be employed in the coal trade Prt the 
Humber and the Thames. This new venture has been 
promoted by Messrs. Cory and Co., of Newcastle and 

ndon, who have recently fitted two of their screw 
steamers—the Mary Nixon and the J. R. Hinde—with 
appliances to tow two barges, each carrying some 400 tons, 
from Hull to London. Messrs. Palmer and Co. are 
building three other barges, which will be launched in a 
few days. It is stated that other companies are ordering 
barges for a similar purpose. 
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CAPITAL AND LABOUR. 
To THE EprTor or ENGINEERING. 

Srr,—Your correspondent Mr. D. Macdonald has enter- 
tained your readers with some remarks about my “‘de- 
pending more on my imagination than on my memory.” 
I have to return the compliment by saying that he de- 
pends more on assertion than proof for his statements, and 
if he has read ** F. G..W.’s” last, he will know that it is his 
assertion and not my imagination that is at fault. He says, 
“J, M.,’ while frantically trying to demolish ‘ 1". G. W.,’ 
wrote.” This is another assertion. I neither frantically 
tried nor had I any desire to demolish “‘F.G. W.” nor 
any other correspondent ; when I write it is on behalf of 
truth and honesty, not for victory. Mr. Macdonald finds 
fault with me for asking questions, because of my reply 
to ‘*F. G. W.,” but when I did so I referred to disputed 

uestions. Mr, Macdonald does not seem to be able to 

istinguish between one class of questions and another. 
The questions I put to him he could easily have answered 
in a few lines by saying ‘‘ Yes” or ‘‘ No” respectively to 
each, but instead of doing this, he seems so much 
enamoured with his own verbosity as to fill upwards of 
three columns of ENGINEERING. 

I asked Mr. Macdonald on what honest principle he 
could take what he terms “‘ betterment ” from the present 
owner of the “city land” and give it to some one else? 
His answer, somewhat long-winded, is as follows: ‘‘I do 
not propose to give betterment to the State, nor do I wish 
to take the product of betterment from those who have 
hitherto succeeded in wheedling it out of the hands of 
the producers of it; but what I do wish is to prevent 
them continuing this process in the future.” This simply 
means that he is willing to let the landowner keep the 
past betterment, but in the future he (D. Macdonald) 
intends to confiscate some of the landowner’s property. 
Mr. Macdonald further says, ‘‘I think I may now safely 
affirm that that part of the city of Glasgow land which, 
when used for agricultural purposes, was properly con- 
sidered to have had 12007. worth of labour expended on it 
in the form of Class 1 kind of betterment, and which was 
therefore sold for that sum, is, instead of being presently 





annually worth 50,000/., worth much less annually than 












it was when sold for the 1200/., for there is now scarcely a 
blade of grass to be seen on it.” I think I may —_ 
affirm that the city of Glasgow land is now wort 
50 times as much as when it: was sold by the Corporation 
of Glasgow. The land on which grass grows may be of 
some value, but the ground on which thousands of people 
are housed is of immensely more value. I think that 
D. Macdonald has given worth a meaning of his own, and 
has forgotten, or never known, that worth is that quality 
of anything which renders it useful, or which will produce 
an equivalent good in something else. Mr. Macdonald 
says, ‘‘‘J.M.,’ who isa builder, may ask, ‘ What about 
the buildings which I and my employés erect in Glasgow 
and elsewhere?’” This is another assertion. I am not, 
nor have I ever been, a builder. I have not, nor have 
ever had, any employés. Macdonald says, ‘‘ Cen- 
turies ago a number of able-bodied and able-minded 
but unscrupulous fellows managed to wrench the lan 
from those who were using it, and then succeeded, 
by falsely so-called sheer commercial enterprise, in 
introducing the dog-in-the-manger theory of rent.” 
This is another ‘‘unscrupulous” assertion, for which 
he has no more proof than for his assertion ‘that 
‘J. M.,’ who isa builder.” He further says, “If 
monopoly then is wrong, rent, which is the natural result 
of it, is also wrong;’” but if possession of the land by 
an individual is right, rent is also right, and the man who 
issues a no-rent manifesto is a wrongdoer and a criminal. 
As Mr. Macdonald makes so many if’s, may-be’s, and 
might-be’s with regard to the retail coal-dealer’s better- 
ment, I will put the question in another form: Suppose 
Mr. Macdonald went to a sale of machinery to buy:a lathe, 
and while waiting for said lathe to be “‘ put up” a steam 
engine was put up and knocked down to him for 20/., but 
before he had removed or done anything to said engine a 
person offered him 40/. for it. Would Mr. Macdonald 
ive the extra 20/., for which he had done nothing, to the 
tate? Iasked him before, I now ask again, Does he 
only pene to take betterment from landowners, or 
would he take betterment from every individual in the 
community? Mr. Macdonald says, ‘‘The Canadian Go- 
vernment go in for land nationalisation.” And then he 





goes on to refute his own statement, and having done so, 





he asks, ‘‘ What is to hinder land nationalisation from being 
practised elsewhere?” I answer: The land in Canada 
belongs to the Government, and it can honestly do with 
the land what it pleases, but if the British Government 
nationalised the land in Great Britain. it would have to 
buy or steal the land from its present owners. The land, 
however, is not nationalised in Canada, for if I now get 
160 acres from the Canadian Government, and, say, in 30 

ears a town sprang up in the neighbourhood of my said 
and, I could then not only get the agricultural value for 
it, but if it was required for building or other purposes, I, 
if offered, might accept 32,0007. for the land which 
originally cost me nothing. §£ am not aware of any 
civilised nation under heaven where the land belonging to 
it has been nationalised; perhaps Mr. Macdonald will 
kindly give your readers the name of that nation, if such 
there is. 

Glasgow. J.M. 

To THE EpiTor oF ENGINEERING. 

Sir,—I have to thank Mr. Macdonald for his interest- 
ing and, in some respects, amusing amplification of his 
views. I have not the least disposition to quarrel with 
him, for it is mere foolishness to injure the prospects of a 
~~ question by quibbling over side issues. Mr. Mac- 

onald’s views, although not exactly on the lines of my 
own, certainly run parallel tothem. He holds that the 
State should regulate all land ; I believe the State should 
own it. He maintains that the State, in taking over con- 
trol, should not pay anything to the present *‘ monopo- 
lists,” and that is exactly my opinion. The State having 
obtained control, he advocates they should grant the land 
free tousers. I maintain they should take the highest rent 
for it obtainable, exactly as at present. Your readers 
have the arguments on both sides, and I leave them to 
judge. There is one satisfactory point in this discussion, 
and that is the consensus of opinion of your correspond- 
ents is that the first step towards the solution of the 
labour problem must be the settlement of the land ques- 
tion. t eae too strongly recommend this fact to ths 
earnest attention of your readers, independent of whether 
the schemes before them, or any other, is the really cor- 
rect. The report of the Board of Trade was most disap- 
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pointing in making an anatomical examination of labour 
itself, inquiring into trades unions, charity organisations, 
&c., and leaving the great external causes without con- 
sideration. 

Mr. Macdonald’s unique method of dealing with com- 
pensation is truly delightful. A wave of the hand, and 
the remark, ‘‘ extremely superfluous and ridiculous,” and 
it is disposed of, I wish with all my heart it could be so 
dealt with, but Mr. Macdonald and myself, not being 
autocrats, and not controlling the destinies of nations, 
cannot deal with the question in this offhand manner. 
Equally with Mr. Macdonald, I have never “harboured” 
the thought of compensation, but I am not so foolish as 
to ignore that it is “‘harboured” by very many of our 
countrymen. If Mr. Macdonald can manage for one 
moment to descend from the flights of his ‘‘ well-regulated 
imagination ” into the region of practical politics, he will 
recognise at once that the disposition and compensation 
of the present ‘‘monopolists” will be the most difficult 
obstacle any similar scheme to our own will have to sur- 
mount. He must be aware that these ‘ monopolists ” 
will fight inch by inch for compensation, and they cannot 
be disposed of in the same way as a woman disposes of a 
flock of ducks, by flapping her apron and crying, ‘‘ Be 
off!” It is idle for Mr. Stacdonald to ‘‘utterly repu- 
diate the bare idea of even a consideration of compensa- 
tion.” He and I must consider it, and do our utmost to 
convince our compatriots that compensation is wrong. 
Tt counts for little that he and I are agreed upon it. 

I had not intended to touch upon thrift again, but there 
is one passage in Mr. Macdonald’s letter on this subject 
to which I cannot consent, even by silence. Hesays, ‘‘ I 
consider thrift to be one of the attributes of the Author 
of all that is good. Scientific research discloses ‘ Waste 
not, want not’ indelibly portrayed in all His works.” I 
decidedly take the opposite view to this. To illustrate : 
Here we have a bright a on an Indian or Kast Indian 
shore. Nature has lavished her labours upon it for years. 
Beautiful forests and rich undergrowth inhabited by 
beasts of all kinds. Man also is here, and has built his 
residences. Suddenly a cyclone rises, and the lot is 
carried into the sea. Or, again, we see beautiful cities 
under a sunny sky, with vineyards and all that is pleasant 
right up the sides of the mountain itself. One day 
Vesuvius awakes, and Herculaneum and Pompeii are no 
more. Then wesee a large city, the growth of many gene- 
rations, the heart, life, and capital of a nation. Nature for 
ages never thought of wasting it, but at last she visits it 
with an earthquake, and half of Lisbon drops into Mother 

‘arth. More simple still: If a field is sown with corn, 
Nature carefully matures it to perfection. If it is left 
ungarnered, Nature will as surely destroy it. These are 
usually described as the inscrutable acts of Providence, 
but if we will read them aright they contain direct object 
lessons to men, teaching us that if production and dis- 
tribution rest upon true and lasting bases, we may equally 
with Nature waste and destroy just what we please. Pro- 
duction and distribution are for ever assured in nature. 
The very storm that beats down the standing corn carries 
the grain into the ground to spring forth again in due 
season. ‘* Waste not, want not” is justacatchy saying, and, 
like many such hackneyed phrases, has but little truth in 
it. Perfect production, perfect distribution, want not, 
would be much nearer the mark. Mr. Macdonald states 
that ‘‘ ‘Waste not, want not’ is indelibly portrayed in all 
His works,” but he does not give an instance of this scrap- 
ing and saving on the part of Nature. If he means that 
Nature is most careful to utilise every particle of 
matter and energy for some useful purpose, then I 
say this is not saving or thrift at all, but just the 
indication to us of the paramount importance of pro- 
duction down to the smallest minutiw. If I have read 
scientific research aright, it does not disclose to me that 
Nature ekes out the supply of, say, sunlight, rain, or any- 
thing else, or that she bottles up a supply for fear of run- 
ning short at some future day. No; the production and 
distribution of Nature is as safe and sure for the future 
as for to-day. With men production has no certainty 
for three months together, and distribution is simply 
execrable, These are the points that must be put right. 

Tam always doubly careful in examining arguments 
that are fathered upon our Creator. It is an old trick to 
give weight to an argument somewhat shaky in itself by 
adding the sign-manual of the Almighty, to turn out too 
often to be a species of forgery upon Heaven. 

I am, yours very truly, 

August 21, 1894. F. G. W. 





To THE EpiTor oF ENGINEERING. 

Srr,—I can but inadequately explain to you how 
grievously despondent I have become since learning to 
know that Mr. Hanssen, of all men, would be so indis- 
creetly. benevolently lavish as to make a free gift of over 
4,000,000,000/. worth of our money to a few land utility 
monopolists—non-producers whose every-day actions are 
similar, in one respect, to that of ths Girvan “‘softy” to 
whom the local gasworks manager laughingly offered an 
easy post at 18s. per week, and who, after carefully con- 
sidering the matter for a few moments, replied, in a 
slow, —_—— and peers: pompous manner, 

. Mr. ——, I shall certainly take your money” 
—‘ J. M.” please note—“* but work I will not!” Iam 
still able, however, to find a considerable d of com- 
fortable solace in this ** dogma,” namely, that, despite 
the ponderous objections of “ F. G. W.,” and of as many 
others as may care to back him up, I must positively 
insist on continuing to intelligently recognise that there 
is an absolutely distinctive difference between what are 
termed ‘‘land values” and what is termed a ‘‘tax” on 
land values, 

I have hitherto done my best, Sir, in endeavouring to 
shed some little light on a few of the problems with which 
phe every-day life of all classes of society is admittedly per- 





plexed; and, since your correspondent “J. M.” has 
considered it to -be not beneath his dignity to attack 
myself instead of my arguments, I trust you will allow 
me space for a once-and-for-all reply to the August 17 
“attacking column” which your courtesy has enabled 
him to make use (?) of. He has all along sedulously per- 
sisted in tacitly refusing to recognise the importance of 
the late Royal Commission on Labour, the relevancy of 
your own pe eapennns d article on the unemployed, and 
the utility of this present discussion on ways and means. 
The ‘‘ external help of present-day reformers,” he openly 
avows, is a ‘‘sham,” their proposals ‘‘bosh.” ‘‘ Come, 
let us reason ther,” has no ons for him, and so 
he ‘‘sitteth in the scorner’s chair.” He writes, in your 
issue of June 1, of ‘‘ the lazy, the drunken, and the waste- 
ful,” and deliberately attempts to dissuade ‘‘¥F. G. W.” 
from endeavouring to draft any stumbling-block-removal 
scheme, and tries to justify the attempt by telling him to 
‘*keep in remembrance that the ‘best laid schemes 0’ 
mice and men pane aft agley.’” In your issue of June 15 
he directs Mr. Hanssen’s attention to the ‘‘ lazy, drunken, 
and improvident,” calls him a ‘‘subject jumper” and a 
** faddist,” and fills up the remainder of the letter space 
allotted to him by ‘‘ marking time” (for personal fami- 
liarity with London and Glasgow is not at all confined to 
iF M1”) I myself believe Mr. Hanssen to be both 
gentlemanly and able—I feel sure he will yet consider the 
buying out of the landlords (which he advocates) to be 
incompatible with benevolence, and an exception to the 
rule which determines that ‘‘he that will not work, 
neither shall he eat ”—but “J. M.” complacently styles 
him a “ will-o’-the-wisp,” and his letters ‘‘ rigmaroles ;” 
and this because Mr. Hanssen will not stand still 
in the one place and beat time to him. In your 
issue of July 13, too, he tells how ‘“‘in Great 
Britain there are hundreds of thousands who are either 
drunken, improvident, or lazy ;” and, when “‘F. G. W.” 
writes: *‘In the opinion of ‘J. M.,’ ‘ everything is all 
right,’ and he does not offer a single suggestion of im- 
provement,” he (J. M.”) surprises not a few of us by 
affectedly exclaiming: ‘‘ How ‘F. G. W.’ could make 
this statement I am at a loss to know!” He continues: 
‘To is sorrowful to see a strong, lazy hulk of a fellow 
(his wife —— and he drinking), pretending, the lazy 
scoundrel, to be looking for a job, while he is day after 
day enjoying himself in some free library ”’—possibly 
poring over the latest ENGINEERING correspondence on 
**Capital and Labour”—‘“ and I can assure ‘ F. G. W.’ that 
I heartily denounce such conduct.” But while denounc- 
ing the conduct of these imaginary lazy scoundrels (for 
“*day after day in some free library” is entirely incon- 
sistent with drinking, and with what he terms “ loafing”), 
he tacitly ignores ‘‘Subscriber’s ” following explanation of 
the causes which, ‘‘ day after day,” are ad ing to the 
already ‘“‘sorrowfully” large number of idle ‘‘ hulks:” 
“Tn a few years, at most, everything now in connection 
with commerce will be done by self-acting machinery ; 
and, if men are to stand aside, and the work be done 
better by unskilled and young labour, and each youth 
overtakes the work of, say, 10 men, how in al! the world 
are they to live, and how is this self-acting machinery 
to be kept at work if they do not earn wages to buy what 
it produces? And, in the face of this, how is it possible 
for any sane being to look for a permanent revival in 
trade? No, Sir, under our present system of distribution 
trade is bound to go steadily down to the lowest ebb and 
stay there.” (See, in ENGINEERING, February 9, my pro- 
posed method of facilitating the settlement of the wages 
question. ) : Z 
“J. M.” will find it hard work kicking against the 
pricks, for we must interest ourselves in these matters ; 
and, although all of us, when in our right minds, approve 
of thrift (and “‘F. G. W.,” in his calmer moments, too), 
yet we can hardly avoid being a little exasperated (with 
**F. G. W.”) at the way in which your correspondent 
tries to make it do duty for‘more than facts and circum- 
stances warrant. For, although thrift, as I have said, is 
the “sheet anchor ” of industrial prosperity, an equitable 
distribution of the produce of capital and labour is the 
‘*cable” which, when paid out, enables the anchor to 
come into action. The anchor (thrift) is useless without 
the cable (equitable distribution), yet the most equitable 
system of distribution conceivable will not, of itself, save 
us from the rocks and shoals of poverty and want, for 
economy in consumption implies economy in production, 
and vice versd, and hence, ‘‘ waste not, want not” deter- 
mines thrift to be essentially one of our inherent attri- 
butes. Anchor and cable are both equally indispensable, 
and “J. M.,” if he thinks a have made 
some effort to show how thrift may be practised without 
first, having the necessary materials of production and con- 
sumption equitably distributed amongst the practitioners. 
But your August 17th edition of him sur all the 
others. The ingenuity which he has displayed, in his 
method of avoiding all reference to the subject under dis- 
cussion, reminds me somewhat forcibly of the reported 
antics of a regiment of tumbling acrobats with which the 
Chinese vainly tried to divert the attention of our soldiers 
from their work, during the early part of our then war 
with China—even as Mr. Phipson’s self-contradictions 
reminded me of the well-meaning, but misinformed, 
gentleman, of whom some of our Irish friends would say : 
**He never opens his mouth but he puts his foot in it.” 
Perhaps ‘“ J, M.” is not aware that putting one’s foot in 
it is an abbreviated expression which, by reason of its 
ready adaptability, is used by many of our leading busi- 
ness men, aoa who, in the sense in which I have 
used the P rase, do not by any means consider it to be 
“ gutter slang ;” and “* J. M.” puts his foot init (makes a 
oe when, with reference to the above, he accuses me 
of indulging in gutter slang. And, in poking fun at 
Lieut.-Col. Bucknill, he fails to see that I was making 
a last forlorn attempt to induce that gallant gentleman to 





do something more useful than merely affirming that, 
‘*do what you will, trees grow higher than the grass 
and strong men —- their fellows ;” but the Colonel 
could neither be coaxed nor cajoled, for his above grand 
declamation had already, apparently, exhausted his 
available stock of intellectual energy. Had I been 
guilty of yee: ig in ‘“‘ gutter slang,” other corre- 
spondents would have noted it; and Mr. Hanssen, 
too, would have been more careful than to have 
further encouraged me by afterwards writing: ‘I 
cannot reply to the somewhat -. Uee>! lan- 
guage of your correspondent ‘J. M.’ in any better 
manner than by referring him to the well-merited reproof 
given him by Mr. D. Macdonald in your issue of the 6th 
inst.” (July). 

I trust your reader Mr. Crosoer will consider me to be 
justified in showing that he apparently does not sufficiently 
clearly recognise, in his letter to me, what constitutes the 
distinguishing, and also the differing, qualities which 
determine the respectively characteristic features of 
“utility” and “value ;” that is, of course, if, after he 
will have read the remainder of this letter, he shall have 
been satisfied of the validity of my conclusions. Are not 
“utility ” and ‘‘ usefulness ” synonymous terms ? and are 
not “value” and ‘‘market price” equally synonymous 
terms? Or, to put it this way (in order to be more ex- 
plicit), is not the ‘‘usefulness” of any object the 
measure of such object’s “ utility,” and vice versé? and 
is not the ‘“‘market price” of such object equally con- 
sidered to be the measure of its (the cen ** value,” 
and vice versé? I think so; for—and this ought to 
illustrate what I mean by the difference between the two 
different terms, namely, between “‘ utility” and ‘‘ value” 
—it should easily be seen that the bicycle belonging, say, 
to a cripple and the bicycle owned, say, by a healthy 
cyclist are each, other considerations being equal, of the 
same ‘‘ value” to their respective owners, but of different 
“utility.” Both machines (being of the same value) 
should draw the same ‘‘ price” in the market; and yet, 
in the hands of their above-mentioned owners, the 
‘utility ” of the healthy cyclist’s machine would be 
intelligently reckoned at just exactly equal to 100 per 
cent., while the ‘‘ utility ” of the cripple’s machine would 
be equally intelligently reckoned to be just exactly equal 
to minus 100 per cent. Mr. Crosoer should now clearly 
apprehend the distinction and the difference between 
‘utility ” (usefulness) and ‘‘ value” (price). Then, if so, 
he will now be able to thoroughly understand and, also, 
to appreciate my following criticism on part of his above- 
mentioned letter. He writes: ‘‘I expect to throw some 
further light on the ‘monopoly value’ of, as distinguished 
from the ‘natural value’ of, land.” Now I would re- 
spectfully submit for consideration this, that the above 
quotation should have read: “‘I expect to throw some 
further light on what may be termed the ‘ utility’ of land 
as distinguished from the ‘ value of the monopoly’ of such 
utility ;” for since, if I understand him aright, he believes 
land to be equally the birthright of all, and that, there- 
fore, it cannot be lawfully (morally) bought, or sold, or 
ceded, I affirm that the term ‘‘ value” (price), with re- 
ference to bare land, indicates a comparative lack, on 
the part of the termer, of the faculty of discrimination. 
tad | is altogether priceless (of no “ value ‘} for we 
cannot put @ price upon it ; and it is as useful (of as much 
“utility ”) as it is priceless. Therefore, since ‘* market 
prices ” are the measure of ‘‘ value,” or rather, constitute 
value, and since ‘‘ time ”—not gold, for the ‘‘ value ” of 
gold is proportional to the ‘‘ time ” taken to produce the 
gold—is the standard by which all commercial and other 
men determine the ‘‘ value” of their goods, it is absurd 
to talk of the ‘‘value” of land (of land values), For 
although it has undoubtedly taken monopolists ‘‘ time” 
to create and maintain their “land utility monopoly,” no 
man has yet been able to find sufficient ‘‘ time ” to create 
and sustain land itself; and hence, as ‘‘ time” is the 
“standard” of ‘‘ value,” and as all land is ‘‘no man’s 
land,” the only abiding title to land tenure is natur- 
ally the exercise of the ability to use the land, and 
‘*time” the only abiding standard for determining 
the “‘ value” of my already-mentioned ‘‘fixed equi- 
valent,” which, from time to time, we extract from 
the land, and which we give and receive when making an 
exchange. We devote time—which gauges the “‘diffi- 
culty of attainment ””—to the abstraction from the land 
of such objects as we may consider to be of “ utility.” 
The “ desirability ” of possession—as I have shown in my 
above-considered case of the cripple and the healthy 
cyclists and their bicycles—is the real, the original, and 
the only measure of “‘ utility” (usefulness) ; and the time 
taken to obtain possession is similarly the ‘‘ standard” 
measure of ‘ value” (price). 

Mr. Crosoer very properly objects to the current theory 
of rent, and in Land and Labour writes : ‘‘ Economists, 
to find the true theory of rent, should have inquired 
what would determine the value of land if it were all of 
equal desirability. There would have been but one 
answer—to deal with it under the law of value.” 
think, however, that I have clearly shown all ‘‘ theories” 
of so-called ‘‘land values” (rent), when considered under 
the ordinary law of value (my time standard element), 
to be of more “ value ” (money’s worth) than of “ utility” 
(usefulness) ; and hence, being of no utility, and desira- 
bility being the measure of utility, are only stumbling- 
blocks in the way of the student of —— economy, and 
only desirable as being one of the many institutions 
which Providence has designed for the purpose of en- 
abling truth-seekers to arrive at the necessary knowledge 
of the difference between good and evil. 

To those who advocate the payment of ‘‘rent” to the 
State, and to those who advocate the adoption of the 
so-called “single tax on land values” scheme, I would 
say: Consider the abuse to which thousands of acres. of 
already-proved-to-be-fertile Scottish land is now being 











‘neem senna inns sib itsen n 




















ernie aii is ed 









SEPT. 14, 1894. ] 


ENGINEERING. 





367 








put by “‘rent-paying” millionaire American (and other) 
sportsmen, and then repeat, if you dare, that the pay- 
ment, by such ‘‘ sportsmen,” of ‘‘rent” to the State, or 
of what is termed ‘‘a single tax on land values,” would 
ever have the tendency to induce what Mr. Hanssen 
justifiably terms “‘the essentially unhindered use of all 
land.” 

In conclusion, Sir—and here I respectfully retire from 
the discussion—I thank your readers and yourself for the 
consideration which they and you have given to my cor- 
respondence on this subject. Condensation may have 
induced rarefaction, may have resulted in rendering my 
letters less explanatory than, probably, they would other- 
wise have been; for, although my later epistles have 
been somewhat lengthy, lack of space has naturally per- 
suaded me to at least endeavour to combine the minimum 
of manuscript ‘‘ matter” and the maximum of intellectual 
‘energy ;” but I trust to be able some day to present my 
views to the reading public in a more detailed and com- 
se and therefore more comprehensive and complete 

orm. 

My profession being that of a mechanical engineer, 
enables me to appreciate the utility and the value of your 
ably conducted journal, and, trusting that yourself and 
ENGINEERING may have continued success, and wishing 
you a hearty individual good-bye, 

I remain, Sir, yours sincerely, 
Davip MAcDONALD. 

4, Queen’s-crescent, Cathcart, September 1, 1894. 





BALANCING OF LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 

Sir,—I shall be pleased, with your kind concurrence, 

to cross swords with Mr. Rolfe on this question, and 
to answer the various points raised in his letter of last 
week. 
1. Excess and Defect of Counterweights at Certain Points 
of Stroke.—I have previously explained (August 10) that 
in this connection I referred to balance alone, momen- 
tarily setting aside other considerations, and, subject to 
this reservation, paragraph 1 of my letter of June 29 still 
holds good. Coming now to the accelerations of recipro- 
cating parts, it is evident that matters take quite a 
different complexion, the maximum influence of such 
forces being felt at the dead points, as Mr. Rolfe states. 

2. Centrifugal Force v. Moments Round Axle.—Mr. 
Rolfe’s speculations as to what might happen if the cen- 
trifugal force varied otherwise than directly as radius, are 
possibly interesting, but certainly unprofitable in view of 
the fact that it does so vary, and of his own admission 
that, for the purposes of this determination, ‘‘ centrifugal 
force” and ‘* moments round axle” are interchangeable 
terms. A pair of wheels standing still would be in 
balance by virtue of moments, when the question of cen- 
trifugal force does not come in at all, and if all the 
counterweight were put into one wheel of a revolving 
axle, the opposing centrifugal forces might be equal, and 
the pair of wheels yet not balanced. 

8. Perturbations Due to Unbalanced Weight in Coupled 
Wheels.—In condemning my reasoning on this point as 
** mere theorising,” Mr. Rolfe himself overlooks one little 
fact. ‘‘If this pull were great enough,” he says, ‘‘it 
would simply lift the wheel, deflecting the — still 
more....” Quiteso. And the reaction of the spring? 

4. Consideration of Pitching and Rolling Motions.—-In 
saying that unbalanced weight in the coupled wheels 
tended to increase pitching and rolling, I should have 
added, dependent on the construction of engine and the 
conditions of running, as in certain cases the centrifugal 
force of this unbalanced weight may tend to neutralise 
the effect of the pressure on guide bars. 

I further imagine that a similar rule applies to these 
motions as to the fore-and-aft motion, namely, that other 
things being equal, their amplitude depends on the rela- 
tion existing between the frequency of the disturbing 
forces and the period of oscillation of the suspended mass, 
in this case round the transverse and longitudinal axes 
respectively, passing through its centre of gravity. 

regret I cannot refer to ENGINEERING of February 2 
and March 23, as at present I have no issues prior to 
May 11 by me. 

5. Balancing in One Set of Wheels Moving Parts belong- 
ing to Another.—I am glad Mr. Rolfe now admits that I 
never proposed to balance in the drivers the parts 
properly belonging to the coupled wheels. In putting 
this hypothetical case, I only wished to bring out the 
._— character of the principle involved, and, as 

fully expected, it was condemned as absurd, although 
the weights so misplaced would, in this case, be light, and 
would not cause disturbances comparable with those due 
to the reciprocating parts. 

As to what Mr. Rolfe called the feminine, but which 
might more appropriately be described as the “‘ pure 
cussedness ” motive, a little more explicitness on his part 
would have prevented the waste of ammunition he de- 
plores. I must confess that this remark of his puzzled 
me not a little, and not having the remotest notion of 
doing what he somewhat precipitately credited me witb, 
T came to the conclusion that the remark in question was 
intended to apply to the last sentence of the letter. Be 
that as it may, I hasten to assure him that I feel no more 
vexation at the alleged waste of explosive compound than 
he did at the reception of the buckshot. 

6. Coming now to his exposé. I canscarcely consider his 
algebra more concise than mine, and I venture to doubt the 
value of a formula marked ‘‘ Balancing made easy,” which 
is the reason I did not attempt to give one in my letter 
published June 29. Now “one can easily imagine a case 
in which a balancing job was sprung on to a draughtsman 
who had not considered the question” (H. R.’s letter, 
August 3), and one of the mistakes he would most surely 
make, would be to take the W in formula C as being the 





same as in A. From his numerical example, I suppose 
Mr. Rolfe meant the formula W to be a portion of what 
I called a p, in my letter of June 29. 

Anyhow, the method there given would compel the 
pe gm to think, whereas the cut-and-dried formula 
enables him to dispense, to a great extent, with thav 
salutary process, and, like a double edged weapon, is 
then apt to cut the fingers of the user. It is, of course, 
very much a matter of personal appreciation and prefer- 
ence, and I myself should be inclined to regard wit 
suspicion a counterweight job done ‘‘in a few minutes 
only” by a green hand. 

7. Choice of Coefficient A.—Mr. Rolfe takes this = 0.40 
for single, 0.50 for four-coupled, and 0.67 for six-coupled 
engines, without further qualification, therefore presum- 
ably as a universal rule. If so, I would point out that 
this is inconsistent with his remarks in his letter of 
August 3. 

He has also not yet told us why he insists on balancing 
some of the reciprocating weight in the coupled wheels, 
or whether he considers it a good plan to have more 
pairs than necessary out of balance. 

8. Position of Coupling Cranks relative to Main Cranks.— 
Mr. Rolfe has on various occasions adversely commented 
on the ‘‘extraordinary practice of a certain southern 
line” in putting driving and coupling cranks in line with 
each other. Will he kindly say in what respect he con- 
siders this extraordinary, which in this instance I take to 
mean the reverse of commendable? He is very possibly 
aware of the fact that the Western of France Railway 
have the same arrangement on their engines working the 
Ceinture trains, and for exactly the same reason that in- 
duced Mr. Stroudley to adopt it. 

Apologising for the length of this letter, 

I remain, Sir, yours faithfully, 


Novoyr VREMyYA. 
London, August 28, 1824. 





To THE EDITOR OF ENGINEERING. 

Str,—I have read with great interest the discussion 
which has been taking place in your columns with re- 
ference to the balancing of locomotives, and I hops that 
the attention of locomotive engineers generally will be 
drawn more than ever to this important item of design, 
Until Mr. Rolfe actually gave the figures, I for one had 
certainly never realised the extent to which the evil of 
unbalanced weight might extend. His remarks bring 
to my mind a case of a railway company running into 
London, who, some years ago, introduced some six- 
coupled engines having driving wheels about 4 ft. in dia- 
meter, unbalanced, into their suburban traffic. To keep 
time these engines had to make over 40 miles an hour, 
and were continually getting off the line, one engine going 
off twice at the same spot on two consecutive days. Suite 
a different explanation was given at the time, but I notice 
that the engines they ate now using are balanced. 

I am sure engineers will accept Mr. Rolfe’s calcula- 
tions, seeing how carefully they are being watched and 
discussed; in fact, our thanks are due to him for 
having set the matter upon such a reliable basis. 
I must, however, differ with him on two points. The 
first is with reference to balancing the weights of the 
reciprocating parts. The primary object of balancing is 
to cause the wheel to rest with as uniform a pressure as 
possible upon the rail. It is, of course, desirable to 
nullify, if possible, all extraneous forces acting upon the 
engine, but when any ot is made to balance these 
parts by a revolving weight, we only take a certain 
portion off the horizontal forces and introduce an equal dis- 
turbing force in a vertical direction ; taking the force from 
the direction in which it is comparatively harmless, and 
applying it in the very direction in which it will be most 
injurious. In a well-designed engine the momentum and 
inertia of the reciprocating parts are considered and dealt 
with bya suitableapplication of thesteam pressure, and this 
is obviously a much more satisfactory way of arriving abt 
the required result. As to balancing these parts in the 
coupled wheels, I am afraid it is at the best a very unde- 
sirable way of mitigating the evil. I should like to ask 
Mr. Rolfe whether he considers the horizontal component 
of the force due to these balance-weights is transmitted 
through the axle-boxes and framing, or through the 
coupliog-rod and pins; it must evidently go through one 
or the other (or both) to arrive at the crankpin, 
and so to the connecting- rod; and when these 

arts are balanced by the steam pressure, whether such 

lancing is not altogether unnecessary. The other point 
upon which we do not agree is that referred to in the last 
aragraph of his letter of the 13th inst. Although he 
Shes not say so, I take it that he refers to the pull on the 
piston-rod due to the steam pressure. This is a very 
common error to fall into, and it arises through overlook- 
ing the reaction of the steam pressure upon the cylinder 
cover, which is taken up by the framing of the engine, and 
transmitted through the horns and boxes to the axle, 
where it exactly balances the alleged disturbing 
force, resulting in a turning effort, which is divided 
into two equal portions, and acts upon the rail at 
the driving wheel treads. In no form of engine 
can there be any disturbing force caused by the 
steam pressure acting within the cylinders, for the 
simple reason that the steam must act equally in all 
directions. This also calls to mind another common error 
which I have seen go uncorrected iri your columns, viz., 
that if one cylinder does more work than the other, the 
engine has a tendency to run ‘‘crab fashion.” It might 
as well be argued that a spring engine would tend to 
run “crab fashion ” if the driving pinion were not placed 
exactly midway between the wheels, 
Yours truly, 
A. H, Tyter. 
5, Crown-court, Cheapside, E.C., August 29,1894. - 





THE PROBLEM OF FLIGHT. 
To THE Eprror oF ENGINEERING. 
Srr,—In your issue of August 31, Mr. Maxim says, 
‘* Now, as this is the first aérial machine, not a balloon, 
which has ever lifted a man by actual mechanical energy, 
one would suppose that such a device was clearly patent- 
able.” It certainly seems evident at first sight, and still 
a closer investigation may show some difficulties in formu- 


h lating the claims in such a way that the granting of a 


patent would be possible or admissible. 

The mere act of lifting a man by mechanical energy 
having air asasupporting medium, though this is now for 
the first time accomplished, can hardly constitute a sub- 
ject for patent right. Then we must look to the appa- 
ratus by which this is performed. The principal features 
here are the fixed aéroplanes and the revolving screws— 
as far as I can see the only possible solution of the problem 
—but this is not new. I know very well a machine built 
on this principle already in 1889. The total weight was 
about 2000 lb., and the power developed about 25 indicated 
horse-power. No doubt the weight was too great, and 
the area of the aéroplanes too small, in comparison with 
the power, so it did not succeed. The principle is never- 
theless so evident, that no doubt many are working in the 
same direction, but no one has been able to construct such 
wonderful lightness as Mr. Maxim; that is why he has 
succeeded. But mere lightness of engines and boilers is 
also not patentable. 

Maybe some similar considerations make the United 
States patent examiners hesitate how rightly to look upon 
the matter, and the suggestion to cover the invention by 
several patent applications for details would perhaps 
be the only practical solution. 

Yours faithfully, 


. RUNEBERG. 
St. Petersburg, September 6, 1894. 





* THE DEPTH OF COAL MINES. 
To THE EprToR OF ENGINEERING. 
Srr,—Would you or any of your readers be kind 
enough to let me know the depth of the deepest coal mine 
in England, and the greatest distance the workings extend 
from the bottom of the shaft? I should also like to know 
the greatest depth of any mine in the United States of 
America. I inclose my card, and sign myself 
Aw OLD SusscriBer. 
September 7, 1894. 





THE EFFICIENCY OF THE SERVE TUBE. 
To THE EpiToR OF ENGINEERING. 

Srr,—I have to thank Mr. Gross for his invitation to 
test the merits of some of the boilers of Messrs. John 
Brown and Co.’s installation at Sheffield, in order to 
verify the representations made with reference to the 
efficiency of the Serve tube. But as I cannot conveniently 
afford the time for such recreation, I shall have to remain, 
so far as this matter is concerned, where I was, and as 
represented in mine of the 20th ult, 

n the remarks I made on what was claimed for this 
tube, I took occasion to point out that the recorded 
results were wanting in important particulars, that would 
have afforded some idea of the reliance to be placed on 
the representations made ; that some of the advantages 
claimed were non-existent; and that the same results 
could be obtained by reducing the diameter and increas- 
ing the number of tubes. 

 iiune that the information available did not admit 
of a reliable opinion on these representations, and in 
— this to notice, in the hope of obtaining addi- 
tional light, had certainly no idea of putting Messrs. 
John Brown and Co, to the trouble of preparing repre- 
sentations of such a voluminous nature as would likely 
be considered unwarrantable by you, or uninteresting to 
engineers. 

In conclusion, I would again remark that what the 
Serve tube appears to do, is to considerably increase the 
heating surface. But the same effect can be obtained by 
a much smaller increase of plain tube surface. So that 
the question resolves itself into what this increase, re- 
quires to be, and whether it can be obtained with any- 
thing like a reasonable dimension of tube. These are 
the features that are really of interest from an engineering 

int of view, and which it is quite likely Messrs, John 
news and Co. have not at present the means of investi- 
gating, as the trials they have published leave them quite 
untouched. 

I remain, yours faithfully, 
JostaH McGrecor, 

78, Queen Victoria-street, London, E.C., 

September 6, 1894. 





DovER AND OsTEND.—The traffic passing over the mail 
line from Dover to Ostend in August was very consider- 
able. Never, indeed, since the establishment of the line 
has there been such a large movement of passengers. 





Tue WorLp’s GoLp.—Ibt is noticeable that the produc- 
tion of gold throughout the world is gradually increasing. 
In 1884 the value of the gold raised was 20,340,000/.; in 
1885, 21,680,000/.; in 1886, 20,120,000/.; in 1887, 
20,155,000/.; in 1888, 22,139,000/.; in 1889, 24,699,000/.; in 
1890, 23,780,000/.; in 1891, 26,130,000/.; in 1892, 
29,260,000/.; and in 1893, 31,110,000/. The increase 
observable in the production during the last five years is 
largely attributable to the advance made by goldmining 
iodualey in South Africa. During the last year or two 
increased attention has also been given to goldmining in 
the Australian colonies, 
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INDUSTRIAL NOTES. 

THE great event in the industrial world during the 
past week was the Trades Congress. The two first days 
were occupied with welcoming the delegates to Norwich ; 
with the election of president, Congress secretary, trea- 
surer, standing committee, scrutineers, &c. Then came 
the Parliamentary Committee’s report for the past 
year. This was followed by the president’s address and 
the discussion on the report. With the chief features 
of this report and the comments made upon it, and 
also with the other proceedings of Congress, we have 
dealt fully in another article in the present issue, 80 
that we need not speak further of this matter here. 
As regards the numerical strength of the Congress, it 
was not so large as on some previous occasions, but 
not necessarily on that account less representative. 
There were 378 delegates, representing 179 societies, 
with an aggregate of 1,110,000 members, or less than 
one-half the total number of societies and members of 
the aggregate trade unions. The income for the year 
was the largest ever known, the total being 
2583/1. 5s. 5d., including the balance of the previous 

ear. The expenditure was 1290/. 4s. 8d., leaving a 

alance in hand of 1293/. 03. 9d., plus the sum of 
18/. 9s. 3d. as interest due on the account. On the 
whole, the proceedings of the Congress were business- 
like and quiet, compared with some of the later con- 
gresses, ‘There were fewer scenes to record in the 
newspapers, and less of the — caused by large 
numbers attempting to speak all at once, as was the 
case at Liverpool and Newcastle. The president was 
tolerably firm, and the ‘‘ previous question” came in 
most opportunely whenever an awkward question 
po up. Ofcourse the chief matter of criticism 
by the public will be the resolution to ‘‘ take over the 
land ard all other means of production, distribution, 
and exchange.” But it is scarcely probable that a 
measure with this object will be proposed next ses- 
sion. For the present itis merely a ‘‘ pious opinion,” 
but hardly: of that practical character such as one 
usually looks for in a congress of British workmen. 





There has been a slight change for the better in the 
general state of trade in the engineering branches of 
industry, but so slight that it can scarcely be regarded 
as an indication of returning prosperity in the im- 
mediate future. But it is, nevertheless, a welcome 
check to the downward tendency of the past few months. 
The settlement of the moulders’ strike on the north- 
east coast will have the effect of improving the condi- 
tions, though it is to be regretted that the pattern- 
makers’ dispute is not also settled on the same or 
similar terms. That strike, and the coal strike in 
Scotland, affected quite 1000 members of the Amalga- 
mated Society of Engineers. But notwithstanding 
the close of the moulders’ strike, there are nearly 
900 more members signing the vacant book than was 
the case last month, The total number of members is 
75,012, of whom 6851 were on donation benefit, 2487 
on superannuation allowance, and 1646 on sick benefit 
—total 10,984 on the funds for these three benefits 
alone, or one-seventh of the total members. The cost 
of these benefits was 4546/., or 1s. 6d. ted member, per 
week. Though a large number had been signing the 
vacant book, the number on donation had diminished 
by 304—from 7155 to 6851. It is expected that the 
number will be further reduced during the current 
month. Trade is still reported to be badin Australia, 
the result being several exclusions for arrears. The 
condition of trade is also still bad in the United States 
and Canada, but hopes are entertained that the settle- 
ment of the tariff question wil! improve matters, 





The report of the Amalgamated Society of Carpenters 
and Joiners, with a membership of 44,061 members, 
illustrates pretty fairly the general condition of the 
building trades. Those trades have been exceedingly 
well employed in comparison with some other trades, 
and their wages have, in numerous cases, been 
vanced, the hours of labour reduced, and better con- 
ditions secured. Nevertheless, the report for this 
month has to record a total of 1587 on donation benefit, 
1167 of whom have been in receipt of 10s, per week 
out-of-work benefit. There were, on sick benefit, 761, 
and on superannuation allowance, 473; total on the 
funds for these three benefits, 2821. This is but a 
small proportion out of 44,061 members. The strike 
in the Tees shipyards has been settled on the basis of 
the Tyne rates, the working hours also being assimi- 
lated. At Wolverhampton there is a general dispute 
with the associated employers, the latter striving to 
supplant the men on strike by men from a_ free 
labour agency. At Basingstoke, also, there is a 
strike for an advance of 4d. per hour. Some disputes 
also exist at Bedford, Leigh, Halifax, Wigan, Knuts- 
ford, Burton, Bray, Northwich, and Aberdeen, but 
these are of a less important character than the two first- 
named. On the whole, the conditions of trade in this 
large branch of industry are not discouraging, but, of 
course, this is the best season of the year for the trade. 
A curious example of tendering is given in the report. 
It was for office furniture for the society—nest of 





pigeon-holes, office table, &c. ; the highest tender was 
45/. 10s., the lowest 29/. 10s., a difference of 16/, 





The condition of the cotton industries is by no means 
encouraging. In the spinning branch the average 
number on the funds has been 347 per week. But 
many are on short or broken time who do not come 
under the category of unemployed. The proportion of 
unemployed is 5.43 per cent., as against 2,95 last month. 
But the report states that the membersmay look forward 
with confidence to better results. Besides those out 
of work given above, there were 315 full-timers and 
25 half-timers on the funds by breakdowns and 
stoppages. The total membership is 16,110. Some 
18 disputes have been dealt with in the month, the 
claims of members being sustained in a satisfactory 
manner, 





A more hopeful feeling prevails in some of the engi- 
neering industries of Lancashire, but in reality there is 
very little to record in the way of appreciable improve- 
ment in the state of trade. 

Though the ironmoulders’ strike on the north-east 
coast is settled, the men having returned to work, the 
patternmakers are still out, though efforts have been 
and are being made to effect a settlement. In reality, 
their case is similar to that of the ironmoulders, but 
they belong to a different union, those on strike 
being largely members of the Patternmakers’ Union, 
though some belong to the Amalgamated Society of 
Engineers. It is very doubtful, however, whether 
this long strike will be advantageous to the special 
union involved, which is not numerically strong, 
though fairly well organised. TV inancial help is being 
given by some of the trades, but the strain on the 
men, as well as on the union, is very great. On all 
sides there is a hope that the dispute will soon be 
settled. 

In the Wolverhampton district the iron and steel 
trades have been more active, better business being 
done at higher rates. Makers of bars and sheets 
have been asking an advance of 2s. 6d. per ton for 
delivery next quarter. Tube strip and construc- 
tive iron is from Ils. to Is. 6d. dearer. Local 
producers of pig iron have heavy bookings to the 
end of the quarter, and prices are very firm all 
round. But the advance of 2s. 6d. per ton on 
better qualities was not maintained, except for de- 
liveries next quarter. 

In the Birmingham district a better tone has pre- 
vailed, in sympathy with Wolverhampton, but the 
business done was not so good or satisfactory ; buying 
was generally of a speculative character, and prices 
ruled rather ler. In the general local trades a more 
hopeful tone is observed, but there is very little out- 
ward sign of the reason. Steadiness and moderate 
employment is the rule rather than activity, but fewer 
men are unemployed, though full time is not universal. 
There is little to record as regards labour disputes, 
no change in the situation of the chainmakers being 
reported. 





The eight-hours question is advancing in other 
countries, especially in the colonies. The Legislative 
Assembly at Sydney, New South Wales, have agreed 
to make the eight-hours working day in mines com- 
pulsory. The Trades Congress in Canada have asked 
the Government to introduce a compulsory Eight-Hours 
Day Bill into Parliament in the next session. The 
rage for legislation is therefore becoming more and 
more general, at least in so far as the hours of labour 
are concerned. What will Continental Europe do in 
this respect ? 





The Scotch miners’ strike is not over, the compromise 
offered notwithstanding. But a large number have 
returned to work in certain districts, and the excite- 
ment hasquieted down. Thesupport from the English 


ad- | federation levies has fallen off ; the total, including the 


levies from Durham and Northumberland, only 
amounted to 2s. 2d. per man for the fortnight. The 
average weekly allowance per man has only been Is. 5d. 
for the 11 weeks of the strike. 

Negotiations are actively proceeding for a settle- 
ment. The Airdrie, Bathgate, and Falkirk coal- 
masters on Tuesday resolved that if the miners of 
those districts would resume work within a week they 
would recommend to the other coalmasters with whom 
they are acting, as terms of settlement, that wages should 
be the same as were paid when work was stopped ; that 
no alteration of wages should take place before the 
end of the year, and that a joint conciliation board of 
employers and miners should be formed to consider 
the conditions of employment and to endeavour to 
formulate a basis for the regulation of wages for the 
future. The terms of settlement recommended by the 
English Miners’ Federation could not, it was decided, 
be entertained. A conference of delegates of the 
Scottish Miners’ Federation, held in Glasgow on Tues- 
day, declined to entertain terms suggested by a 
Lanarkshire mineowner, which included the return of 
half the late reduction and the formation of a concilia- 





tion board, but resolved to meet representatives of 
non-associated mineowners for the discussion of the 
dispute. 





The steam engine men employed at the Yorkshire 
collieries refuse to be bound by the Conciliation Board’s 
reduction of 10 per cent. The grievance is that they 
were not consulted, and further, that they did not get 
the full advance the same as the miners. The resolu- 
tion was to the effect that they demand the refunding 
of the reduction except in cases where the advances 
went above 30 per cent. That is to say, the colliers 
got 40 per cent., with 10 per cent. off, and the engine- 
men will consent to a reduction of all above 30 per 
cent, advanced to them. 





The first ‘‘ Labour Day ” in America was celebrated 
on Monday, September 3, the day being observed as a 
general holiday in most of the cities in the United 
States, meetings and demonstrations being the order 
of the day. In New York some 15,000 tailors struck 
work — the alleged sweating in their trade, and 
for an advance in wages. As a set-off to these celebra- 
tions, the Pullman men have returned to work on the 
employers’ terms, the meeting of delegates called at 
‘i to consider the situation not being responded 
to. or the moment, labour disputes in the 
States are quiet, except the one mentioned of the 
tailors ; the railway men and the miners have quieted 
down. The trial of the late leaders of the strike is 
likely to be one of interest, as the legal rights of the 
workmen and their methods of warfare will be 
discussed at some length, 





ELECTRIC LIGHTING AT MANCHESTER. 


Description of the New Electric Lighting Works, 
Manchester.* 
By Dr. Joun Hopkinson, F.R.S., Member of Council. 

Progress of Electric Lighting.—It is now more than 
15 years since the author had the honour of bringing 
before this Institution his first paper on Electric Lighting 
(Proceedings 1879, page 238). Since that time this de- 
partment of practical science has undergone an extra- 
ordinary development, Then the only electric lights were 
arc lights ; the first incandescent lights in a practical form 
were not made until nearly a year later. Now there are 
many millions of incandescent lights in daily use. The 
machine experimented upon by the author in 1879 was 
what would then have been considered a fairly large one, 
and highly economical ; it required about 6 horse-power 
to drive it. To-day there are many machines which have 
been working for a considerable time, requiring upwards 
of 1000 horse-power to drive them. Then the commercial 
efficiency of the machine was about 50 per cent. To-day 
it is a matter of common practice to produce machines 
having commercial efficiencies of 94 per cent. The purpose 
of the earlier paper was to lay before this Institution the 
results of certain tests made upon a single machine, the 
methods of which tests seemed likely to be of general 
utility, as has since proved to be the case. The purpose 
of the present yee 1s merely to give a short description 
of the Electric Lighting Works in chester, more par- 
ticularly stating the minor points in which the arrange- 
ments differ from those most generally adopted. Although 
the differences from ordinary practice are small and com- 
paratively unimportant, and involve nothing new in 
principle, a description of these works may be of interest 
on the occasion of the my meeting being held in Man- 
chester, when the works themselves will be accessible to 
the members of the Institution. 

System of Distribution.—The system adopted is a direct 
continuous current, with five conductors supplying con- 
sumers ata pressure of 100 volts, the total pressure between 
the outer conductors being 400 volts. The conductors are 
partly bare oomaee in concrete culverts, and partly india- 
rubber insulated cables in cast-iron pipes. In Fig. 9, page 
370, is shown a transverse section of the culvert in Portland- 
street. This arrangement of conductors is very similar to 
that which has been adopted in many other places, but is 
here carried out on a somewhat more extensive scale, the 
Portland-street culvert containing a total area of copper 
of 9?square inches. It will be observed that the sectional 
area of the three intermediate conductors I is small, only 
3 square inch for each ; whereas the total sectional area of 
the outer conductors in this case is no less than 44 square 
inches. As might naturally be expected, such small in- 
termediate conductors are in themselves inadequate to 
effect a perfect balance ; the balance is therefore perfected 
by means of motor-generator machines fixed in outlying 
parts of the system. A pair of such motor-generator 
machines is shown in Figs. 6, 7, and 8, page 370 Each of 
these machines is wound with two circuits C C, so that the 
pair contains four circuits, each circuit being connected 
with two conductors of the five-wire system. The two 
machines being connected mechanically with each other by 
the coupling B, any excess of current demanded from one 
section will be supplied by the circuit connected thereto, 
and the power required to effect this supply will be derived 
from one or more of the other circuits. As a compensating 
device this arrangement is found to work perfectly ; ib 
does not claim any originality, as it has been in use for 
some time in many places. Electricity can be supplied to 





* Paper read before the Institution of Mechanical 
Engineers, 








Ee 














SEPT. 14, 1894. ] ENGINEERING. 369 








THE MANCHESTER CORPORATION ELECTRIC LIGHTING WORKS. 
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Consumers at four different pressures ording to their; The fact has been generally known for some time, but explained as follows. Suppose two vessels containing 
sepuinientin, pressures, according the author did oc cain ine importance till he ex- water to communicate by acotton wick, and ae op 

Insulation.—The system of bare conductors has the dis- | perienced it. Electrolysis will deposit upon the negative differing much in potential to dip into the ane vesse es 
advantage that the general insulation is poor ; but this | conductor hydrogen from the moisture on the insulators; then it is found that water passes one ye y 
really causes no trouble, as it is a general small leak over | hence this exceptionally defective insulation is not cal- from the vessel into which the positive e er .. ae to 
the whole system, and does not tend to get worse. There! culated to injure the conductor. The explanation, so that into which the negative electrode dips ; this fact has 
is one curious fact in connection with this defective in-| far as the author is aware, was not known. The dif- | long been known to physicists as 2 heey Cae. 
sulation; the insulation of the positive conductor is | ference in insulation between the positive and negative |Next suppose two electrodes to be carried on porcelain 
always good, while that of the negative is always bad. | conductors arises from electric osmosis, which may be insulators which dip into water, and the water to be main- 
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tained at earth potential, and the two electrodes to be one 
positive and the other negative; then if the current leak- 
ing from each electrode into the water be measured, it is 
found that the leak from the negative is manyfold the 
leak from the positive ; this experiment the author has 
himself tried. The action of bare conductors is the same 
ge a large scale. The main source for moisture is from 
the walls and floor of the culvert ; this moisture will con- 
stantly creep over the porcelain insulators P P in Fig. 9, 
towards the negative conductor, but will creep away from 
the positive conductor, drying the neighbourhood of the 
latter and improving its insulation. With the five-wire 
system the troubles have been few, and all easily met; 
with the bare conductors there have been no troubles at all. 
Switchboards.—The switchboards are very simple and 
compact ; Fig. 4 shows one of them for the feeders. The 
latter are connected to the vertical bars, each feeder to 
one or other of a pair of bars through a single two-way 
switch § at the bottom of the pair of bars. The pole of 
each dynamo machine is connected through a switch to a 
horizontal bar of its own ; and the horizontal and vertical 
bars are connected to each other by removable screw: plugs. 
Suppose feeder No. 1 is connected to machine A through 
the left-hand vertical bar, and that it isdesired to change 
this feeder to machine B. For this purpose the screw- 
plog is put in for connecting the horizontal bar of machine 
3 to the right-hand bar of the feeder, and the switch S is 
thrown over so as to connect the feeder to the right-hand 
bar and to disconnect it from the left-hand bar; the change 
is thus effected in a fraction of a second. The double 
switches at the end of the horizontal bars have to do with 
exchanging from one machine to another. A resistance 
of about 3 ohms is permanently interposed between the 
two sections of each switch, and one section is permanent] 
connected to the conductor from the machine. On eac 
bar is an ampere indicator, competent to show when the 
current is nil. Suppose it is desired to take work off 
machine C, and put in D in its place: first the horizontal 
bar of D is connected by screw-plugs to all the vertical] 
bars through which C is working, and machine D is started 
running ; next by the double switch machine D is con- 
nected to its horizontal bar through the resistance of 
3 ohms; then the indicator is watched, and as the speed 
of D rises the current passing back from the system of 
conductors through D will diminish ; at the moment when 
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it is nil, the resistance is short-circuited by the same 
double switch, thereby connecting D direct to its bar. 
Machine C is now slowed down, and at the moment when 
its current is shown by its indicator to be nil it is switched 
out, and the change is completed. It will be observed 
that the machines may each be run at the pressures suited 
to the feeders with which they are connected. 

On the five-wire distributor board there are six sliding 
glass plates with holes through them, two holes in each 
late, for insuring that it shall be impossible to put plugs 
into wrong places, and for preventing thereby the serious 
consequences which would follow such a mistake. 

Engines and Dynamos.—The general plan (Fig. 1, page 
365) shows the positions of the various portions of the ma- 
chinery, and Hig. 2, page 369, is a cross-section of the 
engine- house. n the first instance, six engines and six 
dynamos of about 100 horse-power each were put up, and 
abe four engines and four dynamos of 400 horse-power each. 
The six smaller dynamos give nearly 600 amperes at a little 
over 100 volts. The four larger give 600 amperes ata little 
over 400 volts. The engines are ell vertical compound 
condensing, and drive their respective dynamos by link 
belts, carried under jockey pulleys (Fig, 3). The jockey 
pulleys work in every respect as well as simple belts of 
adequate length, and the loss of power is increased to 
only a very small extent, if at all. Compared with ordi- 
nary belt driving, the saving in space is considerable. In 
comparison with high-speed direct driving there is the 
advantage of entire freedom as to speed, both of engines 
and of dynamos, and there is less liability to vibration. 
On the other hand, high-speed engines take less space, 
and the author thinks, if single-acting, they make less 
noise, In his opinion there is no great balance of advan- 
t in one system over the other. 
“The condensers are ejector condensers, the condensing 
water being lifted some 30 ft. in order to give an adequate 
head. These condensers have been found effective, giving 
@ vacuum of 25 in., and they prove most convenient. 











The regulation of electric pressure is effected by ad- 
justment of the governor whilst running. Two more 
engines and dynamos of 400 horse-power, exactly like 
those already erected, have been ordered after the expe- 
rience of last winter. 

Boilers.—The boilers are of Lancashire type, 30 ft. long 
and 8 ft. in diameter ; at present they are six in number, 
and a seventh is now being added. They work at a 
pressure of 125 lb. per square inch, and are fitted with 
mechanical stokers, and the water is heated by econo- 
misers. The steam pipes, feed pipes, valves, and econo- 
misers are all in duplicate. The boiler-house, 77 ft. long 
by 70 ft. wide, is covered from end to end by a steel 
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ALUMINIUM IN FERRO-CARBON ALLOYS. 


On the Influence of Aluminium upon the Carbon in Ferro- 
Carbon Alloys.* 


By T. W. Hoac (Newburn Steel Works.) 


So many influential agents are concerned in the produc- 
tion of the final condition of the carbon in ferro-carbon 
alloys, and they are so often all pee and in varying 

at it becomes a matter 
of some difficulty to determine the precise nature of the 
action of any one of them. More especially does this 


| difficulty become apparent when we recognise the im- 
portant changes which may take place simply by varying 
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water-tank weighing about 160 tons, constructed in seven 
compartments, and holding 205,000 gallons of water. 

From the general plan (Fig. 1) it will be seen that, in 
addition to the engines already on order, there is room 
for eight more large engines and five additional boilers. 
Hitherto no accumulators have been used; but in the 
author’s opinion the present reduced price of these, and 
their increased durability, justify their introduction into 
large stations as well as smal]. There will, of course, be 
no difficulty in adding them when it is desired. 

Work.—There are connected to the mains 18,600 incan- 
descent lamps of 16 candle-power, 250 arc lamps, and 
motors to the extent of 16 horse-power. This is an en- 
couraging result when it is remembered that a preliminary 
supply on the two-wire system was begun only just a year 
ago. The average price to the consumer up to March 31 
was about 54d. per unit. 

In conclusion, the author wishes to express his thanks 
to three gentlemen who have contributed much to the 
substantial success of the undertaking, namely, to Alder- 
man Lloyd Higginbottom, the able mechanical engineer 
and vice-chairman of the electric lighting sub-committee, 
for his constant advice in all matters, whether engineering 
or commercial ; to Mr. Charles Hopkinson, who designed 
the buildings ; and to Mr. C. H. Wordingham, formerly 
the author’s assistant, and now engineer of the station. 
He has also been not a little indebted to some of those 
who have contracted for the work; but they are many, 
and it would be invidious to distinguish. 





AMERICAN SrrREET Raitways.—There are 24 cities in the 
United States having a population of from 100,000 to 
500,000 each. These cities possess, between them, some- 
thing over 3000 miles of street railways. Of this mileage 
of street railways, 65 per cent. is worked by electricity, 
20 per cent. by horses, 10 per cent. by cable, and the 
small balance by other systems of motive power. 
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the temperature of fusion only, and cooling with different 
degrees of rapidity. 

Another circumstance which also determines the facility 
with which the carbon may be changed from the combined 
to the “cigs ees state, is the degree of saturation of the iron 
with this element ; in this respect the iron, to a certain 
extent, resembles a solution saturated with a salt. 

The question, therefore, whether aluminium of itself is 
capable of producing a change in the condition of the 
carbon when added to ferro-carbon alloys is one of con- 
siderable interest, and as it appears to be generally 
accepted that the addition of aluminium to white iron 
causes the carbon to be changed to the graphitic state, it 
18 Important to ascertain whether the results which have 
been obtained by different observerst are particular cases 
only, or whether this property of aluminium may be taken 
as a general law. 

Ina short paper read before the Society of Chemical 
Industr in 1893, I described some ferro-aluminium 
alloys wherein the carbon had been retained almost entirely 
in the combined state ; these alloys all contained a large 
proportion of aluminium, and the carbon was originally 
nearly all in the graphitic state. Previous to this I had 
often noticed that a certain class of commercial alloys 
containing 5 to 12 per cent. of aluminium was exceedingly 
irregular with regard to the condition of the retained 
carbon ; especially as these particular alloys also con- 
tained silicon in quantities varying from 2.5 to 5 per cent., 
it seemed that more importance should be attached to 
this as the cause of the variable condition of the carbon, 





a Paper read before the Tron and Steel ‘Institute at 
Brussels. 

t Keep, “Journal of the Iron and Steel Institute,” 
1890, No. I. Hadfield, ‘‘ Journal of the Iron and Steel 
Institute,” 1890, Part IT. 

t “Journal of the Society of Chemical Industry,” vol. 








xii., 1893, 
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TABLE II.—Grey Pic. 








+ 4 per Cent. | +8 per Cent. 

















st ” +1 per Cent. | + 2 per Cent. + 12 per Cent 
| O.iginal. Remelted. Aluminium. Aluminium. Aluminium Aluminium, Aluminium. 
z 'Rapid| Slow Rapid Slow Rapid | Slow | Ripi | Slow Rapid Slow | Rapid | Slow | Rapid | Slow 
Graphitic carbon ..| .. | 3.75 | 0.37 | 2.33 334 | 3.22 306 | 2.77 2 68 1.67 1.77 1.58 0.22 | 0.22 
Combined ,, 0.68 | 3.81 | 1.85 0.8t | 0.93 1.12 1.41 1.33 2.34 2.03 2.22 3.22 3.22 
Total ,, | 4.33 | 4.18 ee 4.15 as 4.18 aa 4.01 4.07 3.80 P 3.44 
Silicon > | 0.70 | 0.75 | 0.75 0.75 | 0.75 062 | 0.67 0.69 0.62 0.70 0.70 0.62 0 62 
Manganese .. 0.22 | 0.28 | .. Senta Mowe Sell We 0.20 me Za ae 
Aluminium .. bone none| none 0.85 | 1.92 3 86 8.15 11.85 
White Pic. 
pS 0 See toe Pen eaten 
‘in + 1 per Cent. + 4 per Cent. + 12 per Cent. 
— Original. Remelted. | Aluminium, Aluminium. Aluminium. 
| Rapid Slow | Rapid Slow | Rapid | Slow Rapid Slow Rapid Slow 
Grapbitic carbon oe ee 0.40 0.25 0.67 | 3.54 3.48 2.25 2.05 0.16 0.16 
Combined ,, 3.27 8.37 295 =| 0.08 0.14 1.33 1.53 3.09 | 3.09 
Total ,, 3.67 3.62 as 3 62 <_ 3.58 | 3.58 3.25 | 
Silicon 0.48 0.45 0.45 0.50 0.50 0.42 | 0.42 0.40 | 0.40 
Manganese 0,11 ee ee 0.16 << es = 0.15 | 
Aluminium | none none none 0.92 a 4.05 


particularly as the influence of silicon upon this element 
is so fairly well established and recognised. 

Notwithstanding that it is generally acknowledged that 
the elements silicon and manganese have an important 
influence upon the condition of the carbon, it is very 
probable that our views concerning their action will be 
considerably modified as soon as aseries of alloys are pre- 
pared under different conditions, and other influential 
circumstances perfectly excluded. As a general rule, 
these two elements act in opposition to each other, the 
manganese raising the limit of saturation, and retain- 
ing the carbon in the combined state ; the silicon reducing 
the limit of saturation, and inducing the separation 
of graphite. So far as the limit of saturation is con- 
cerned, the influence of silicon and manganese is 
quite certain, but with regard to the effect upon the 
condition of the carbon there is still room for inquiry. We 
occasionally meet with cases wherein the results are 
apparently in conflict with those generally obtained, and 

onal we may agree with Snelus that in a general way 
silicon forms a necessary constituent of grey pig, yet 
most of the highly graphitic grey Swedish pig iron is in 
some cases remarkably free from it; on the other hand, 
some white irons contain it in abundance—e.g., a case is 
given by Mr. E. H. Morton* wherein the silicon reaches 
4.704 per cent. So also with regard to the effect of man- 
ganese, itis stated by Keept that under certain conditions 
this element retards the chill and increases the formation 
of graphite, results which are undoubtedly at variance 
with general experience. ‘ ’ 

It appeared from these considerations that the pre- 
paration of a series of alloys containing aluminium in 
different proportions, and as far as possible keeping out 
the silicon and manganese, would give results of much 
interest ; and for the opportunity of carrying this out I 
have to thank Mr. J. W. Spencer, the managing director 
of the Newburn Steel Works. : 

Two kinds of pure Swedish pig iron were used, one a 
highly saturated grey pig, and the other a white variety 
showing a little grey towards the centre of the pigs. 
The composition of each is shown in the following Table: 





Tasie I. 
rey. White. 
Tron (by difference) 94.707 95.665 
Manganese ns 0.22 0.11 
Carbon (graphitic) 3.75 0.40 
»» (combined) 0.58 3.27 
» tal) ... (4.33) (3.67) 
Silicon... 0.70 0.48 
Sulphur ... 0.005 0.01 
Phosphorus 0.038 0.065 
100.000 100.000 


The several alloys were prepared by fusing the iron in 
clay pots, and with the exception of the one containin 
1 per cent. aluminium, this metal was separately melte 
and the iron poured into it; the mixture was then again 
poured back into the pot, and this operation was repeated 
twice. The alloy was next poured into two moulds, one of 
iron and the other of greensand, in order that one por- 
tion should be cooled rapidly, and the other slowly, and 
this was also done without the addition of any alu- 
minium. The alloys were prepared in quantities of 
about 60 1b. each, and cast into 3-in. square moulds. 
The de pogpen | of graphite, carbon, and silicon was deter- 
mined in each case, the total carbon being obtained by 
combustion in one of each pair, with the exception of the 
alloys containing 4 per cent. aluminium; in these the 
total carbon was determined in both the rapidly and 
slowly cooled portions. The combined carbon given is 
the difference between the total carbon found by combus- 
tion and the proportion of graphite present. The results 
of the analyses of the alloys are shown in Table II. 

It is to observed that the most effectual primary 
change in the condition of the carbon is obtained by the 
addition of 1 per cent. of aluminium, and each addition 
after this causes more and more of the carbon to pass into 
the combined state, until practically the whole of it is in 
this condition in the 12 per cent. alloy. 


sia *‘ Journal of the Iron and Steel Institute,” 1874, page 
+ Ibid., 1891, No. IL., page 247. 





| 12.20 | 


.The importance of melting and casting a portion of the 
pig iron under the same conditions, but without the addi- 
tion of aluminium, is well shown in the case of the grey 
pig iron; if this had been omitted it would have been 
thought that the aluminium not had any influence upon 
it ; as, however, the iron is evidently one showing a de- 
cided tendency to chill, the aluminium has prevented this 
completely. 

In all cases the rapidly cooled alloys show a remark- 
able excess of graphitic carbon over that contained by 
the slowly cooled alloys ; this is the most decided in the 
case of the alloy with grey pig iron containing 4 per cent. 
aluminium. As there areso many examples of this, it 
would be interesting to have a satisfactory explanation, as 
the phenomenon is quite unique. May it not be that the 
aluminium has actually caused a precipitation of carbon 
in the molten alloy, and the more slowly cooled portions 
have partially taken up the carbon again by cementa- 
tion ? 

It is also to be observed that the total carbon in the 
case of the white pig alloys is not diminished, any more 
than that produ i. admixture of an element not con- 
taining carbon; but in the case of the grey pig high per- 
centage alloy there is a decided loss. The addition of 
12 per cent. aluminium to pig iron containing 4.33 per 
cent. carbon should cause this element to be reduced to 
3.80 per cent., whereas only 3.44 per cent. was found, 
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Diagram Illustrating the Alteration in the Proportion of 
Graphite in Pure Swedish Pig Iron after Alloying with 
Aluminium. 
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Grey Pica. 
Diagram Illustrating the Alteration in the Proportion of 
Graphite in Pure Swedish Pig Iron after Alloying with 
Aluminium. 
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Aluminium, per Cent. 

Dotted line = Total carbon. 

Thick ,, = Graphite in rapidly cooled alloy. 

Thin +» = Graphite in slowly cooled alloy. ; 
O=Original pig ; and R=after re-melting without aluminium. 


Although Keep states that the addition of aluminium 
causes expulsion of carbon, it is to be observed, on 
reference* to his table of analysis, that there are not any 
figures given to justify this conclusion. The actual loss 
of carbon which may take place at once, upon mixing the 
lower percentages of aluminium with a saturated pig iron, 
must be extremely small. There is a considerable quantity 
of dross formed, which consists mainly of highly aluminous 
slag, with entangled portions of alloy ; as this is black and 
graphitic looking, it might be considered to consist mostly 
of carbon, but in one case this element was determined 
and found to be only 2.10 per cent. z 

The alteration in the condition and quantity of the 
carbon is well shown in the apie s ee go diagrams ; it 
is probable, however, that the point of complete change 
to combined carbon is somewhat below that actually deter- 
mined. In the case of the alloys previously alluded to, 
a less highly saturated grey pig iron, containing 3.90 per 





* © Journal of the Iron and Steel Institute,” 1889, No. 
I., page 117. 





cent. total carbon, had this element entirely changed to 
the combined state with 9.62 per cent. aluminium, the 
alloy being cast in a layer of about 1 in. in thickness, in 
an iron mould; in another case, where the ingot was 
cast in a3-in. square iron mould, the same effect was 
produced with 11.30 per cent. aluminium. 

The general effect of the more rapid cooling upon 
the fractures has been to produce a much closer grain ; 
this is shown fairly well in the photographs appended, 
and here an interesting fact is well illustrated. I allude 
to the deceptive nature of the fractures as an indication of 
the proportion of Cp ge carbon, a circumstance first 
pointed out by Bell;* this is still better shown in an 
experiment described further on. 

In the case of the higher percentage alloys there was an 
evolution of large quantities of gas on solidification, and 
although the lower portions of the ingots were perfectly 
sound, the top portions even on the outside showed 
numerous honeycombs, completely filled with minute 
glistening flakes of graphite; in this respect, therefore, 
the high aluminium alloys resemble the high silicon alloys. 
This phenomenon, however, is not a case of actual separa- 
tion of graphite from the alloy, but decomposition of the 
issuing carbonic oxide. 

There is a great difference in the total carbon which 
can be taken up by ferro-aluminium and ferro-silicon ; 
the saturation point for this latter alloy does not appear 
to have been exactly determined, but taking it at the 
highest probable figure, 1.5 per cent. for an 18 per cent. 
alloy, the corresponding ferro-aluminium can hold more 
than double this quantity. The following is the compo- 
sition of a ferro-aluminium which was specially made to 
ascertain this; the alloy was fused for a considerable 
time in contact with a large excess of charcoal : 


Tron (by difference) 78.267 
Aluminium... re : 17.7 
Carbon (combined) ee a i 2.94 
Carbon (graphitic) es des ne 21 
Carbon (total) mo ny (3.15) 
Manganese... 4 
Silicon 45 
Sulphur traces 
Phosphorus... .033 
100.000 


This alloy gave off much gas on solidifying, the specimen 
shown being full of so-called blowholes. 

Hadfield has described an interesting experimentt 
wherein aluminium was added to spiegeleisen, with the 
result that the condition of the carbon and appearance 
of the fracture was greatly altered, but as it is well known 
that prolonged fusion of — itself may produce 
an alloy which is often more or less graphitic in its nature, 
and in addition to this the quantity of silicon present in 
his alloys seemed high in proportion to the aluminium, it 
appeared to be of interest to ascertain the effect of re- 
melting a 4 percent. aluminium alloy alone, and also with 
the addition of a considerable quantity of manganese ; in 
each case two ingots were cast to determine the difference 
between rapid and slow cooling, as in the other alloys. 

The results are shown in the following Table : 


TaBLE III.—Showing Effect of Re-melting Ferro- 
Aluminium alone, and with Manganese. 





callin Original Alloy. Re-melted. | Re-melted +16 





per Cent. Mn. 

| Rapid.| Slow. Rapid.| Slow. Rapid. Slow. 

Graphitic carbon | 2.68 1.67 | 2.79 | 3.01 | 2.28 0.77 

Combined ,, | 1.33 | 2.34 1.19 | 0.97 | 1.89 3.40 
Total ie 4.01 | 4.07 393 | .. 4.17 

Silicon P | 0.69 0.62 v.80 | 0.80 1.08 1.08 

Manganese .. | 0.20 ee 15.80 15.80 
Aluminium .. 3. 2.92 


2.15 | 





The effect upon the alloyed re-melted alone has been to 
slightly increase the silicon with a considerable loss of 
aluminium ; the difference between the rapidly and slowly 
cooled portions with regard to the graphitic carbon is not 
in the same direction asin all other cases, and the slowly 
cooled alloy shows a marked increase in the quantity 
over that originally present. The addition of the manga- 
nese has retarded the loss of aluminium, but with a great 
increase in the proportion of silicon, in fact, so much that 
the real object of the experiment is frustrated ; with 
regard to the carbon, however, this alloy shows in the 
most marked manner the great difference in the quantity 
of graphite which exists in the rapidly and slowly cooled 
ingots. There is three times as much graphitic carbon 
present in the more rapidly cooled portion of the alloy ; 
the slowly cooled alloy is very unsound, and the general 
———_ of the fracture, of which a photograph is 
shown, would certainly lead one to expect to find it the 
reverse of what is actually the case; so far as the pro- 

rtion of graphite is concerned, this alloy is a beautiful 
illustration of the fact noticed by Bell, and previously 
alluded to. 

Toascertain the influence of aluminium upon a high 
silicon alloy, ferro-silicon was fused and mixed with 
4 per cent. aluminium also previously fused ; two ingots 
were prepared as in the other alloys to determine the 
difference, if any, between rapid and slow cooling. 

Beyond showing a great change in the grain of the 
alloy, the result does not give any further important in- 


* Chemical Phenomena of Iron Smelting,” 1872, page 


t+ “Journal of the Iron and Steel Institute,” 1890, 
No. IL., page 182. 
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formation. The following Table gives the results of the 
analyses : 


| Remelted + 4 per Cent. 
Original | Aluminium. 
Alloy. 


Rapid. Slow. 


2.08 
none 


2.05 
-19 
2.24 
9.47 
3.56 
none 





1.67 
41 


Graphitic carbon 
Combined ,, 
Total ~ 
Silicon 
Manganese 
Alumisium 


The slowly cooled portion was very much honeycombed, 
the cavities being lined with graphite. The rapidly cooled 
portion appears to be perfectly free from any unsound- 
ness, and the change from the original appearance of the 
alloy is most marked. 

In conclusion, it is shown in the present paper that 
in the purer classes of pig iron all tendency for carbon to 
be retained in the combined state is prevented in the 
most decided manner by the addition of 1 per cent. of 
aluminium, and that every increase upon this quantity 
tends to reverse this effect, until with a large proportion 
of aluminium the carbon in white pig iron is retained in 
its original condition, and the graphitic carbon present 
in grey pig is entirely changed to the combined state; 
it is suggested that the exact points for the complete 
change in each case will vary with the different kinds 
of iron and the degree of saturation with carbon. The 
interesting fact is described that the more rapidly cooled 
ferro-carbon alloys containing aluminium contain a larger 
proportion of graphite. 

Although the alloys described in the present paper 
have been prepared from comparatively pure materials, 
it is perhaps unnecessary to point out that it is still de- 
sirable to ascertain the influence of aluminium upon the 
carbon in alloys perfectly free from silicon and manga- 
nese; this is evident from the fact that very small quan- 
tities of elements occasionally produce quite a contrary 
effect to what they have in larger proportion. 








THE RECENT BUFFER-STOP COLLISION 
AT ST. PANCRAS STATION. 

WitH commendable promptitude Major Marindin’s 
report on the above accident has just appeared. May 
this b2 an earnest of less delay in publication than has 
often hitherto been the case ! 

This accident occurred at 8.37 on Sunday morn- 
ing, August 12, to the night express from Edinburgh, 
which, on running into St. Pancras Station (the Midland 
Railway Company’s London terminus), 42 minutes late, 
overran the usual stopping place and ran into the buffer- 
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stops of No. 6 platform line at a speed of 5 to 7 miles an 
hour. The train was made up as shown in the accompany- 
ing diagram, on which is also shown the amount of 
damaged sustained by the various vehicles. It was fitted 
throughout with the automatic vacuum brake, and weighed 
over 232 tons, 82 percent. of which was carried on braked 
wheels. 

Twenty-one passengers complained of injuries, one pas- 
senger having had her leg broken. There was no damage 
to the permanent way, but the buffer-stop was broken up. 

No. 6 platform line, on which the accident occurred, 
is one that is constantly used by up express trains, and on 





it some hours previously two fish trains had run in and 
remained a few minutes ; nothing had been unloaded, but 
there is no doubt that the fish-water had fallen on the | 
rails and made them very greasy. The gradients are | 
shown in Fig. 2, from which it will be seen that the up | 
road is downhill right up to the buffer-stope. | 
The collision, though severe in its consequences to the | 


front part of the train, was felt in the rear portion as a 
somewhat sharp stop only. There was no rebound, as 
the brakes were hard on, the wheels having skidded on 
the greasy rails. It is no doubt owing to the first coach 
—a Pullman car—being empty and to the guard in the front 
brake (the third vehicle) jumping out as soon as he saw 
the driver had lost control of the train, that the list of in- 
jured was not greater. The driver and fireman were un- 

urt, and their engine was taken back in steam to Kentish 
Town. 

The Inspector concludes that it is beyond question that 
both the automatic vacuum brake on the carriages and 
the steam brake on the engine and tender were in 
perfect working order, and that had the rails been 
in proper condition, the train ought easily to have been 
brought to a stand within the length of the platform, 
even if it had been running at the rate of 15 miles an hour 
or more at the entrance of the station. The driver esti- 
mated his speed on entering the station at 5 miles an hour, 
and stated that as soon as the wheels skidded the train 
seemed to increase its speed. As Major Marindin points 
out, this would be impossible in this case, for the gradient 
is not steep enough to appreciably increase the speed on 
the retarding power being lessened by the skidding. The 
fact of this retardation being lessened would naturally be 
felt as an increase of speed, in the same way that con- 
versely in descending a pit shaft the cage appears to be 
going up as soon as the speed slackens. The report con- 
cludes as follows : 

‘*What is clear from all the evidence is that the speed 
of the train was the ‘usual’ speed, and it is a notorious 
fact, which no person habitually using the station can fail 
to observe, that the ‘usual’ speed for trains running into 
St. Pancras Station is not 5 miles an hour, but 15 miles an 
hour and more, while not one of the officers of the com- 
pany present at my inquiry could state that, since the 
introduction of continuous brakes, he ever saw a train 
running in at so low a speed as 5 miles an hour, which is 
about what would be called hand-brake speed. I feel 
convinced, therefore, that the speed of this train at the 
entrance of the station was at least 15 miles an hour, 
which agrees fairly well with the estimate given by some 
of the witnesses. 

‘The rule of the company in regard to the speed of 
trains when entering terminal stations is to the effect 
that it must be such as to enable the driver ‘to stop the 
train at the proper place by the application of the ordinary 
hand-brake only,’ and, in this case, it is evident that this 
speed was exceeded, for whatever the condition of the 
rails might have been, it would certainly have been beyond 
the power of the driver to stop without using his con- 
tinuous brake. 

‘*The driver, who at the time had been on duty for 
about 24 hours, must therefore be held to have committed 
a technical breach of the rules in entering the station at 
a speed higher than a hand-brake speed, having, I believe, 
quite miscalculated the speed at which he was running, 
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but, nevertheless, inasmuch as the rule quoted above may 
be fairly eaid to be never observed by any driver entering 
the station, and is allowed to be broken with impunity 
many times every day, Ido not think that this driver, 
who I believe was only running at the usual speed, or 
very little more, and would probably have been able to 
stop his train by the use of his continuous brake if it had 
not been for the greasy condition of the rails, can be con- 
sidered to have been guilty of a serious offence. 

“‘Itis to the system in force on this railway, far more 
than to the mistake of the driver, that the collision 
should in my opinion be attributed, and I hope that the 
result of the collision will be that the example of some 
other railway companies, who have suffered from buffer- 
stop collisions, and have been wise enough to alter their 
rules, will be followed by the Midland Railway Com- 
pany. 

“* If their existing rule were enforced—as rules should 
be—and drivers always entered terminal stations at hand- 





brake speed, it would not matter what brakes were used 
to effect the ultimate stop; but, after several years’ ex- 
perience of continuous brakes, it seems to be the fact that 
drivers using these brakes to stop with cannot be in- 
duced to bring the speed of their trains down to the 
proper limit, and it would seem that the only way to 
oblige them to doso is to enjoin that the hand brake only 
shall be used to stop trains in terminal stations, except 
on an emergency, thus leaving the continuous brake as a 
valuable reserve power on which the driver can fall back 
if necessary.” . 

We are in hearty agreement with Major Marindin in 
the above, and we hope that all railways will soon see 
their way to insisting on all trains running into terminal 
stations and dead ends, controlled by the hand brake 
only. We may add that since Major Marindin made his 
report, the Midland Company have issued the fcllowing 
orders : 

MIDLAND RAILWAY, 


Novick TO ENGINE-DRIVERS AND FIREMEN, 
Spexp oF Trains ENTERING TERMINAL STATIONS, 


Referring to No. 293 of the company’s rules and the instructions 
on page 75 of the Appendix to the Working T:me-table and to the 
orders contained in my printed circulars of February, 1892, and 
July 20, 1893, relating to the speed of trains entering terminal 
stations, or on entering stations signalled as such. 

Drivers and firemen are hereby informed that when entering a 
terminal station and running towards a “‘ dead-end” the speed 
must notin any cage exceed 6 miles an hour when the engine 
is passing the approach end of the platform. 

When approaching stations classed as terminal stations (see list 
on page 75 of Appendix) when a stop has to be made on a through 
line, the speed must never exceed 10 miles an hour when the 
engine is passing the approach end of the platform, when all 
signals are off. Drivers must work in accordance with the in- 
structions in the Appendix to the Working Time-table relative to 
the maximum speeds through the stations in question. 

(By Order) S. W. JouNsoN, 
Locomotive Superintendent, 
Locomotive Office, Derby, August 30, 1894. 


DRIVERS TO BE ADVISED WHEN TRAINS ARE HEAVILY LOADED. 

When carriages are heavily loaded, drivers must be so advised, 
and drivers when requiring to reduce speed or bring their trains 
to a stand for any purpose, must take care to shut off steam and 
apply the continuous brake earlier than is necessary when car- 
riages are lightly loaded. 








Inpran Rattways.—The length of line in operation in 
British India at the close of March, 1894, was 18,500 miles, 
as compared with 18,042 miles at the close of March, 
1893, 17,564 miles at the close of March, 1892, 16,996 miles 
at the close of March, 1891, and 16,093 miles at the close 
of March, 1890. The railways of British India are 
divided into eight groups, viz., State lines, worked by 
companies ; State lines, worked by the State ; guaranteed 
companies; assisted companies; lines owned by native 
States, and worked by companies; lines owned by 
native States, and worked by the State Railway Ad- 
ministration ; lines owned and worked by native 
States ; and foreign lines. The first three groups, how- 
ever, practically represent the British Indian railway 
network. The average return obtained upon the capital 
expended stood in 1893 at 5.43 per cent., as compared with 
5.42 per cent. in 1892, and 5.76 per cent. in 1891. The 
ratio of the working expenses to the traffic receipts stood 
in 1893 at 47.12 per cent., as compared with 46,94 per 
cent. in 1892, and 47.02 per cent. in 1891, 


Cuicaco AND NortH- WESTERN RAILROAD.—The extent 
of this previously vast system was increased during the 
twelve months ending May 31, 1894, by 757} miles, the 
Milwaukee, Lake Shore, and Western Railroad having 
become absorbed in the undertaking. The aggregate 
length of line in working at the close of May, 1894, was 
5030} miles, while the average worked for the entire year 
was 4841} miles. The gross revenue acquired in 1893-4 
was 31,986,182 dols., and the working expenses (including 
taxes, interest on bonds, and allocations to sinking funds), 
were 27,678,639 dols., leaving a balance of 4,307,543 dols. 
available for dividends upon thé preferred and common 
stocks. Dividends were paid for the year to the amount 
of 3,906,594 dols., leaving a final surplus of 400,949 dols. 
to be carried to the credit of 1894-5, The extent of line 
laid with steel rails at the close of May, 1894, was 4615 
miles, or 91.741 per cent. of the whole undertaking. The 
equipment was increased last year by the purchase of 40 
refrigerator cars and 500 live-stock cars. The whole 
number of locomotives in use on the system at the close 
of May, 1894, was 1010, while the number of cars of all 
kinds was 36,653. 

Sour Arrican Ramways.—An agreement has been 
arrived at between the British authorities in Bechuana- 
land, the British South Africa Company, and the 
Bechuanaland Railway Company for the construction 
and working of a line with a gauge of 3 ft. 6 in. from 
Vryburg to Palapyo. The first section of the line from 
Vryburg to Mafeking has been completed, and the 
Bechuanaland Government undertakes to grant certain 
lands in consequence. No further subsidy is propoged to 
be given. When the second section from Mafeking to 
Gaberones has been brought into operation, the colonial 
Government will pay a subsidy of 10,0007. per annum for 
a term of 10 years, while the British South Africa Com- 
pany will also pay a subsidy of 5000/. per annum for the 
same period. Similar subsidies will be paid for a similar 
term when the third section from Gaberones to Palapyo 
has been brought into operation. The Beira Railway 
has been opened for traffic as far as the 75th mile, and 
trains are now passing over the line every day. It is ex- 
pected that the line will be opened as far as Chimoio next 
month, In about two months Fort Saliebury will be only 
a five days’ journey from Beira, 
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CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONE 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings ts stated 
in a_ case ; where none are mentioned, the Specification is 
not illust: 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

‘ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

JSrom the date of 

t ification, 


of a 


Any person may at any time within two months 
the advertisement of the yp of a pl 
give notice at the Patent Office of ition to the grant 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS, 


1776. W. A. Walton, Gloucester. Electric Arc 
Lamps. [2 Figs.) January 27, 1894.—This invention relates to 
means for feeding the carbons in electric lamps, and for automati- 
cally striking the arc Ry pps the carbons when the electric 
circuit is completed. e rod B is attached to the core of a sole- 
noid which is drawn upwards when the electric curreht passes 
through the main winding of the solenoid, raising at the same 
time the hanger C. By means of the links D, the lever E is raised 
at its extremity e, the other end being a fixed fulcrum el. Some 
distance from the fulcrum a link F is pivoted, and above this 

ivots into the lower portion G of a clutchG H. On the lever E 
being raised by the solenoid, the lever G is also raised a propor- 
tionately lesser distance by the link F, and as the part of G facing 














the rod A is rounded eccentrically above the pivot g, the strap H 
is tightened on the rod A, and on the further raising of the lever 
E the rod is lifted bodily, the whole weight being carried by the 
lever E. As the carbons become consumed and the distance 
between the points increases, the current strength in the sole- 
noid is diminished, and the core, together with the rod B, descends 
until the clutch rests on the fixed support at J K. On the lever 
E being further depressed, the portion of the clutch G ia also 
pulled down and turns on the pivot, so loosening the band H 
and allowing the rod A to descend and establish the proper dis- 
tance between the carbons. This done, the current is increased 
to its normal strength, and the core being drawn up again caus s 
the clutch to grip the rod and stop its further descent. (Accepted 
August 1, 1894). 


GAS ENGINES, HOLDERS, PRODUCERS, &c. 


17,811. E. Mansfield, Manchester. Manufacture 
of Gas. (4 /'igs.] September 22, 1893.—This invention relates 
to the manufacture of gas for heating and lighting, and has for 
its object to manufacture it from sawdust, shavings, straw, &c. 
The mouth of the retort a is provided with a hopper b sufficiently 
large to carry a supply of vegetable matter to be operated upon. 


























Within this hopper is a door ¢ for permitting the entrance of the 
materials. The gas produced is carried off from the retorts by 
Pipes d, and then f pera e before reaching the gasholder. The 
retorts are inclined to the horizontal at an angle of 34 deg. to 
40 deg. (Accepted August 1, 1894). 


LIFTING AND HAULING APPLIANCES. 


17,892, J. Cran, Leith, Midlothian. Steam Winches. 
(3 Ft.s.) September 23, 1893.—This invention relates to steam 
‘winches in which the engine only operatee in the act of hoisting 
when the winch is used in loading or discharging cargo or in the 
act of warping the ship, the chain barrel being loose upon its 
spindle. The chain barrel A has at one end a conical cavity to 
receive a friction cone B keyed to the shaft C and connected to a 
handing wheel D which is threaded on toa screw E made on the 
shaft. The crankshaft F connected with the engine pistons is 
geared with the main shaft C of the winch by spurwheels G, H, 
and the end of the barrel which has the friction cone B in con. 
junction with it is encircled by a brake strap I operated by a 
treadle lever J. To hoist with the winch the handing wheel D is 
turned upon the screwed part «f the main spindle C so as to force 
the cone B into frictional contact with the chain barre] A, and the 
engines being set in motion, the barrel is rotated. In lowering, the 
handing wheel B is turn upon the screwed part of the spindle 
ecne B from contact with the barrel, 


C 82a to withdraw the 





which is thus rendered loose, its motion being controlled by the 
brake strapI. When the winch is used for warping purposes the 
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chain barrel is also rendered loose on the strap. (Accepted 
August 1, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c 


16,043. J. Gardner, Manchester. Brakes. [4 Figs.) 
August 25, 1893.—This invention relates to brakes for directly 
driven mechanisms, and its object is to bring the brake into 
automatic action immediately upon a sudden slowing, stoppage, 
&c. The driven wheel is constructed with its central portion B 
free to rotate through a certain distance independently of the 
rim C. Concentric with the wheel is arranged a fixed brake 
drum around which is fitted a brake strap with one end of it 























attached to the central part and the other to the rim. Stops are | 
formed within the rim with which the central part can engage, so 

that the rim is driven by the central part by means of the stops 

when rotating in the required direction. When the driving ap- 

paratus is suddenly slowed, cne part of the wheel will overrun 

the other, and thus cause the approach of the two ends of the | 
brake strap and the automatic application of the brake. Means 

are provided for overcoming a too sudden stoppage of the driving 

machinery. (Accepted August 1, 1894). 


PUMPS. 


10,470. J. A. Wade and J. Cherry, Hornsea 
Yorkshire. Centrifugal Machine. (3 figs.) May 27, 
1893.—This invention relates to a centrifugal machine for pump- 
ing water, &c., and capable of being adavted as a blower. A 
hollow foliated wheel A A! is mounted on ashaft B, which 
rotates in an inclosed casing C C). This wheel is made with four 
narrow quadrant-shaped compartments, extending from the boss 
to the periphery, and each open at one end and at the periphery 














of the wheel, but closed at the other end and where it joins the boss 
of the wheel, Theclosed end extends within the open end of the 
next compartment, the edges of the open end of each being 
comparatively sharp and straight, while the closed end is curved 
to enable the fluid to escape. The inlet passage C? in the casing is 
divided into two branches, and communicates with a chamber 
on each side of the wheel. The compartments of the wheel com- 
municate with a channel surrounding the latter, and leading to 
the outlet passage. (Accepted July 1, 1894). 


SHIPS AND NAUTICAL APPLIANCES. 


14,323. J. Yates, London. Screw Propellers. (3 
Figs.) July 25, 1893.—In this invention the blades of the pro- 
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peller are curved to gradually increase the pitch. When this) 
curve is a single one it 1s on the back edge of the blade, and when | 








it is a double one it is the same on both edges. In the latter case 
the blade A is shaped like an S. The top edge of the end of the 
blades is made with a side projecting flange B to prevent slip of 
water. (Accepted July 25, 1894). 


RAILWAYS AND TRAMWAYS. 


14,608. B. Round, Canning Town, Essex. Pneu- 
matic Brake. [4 figs.) July 29, 1893.—This invention con- 
sists of a carriage and engines mounted upon axles and wheels. 
The frame of the carriage is hollow, and made of material such 
as iron, thus forming an air chamber for receiving and reserving 
air forced in by the engines when on a downward grade, and 
retarding the velocity of the carriage and accumulating power to 
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be used for propelling the carriage on an upward grade. The 
engines are fixed to the frame of the carriage, and consist of 
cylinders and pistons H made to act as air compressors when on 
the downward grade, and as compressed-air driven engines on an 
upward grade. The crankwheels B are connected to the carriage 
wheels A by chain gear. Reversing and regulating gear are pro- 
vided, and a portable engine for the supply of air pressure. (Ac- 
cepted August 1, 1894). 


STEAM ENGINES, aaa, EVAPORATORS, 
Cc. 


17,742. G. G. Rhodes and T. Metcalfe, Bradford. 
Steam Cylinders. (2 Figs.) September 21, 1893.—This 
invention has for its object to provide an arrangement of jacket- 
ing or applying heat to a steam cylinder externally. Around the 
steam cylinder A is fixed a jacket B constructed of material 
such as tin, which is lined or covered with non-conducting ma- 
terial. In the space between thecylinder A and the jacket B are 
fixed atmospheric gas burners C for maintaining the heat of the 
steam within the cylinder A. Openings are provided in the 
jacket for conducting a pipe to the burner, and an opening at 
the top of the jacket for the escape of the productsof combustion 























formed by the burner C. False covers E lined with non-conduct 
ing material fit on to the ends of the cylinder A. In the spaces 
thus formed at the ends atmospheric gas burners F are fixed, sup- 
plied with gas by pipes ing through false covers E. Outlet 
openings G are provided for the escape of the products of com- 
bustion formed by the burners F. Doors are formed in the 
jackets for ener the burners. In addition to lining the jackets 
with non-conducting material, the cylinder iteelf may similarly 
be covered, so that, when the latter is once heated up, the heat of 
the steam may be more thoroughly maintained and radiation pre- 
vented. (Accepted August 1, 1894). 


17,999. J. S. Raworth and W. Geipel, London. 
Steam Traps. (2 Figs.) September 25, 1893. —This invention 
relates to means for draining water from steam a under 
pressure without permitting the steam toescape. The vessel a, 
when filled with water, automatically descends by its weight and 
actuates a lever a!, and opens a discharge valve. b is a coiled 
inlet pipe, and ¢ a coiled outlet pipe. The discharge to thé atmo- 
sphere takes place througha pipe e. / is a three-way cock, by 
turning which the discharge may be taken to the atmosphere 
through a pipe g. This is for ascertaining whether the steam 
trap is working properly, and also for measuring the amount of 
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water discharged when making tests. The inlet of steam to the 
water vessel is under the control of a three-way cock k, the ar- 
rangement being such that by turning over the handles of the 
cocks k and f the steam jw es cut entirely out of circuit, and the 
water of condensation discharged through a byepass pipe m and 
the pipe e. When the suspended vessel a becomes charged with 
water of condensation it descends automatically and opens the 
valve, whereupon the water, or some of it, will be discharged, 
by the pressure of the steam acting upon it, through the pipe ¢ or 
g according to the position of the valve /. (Accepted Auyust 1, 
1894), 
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17,969. H. J. H. King, Stroud, Gloucestershire. 
Automatic Expansion Valves for Steam Engines. 


(4 Figs.) September 25, 1893.—This invention relates to automatic 
expansion gear for steam engines, and its object is to provide an 
instantaneous cut-off of steam from the piston. In applying the 
valve gear to a compound vertical engine described in Patent 
No. 21,579 of 1892, the high-pressure cylinder is fitted with two main 
valves 1 and 2, one at each end of the steam chest, and on these 
valves work the fine grid expansion valves 3and 4. The valvespindle 
of the expansion valves 5 is worked by the bellcrank 6, which ig 
centred on the pin 7 on the main valve spindle 8, so that until the 
belicrank is moved, the main valve and the expansion valve work 
in unison. The tendency of the expansion valve, when free, is to 
come downwards and close the ports, and keep any steam from 

ing into the main valves, this tendency being produced — 
by the pressure of steam on the valve spindle, and partly by the 
spiral spring 9. In order that at each end of the stroke of the 

















pees the grid shall just begin to open, the expansion eccentric 
0 is provided, which works the rocking lever, on which are 
centred the steel pawls 12 and 13, which are balance-weighted. 
These pawls engage two teeth on the steel plate and draw it ard 
the connecting- in the direction of the arrow till they are 
pushed out of gear by the hardened steel rollers 16 and 17 ceming 
in contact with the cam 18, the face of which is inclined, and 
the position of this plane as regulated by the governor deter- 
mines the point at which the steam is cut off, for as soon as the 
rawl is lifted by the cam clear of the teeth of the steel plate, 
the spring 9 is free to act, and instantly moves the expansion 
velve and closes the grid ports on the main valve. In order to 
avoid a blow in connection with such a rapid closing movement, 
the cylinder 19 is provided, in which the piston works and forms 
an air cushion after it has passed holes drilled in the cylinder 19, 
which holes the piston closes after it has moved far enough to 
allow the ports to be closed. One of the pawls controls the inlet 
and cut-off of the steam at one end of the stroke of the piston, and 
the other pawl the other end. (Accepted August 1, 1894). 


14,612. G. L. Conroy, Clapham, Surrey. Rotary 
Engines, [16 Figs.) July 29, 1893.—This invention relates to 
a rotary engine applicable as a pump, or meter for water, &c. 
The engine is constructed with a central axis i upon which is 
mounted a wheel B having formed in it radially four cylin- 
drical chambers, in each of which is located a hog capable 
of reciprocating. Each piston is linked to parts which by a ring 
are embraced and caused to partake of the eccentric motion, 
produced relatively to the wheel B by a fixed pin e project- 
ing from the interior of the inclosing casing A. Within the 


























cover A, around its circumference, are recesses communicating 
with inlet and outlet channels, the remaining portions of the face 
internally of the case foi ming the dividing abutments between the 
ports. As the axis revolves, the chambered wheel rotates, carries 
around with it the pistons, and they being linked to the parts 
which remain attached to the eccentric pin, these pistons are 
retracted and projected in turn, and liquid flows into the empty 
space formed as it comes opposite the inlet, and the parts testher 
rotating, each piston is projected as it comes opposite the outlet ; 
the liquid, meanwhile, being caused to pass into the outlet port, and 
ejected through the outlet passage. Uaccepted August 1, 1894). 
18,311._ A. Blec den, Barrow-in-Furness, Lancs. 
Steam Boilers. [10 Figs.) September 29, 1898.—This in- 
vention relates to tubular steam boilers. The upper and lower 





chambers a, b respectively are connected by a group of tubes c, 
the inner and outer rows of which have their lower and upper 
portions respectively enlarged, these enlarged portions touching 
each other so as to form close walls or bafties, thus causing the 





gases from the firegrate e to circulate agg ts the group c, and 
to escape between the outer row. The boiler is also provided 
with an additional row of tubes enlarged at f to form a protecting 
wall to the outer casing, while leaving between the group of tubes 
and the wall an open fiue or collecting chamber for the gases. 
(Accepted August 1, 1894). 


13,823. A. W. Dolman, Chateau St. Jacques 
@arricau par Leonbeye, France. Smoke, &c, 
Consuming Apparatus. [1 Fig.) July 17, 1893.—' 
vention relates to means for consuming smoke and noxious gas, 
which are led by pipes into water. The main tube a has an air 
opening ¢ to secure a draught for the fire, and the smoke and gas 
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escaping by it is caught by a second tube c, which discharges 
itself into a tank of water d. Where the second tube rests on the 
first, an opening is made in the former to allow air to enter, this 
opening being made by a portion of the second tube revolving 
by the action of a rod cowl-headed to face the wind. (Accepted 
July 25, 1894). 


17,887. E. Rayner and G. F. Alder, Tewkesbury, 
Glouceste: e. Governors for Steam, &c., - 
gines, [1 Fig.] September 23, 1893.—This invention relates to 
governors for regulating the admission of steam, &c., to engines 
where centrifugal force is used'for that purpose. The lis, 
or other parts of the governor, which are operated by the action 
of centrifugal force, are arranged so that they are free to move 
up and down upon the governor arm to which they are attached, 
the object being to vary the distance between the axis and the 
arm-weight or ball attached to it, this distance being regulated by 
the amount of centrifugal force in operation, thereby giving addi- 
tional variation to the height and base of the cone described by 
the arms of the governor. The top of the central shaft a is forked 
to receive the armsc, cl, the pin b through the central shaft a 
being the fulcrum of the two armsc,c'. On these two arms are 





the collars d, d'. The balls are bored to go on the armse, c’ 
and to receive the springs. Lock nuts g,g'on the ends of the 
arms c, c! keep the springs in proper position, and also serve for ad- 
justing the pressure on the springs /, this pressure being so 
regulated as to keep the balls against the shoulders d, d! 
until the governor begins to rise by the action of centrifugal 
force, when the springs f are compressed, and the balls travel on 
the arms c, cl away from the fulcrum 6 over the lock nuts g, g!. 
Small steel rollers h, h' are provided, which rotate on centres in 
the arms c,c! and lift against the plates 7, i} when the governor 
isat work. These plates are placed at an acute angle with the 
central shaft a, for the purpose of obtaining any desired rate of 
lifting action of the counterpoise or centre weight. The weights 
j, j' are on the topof the arms c, c! to serve as counterbalances. 
(Accepted August 1, 1894). 

18,076. J.L. and H.S. White, East Cowes, Isle of 
Wight. Steam Boilers. [2 Figs.) September 26, 1893.—This 
invention relates to steam boilers, and consists of tubes communi- 
cating with steam and water chambers and inclosed in a metal 
casing in the lower part of which is the furnace or firebox, the 
object being to avoid loss of heat through the casing. j are the 
lining tubes at the furnace end of the boiler, k, 2, m the lining 
tubes at the sides of the boiler, and nm the lining tubes at the 
chimney end of the boiler. The tubes & are placed as near to- 
gether as practicable at all parts of their length, and the tubes 
l, m are similarly placed except at and near their junctions with 
the steam chamber, at which parts they are ‘‘ staggered,” the 
junctions of the tubes with the steam chamber f being above the 
level of the junctions of the tubes m with the steam chamber. 
The products of combustion between the tubes land m. 0 
is the baffle between the firebridge and the chimney end of the 
boiler, this baffle being connected to the steam chamber f, and 
extending from the lining tubes on one side of the boiler to those 
on the other side, and causing the ducts o' busti to 
descend after passing between the coils A and over the firebridge, 
ard to pass between the coils i before we to the chimney. 
The tubular coils on the furnace side of the baffle o are placed 








sufficiently far from it to admit of free pate of the products 
of combustion between the coils and baffle. here the furnace 
extends the full length of the boiler, the whole of the lining tubes 











18,076. 














at the sides are ‘‘ staggered ” or connected to the steam chamber 
similarly to thetubes /,m. (Accepted August 1, 1894). 


TEXTILE MACHINERY. 


12,035. E. J. Henderson and A. A. Coburn, Lowell, 
Middlesex, Massachusetts, U.S.A. Spindles for 
Spinning, &c., Machines. [4 Figs.] June 21, 1894.—This 
invention relates to spirdies for spinning machines, and has for its 
object to enable the spindles to run steadily at a high speed with- 
out being affected by the lateral pull of the driving band on the 
whirl. The bolster-case A is supported in the spindle rail B and 
has an enlarged head a which rests upon the spindle rail, the latter 
being clamped between the head a and a nut al, which turns on 
a threaded portion a“ of the bolster-case against the under-side of 
the spindle rail. Within a vertical opening in the bolster-case is 
secured the bolster C, which has a central vertical opening c to 
receive the lower part of the spindle D. The body of the spindle 
D is made in a separate piece from the whirl E, but is provided 
with the sleeve d1, which connects the spindle and whirl, the 
sleeve serving as the lower bearing of the bobbin F. The lower 
end of the sleeve d! is provided with an outwardly extending hori- 
zontal projection d? and with radial slots d3 to receive a corre- 
sponding number of pins e, which project upwardly from the top 
of the whirl and loosely engage the slots. The bolster C is provided 
below its — end with a shoulder c!, which supports the whirl 
E, this whirl surrounding the upper part of the ter above 
the shoulder c!, and being separated from the body of the spindle 
by the bolster. This bolster is so rigid and the pins e are so loose 








in the slots d* that any lateral movement of the whirl caused by 
the tension of the driving band is not communicated to the spindle. 
The hook G extends over the flange d° and serves for preventing 
the spindle from a out of the bolster Cin the act of 
doffing the bobbins. e top a of the bolster-case A is provided 
with a concavity a? to receive oil, which flows down through an 
inclined oilhole a4 in the bolster-case into an oil passage formed in 
either of the contiguous threaded surfaces of the bolster-case and 
bolster, and into an annular space between the bolster-case and 
bolster below the threaded surfaces, and passes through radial 
holes which enter the central opening c of the bolster to lubricate 
the — surface of the spindle. As the spindle gradually in- 
creases in diameter from its lower end to the top of the bolster, 
the rapid rotation carries the oil to the top of the latter and 
throws it over against the sides of the central opening e? of the 
whirl, this opening being provided with a shallow left-hand screw- 
thread, so that the rotation of the whirl, which turns in a right- 
hand direction, carries the oil down to the bottom of the whirl 
and into an annular chamber in the top of the bolster-case, the 
whirl being provided with a down-hanging annular flange which 
extends into the annular chamber a, sothat oil dripping from the 
flange and thrown outward by centrifugal force is caught in the 
chamber a8, from which it passes through the inclined oilhole a4 
which passes through a corner of the chamber. (Accepted 
August 4, 1894). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand. 





CoALMINING IN THE NorTH oF France.—The production 
of coal in the Pas-de-Calais in the first half of this year 
amounted to 5,331,534 tons, as compared with 4,810,479 
tons in the corresponding period of 1893, showing an 
increase of about 10 per cent. The output in the Nord in 
the first half of this year was 2,469,037 tons, as compared 
with 2,347,870 tons in the corresponding period of 1893, 
showing an increase of 5 per cent. The combined pro- 
duction of the two basins in the first half of this year 
was, accordingly, 7,800,571 tons, as compared with 
7,158,349 tons in the corresponding period of 1893, show- 
ing an increase of 642,222 tons, or about 8 per cent., this 
year. 
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OVER /[4, ati ENGINES AT WORK. 











Gata Engine, with Patent ** Robey ” Fixed Engine, maneniet Thrashing & Finishing Machine — 
Automatic Gear. with Angle Iron Frame, 








66 ” ** Robey” Mining Engine wee Wrought I Iron Horizontal Engine, fitted with Patent 
Improved “Steel Frame Improved aed Traction oe Tank Foundations and separate Boiler. Trip Expansion Gear. 


pnUDELS CO. 


LIMITED, 


LINCOLN, ENGLAND. 


LONDON OFFICE—117, Cannon Street, E.C. 
N.B.—All Communications to be addressed to the Globe Works, Lincoln. 













Whe. 
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Vertieal Engine and Boiler 


combined, 
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Single Corn Grinding Mill, 





“comProunD as RoBEYT ” ENGIME!. 











ILLUSTRATED CATALOGUES 





a a rT) — 7) in chief Burepesa Languages, free on application. 304 
High-speed Vertical Engine ROBEY, LINCOLN. 
for use on sea or land. A BC and A 1 Codee 





me a : — : Lips = = bi ae - 
Saddle Tank Geared Locomotive, d Class E Engine, with Paten “ Robey ” Winding Engine, with Wrought Iron 
; _ Coupled “=. Expansion Ge ear. P Tank Foundations, Specially adapted for Export. 
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Stone Breakers & Ore Crushers. 


Ten “BLAEKE-MARSDEHN” I8 THE BUST. 


—— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 


OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS: 
60 MACHINES OF DIFFERENT TYPHS IN PROGRESS TO SHLEOT FROM. 
ILLUSTRATED LISTS IN BNGLISH, PRENOR, AND SPANISH. 9000 


Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 


EMERY WHEELS. 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL’S EMERY WHEEL CO., Mill 8t., Bradford, MANORBSTER, 


ow 





























Rivet | Works Co. D2wings, rans, Tracings, 


Clyde ngs, 
— terms, by MESSER an THORPE, Mecha- 
Brat Rivera, oak Wooo aie, Screw Bows, | Bical and General Draughtamen, 8, Quality si 


Chance ie, W.C. 
osteo ved MKT. = am thoroughly practical Engineers. 


rrinwoTiuene I 











WEIGHING MACHINERY. 





pet “ST EAN PUMPS 


90 & 92 ,Wnitecross Street 
LONDON.E.c. 


Bae S 7368 











Tele. Address—‘‘ WEIGHING, MANCHESTER.” 464 


ROBART BOWtLE! & SON'S 
LATEST IMPROVED PATENT SELF-ACTING 


AIR PUMP VENTILATOR, 


5 50 PHR OHNT. REDUOTION IN PRIOH. 


* Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship, 
64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 861 
OUR 


CATALOGUE 


‘An wamleadia iti on labour. 
saving machinery, steam and power 
appliances.” 




















INVITATION. 


Employers, Engineers and 
Managers should visit our 
Works during the months of 





AUGUST and 
ee . “The best catalogue we have seen 
anf Langs) nD stages oO for works managers and consulting 


engineers.” 





Engines, Coal Belts, 


Elevators, Conveyors and 6, . will no doubt be awarded a 





wees per anes place on the desk of buyers of machinery 
utomatic 
and Coke Handling Plants in at home and abroad." 





the World. ‘*The majority of the appliances are 


used by all users of steam and power.” 








‘The improved driving appliances 
are interesting to every engineer.’ 


j New Conveyor Co., 


LIMITED, 


(3&4, Lime St. Sq., 
_{ LONDON. 





‘©... . @ superb catalogue..., 
replete with interest for every buyer of 
machinery.” 












‘The compressed steel chainbelts are 


a new departure in driving.” 
725 





‘Consulting engineers, works mana- 
gers and machinery agents who do not 
apply for a copy of the New Conveyor 
Co.’s CaTALoGvE will showan unpardon- 
able remissness to their interests.” 








DAVEY, PAXMAN & CO., Engineers, COLCHESTER, 


—— MAKERS OF —— 


ENGINES & BOILERS SwITABLE FOR MILLS, FACTORIES, _— LIGHT INSTALLATIONS, &c., &c. 





Portable and Semi-Portable Engines, ee Vertical pyran, Son, (sa som Boilers, 
Semi-Pized Engines and Boilers, Horst Wid Oompound Semi Engines & Boilers 
Horizontal Engines, a Portable Semi-Portable Sunead Horizontal Pixed 

Vertical Engines and Boilers, Cornish, Lancashire, and other 


LANCASHIRE BOILERS 








mie The Engines are 


‘ed with PAXMAN’S PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
GOVERNORS, which ensures a steady and constant speed in any emergency. 





‘This Gear 1s one of the GREATEST and MOST MODERN IMPROVEMENTS effected in the Steam Engine, 








From 2 to 1000 Horse-power. 


Catalogues, and full particulars with prices, on application to 


MAKERS OF ENGINES DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. 
London Office : 78, QUEEN VICTORIA STREET, E.C. 





“Made in all Sixes. 


Od 6901 








REFRIGERATING & ICE-MAKING MACHINERY. 


= 2000 MACHINES SOLD. 


Messre. WILDRIDGE & oe. Sydney, Agents for the Luz Brirish RerricsRation Co., Ltp., 


Dear Sins,—We are 
fulfilled the Specification wi 





pod a of guarantee, giving us every satisfaction and f g the 


Our Manager, M. Muapow, states that Somes his ten years’ connection with the New Zealand and Ex - 


the smallest consumption of coal, “and is specially well 
during the : 


adapted for freezing and chilling in warm climates, 


introduction of warm ‘air, From the storage chambers the carcasses and wrappers were shipped in a perfectly dry state. 


SYDNEY, August 14th, 1898. 


Lompon. 
to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North Sydney, has been at work continuously for over six months, and has completely 
in a most efficient manner, an 
rt Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 


on a remarkably small consumption of fuel and labour expenses. 


brisk circulation of air wae" the chambers sweet, clear, and di , with 4 = absence of snow even 
Yours faithtully, Jj. H. GEDDES 


oe Association, Ltd. tsigued)" W. Tyson, Secretary. 


THE LINDE BRITISH REFRIGERATION CO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. 


WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. _ 











Tel Hadfield, Sheffield. 
Megrams » Requisition, London. 


STEEL CASTINGS 


OF EVERY DESCRIPTION, 
Either Machined or in the Rough. 


HADFIELD'S STEEL FOUNDRY CO., Ld., SHEFFIELD 


Sole Makers of Manganese Steel wnder the Hadfield System and Patents. 


Telephone No. 750. 








SUGAR MILL 


Ors 
£ . 


STANDARD. For 


Nias sand ai dee Bit art 


penn then: 166 & 157, Leadenhall St., E.C. 1 











FA 


4 


Ps 














een 


(ai AIR 











Rigi <7 











SepT. 21, 1894. | 





ENGINEERING. 





375 











THE AMERIOAN SOCIETY OF CIVIL 
ENGINEERS. 
(By our New York CoRRESPONDENT.) 
(Continued from page 344.) 
UTILISATION oN “en 

interesting paper was that of Mr. W. C. John- 

ia tae “Pulp till of the Cliff Paper Com- 

pany,” and the following is an abstract of his 
remarks : : 

‘‘ The water used by the company is drawn from 
a point half a mile above the head of the rapids above 
the Niagara Falls, and discharged below the falls 
through a canal 4400 ft. long. 

‘©In 1881 the Niagara Falls Hydraulic Power 
Manufacturing Company sunk a shaft 80 ft. deep 
and drove a tunnel from the bottum of it to the 
face of the bank for the discharge of the tail 
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Sewace DisprosaL PLANT at CHAUTAUQUA, 


water. In the bottom of this shaft three turbine 
wheels were placed, capable of developing 1700 
horse-power, which was delivered to the factories 
of the Cliff Paper Company and other mills. 
Until quite recently all the water discharged by 
these wheels was poured out about 125 ft. above 
the water in the river below, for the reason that 
the company did not own the sloping bank, the 
title of this having been since purchased. 

‘*In enlarging their power the company decided 
to build a mill on the lower bank, near the water’s 
edge, where the wood prepared on the top of the 
bank is lowered down ready for grinding, and the 
product is afterwards elevated. The bark is re- 
moved, the wood sawed to length, and the logs 
are then lowered to the grinding-room in the mill 
below, where the wood is ground and mixed with 
water; it then flows into a tank, whence it is elevated 
by pumps to a reservoir in the roof, from which it 
flows on to the wet machines, From these it drops 
on another conveyor and is carried to the returning 
side of the same conveyor which brought the wood 
down, by which it is carried up the incline to the 
second storey of the mill above the bank. It is 
then carried to the beating engines. 

‘* Owing to the contracted channel of the river 
below the mill, there is an extreme fluctuation of 
the water of about 30 ft. The mill is set 16 ft. 
above ordinary level, which is above the highest 
recorded rise. 

‘*In constructing the new work the flow in the 
old tunnel, which amounted to 130 cubic feet per 
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second, could be stopped only on Sunday. This 
water was carried past the opening in a temporary 
flume, which was afterwards carried down the bank 
120 ft., to get rid of the spray. 

‘*The work of building the foundation of the 
mill was difficult on account of the looseness of ; 
the material of the bank, which was composed of | 
small stones, earth, large boulders, buried trees, 
&c. The site was cleared and the walls erected in 
about three months. A trench was excavated into 
the solid sandstone, 14 ft. wide and 6 ft. deep, for 
the wheelpit. 

‘The 10-ft. tube for transmitting the water and 
the lower 50 ft. of the 8-ft. tube were constructed 
of boiler steel % in. in thickness, and all longitudi- 
nal seams were double-riveted. The upper portion 
of the 8-ft. tube was constructed of ;‘;-in. boiler 
steel, made in sections of about 15 ft. in length, 
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Inlet End Section and Elevation. 


which were lowered to place, and the connecting 
seams riveted at the site. The walls of the mill 
are built of stone quarried on the site. The base- 
ment walls are 7 ft. thick at the base, and battered 
on the outside to 3 ft. at the level of the first floor, 
and above it they are 2 ft. The machinery on the 
first floor is supported on independent stone foun- 
dations, built on the rock. There is a building on 
the bank connected by an inclined structure, 10 ft. 
wide and 26 ft. high, to the mill. The conveyor for 
handling the wood and pulp is in this inclined 
building ; over it are the stairs, and under it a 6-in. 
pipe to furnish the water supplying the pressure in 
the grinder, and for fire purposes. Tracks with 
cars for conveying men and materials occupy the 
remainder. A tank car filled with water draws the 
loaded car up, and on emptying the water at the 
bottom it is returned to the top. The power is 
supplied by horizontal turbines supported on steel 
I-beams, and an accident to one grinder will never 
stop more than two of the eight ; the speed of the 
wheels is 225 revolutions per minute under a head 
of 125 ft., and the power is equal to grinding 12} 
tons of wood pulp at dry weight in 24 hours in four 
grinders using 24-in. wood and expending 7} cubic 
feet of water per second per ton of pulp.” 
t 
Raitway SIGNALLING. 

‘Railway Signalling and the Block System” was 
presented by Mr. J. P. O'Donnell. It will be seen 
from the abstract following that the author advo- 


systems, and in this view he will be sustained by 
the best practice in the United States. 

This paper is an attempt on the part of the 
author to describe what appeared to him to be the 
generally accepted definition, so far as the ex- 
perience in Great. Britain is concerned, of the four 
important divisions of railway signalling ; the first, 
a description of the block system ; the second, a 
description of the interlocking system ; the third, 
a union of the lock and block systems, which is an 
amalgamation of the two former, or making one 
interdependent upon the other ; and lastly, what 
we understand, although we have had little practical 
experience of this, of what is an automatic bluck 
system. The paper amplifies the accepted usages, 
so far as Great Britain is concerned, and has more 
particular reference to the third question, the 
union of the lock and block. It is an endeavour to 
point out, firstly, the results that should be 
obtained from any lock and block system; and 
secondly, the little that is actually obtained from 
the present lock and block system. 

A short retrospective history is given of the early 
attempts at block.working, and particular reference 
is made to the foresight and accurate understand- 
ing of the situation which Sir William Fothergill 
Cooke clearly sets forth in his pamphlet. Substan- 
tially the block system that experience has led 
to in Great Britain is the same to-day as that 
shadowed forth by Sir William Cooke in 1842. 
Advantage has been taken of the various papers 
read before public institutions, and abstracts are 
given therefrom. The various stages and develop- 
ments of block working are given, and illustrations 
are shown of certain early forms of block instru- 
ments and of the instruments of to-day. 

The Board of Trade requirements in Great 
Britain, under which all railways are subject to the 
inspection and approval of the officers of the 
British Board of Trade, are given so far as relates 
to signalling. It may be mentioned that whereas, 
about the year 1860, 150,000,000 passengers were 
carried over the railroads of Great Britain, and 230 
individuals were killed during the year in accidents 
to trains, in the year 1893 there were carried over 
870,000,000 passengers over the railroads of Great 
Britain, with a total casually list of 17 passengers 
killed and 484 injured. In relation to the returns of 
injuries it should be distinctly understood that the 
smallest accident, if it should in any way reach the 
Board of Trade, is reported upon and included in 
the list of injured. 

Some reference is made to the definition of sig- 
nalling terms which the American Railway Associa- 
tion has given in its proceedings of the meeting held 
at the Hotel Brunswick in April, 1894, but the 
author has rather left expression of his views for 
the discussion than give them in detail in this 
paper. 

The question is put to railway managers (some of 
whom consider that their trafic will be hampered 
by an adoption of the modern form of interlocking 
and block system, while others, perhaps with good 
reason, say that the system is too costly for their 
lines to adopt, and the traffic does not warrant it), 
whether, if their annual accident bill were taken 
and capitalised, the resulting sum would not, ina 
large number of cases, go a considerable length in 
signalling the whole of their lines? 

A brief analysis is given of the ‘‘ Sykes” system 
of lock and block, the ‘‘ Spagnoletti,” and also of 
the ‘‘ Patenall” systems. 

Among the points which the author considers 
may be advantageously discussed, and which points 
have occurred to him through reading the American 
Railway Association’s proceedings, in view of an 
apparent diversity of opinion in the Association, is 
the use of the distant signal. There would appear, 
alse, to be a further distinction suggested to be 
drawn between what is called the ‘‘ telegraph 
block system” and the controlled manual and 
automatic block systems in relation to distant 
signals. It may be observed that signalling as a 
whole, no matter what the operating power may 
be, or what the system may be, or what the con- 
venience of the promoters of the various systems 
may be, should, under all conditions and systeme, 
be for the best information of the engine-man ; that, 
so far as visual indication to the engine-man is 
concerned, they should be of one uniform type, 
and, in relation to the class of signals, one uniform 
system. It is little information or concern to an 
engine-man who has charge of the train as to 
whether it is an automatic system, or whether it is 








cates a combination of the interlocking and block 


a manually-ccntrolled system, or whether it is 











376 


ENGINEERING. 


[Sepr. 21, 1894. 








an ordinary block system ; such matters do not con- 
cern him, and in fairness to him all systems, so far as 
his eyes guide him, should be the same outwardly. 

For any signalling engineer who wishes to assist 
in reducing signalling to a science, in other words, to 
reduce it to a standard system, the first point he 
will wish to settle is the shape of the signal ; for, 
after all, this is all that guides the engine-man in 
charge of the train. All the leading authorities 
and practice (and the results of many years’ experi- 
ence) agree upon the use of the ‘‘semaphore arm” 
as the standard shape. 

No good can come to the art of signalling, and 
certainly none to the travelling public, by hesita- 
tion or apologies in enunciating its main principles. 
It would appear to be a backward step on the part 
of the leading railway association to make provi- 
sion and to publicly countenance the use of the 
‘‘disc” in lieu of the ‘‘ semaphore” as the signal 
for guidance on passenger tracks. At all events, 
the ‘‘ day signal” for passenger tracks should be, 
whether it be semaphore or disc, one of position 
and not of colour. 


SewacGeE DIsposat. 


We will refer here, though somewhat out of place, 
to ‘‘The Sewage Disposal Works of Chautauqua, 
New York,” by W. B. Landreth. Although situated 
on the shores of the lake, yet contamination must 
be prevented, and the depth of the sewers and 
steep slopes of the hill at the end prevented the use 
of land filtration, so the chemical method was used 

The works as built consist of a machine-house, 
40 ft. by 40 ft., and four precipitation tanks and the 
necessary machinery for handling the chemicals and 
sludge (shown in Figs. 23 to 28, page 375). 

The sewage enters the machine-house on the west 
side in a brick channel 24 in. wide, with a circular 
cross-section on the bottom. A screen made of 
iron bars, 1} in. by } in. spaced ? in. apart, set in 
the channel, catches all the larger accidental sub- 
stances, which are raked off and burned under the 
boiler. 

Two wooden chemical mixing vats, holding 850 
gallons each, provided with revolving arms, are set 
near the inlet channel, to which they are connected 
by 3-in. iron pipes. The first vat contains milk of 
lime, for which the lime is slaked in a small vat 
suspended over it. The second vat contains a solu- 
tion of sulphate of alumina, which is formed from 
crystal alum. The chemical pipe from each vat is 
provided with an iron box at the channel end, from 
which the solution flows into the inlet channel over 
a measuring weir 4 in. wide. 

The quantity of solution passing into the sewage 
over the small weirs can be determined very quickly 
by noting its height on a scale at one end of the 
weir, and the proper amount necessary for the 
eewage flow easily regulated. 

After receiving the chemicals, the sewage passes 
over aweir 2ft. long, where it is measured, andenters 
a mixing well, where a vertical centrifugal pump 
thoroughly agitates it and throws it into the inlet 
channel again, thus insuring a perfect mixture of 
the sewage and chemicals. Passing along the inlet 
channel, the mixture enters the main channel of 
the tanks. 

There are four tanks, each 12 ft. by 56 ft. in- 
side, with 44 ft. depth of water. The walls are 
of stone masonry laid in natural cement, lined 
with 8 in. of hard brick set in Portland cement, 
and are capped with sawed sandstone flagging 
3 in. thick. A main inlet channel extends along 
the end of the tanks, and carries the sewage into 
any of them over weirs 6 ft. long, and a similar 
outlet channel along the other end of the tanks 
discharges the effluent over steps into a 15-in. 
outlet extending into the lake. The end walls 
are 4 ft. on top and 5 ft. at the bottom ; the side 
walls 2 ft. on top and 3 ft. at bottom, and the par- 
tition walls are 2 in. thicker (sea Fig. 29). 

The tank bottoms are of concrete 12 in. thick, 
made of 1 part of natural cement, 2 parts of sand, 
and 3 parts of broken stone; they slope from the 
sides with a fall of 1 in 30 to a central sludge 
channel 2 ft. wide, which has a fall of 2 ft. 6in. in 
the length of the tank to the sludge outlet. 

A 15-in. low level outlet pipe is built in the 
outlet end wall, and is connected with each tank 
by an 8-in. iron pipe, which is fitted with a Ludlow 
valve and a galvanised iron floating outlet pipe, the 
mouth of which is kept just under the surface of 
the water by a float. The several weirs and flash 
boards are so arranged that the tanks may be run 


A relief channel runs along the outside of the 
last tank, allowing the night flow of clear ground 
water to be run directly to the outlet, it having 
been found that the night flow stirs up the sewage 
already in the tanks, preventing settlement. 

Method of W'orking.—When any tank is to be 
cleaned, the sewage is cut out of it by the flash boards, 
and after an hour, in which the sludge settles, the 
effluent is drawn off through the outlet valve, till the 
sludge is reached, the latter being then drawn by an 
8-in. channel into the sludge well, 16 ft. by 8 ft. in 
diameter, and having brick walls 12in. thick. The 
sludge is then pumped into a tank and allowed to 
settle, the clear water is drawn off by a skimmer 


Fia. 


29. 


general that St. Paul was situated on both sides of 
the Mississippi River, that the geological formation 
of a portion 90 ft. to 100 ft. above the river, and 
one-fifth to three-quarters of a mile wide, was 
peculiar. 

This plateau consists of Trenton limestone, which 
is easily disintegrated, and is overlaid by clays and 
alluvium. Beneath the limestone is the St. Peter’s 
sandstone. This is a nearly pure quartz sand, 
which is easily picked andshovelled without blasting. 
It is about 130 ft. in thickness, and nearly level. 
In this sandstone the subways for sewers, water 
mains, and telephone conduits, are excavated. In 





1873 the city first began excavating for sewers in 



























SewaGE DisposaL TANKS AT CHAUTAUQUA. 





pipe, and the sludge is then forced into a filter 
press by a pump having two solid plungers and ball 
valves of hard rubber, flat valves having proved a 
failure. The sludge is pressed at 60 1b. pressure 
into cakes of 30 in. diameter and 14 in. thick, 
weighing, when taken from the press, 21 1b., and 
when thoroughly dried, but 12 lb. The people 
using the sewers varied from 2000 to 7000, and 
the daily consumption of water was 20 gallons 
per capita. The daily flow is 125,000 gallons to 
150,000 gallons, and the ground water is about 
75,000 gallons. The sewage is treated, as we have 
said, first, with lime, and second, with sulphate of 
alumina. The cost per capita per annum is .738 
cent. Chemical analysis shows that 88 per cent. 
of solids and 77 per cent. albumenoid are removed. 
The pressed sludge per day per head is .8 lb. 

The general view of the works is shown in Fig. 30. 
As this system may be suited to small towns in 
England, your correspondent has described it at 
some length. 


THE SEWERAGE System or St. Paut, MInNEsoTA. 


‘The Sandrock Sewers of St. Paul,” by Geo. L. 
Wilson, was next presented. A short abstract is 





in series or intermittently, as may be desired. 





The author said in 


all that can be given here. 





Fic. 30. Sewace Disposa Works at CHAUTAUQUA. 


this sandrock and building them with a brick invert, 
and all now have the bottom lined with brickwork, 
usually of a parabolic section. All tunnels have a 
clear height of 6 ft. The main sewer runs the 
entire length of the sandrock, and acts as an inter- 
ceptor for the dry water flow, while the storm 
water passes off through overflows. The brick 
invert is of sufficient capacity to carry the ordinary 
flow and light showers. The storm water, which 
sometimes rises above the brickwork, does not cause 
appreciable scour. In some cases, however, the 
sandrock requires complete lining. 

The grades range from 0.1 ft. to 10 ft. per 100 ft. 
On the steepgrades granite lining is used. In passing 
from an open cut surface sewer on the high ground 
to the sandrock sewer, a vertical drop in a granite- 
lined shaft is generally used, although sometimes a 
slope is introduced, where the depth is not too 
great. The limit of economical construction is 
where the grade brings the roof against the over- 
lying rock, or the depth of the limestone above is 
toogreat. The depth through the sandrock district 
varies from 26 ft. to 60 ft. from the surface. In 
the construction, shafts are sunk 300 ft. to 600 ft. 
apart, built up with brickwork, with manhole 
covers and iron ladders. 
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The lines are transferred from the surface by 
lumb nuts in the shafts, and fixed by wooden plugs 
placed in the roof. Drifts are opened through 
between shafts and trimmed to form, and the 
bottom carefully shaped for the brickwork 7 Usually 
no ventilation is required during construction. The 
cost of excavating and moving the waste, including 
tools and lights, averages 1 dol. per foot for small 
sizes, and 3dols. per foot depth of shaft. The 
average cost per foot for all sizes can be put at 

































placed 300 ft. to 600 ft. apart, avd pierced with 
sixty }-in. holes. It was said in the course of dis- 
cussion that at Minneapolis the sewers which dis- 
charge below the Falls of St. Anthony are ventilated 
by a strong through draught. 


EXcuRSIONS. 


After dinner the party crossed the Suspension 
Bridge and took a special train on the electric rail- 
way of the Niagara Falls Park and River Railway, 
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3 dols., which includes shafts and catch basins. 
There are 20 miles of these subways in the city at 
present. House connections are made for 85 cents 
per lineal foot. These are connected with the main 
sewer through a small tunnel at right angles with 
the street, in which a6-in. or 9-in. vitrified pipe is 
run. In making connection to water pipes, a drift 
1s run out at right angles from the street under the 
building to be connected, and a drill-hole made 
from the cellar to the drift. For telephone subways, 
distribution is made to subscribers by one connec- 
tion msg each block, and surface wires are run in the 
ock, 


In respect to ventilation, the author stated that 


under the charge of the engineer, Mr. W. T. Jen- 
nings. Your correspondent had the pleasure of being 
under Mr. Jennings’ particular charge, and enjoyed 
his explanations, which were always clear and to the 
point. We went first to Chippewa to see the battle- 
field, the route lying along the bank of the river, 
and affording a fine view of the falls and the rapids 
above. It may be said that no one visiting Niagara 
should miss this trip, as a better idea can be had of 
the Niagara River than by any other means. The 
power-house was inspected, and the dynamos and 
electrical apparatus commented on ; then the party 
were taken to Dufferin Park, and finally returning 

t the Suspension Bridge, we wound along the 





ventilating manhole covers 24 in. in diameter were 


eights overlooking the gorge, whirlpool, and the 








rapids for 14 miles, till we reached Queenstown. 
The curves and grades are very heavy, but were in 
every instance fully justified by the conditions. 
At present 14 miles are in operation, but it is pro- 
posed to extend to 34 miles. It was stated that 
location was subservient to scenery, and this is 
fully borne out through the trip, for at every 
opportunity the road is brought as near to the face 
of the cliff as safety will permit. The maximum 
gradient is 5.7 per cent., the ruling radius 100 ft. 
All bridges are of steel on masonry abutments. To 
descend to the wharf at Queenstown demands a 4.4 
per cent. grade on three short sections, as we went 
down 330 ft. in a distance of 7250 ft. The track is 
of 56-lb. steel T-rails, with four bolt angle-bar 
joints and ties spaced 24 in. centre to centre in 
stone ballast. Curves and exposed sections are 
protected by inside iron guard rails and outside 
wooden guard rails faced with angle-iron. The hy- 
draulic plant is designed of 3000 horse-power, but 
at present only 2000 horse-power is developed, 
being produced by two American turbines working 
under a head of 57 ft. The electric plant at the 
main power-house at the falls has three Thomson- 
Houston multipolar dynamos of 200 kilowatts each, 
while at Queenstown there is a subsidiary plant 
of 268 kilowatts, run by steam power to supply 
current for the steep grade terminal, which 1s a 
more economical course than the transmitting of 
the large excess volumes for an hour or two daily 
from the main power-house 9} miles distant. The 
line is wired for 31 motor cars of 15 tons each, the 
feed and trolley wires being carried on wecden 
poles, except within the park, where steel poles 
are used, each surmounted by a cluster of five in- 
candescent lights. Some of the cars have crores 
seats, while others have two longitudinal seats, 
one rather higher than the other, and both facing 
the river. On arriving at Queenstown a large lake 
steamer conveyed some of the party across to 
Lewiston, from whence they returned by train on a 
branch of the New York Central. 

The writer, believing not only in praising, but in 
patronising, the bridge which bears you in safety, 
took Mr. Jennings’ advice, and returned on the elec- 
tric line. A short stop was made at the Whirlpool 
Rapids, and we descended to view what was said 
to be a man taking a constitutional in this miniature 
maelstrom; the writer is a little sceptical, and 
believes it was a log gyrating around, but it was a 
good story to tell the Lewiston party. A hop at 
the International, and a stroll to see falls by moon- 
light, served to strengthen the weak legs, and 
perhaps the weak heads, and the party retired to 
get ready for a good day’s work on Friday. We 
atarted at 9 a.M., and first visited the power-house 
and examined it, and the wheel-pit and tunnel under 
construction, and afterwards the site of the Pitts- 
burgh Reduction Company’s plant. The building, 
when completed, will be 193 ft. by 86 ft., with a 
manipulating building 70 ft. by 75 ft., and a stock 
building 70 ft. by 110 ft. Trolleys will run on 
the bottom chord of the roof trusses, and carry 
chain hoists (see Figs. 31 and 32). The following ex- 
tract from the specifications shows their character : 

‘‘The iron buildings are to be of rigid framework 
of metal throughout, including steel purlins and 
girts, with riveted connections. Each tranverse 
bent is to be made up of a steel roof truss, sup- 
ported at both ends by steel columns, anchored to 
the bolts extending up through masonry piers and 
cast-iron pedestals. The bents are to be made 
rigid by transverse bracing, consisting of knee 
braces in the intermediate bents, and vertical 
braces in the end bents between columns. On 
the sides of the buildings, vertical bracing is to be 
supplied between the columns, and lateral bracing 
in the planes of both top and bottom chords of the 
roof trusses. Each of the buildings is to be well 
braced to resist the action of the horizontal forces 
using both longitudinal and transverse bracing in 
vertical planes, and lateral bracing in horizonta 
planes. 

‘‘ The panel lengths are to be 17 ft. 74 in. in the 
reduction building, and 25 ft. each in the other 
buildings. In the main building, there will be 
11 roof trusses and 22 main columns. There will 
be 17 lines of purlins extending over one panel 
length at each end of the building, and 15 lines 
of purlins extending over the seven intermediate 
panels, and five lines of purlins in the venti- 
lator of the building. Over the hip portions at 
each end of the buildings there will be four lines 
of purlins. In reckoning this number of purlins, 
the longitudinal struts at the eaves are reckoned as 
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a line of purlins. There will also be two lines of purlins and girts on the sides of the buildings by 
panel girts extending around the entire building} means of hoop-iron clips, spaced not more than 
and just above and below the windows, with the | 124 in. apart, the clips passing entirely around the 
exception of where the door spaces intervene ; also purlins and being riveted on both ends of the cor- 
lines of studding extending either side of windows | rugated iron. The bottom chords of the roof 
and doors, between these lines of girts, and two | trusses of each of the buildings, with the exception 
other lines of girts, one in intervening spaces of the trusses at the extreme ends, are to be fitted 
between the windows, and extending entirely with light carriages, which are to run upon the! 
around the building, and the other just over the bottom chords of the trusses as runways. These | 
foundation walls. ‘carriages shall be capable of having a chain hoist 
‘* The corrugated iron in the sides of the building | attached to them lifting a maximum of 4000 Ib. 
is divided into four lengths, and is to be 2} in. to weight.” 
3 in. centre to centre of corrugations, which are to; A side view of the building and the details of the 
be about } in. high. The distance between purlins roof truss are shown in Figs. 33 and 34, page 377. 
is 6 ft. 5 in., and the iron is to be fastened to the ‘Steel having an ultimate strength of 54,000 Ib. 























to 68,000 lb. is to be used throughout, except in the 
case of welded rods. The elastic limit is to be at 
least one-half the tensile strength, the elongation to 
be 23 per cent. in 8 in., and a reduction area of 
45 per cent. The rods above-mentioned are to 
have a tensile strength of 48,000 lb., and an elastic 
limit of 26,000 lb., and an elongation of 15 per 
cent. in 8in. The contract price is 17,900 dols.” 
From Niagara we went to Echota, which is said to 
bea model town. The writer's experience in model 
towns is that the houses are all alike and regularly 
fixed, looking as though made in lengths and cut off 
in sections. They were, however, at Echota, com- 
fortable enough even if monotonous, and the ‘‘ colo- 
nial style,” which is generally applied to everything 
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yellow and white, prevails. The sewage is collected 
and treated by precipitation, and the sludge is used 
onthe land. The streets are broad and well paved, 
and the place is unusually attractive in appear- 
ance. There was a lunch served, but the writer, 
having a friend who is an expert on paper mills, 
having built and operated some of the best in the 
country, took this opportunity to antedate the 
the programme and go with him to visit the largest 
paper-mill plant extant. 

_The power of these works is derived from tur- 
bines propelled by water taken from the canal of 
the Niagara Falls Power Company and delivered 
from the turbines to the large tunnel of that com- 
pany through a branch tunnel 7 ft. in diameter, 
entirely lined with brick. 

_ The head race from the canal to the wheel-pit 
is 300 ft. long, 30 ft. wide, and 12 ft. deep. 

There are now in place three Geyelin Jonval 
turbines, each 58 in. in diameter, running 260 revo- 
lutions per minute under a head of 144 ft., and 
each transmitting 1100 horse-power. The penstock 
is 13 ft. 6 in. in diameter ; the head race, wheel- 
pit, and branch tunnel are of a size to finally de- 
velop 7000 chorse-power. The mill buildings are 
very extensive, and the machinery is all of the 
latest designs. The paper machines are the largest 
in the world, with a capacity of 60 tons of finished 
paper per day. There are ten pulp grinders, each 
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consuming 275 horse-power. The paper machines 
are of both the cylinder and the Foudrinier type, 
one of the latter making paper 136 in. wide. In 
addition to the water power there is provided 
925 horse-power used for heat and power. 

Altogether, the installation is one of high interest, 
and the trip quite fulfilled anticipations. 


(To be continued.) 


LITERATURE, 


Marine Boiler Management and Construction. By C. E. 
Srromeyer. London and New York: Longmans, 
Green, and Co. [Price 18s. net.] 


[First Norice. ] 


Tus volume comes before us under very favourable 
auspices. The author, having early had the ad- 
vantage of a scientific education at the Royal 
Technical College at Aix-la-Chapelle, after his 
apprenticeship declined the Whitworth Scholarship 
he had won, preferring sea experience, as a marine 
engineer, to further collegiate study. After some 
years in the engine-room afloat he was appointed 
an engineer surveyor in Lloyd’s Registry, and, for 
many years in that position, he has regarded the 
mercantile marine as his engineering laboratory. 
This book on boilers is therefore the outcome of 
privileged trained observation, gleaning even the 
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stubble of experience in the light of science for the 
extension of knowledge. 

What the book is is concisely stated on the title- 
page, ‘‘ A treatise on boiler troubles and repairs, 
corrosion, fuels and heat, on the properties of iron 
and steel, on boiler mechanics, workshop practices, 
and boiler design.” In the preface the author says: 
‘* While collecting the material for this work a feel- 
ing that many problems yet remain to be solved 
has rarely been absent from my mind, more 
especially when the scientific side of a question was 
being inquired into. Not being in a position to 
satisfactorily discuss such problems, it seemed 
necessary, at least, to state them concisely, so that 
scientists might be induced to solve them for us. 
It would have been very easy to ignore such diffi- 
culties altogether ; but this course would have been 
contrary to my purpose, which was to produce a 
work of a practical character.” 

The industry with which the author has gathered 
together his information is most commendable. He 
gives a list of over 150 books or papers, French, | 
German, and English, which he has made tributary 
to the present volume, and in every section of it he 
gives chapter-and-verse references to these works, 
where the reader may still further study the par- 
ticular matter dealt with, if he be not content with 
the author’s account of it. For those who have 
the British Museum or some such library available, 
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and who have a strain of the author’s thoroughness | 


in their nature, these tabulated references will be 
of great value. ‘There is a great deal in the book 
beyond what has hitherto been regarded as neces- 
sarily a part of either the construction or the 
management of marine boilers. The practical part 
is, however, thoroughly practical, while the theo- 
retical part is academically mathematically stated ; 
there is in it no simplification of recondite thought 
to adapt it to the average mental grasp of boiler con- 
structionists and attendants. This remark, how- 
ever, refers only to that which is ‘‘ exceeding high,” 
and which would have been omitted altogether but 
for the author’s own exalted idea of the essentials 
of ‘*a work of a practical character.” Leaving out 
all the mathematical portion, there is still a trea- 
sury of practical knowledge provided in the 
volume under notice, and many may be induced to 
undertake the harder portions when they, from the 
examples here given, realise that even in boilers 
mathematics give a firmer foothold. 

The treatise begins with a marine boiler to be 
filled and the fires to be lighted, and all the practical 
details connected therewith are described most 
minutely. The need of circulation of the water at 
this stage is explained, and the effect of unequal 
expansion is illustrated by calculation. A curious 
instance of this might have been given. A fire had 
occurred on board a steamer, and in the claim 
against the insurance the owners thought they 
might set down the leaky condition of the bottom 
seams of the boilers to the effect of the fire. They 
did so, and had the claimallowed. The two boilers 
had their bottom seams re-riveted, the holes care- 
fully rimered. When renewing the cement on the 
shell, with only 18 lb. steam pressure on, to dry 
the cement, after feeding in cold water, without 
circulation, both bottoms cracked through the newly 
riveted circumferential seams, within a few seconds 
of each other. The cracks were completely 
through the plates, and extended about 8 ft. in one 
boiler, and some 10 ft. in the other. The working 

ressure was 701b. The plates were iron. The 
oilers were double-ended. 

The observations on stoking, formation of clinker, 
cleaning fires, sections of fire-bars, bearers and 
bridges are thoroughly practical and full of thought. 
Here we have the first example of formula-making 
in the book, and we are not quite satisfied with it. 
The problem is the determination of the cross- 
section of a cast-iron fire-bar for a given length of 
bar and a given rate of consumption of coal per 
square foot per hour. The usual practice is to 
guess what will do, bearing in mind what has done 
well for nearly equal conditions before. Three 
constants are here given under three different 
enunciations, and instead of combining the whole 
in one formula a table is given for the gross cross. 
section for different lengths and rates of consump- 
tion, and the table dves not wholly agree with the 
three constants given. The formula 

ntd=1,791 JQ, or say, 1.82 /Q, 
not given, combines the three enunciations and 
agrees with the table for lengths up to 5 ft. and for 
consumptions up to 80 lb. per square foot per hour. 
Here x» = number of bars per foot of furnace dia- 
meter ; = thickness in inches; d = depth in inches 
at mid-length ; | = length in feet ; Q = consump- 
tion of coal per square foot per hour. The num- 
bers given in the table beyond these limits, are 
probably errata. The numbers against length 6 ft. 
are undoubtedly errata, and those in the column 
under () = 100 are probably not based upon ex- 
perience. If, as they work out, the bars must be 
about 16 in. deep for 5 ft. length, it is not likely that 
the experiment will ever be made in marine boilers. 

Regarding the practical depth of fire-bars, we 
mention here a point not taken into account by the 
author. He says, ‘‘ Another plan for keeping the 
bars cool is to make them deeper.’’ In the south 
of Russia, a number of years ago, an attempt was 
made to make use of anthracite slack in marine 
boilers. Closed ashpits and forced draught created 
by steam jet were employed. The bars were made 
deep to keep them cool, but it was found that the 
deeper they made them the more hog-backed did 
they become, and after many trials a bar 14 in. in 
depth and about ¢ in. in thickness, with air space 
about the same, was evolved. There were always 
16 bars in the foot of width. These bars were in 
two or in three lengths, each 20 in. long, sup- 
ported at 4in. from each end, hooked at one 
of the bearers, lying free on the other, with the 
end sliding under the dead-plate in front or 





under the bridge-plate at the back. The ex- 
periment was quite successful, engineeringly, but 
the firemen complained of the noise of the steam 
jets, and it was on that account given up in steam- 


ships, but the original arrangement is still at work 
at the mines. 


Mr. C. R. Wymer was the engineer 
who designed and carried out these experiments. 
It is probable that such overhanging bars may be 
well worth a trial in marine boilers for forced 
draught. 

The articles on ashes and clinker are very in- 
structive. ‘‘ Salt increases the fusibility of clinker, 
and the hydrochloric acid, which it loses while 
melting, is a very corrosive agent and injurious to 
the boiler-plates. Sea water should, therefore, not 
be mixed with the coal, and leakages in the furnaces 
and combustion chambers should be prevented as 
much as possible.” ‘*‘As more and more slag is 
added, troughs of thick slag are formed, whose 















edges project over the air spaces and gradually 
close them, seriously interfering with draught and 
combustion. With worn bars (rounded tops) the 
closing is effected more quickly, as the slag trickles 
down the sides ; and the very fact that this happens 
is a sign that the bars are equally hot, and this is 
not to be wondered at, for the slag is sure to be 
very thin on the top, affording no protection from 
the heat, and is very thick at the sides, preventing 
the cold air from cooling the bars. The necessity 
for guarding against this trouble has in America 
been the cause of the adoption of fire-bars with 
hollow tops. The channels are soon filled with 
ashes or clinker, and it is only their two edges 
which absorb heat from the fire. It is stated that 
these fire-bars have a longer life than the ordinary 
ones, and also that clinker does not adhere to them 
so firmly.” Where fire-bars are moulded, as they 
ought to be, in false boxes, half-a-dozen in each 
box, on edge, side by side, the hollow top adds 
nothing to the expense. 

Attention is drawn by Mr. Stromeyer to the 
error in the indication of water level which occurs 
when the water-gauge is fitted with an external 
water-pipe. In the days of low pressures and 
jet condensers the one error through unequal 
expansion by difference of temperature nearly 
salenoed the other error through difference of 
density. With the present high pressures and 
nearly fresh water the actual water level may be 
several inches higher than the level shown in the 
glass. Roughly, the table given makes the extreme 
correction in inches per 10 ft. of outside pipe 


a 8 
= J 14 P — 2° 








P being gross pressure and S the ounces of salt per 
gallon. 

It would, we think, have been better to have 
given a textual explanation of what the amount 
of salt ‘‘one-thirty-second” is. There is much 
confusion of ideas regarding it. The numbers in 
the table given on page 45 of the volume we are 
reviewing are, we believe, quite correct; there 
siz means that one-thirty-second part of the weight 
of the brine is salt, and this is what marine. en- 
gineers understand the graduations on the sali- 
nometer to indicate. In one standard book on 
boilers, however, the graduation of the salinometer 
is represented as if one-thirty-second meant half- 
an-ounce of salt per pound of fresh water in the 
solution. According to Mr. Stromeyer, brine can 
never be more than 9 thirty-twos in the salino- 
meter pot, but, according to the other author, it 
may be 12 thirty-twos at saturation. No doubt both 
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are, in their own view, correct, but one of them 
has misunderstood the graduations. If makers of 
salinometers have been working to the standard 
book, there may possibly be now two denominations 
of salinometers in the market, and this would be 
very misleading. When some one brings down the 
furnace crowns through over-density, the 3 thirty- 
twos of difference may come in handy for the de- 
fence in the inquiry. 

On priming, Mr. Stromeyer writes, as if on hear- 
say, ‘‘The generally accepted views are that low- 
pressure boilers prime far more than high-pressure 
ones, and therefore require more steam space, or 
perhaps more steam height.” In some part of the 
volume we think he has discussed the size of steam 
bubbles, and he must therefore hold the above 
opinion on sufficient reason and not second-hand. 
While this book has been before us our attention 
has been practically directed to this very question. 
A boiler was thought to be priming heavily because 
many tons of water per day were collected from 
the low-pressure receiver, and it was proposed to 
alter the boilers to cure the priming. We con- 
sidered the figures given as not at all indicating 
priming, which, with the pressure carried, we 
thought impossible, and we regarded the amount 
of water stated, to be no more than should be 
there. The boilers have since been tested for 
priming, chemically, and the result is that it was 
found to be under 0.1 of 1 per cent. A remark- 
able proof of the mechanical etiect of size of steam 
bubbles is seen in boilers working at about atmo- 
spheric pressure. A Cornish boiler which has done 
well when working at 60 Ib. pressure vives trouble 
at the furnace crowns when working at 1 lb. or 
21b. pressure. This is easy to understand when 
the different ratio of steam to water upon the water 
side surface of the furnace crown is taken into con- 
sideration in the two cases. The same weight of 
steam per square foot per hour is formed in each, 
but the area of plate occupied by steam bubbles is 
more than doubled at the lower pressure, and the 
plates become overheated. 

In the chapter on corrosion there is much useful 
matter, but many who get the -book will find it 
difficult to appropriate all the information. The 
language is often that of a professor to his class, 
not that of a proficient making a subject clear and 
simple to men who read the newspapers generally, 
but would be glad to read all about boilers instead, 
if they could find it as intelligible as the papers. 
These remarks refer to the pages on galvanic action. 
Of course the subject is a difficult one, but the 
author of a treatise on boilers should adapt his 
words to the minds of those who have to do with 
boilers. He ought to make all as clear as the fol- 
lowing, in the same chapter: ‘‘Steam-space cor- 
rosion ... It is of course possible that this 
corrosion is due to steam alone, or to the hydro- 
chloric acid which, as has been mentioned, escapes 
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from sea water when evaporated in iron boilers ; 
but it is safer to blame the air, as it has not yet 
been shown that steam can attack iron at tempera- 
tures ranging near the boiling point of water. If 
it did, the action ought to be equally strong in all 
boilers, and that is far from being the case. That 
this form of corrosion may lead to serious results is 
only to be expected, because of its rare occurrence, 
and on account of the wasting being very uniform. 
Thus, rivet heads and flat plates in steam spaces 
retain their original shape even when most of their 
substance is gone. As an instance a case may be 
mentioned where the rivet heads of a steam dome 
were corroded as shown in Fig. 1. The head 
seemed to be intact, but had in reality disappeared, 
and several of the rivets could be driven back with 
ahand-hammer. The dotted line shows the original 
thickness of the plate and size of rivet head.” 

On safety valves the information given is dis- 
appointing. Instead of explaining the behaviour 
of a valve supported on stream steam in the same 
masterly way in which most of the other subjects 
are discussed, the author says, ‘‘The principles on 
which such safety valves can be constructed are 
shown in Figs. 34, 35, and 36.” The ‘‘ principle ” is, 
however, not disclosed. Werepeatin Fig. 2 one of 
the examples given, a cup valve with an inverted 
mitred seat, about which all we are told is that the 
steam ‘‘reacts, as shown, by striking against the 
valve top.” The object of the inverted mitre has 
not, as far as we know, ever been described in any 
work, and it may be worth while to deal with it 
here. The pressure of stream steam is less than 
that of the same steam at rest, and the verticality 
of the lips of the orifice in the cup valve insures 
that the defect of pressure will occur on only 
non-effective lifting area. Again, there is a 
peculiar trifle of advantage in the reversed mitre. 
In Fig. 3 we show a valve with the mitre as 
usually made, while in Fig..2 the mitre is in- 
verted. We have marked off, on the enlarged 
sections, Figs. 4 and 5, the portion of the stream 
where it is most contracted, and where the pres- 
sure is only, say, 58 per cent of the gross pres- 
sure. Observe that in the form Fig. 3, as shown 
in Fig. 5, the full pressure is limited to the dia- 
meter b, while in the form of seating Fig. 2 with 
the mitre inverted the full pressure acts over the 
diameter a, as shown in Fig. 4, which is equal to 
the sum of the lift and the diameter of the valve. 
In addition, there is the area over the contracted 
stream, which is the same in each. What we now 
point out is a merely geometrical relation, which, 
perhaps, few have observed. With the mitre in- 
verted, the effective diameter is increased as the 
valve rises by the amount of the lift. Otherwise 
there is no increase as it lifts. 

Returning to Mr. Stromeyer’s book, we find 
that the author has sometimes merely stated 
observed facts without unearthing the principle 
underlying them. Thus, he says: ‘‘E. Wehren- 
fenning also refers to experiences in connection 
with locomotives, for instance, that certain fittings 
grow tighter after a short use if exposed to heat ; 
that iron nuts cannot be unscrewed from copper 
stays after heating, but brass nuts can.” A 
marine engineer once argued that the expansion of 
Iron was greater than that of gun-metal ; he had 
had experience of this ; what proved it to him was 
that a brass nut on a slide-valve spindle could not 
be unscrewed with a long spanner when hot, but 
when cold it could be turned round with a finger 
and thumb. He had thought out the expansions 
in diameter only, and not the discordance of length- 
way expansion, and the jamming of screw threads 
set up thereby. With the iron nut and the copper 
= the action has probably a similar explana- 
ion. 

_Many illustrations of boiler deterioration are 
given in the book before us, and the methods of 
repairing them as these have been observed by 
the author in his exceptionally wide experience. 
This portion of the book is so excellent that we 
would like to put the whole of it into our pages, 
but this would be very unfair to the author. On 
cap patches over screwed stays he says, ‘‘it is only 
a wonder that this practice has never led to a dis- 
aster.” The fatal explosion in the s.s. Druid, re- 
ported in Enaingerinc on January 24, 1873, 
page 65, was caused by the giving way of such 
a patch in the bottom of a furnace. 

Here for the present we must take leave of Mr. 
Stromeyer’s interesting volume, but we shall return 
to it in an early issue, when we shall deal with the 
remaining portions, 
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THE BRITISH ASSOCIATION. 
(Continued from page 351.) 
Section A. MATHEMATICAL AND PHYSICAL SCIENCE. 
Reports ON ELEcTRICAL STANDARDS. 

Ir was in this section that Mr. Glazebrook, 
F.RS., presented abstracts of the reports of the 
Electrical Standards Committee. It appears that 
some of the new standards of resistance have been 
spoiled by traces of acid in the paraftin insula- 
tion, but the original B.A. coils still behave 
splendidly. The report embodies seven appen- 
dices. The first refers to the ‘‘Proceedings of the 
International Electrical Congress at Chicago,” sub- 
mitted by the American delegates to the Secretary 
of State, Mr. Gresham. ‘I'he second is a lengthy 
paper by Professor J. V. Jones, F.R.S., ‘‘ On the 
Determination of the International Ohm in Absolute 
Measures,” a continuation of his previous work.* 
After having determined the absolute resistance of 
mercury by the method of Lorenz, he has now 
measured certain manganin standards of about 
0.1 ohm by the same method, and proposes again 
the same kind of apparatus as the best ultimate 
standard of resistance. Lord Rayleigh and Pro- 
fessor Carey Foster complimented the author on 
the high accuracy of the work; they suggested cer- 
tain improvements in the contact, and corrections 
for the slight ellipticity of the coil. The third ap- 
pendix describes Mr. Glazebrook’s comparison of 
the standard coils which Professor Jones employed 
with the Association standards. A Wheatstone 
bridge was formed with four mercury cups of 2.5 
centimetres diameter, into which dipped the feet 
of the four coils, one 10-ohm, two 1l-ohm, and 
the other 0.l-ohm. Distinct differences could be 
observed when the feet of the 10-ohm were moved so 
as to come closer to the feet of the 1-ohm coil dipping 
into the same cup. These ‘‘ distinct” differences 
are represented . 0.100051 and 0.100056, an evi- 
dence of the accuracy of Mr. Glazebrook’s work. The 
result of Mr. Jones’s determination is, that the true 
ohm is the resistance of a column of mercury of one 
square millimetre section and 106.326 centimetres 
length. Appendix No. IV. summarises the results of 
comparisons of certain Board of Trade coils with 
B.A. standards ; these determinations were made by 
Mr. J. Rennie and Mr. Glazebrook, at the Caven- 
dish Laboratory, Cambridge. In No. V., Mr. E. O. 
Walker, late superintendent in the Indian Tele- 
graph Department, compares five standard 1-ohm 
coils with Dr. Muirhead’s standard. The coils 
have been exposed to the Calcutta climate for 
24 years, and have changed very little. 

The sixth appendix contains a paper by the 
Rev. T. OC. Fitzpatrick, ‘‘The Specific Resistance 
of Copper and of Silver.” The resistances of 
copper given, refer both to a wire of 1 metre 
length and 1 gramme weight, and to a cubic 
centimetre of copper. The specimens were hard 
drawn or annealed. The denser the copper, the 
less is its resistance. Annealing reduces the 
resistance of copper by about 3 per cent., that 
of silver by about 10 per cent. Both Mr. Swan 
and Messrs. Bolton submitted wires for experi- 
ment; the latter appear slightly superior as 
regards conductivity. The paper discusses the 
influences of density, of time (the resistance of a 
hard-drawn copper wire from Messrs. Bolton dimi- 
nished a little in five years), and states the numbers 
of Matthiessen, Messrs. Dewar and Fleming, Swan 
and Rhodin, and others. Chemical purity, density, 
and mechanical treatment affect the resistance so 
considerably, that Mr. Preece received no definite re- 
ply to his inquiry, What are we to take as the resist- 
ance of copper? It is known that hard-drawn copper 
changes ; dynamo brushes do so noticeably, as Dr. 
Walmsley pointed out. The silver determinations 
agree well with Matthiessen, whose work, Professor 
Carey Foster remarked, remains wonderfully accu- 
rate, considering how inadequate his apparatus 
would be thought nowadays. Appendix No. VII. is 
a paper by Professor Jones, on ‘‘ Standards of Low 
Electromotive Force.” He has constructed a sort 





* See ENGINEERING, vol, lvi., page 448. 








of very flat horseshoe of manganin, taking 
particular care to insure equipotential lines, so 
that it does not matter.from which side the ter- 
minals are inserted into the bindingscrews. There 
are two terminals for the potentiometer, and two 
for the current. The horseshoe is imbedded ina 
copper block, fixed to a marble stand. Part of the 
plate is cut, and bent over front and back, to take 
the terminal screws, and to increase radiation, but 
the author himself would not say that the nicks 
which he has cut into the bent parts were an 
improvement. Several speakers, including Mr. 
Nalder, did not like manganin particularly. 


THE ConstrRvUCcTION OF DELICATE GALVANOMETERS. 


Professor Schuster has examined what ad- 
vantages the adoption of Maxwell’s theoretically 
erfect winding of a galvanometer coil would insure. 

hey are slight. If such a galvanometer with a 
cylindrical coil responds to a current of 1.60 x 
10-8 A, a bobbin of rectangular section, with 
lay ers of varying thickness, would be sensitive to a 
current of 2.00; and a bobbin of rectangular sec- 
tion, and uniform wire throughout, to a current of 
2.14 x 10-8 A. 


THE VELocity oF CaTHODE Rays. 


This paper, by Professor J. J. Thomson, F.R.S., 
which was read by Professor Fitzgerald, refers 
to the remarkable researches of Hertz and of 
Lenard. Serious doubts have been thrown on Mr. 
Crookes’ views, that the phosphorescence of the 
glass in Geissler tubes is due to the impact of charged 
molecules driven off from the cathode. Lenard* has 
demonstrated that the cathode rays pass through 
aluminium into the air to the depth of a few centi- 
metres only, and into a vacuum several metres, 
although they cannot be produced in it ; that they 
travel furthest in the least dense medium, hydro- 
gen; that at high rarefactions all differences be- 
tween different gases disappear ; that these rays 
can affect a photographic plate within a completely 
closed metal box ; and he concludes that they are 
related to light, and yet distinct from it, and clearly 
manifestations of ethereal, and not of material, 
activity. That they are deflected by a magnet has 
long been known. It has been assumed, but not 
proved, according to Lenard, that they pass through 
metals, but are stopped by quartz and glass. The 
metallic foils experimented with--aluminium, iron, 
tin, &c.—have a thickness of about 0.02 millimetre 
only, whilst metallic plates of the thickness of 
the quartz panes employed, prevent the effects. 
As yet, no cathode rays have been forced through 
quartz panes of 0.5 millimetre thickness, nor 
through paper 0.3 millimetre thick, but very thin 
glass opposes less resistance than even aluminium 
foil of the same thickness. The great novelty 
in Lenard’s experiments is that he produces the 
cathode rays in one vessel, and passes them 
through an aluminium window into and through a 
long tube so highly rarefied that no cathode 
rays can be produced in it, although they will 
traverse the vacuum if once generated. Pro- 
fessor J. J. Thomson first established the fact 
that a magnet deflects the rays throughout their 
course, and not only when applied near their 
origin. The author investigated the velocity with 
which these cathode rays travel. If they are 
ethereal waves, they should have a velocity com- 
parable to that of light; if caused by molecular 
streams, the velocity should be that of molecules, 
much smaller. The velocity found—1.9 x 10° 
centimetres per second—is much greater than the 
velocity of mean square of the molecules, and 
agrees nearly with the velccity which a nega- 
tively electrified atom of hydrogen would acquire 
under the potential fall which occurs at the 
cathode. 

Puoto-Etectric LEAKAGE. 


Professor O. Lodge, F.R.S., lias taken up the 
problems of the loss of electric charges under the 
influence of ultra-violet rays, first observed by 
Hallwachs, and studied by Elster and Geitel, Branly, 
Righi, E. Wiedemann, Ebert, Stoletow, and others 
since. A polished piece of zinc, when charged 
negatively, is quickly diselectrified ; a positive 
charge scarcely leaks away. Lenard observed that 
the cathode rays discharge any electrified body 
rapidly, no matter of which polarity, and that in 
the cathode space a body will not take any charge. 
Professor Lodge has been trying ice and rocks, and 
he argues that, since the mountain tops, which are 


* Wiedemann’s Annalen, vol. li., pages 225 to 268, 
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probably charged negatively, as the earth itself is 
generally, are exposed to ultra-violet rays (which | 
the lower strata of the atmosphere absorb), the 
phenomena may have an important bearing upon | 
the origin of atmospheric electricity. Ice, soil, 
and many rocks, indeed, discharge negative elec- | 
tricity less quickly than bright metals. Gera- | 
nium leaves, on the contrary, when exposed to} 
the ultra-violet rays of the voltaic arc, accelerate | 
the discharge of positive electricity. The paper | 
dealt with investigations both in air and in 
hydrogen. The leakage appears to be a matter of 
surface tension, and not of potential. A pewter | 
pot, illuminated inside, does not leak ; when the | 
edge is illuminated, it leaks rapidly. Professor | 
8. P. Thompson mentioned that he had verified an 
observation of Elster and Geitel’s that, with 
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ELectric THEORY OF VISION. 


This paper, by Professor Lodge, was introduced 
by ‘‘Experiments Illustrating Clerk Maxwell’s 
Theory of Light.” Both communications were 
made before a joint meeting of Sections A and 
I (Physiology). The experiments were essen- 
tially the same as those of his discourse on 
the ‘‘Work of Hertz,” delivered before the 
Royal Institution, June 1.* The sections agreed 
with Professor Boltzmann, who wished to retain 


\the name of ‘ Hertzian waves” for these parti- 
cular vibrations, though nobody questions, Boltz- 


mann least of all, that they are the outcome of 
Clerk Maxwell’s electro-magnetic theory of light. 


| ‘* Hertz supplied the verification,” Professor Lodge 


had said on that former occasion. Maxwell’s work 


polarised light, the effect depends upon the plane | _ essentially mathematical, and all the greater, 
} 





* See ENGINEERING, vol. lvii., page 751. 






























































perhaps, because it lacked the experimental basis ; 
but it needed that basis. Professor Lodge and his 
able assistant, Mr. Edward Robinson, scored a 
brilliant success. The electric surgings emanating 
from a brass ball with two brass knobs near it at 
the ends of a diameter, and concentrated by his 
copper ‘‘hats,” were reflected and refracted by 
lenses, gold paper, the human body, a paraftin 
prism, and were polarised by means of copper wire 
harps, the paraffin prism, and—a new feature—by 
a slab of wood, about 3 in. thick, &c. Tubes filled 
with iron filings served as detectors ; these were first 
used by M. Branly, and supplied by Professor Lodge 
with free wires sticking out from the ends to pick 
up the vibrations ; Professor Lodge’s coherer was 
practically a bad wire or knob contact of the micro- 
phone days, whose terminals, first separated by an 
insulating film, cohere when a strong spark has 
broken down the insulation. We come now to the 
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ELLIOT’S POSTAGE STAMP AFFIXER. 
(For Description, see Page 384.) 


electric vision theory. Suppose we have the nerve 
instead of the galvanometer, and an electric organ 
in the retina, which is prevented from stimulating 
the nerve solely by an intervening layer of bad ma- 
terial in poor contact, or of conducting material with 
gaps init. When light falls upon the retina, these 
gaps become more or less conducting, and the nerves 
are stimulated. The gap and the seat of the electro- 
motive force may be at the same locality. Every 
part of the retina would have to be a complete appa- 
ratus. If this view were to apply, every light im- 
pression would be persistent like the galvanometer 
swing. But the galvanometer is brought back in 
these experiments by tapping the tube. Professor 
Lodge showed a sort of clockwork apparatus which 
automatically produces the tap every tenth of a 
second. In theeye the tapping back is performed 
by the tissues. The energy would have to be sup- 
plied by the eye, the light waves acting as a trigger 
simply ; exercise of the eye is notoriously fatiguing. 
This, of course, is not so in the case of hearing ; 
there the vibrations of the air supply the energy. 
Professor Lodge did not say what functions 
would fall to the rods and cones of the retina ; 
he rather wished to hear from the physiologists 
present whether anything resembling this action 
might possibly occur in the vertebrate eye. The 
discussion could not but supply some more data 
to the “state of our ignorance” of Lord Salis- 
bury’s address. Professor Burdon Sanderson was 
ready to consider the suggestions, which would 
better be designated ‘‘a theory of the retina,” if 
they covered all cases of nerve excitation in plants 
and animals, since the first sign of response to 
a stimulus seemed always to be an electric current. 
Professor Rutherford thought Dr. Lodge might 
find his electric pile with variable resistance in the 
discs of the rods. Professor Schiifer knew of little 
to support the newideas. But he drew his diagram 
to represent the visual phenomena upside down, 
which seems to be the orthodox practice, thus 
apparently making the Lodge effect, if any, sub- 











ordinate. He further asked how Professor Lodge 
would explain vision in the case of the lower 
animals, where we have nothing but pigment and 
nerves. Of the physicists, Lord Rayleigh insisted 
that whatever authorities we follow, Young-Helm- 
holtz or Henry, we must have three independent 
variables. Professor Everett made a peculiar sug- 
gestion. We have seven colour sensations, and, 
according to Professor Lodge, black has also to be 
counted, therefore eight sensations ; the three in- 
dependent modes of vibrations he would liken to 
three keys which can be combined in eight dif- 
ferent ways. Professor Armstrong referred to his 
researches on the origin of colour, and advocated a 
photo-chemical theory of vision. Professor Fitz- 
gerald concurred ; how were we to understand the 
tappings? Could we hurry up the eye by putting 
a tuning-fork before it? Mr. Glazebrook made 
probably the most pertinent objection. In the ex- 
periments shown, the battery served only to de- 
monstrate the phenomena. Why then do we need 
a battery in the eye? Why cannot the light vibra- 
tions act directly ? 


ILLUSTRATION OF BABINET’S PRINCIPLE. 


M. Cornu, F.R.S., of Paris, charmed the section 
by a beautiful exemplification of Babinet’s prin- 
ciple, which is not too often explained, and very 
rarely demonstrated. If a beam of light falls 
through an aperture of sensible magnitude, the 
illumination will fall off gradually at the borders 
of the image. If part of the aperture A is opaque, 
and part A, transparent, the illumination of a point 
without the image will be the same as with reversed 
conditions, that is, when A is transparent and A, is 
opaque. If the point is within the image, the same 
will take place, not always, however, as in the first 
instance, but only if the vibrations due to A and A, 
respectively differ by one-quarter period. This, 
briefly, is Babinet’s principle.* M. Cornu only 





* Comptes Rendus, 1837, tome iv., page 638, 


alluded to Young and Fresnel and to diffraction 
henomena, and showed the experiment. The light 
rom the electric lantern passed through a stop about 
a centimetre wide, to a lens; at the conjugate 
focus another lens was placed, and this lens was 
covered by a black disc of the diameter of the 
image. On the screen placed further away on the 
axis, a dark disc appeared surrounded by a bright 
edge. As object he took first a fern leaf. This 
appeared black in the dark field, with bright 
edges. The field itself was not quite dark, because 
each speck of dust on the lens produced a luminous 
point. M. Cornu further exemplified this by intro- 
ducing lycopodium powder into the beam, when 
numberless bright points crossed the dark field. A 
thin wire came, by diffraction, out as brightly as a 
line scratched on smoked glass; when shifted outside 
the field, the fern was quite black on bright ground. 
The bright edges surrounding dark objects at sun- 
rise find their explanation in these phenomena. 
This communication, like that of Professor Forster, 
was made on Wednesday, and will also be printed 
in extenso. 
Dr. Stoney’s Papers. 

Dr. Johnstone Stoney’s paper on the ‘‘ Cause of 
the Spurious Double Lines sometimes seen with the 
Spectroscope, and of the Slender Appendages which 
accompany them,” also deals with diffraction 
phenomena and with the spectra of higher orders. 
In his paper on the ‘‘ Misuse of the Word ‘ Force’ 
in Attractions, Electricity, and Magnetism,” he 
deplores the confusion arising from applying the 
term ‘‘ force” to quantities of different dimensions. 
He would speak of accelerator, of dynamic force 
factor, and of energy factor, so that, for instance, 
a quantity of electricity would have to be multi- 
plied by such a factor to become a force. His third 
paper, ‘‘ A Nomenclature for very much Facilitat- 
ing the Use of Systematic Measures,” advocates 
the use of suffixes and affixes, ‘‘ein,” ‘‘ hyper,” 
“et,” “0,” after the following manner. In the 
c.g.s. system the units would be: 1 lengthein = 
1 centimetre, 1 massein = 1 gramme, 1 timein = 
1 second, 1 forcein = 1 hyper-milligramme (the 


hyper is o | lenergein = 1 hyper-fifthet-gram- 
metre. The fifthet is 0.00001, the metro-seven = 
10’ metres. Dr. Stoney protested against a footnote 
in Professor Everett’s well-known book, ‘‘ The 
c.g.s. System of Units,” according to which he had 
objected to the centimetre. He had proposed the 
metre and the kilogramme, and he demonstrated 
why: he cut off the thousandth part of a sheet of 
paper to show the Section their unit of force. 


CorRB@CTION OF OpticaL INSTRUMENTS FOR 
Inpivipuat Eyes. 

This paper, by Mr. Tempest Anderson, M.D., of 
York, will be of interest to all who have to use 
optical instruments. People wearing spectacles 
are generally advised not to take their glasses off 
when taking observations, but they see ghosts and 
suffer from fatigue. The reason is that the ordi- 
nary spectacles correct for focal length, but not for 
astigmatism. Dr. Anderson briefly reviewed the 
spectacle problems. The short-sighted eye is toolong 
from front to back, the long-sighted too short. This 
statement surprised Professor Fitzgerald, who occu- 
pied the chair, and who thought, with most people, 
probably, that myopy and its opposite were caused 
by abnormal curvature of the lens. Le Conte, we 
believe, first compared the short-sighted eye to a 
camera pulled out too far. But Dr. Anderson 
adhered to his view. In the astigmatic eye the 
curvature of different meridians of the eye is not 
the same ; hence a cylindrical element has been 
introduced into spectacles. He himself had in 
former years condemned instruments, when the 
fault really rested with his eye. He now attaches 
to the eye-piece of a lens, microscope, binocular, 
&c., a corrector which is turned about its axis 
until proper sight is obtained. Professor Schuster 
was glad that attention was drawn to these defects. 
He had had to give up spectroscopic work alto- 
gether, and after consulting various oculists, almost 
despaired of his eyes. Finally, he had himself tested 
his eyes by means of an opera glass, and of lines 
ruled on a screen, first held horizontally and then 
vertically, and he had lenses made to suit his eye. 
It is a great pity that ordinary mortals cannot help 
themselves as Professor Schuster has done. 


TELEPHONES—ACOUSTICS. 
Lord Rayleigh read three papers: ‘‘On the 





Minimum Current Audible in the Telephone,” 
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** An Attempt of a Quantitative Theory of the Tele- 

hone,” and ‘‘On the Amplitude of Sonorous 

aves which are but just Audible.” The minimum 
audible currents have been estimated by Preece, 
Tait, De la Rue, and Ferraris; only the latter 
published satisfactory details. Lord Rayleigh pro- 
duced electromotive forces of the harmonic type by 
rotating a magnet, made of 2.5 centimetres of clock 
spring, driven by air from an organ bellows in 
windmill fashion, in the neighbourhood of an in- 
ductor coil, the same which had served as a sus- 
pender cord during his determination of the 
electro-chemical equivalent of silver. The current 
was led to a distant part of the house. The mini- 
mum current should be inversely as the square 
root of the resistance. With a frequency of 307, 
512, and 640 vibrations, the minimum audible 
currents were 3.6 x 10-7, 7.0x10-8%, 4.4x10-—§ 
ampere. The maximum sensitiveness to current 
seems to occur in the region of frequency 640. 
Lord Rayleigh’s results are fairly comparable to 
those of Mr. Ferraris ; Preece and Tait had found 
a far higher, wonderful sensitiveness, as they 
speak of audible currents of 6 x 10~% and 2 x 
10-" ampere. As regards the quantitative theory 
of the telephone, very little has been done. Lord 
Rayleigh finds that if a telephone of a given 
effective area, applied to the ear confines 20 
cubic centimetres of air, the condensation in the 
atmosphere produced would be 1.4 x 10-* centi- 
metre. 

Professor A. Mayer, of the Stevens Institute, 
Hoboken, near New York, contributed two papers : 
‘“‘The Production of Beats and Beat-Tones from 
Two Vibrating Bodies whose Frequencies are so 
Great as to Surpass the Limit of Audibility,” and 
‘On the Variation of the Modulus of Elasticity 
with Change of Temperature, as determined by 
Transverse Vibrations of Bars at Various Tempera- 
tures.” 

MAGNETISM. 

Mr. Francis Baily communicated ‘‘ Notes on the 
Hysteresis of Iron and Steel in a Rotating Mag- 
netic Field.” In an alternating magnetic field the 
value of hysteresis increases continuously up to the 
limits of experiments. But this increase should, 
according to Ewing’s molecular theory of mag- 
netism, diminish at a high induction. Mr. Baily 
has fully demonstrated this deduction. He rotates 
an electro-magnet on bearings concentric with its 
hollow cylindrical pole-pieces, which inclose a finely 
laminated armature suspended between centres. 
By reason of hysteresis the armature follows the 
rotation of the magnet; this motion of the arma- 
ture is checked by the suspension spring. The 
hysteresis curve attains a maximum, and then bends 
over. The fall is very rapid, and runs straight 
to the zero line without becoming asymptotic, as 
far as the experiments allow of a conclusion. 

In his paper on ‘‘ Magnetic Mirrors,” Professor 
Silvanus P. Thompson, F.R.S., traces the magnetic 
analogues of optical images in plane mirrors. He 
placed a magnetic pole in front of a sheet of iron, 
and explored the field by means of a coil connected 
to a ballistic galvanometer. 


An AppaRATUS FOR MEAsuRING SMALL STRAINS. 


Professor Ewing, F.R.S., described how engineers 
can quickly determine Young’s modulus in short 
bars. A microscope forming part of the instrument 
reads to one-hundred-thcusandth of an inch, and 
these readings are calibrated by asimple device. If 
the arms have the same expansion coefficient as 
the test bars, no temperature compensations are 
needed. Difference readings were given for the 
extensions produced in a }-in. steel bar by 12 suc- 
cessive loads, increasing by 4 ton; the readings of 
axial elongation varied only between 10.4 and 10.7. 
The instrument seems well adapted for the investi- 
gation of small strains in members of railway 
bridges. 

Tue Bomine oF WaTER IN AN OPEN TUBE. 

Professor Osborne Reynolds, F.R.S., showed an 
old experiment of his never before published. The 
state in which a jet of water will issue from a tube 
which is contracted in one part, depends upon the 
velocity and the pressure. He simply held a glass 
tube, drawn out in its middle part, under thetap. At 
first the water issues in asmooth steady jet. Then 
eddies form below the contraction, but the jet is 
still smooth. In the third stage, turning the tap 
on more fully, the motion becomes turbulent, 
Finally, air bubbles form below the contraction, the 
column is broken, and hammering and hissing is 





heard. The pressure below the contraction has 
fallen below the atmospheric pressure, and the water 
is actually boiling there. When the tube is dipped 
into a beaker filled with water, a condensation cloud 
may be seen within it. The phenomena have their 
parallel in the hissing of a kettle just before boiling, 
and in the noise made by the water rushing out of a 
bath, which never seems to have been thought worth 
inquiring into. The third and fourth stages, Pro- 
fessor Reynolds said, are not quite clear mathe- 
matically. 


DETERMINATION OF THE Ratio OF THE SPECIFIC 
Heats oF GaAsEs. 

Dr. Pringsheim, of Berlin, described an apparatus 
for determining the ratio of specific heats, or 
rather, as Professor S. P. Thompson pointed out, 
the ratio of elasticities of various gases, based upon 
the principle of adiabatic expansion. A balloon, 
immersed in water, is filled with the gas, the water 
being kept at constant temperature. The gas is 
allowed to escape until its pressure is reduced to 
the atmospheric pressure. The only thing to be 
observed is the temperature of the escaping gas. 
This is measured by a strip of platinum of 0.6mm. 
thickness, soldered to copper wires, and forming 
one branch of a Wheatstone bridge. This strip 
is placed within the balloon. The temperatures are 
quickly read off to 0.0lof adegree. With hydro- 
gen the minimum temperature was reached within 
a quarter of a second. The results agree well. with 
those of other observers, but differ as to hydrogen. 
As hydrogen observations are acknowledged to 
be doubtful, Dr. Pringsheim thinks that this dis- 
crepancy speaks for his method. The experiments 
were made both at the Smithsonian Institute and 
in Berlin. 


ALKALINE OLEatTEs, Soap BUBBLES, AND 
Vortex Morons. 


Professor Quincke, F.R.S., of Heidelberg, in 
his paper on ‘“‘ The Formation of Soap Bubbles by 
the Contact of Alkaline Oleates with Water,” 
gave a résumé of researches which have occupied 
him for almost 40 years, and which may contain a 
clue to the movements of amoebze and of proto- 
plasma. Drops of oil floating on slightly alkaline 
water are attracted towards the walls of the vessel 
and repelled again. The spreading of the soap 
film gives rise to vortex motions, which are periodic, 
but appear continuous. Under the microscope the 
soap bubbles seem to be covered with pearly lenses 
in constant motion, caused partly by the separa- 
tion and redissolving of the acid oleates. Proto- 
plasma shows very similar motions, just asif strings 
of pearls were circulating through a system of fine 
tubes alternating with little bulbs. Virchow ob- 
served the same phenomena on putrefying brain. 
In his recent work, Professor Quincke has studied 
the vortex movements arising when oil drops along 
a vertical wall, when two drops of oil fall into 
water or under water, when soap bubbles ascend 
near walls, or when several bubbles rise simulta- 
neously, when dusty air rises near a hot wall, &. 
In the latter case, spaces free of dust are formed. 
If we could prove that the protoplasma in the plant 
is intermixed with thin oil films, the spontaneous 
movements of the protoplasma would become in- 
telligible. It was in connection with these investi- 
gations that Professor Quincke first studied the 
phenomena of surface tension and of the range of 
intermolecular action. 


(To be continued.) 





RUSSELL’S FOUR-VALVE AUTOMATIC 
ENGINE. 

In our issue of August 3 we published details of a 
type of single-valved automatic engine made by Messrs. 
Russell a Co., of Massillon, Ohio, and we now supple- 
ment those drawings by similar details, on pages 378 
and 379, of a four-valve engine built by the same firm. 
The two together form good illustrations of American 
high-speed engine practice, and differ notably from the 
most successful types of small high-speed engines on 
this side of the Atlantic. As will be seen from our 
illustrations, Figs. 1 to 6, the bed is of very rigid type, 
and has a large bearing on its foundations. The cy- 
linders, Figs. 7 to 10, are provided with separate ad- 
mission and exhaust ports. The admission valve, 
Figs. 12 and 13, is of very light construction. The 
cut-off valve, which is of the gridiron type, Figs. 14 
and 15, is triple-ported. The bearing faces are narrow, 
the steam elsewhere having free access between the 
valves, and it is stated that, with this system of con- 
struction, after several months’ working, the marks of 
the scraper are still visible on the working faces. 








The exhaust valves are cylindrical in shape, and 
oscillate on their seats. They are worked by means of 
a wrist-plate driven by the admission-valve eccentric, 
and the connections are so arranged that there isa 
‘‘dwell” in the motion of these valves at the com- 
mencement of the stroke, and a correspondingly rapid 
motion at ‘‘ release,” at which time the pressure on the 
valves is, of course, very light. This feature tends to 
reduce wear. 

The shaft governor is shown in Fig. 11, in which 
F F represent the weights attached by suitable 
links to the shifting eccentric. The governor is 
arranged to slide the eccentric across the shaft ina 
straight line, thus maintaining a constant lead. The 
details of the crosshead are shown in Figs. 16 to 19, 
and it will be observed that the lock nut securing the 
piston-rod has the thread cut away slightly, thus 
hiding the idle threads and giving a smooth finish when 
the rod isin place. The disc crank, Figs. 20 and 21, 
is of cast iron. The crankpin, Fig. 22, is secured to 
the boss by a key, as shown in Fig. 23. In place of an 
outer collar solid with the pin, as usual in English 
practice, there is a simple cast-iron cap secured by a 
set screw. This set screw is drilled up the centre and 
connected to a lubricator by the arm shown in Fig. 24. 
The cylinders are 15 in, and 24 in. in diameter by 
24 in. stroke. 





EXPRESS PASSENGER LOCOMOTIVE. 
(Concluded frem page 324.) 

On page 382 we publish some further details of 
the eight-wheeled passenger express locomotive con- 
structed by the Métallurgique Company, of Tubize, 
for the Belgian State Railways, and exhibited at 
Antwerp. Figs. 25 to 29 are views of the driving 
wheels and axle ; Figs. 30 and 31 are enlarged details 
of one of the coupling-rod crankpins, and Figs. 32 and 
33 illustrate the arrangement of variable blast nozzle. 
From these views it will be seen that the section of the 
blast pipe above the line C D, Fig. 33, is rectangular, 
and that it terminates in a cone, around the sides of 
which are made a series of circular holes; these holes 
are covered by an external casing, to the opposite 
sides of which are attached the ends of levers pinioned 
to a bracket on the pipe casting. A connecting lever 
running back to the foot-plate enables the driver to 
raise or lower the casing, and thus obtain a maximum 
or minimum area of blast, by closing or unclosing the 
holes in the sides of the cone. The steam which 
escapes through the holes just named is discharged 
as an annular jet which escapes from the space 
between the blast nozzle proper and the movable 
sleeve. The blast nozzle is surrounded by a ring of 
steam pipe for obtaining an auxiliary draught. It 
should be mentioned that the workmanship of this 
locomotive is in all respects worthy of the reputation 
of the Tubize Company. 





ELLIOT’S POSTAGE STAMP AFFIXER. 

CoMMERCIAL operations are now conducted on such 
a large scale that even the simple matter of affixing 
postage stamps to envelopes has attained sufficient 
magnitude to render it worth while to construct 
machines to supersede manual labour in the operation. 
Such a machine is illustrated on page 383. The sheets 
of stamps are torn into strips, and these strips are 
connected into a long ribbon by wetting the 
gummed surface of the last stamp and applying 
it to the piece of white edging at the end of 
another strip. This continuous length of stamps is 
then wound on a bobbin, which is not visible in 
our illustration, but which is situated in the rear 
part of the machine. At the front of the machine 
there is a shelf or table on which the letters are laid 
in succession, while the handle is turned. The follow- 
ing series of operations are performed: The strip is 
fed forward by an amount equal to the length of a 
stamp ; the projecting stamp is wetted on the under- 
side by a roller; the stamp is cut off, and is then 
firmly pressed on to the envelope. To perform these 
operations four cams are arranged on the main spindle, 
on which also is the handle. The feed is effected by 
a segment of a serrated wheel which, for a portion of 
each revolution, nips the stamp ribbon between itself 
anda roller in the bed over which the ribbon slides 
between, and under, guides. The cam on the ex- 
treme right operates the damping roller shown just 
protruding from the front of the box. This cam is 
an arm having a roller at its end, which comes 
in contact with a vertical lever connected to a 
slide under the bed. At the front of the slide 
is a small cloth-covered roller, which normally stands 
in contact with water in a small trough. But 
after a stamp has been fed forward, the roller is 
pushed out, wetting the under or gummed surface of 
the stamp, and is then returned into the interior of 
the box. To cut off the stamp the cutting, or scissors, 
blade shown in front is depressed by a lever which 
rests on it near its end. This lever is operated by the 
cam, or roller-bearing lever, shown between the feed 
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and the damping cams. The return stroke is effected 
by aspring. The last operation is to press the stamp 
in place. To effect this the left-hand cam pushes a 
pbellcrank situated in the lid of the case, which is, of 
course, closed when the machine is in use. This de- 
presses a plunger carrying at its lower end a cushion 
of soft rubber, which presses the stamp firmly on to 
the envelope for a fraction of a second to secure its 
adhesion. == 

After the stamps have been coiled in place, the case 
can be locked. A pair of dials operated by a worm on 
the end of the main shaft then show exactly how often 
the machine has been operated, and how many stamps 
used. Should the stamp ribbon show a tendency to 
get out of register, so that the division does not fall 
exactly in the line of perforations, it can be drawn 
backwards or forwards a little, either by turning the 
axis of the bobbin, which projects through the case on 
the right-hand side, or by pulling the projecting stamp 
forward. It is but seldom, however, that this is 
needed. 

The inventor, Mr. Charles Elliot, of 147, Leaden- 
hall-street, London, states that ‘‘an average boy” can 
stamp at the rate of about 4000 letters an hour. The 
bobbin or reel holds 480 stamps, and can be filled in 
two minutes. Similar machines are made for affixing 


small labels. 





THE TWIN-SCREW CHANNEL STEAMER 
‘* SEAFORD.” 

Ovr illustrations, Figs. 1 to 3, page 395, and Fig. 4, 
annexed, show the twin-screw steamer Seaford, built for 
the London, Brighton, and South Coast Railway Com- 
pany and the Western Railway of France. She is for the 
service between Newhavenand Dieppe. Upon thisser- 
vice there are already two twin-screw boats, built by the 
Forges et Chantiers, of Havre.* The Seaford is the 


4. Promenave Deck. 





200 revolutions per minute. To reduce rolling as 
much as possible, the vessel has been provided with 
bilge keels 18 in. deep, and on her passage round from 
the Clyde to Newhaven she showed good sea-going 
qualities. These bilge keels formed the subject of an 
elaborate investigation, and were only adopted after 
prolonged trials in the builders’ experimental tanks, to 
ascertain the power of preventing rolling and their 
effect upon resistance. The first-class saloon is forward 
of the boiler space on the main deck (Fig. 2). Below 
this saloon are two compartments, one for ladies’ and 
the other for gentlemen’s sleeping accommodation 
(Fig. 3), and on the promenade deck (Fig. 4) are seven 
state-rooms and a smoking-room. 

One of the difficulties common to vessels carrying 
large numbers of passengers is to stow the life-belts in 
a position that is convenient in case of disaster, and 
which at the same time does not take up otherwise 
valuable —— This difficulty has been overcome in 
the Seaford by building a long but narrow house at the 
after end of the promenade deck in which to stow the 
life-belts, and on each side of this house are placed 
seats for passengers (Fig. 4). This erection forms 
what is most valuable in a passenger vessel—-a long 
length of lee side for shelter, without the top weight 
involved in a deck-house. 

The second-class accommodation is abaft of the 
engine-room (Figs. 2 and 3), and the third class is for- 
ward of the first-class rooms (Fig. 3). The vessel is 
decorated in that admirable style for which Messrs. 
Denny are so famous. 

There are four single-ended boilers, fired from a 
common stokehold worked under forced draught on 
the closed stokehold system. The boilers are fitted 
with Serve tubes, and work at 160 1b. pressure. The 
twin-screw engines have each four cylinders, one of 
23 in., another of 36 in., and two 38 in. in diameter, 
with a stroke of 27 in, 
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made, but the ship’s ve 
satisfaction. The Guelph is a sister ship to the Gaul, 
the Goth, and the Greek, each of which has made 
several successful voyages to and from the Cape, but the 
newest steamer has had many improvements introduced 
in her internal arrangements and fittings. She is 400 ft. 
in length, 47 ft. in breadth, and 31 ft. in depth, and 4916 
gross tonnage. Her twin screws are driven by triple- 
expansion engines, developing an indicated horse-power 
collectively of about 2200 ; the diameter of the respective 
sets of cylinders being 184 in., 30 in., and 50 in., and the 
length of stroke 42 in. e vessel is fitted with a com- 
plete electric installation and cold chambers for the con- 
veyance of fruit. Whilst providing a large cargo-carry- 
ing capacity on alight draught, the Guelph has complete 
accommodation for first, second, and third class pas- 
sengers, the majority of whom will be accommodated on 
the upper deck. 
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Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 17th inst. a steel screw steamer named Leopold- 
ville, built for Messrs. Elder, Dempster, and Co., for the 
African Steamship Company, and intended to run with 
passengers, mails, and cargo between Antwerp and the 
Congo, and other settlements on the West Coast of Africa. 
Accommodation will be fitted for 90 first-class and 60 
second-class passengers. The dimensions of the vessel 
are: Length, 343 ft.; beam, 43 ft.; depth moulded, 
25ft.6in. The machinery will be supplied by Messrs. 
Thomas Richardson and Sons, of Hartlepool, consisting 
of triple-expansion engines, with cylinders 25 in., 32 in., 
and 67 in. in diameter by 45 in. stroke, with two large 
boilers working at 180 lb. pressure. 





Messrs. Edwards Brothers, North Shields, launched on 
the 18th inst. an iron steam trawler, built for the 
Alliance Steam Fishing Company, of Grimsby. The 
following are the dimensions of the vessel : Length, 96 ft.; 
breadth, 20 ft. ; depth, 114 ft. i yy ng me engines, 
having cylinders 10 in., 16 in., and 254 in. in diameter, 
and a piston stroke of 20in., have been constructed by 





first British-built twin-screw hoat for this service. 
The projecting of this vessel, as she had to be British 
built, was left in the hands of the chairman and 
directors of the London, Brighton, and South Coast 
Railway Company. The last British-built boats for 
this service were paddle, and before departing from 
this established practice the board requested Pro- 
fessor Biles to give them a report upon the question 
of the type of boat which best suited all the require- 
ments of their traffic. After considering this report, 
the directors decided to adopt the twin-screw in pre- 
ference to the paddle, and instructed Professor Biles 
to design a vessel suitable for the passenger service, 
and having a speed of not less than 20 knots ona length 
not exceeding 270 ft., and on the minimum draught 
at which a vessel can enter the harbour at Dieppe at 
low water. A detailed design having been prepared 
and submitted for tendering to several eminent 
builders, it was decided to give the contract to Messrs. 
Wm. Denny and Brothers, Dumbarton, who undertook 
to build the ship, and to guarantee, subject to heavy 
penalties, all the results required. The vessel has 
been completed in accordance with the detailed plans 
approved of by Professor Biles, and has been built 
under the survey of Mr. R. J. Billinton, the locomotive 
and marine superintendent of the London, Brighton, 
and South-Coast Railway Company, who has had as 
' his local representative at Dumbarton, Mr. H. B. 
Fisher, under whose inspection the vessel has been com- 
pleted. The speed contracted for was such that the 
mean of the times taken to pass from Newhaven to 
Dieppe, and from Dieppe to Newhaven, should be not 
more than 3 hours 15 minutes. The speed trials of 
this vessel took place recently, the mean time being 
3 hours 12 minutes. This result is equivalent to a 
mean speed of 20.15 knots. The vessel carries her 
contract weights on a lighter draught than that con- 
— for, so that the result may be considered satis- 
actory. 

The vessel is 270 ft. long by 34 ft. beam by 14 ft. 6in. 
moulded depih, and a special instruction to the naval 
architect was that comfort was in no way to be sacri- 
ficed tospeed, This involved the necessity of doing 
everything to avoid vibration in the vessel, and with a 
view to this, four-cylinder engines of the triple-expan- 
sion type were adopted. These engines arerun at over 








* See ENGINEERING, vol. lvii., page 622, 








the material usual in the lightest class of machinery. 
The engines are shown on plans Figs, 2 and 3. 

The vessel is steered by Brown’s steam tiller, which 
has already been illustrated and fully described in 
ENGINEERING. The Seaford, it is scarcely necessary 
to say, is ge er with special reference to quick 
manceuvring, and of her smart appearance abundant 
suggestion is offered by the profile which forms the first 
of our engravings on page 395. 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Ching Wo, built for the China 
Mutual Steam Navigation Company, London, by Messrs. 
Workman, Clark, and Co., Limited, Belfast, proceeded 
down Belfast Lough on her trial trip on the 14th inst. 
The dimensions are: Length, 370 ft.; breadth, 45 ft. ; 
depth, 29 ft. 10 in. moulded;- with a gross tonnage of 
3883 tons, and a deadweight capacity of 6000 tons. The 
machinery has been constructed at Messrs. Workman, 
Clark, and Co.’s engine works, and consists of triple- 
expansion engines of the most modern type, having 
cylinders 26 in., 42 in., and 71 in. in diameter; stroke, 
48 in. Steam is supplied from two large steel boilers at a 

ressure of 180 lb., fitted with James Howden and 

.’3 system of forced draught. After running the 
measured mile, on which a speed of 14 knots was 
attained, the Ching Wo cruised about the Lough for 
some time. 





The Turkish Government recently launched six vessels 
simultaneously in the Golden Horn, viz., two corvettes, 
two gun-vessels, and two gunboats. The corvettes, named 
respectively Sed-ul-Bahr and Zuhaf, are to take the places 
of obsolete vessels of the same names, and are each of 
800 tons displacement and 12 knots speed. Each will 
carry four 4.7 in. quick-firing and six Hotchkiss revolv- 
ing cannon, with two torpedo-ejectors. Their engines 
are to be those of the ships whose names they will take, 
They date from 1885 only. The two gun-vessels are the 
Seyd-i-Deriah and the Shefket Numa. Each is of 200 
tons es, and will be armed with four small 
guns. The gunboats are named Rehber and Ahter. A 
torpedo-boat destroyer was also launched a few days ago 
for the Turkish Government at Kiel. She is of 270 tons 
displacement. 





The Union Company’s new twin-screw steamer Guelph, 
built for their service between Southampton and South 
Africa by Messrs. Harland and Wolff, of Belfast, went 
for a trip round the Isle of Wight on or: the 
17th inst. No trial of speed at the measured mile was 











the North-Eastern Marine Engineering _ Company, 
Sunderland. Steam will be supplied by a boiler 9 ft. by 
8} ft., at a working pressure of 170 lb. The vessel was 
named the Calabria. 


Messrs. Lobnitz and Co., Renfrew, launched on Mon- 
day, the 17th inst., the twin-screw ween dredger St. 
Dunstan, being the first of two dredgers they are buildin 
to the order of the British Admiralty, The dredger wil 
be fitted by the builders with twin-screw engines and 
dredging machinery to work easily to a depth of 45 ft. 
below water. 


The Blyth Shipbuilding Company, Limited, launched 
on the 17th inst. a screw steamer named Kirkwall, for 
Messrs. Stephens, Mawson, and Goss, of Cardiff. The 
North-Eastern Marine Engineering Company’s Works, 
Wallsend, supply triple-expansion engines. 





Messrs. Murdoch and Murray, Port Glasgow, launched 
on the 15th inst. a twin-screw steamer named Rio 
Aquiry, for passenger and cargo service on the River 
Amazon. The dimensions of the vessel are as follows: 
Length, 150ft.; breadth, 33 ft.; depth to promenade 
deck, 18 ft. 3 in., surmounted by a shade deck extending 
all fore and aft. After the launch the vessel was towed 
to Glasgow, where she will be supplied by Messrs. David 
Rowan and Son with triple-expansion engines capable of 
driving her 11 knots. 





Howarp’s Grapnic WriRInG TaBLE.—Messrs. W. T. 
Glover and Co., of Salford and Westminster, are issuing 
a wiring table, devised by Mr. A. H. Howard, showing 
graphically the dimensions, resistances, and weights of 
pure copper wires and cables, with the fall of potential 
and approximate rise of temperature of any wire with any 
current. Its use may be best understood by an example. 
Suppose it is required to transmit a current of 60 amperes 
with a fall of potential of 2 volts per 100 yards, the size 
of the cable and the rise of temperature can be found by 
the table, thus: The currents are represented by vertical 
lines showing values from 0 to 1000 amperes, and the falls 
of potential by se = lines representing values of y, to 
6 volts per 100 yards. The vertical line 60 intersects the 
diagonal line for 2 volts per 100 yards at a point through 
which a horizontal line leads to the area .074 square inch. 
An adjoining column shows that the cable nearest to this 
is 7/11s. Just above the point of intersection referred to 
is a red curved line representing a rise of temperature of 
10 deg. The rise in this case would be about 11 deg. 
The table can also be used to obtain equivalent con- 
ductors, dimensions, resistance, and weight of pure 
copper wire, 
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ENGINES OF THE CLYDE TRUST DREDGER “CAIRNDHU.” 
CONSTRUCTED BY MESSRS. FLEMING AND FERGUSON, ENGINEERS, PAISLEY. 
(For Description, see opposite Page.) 
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Tue Clyde is only maintained as a navigable river 
asa result of constant and well-directed effort, and 
there are engaged on the work a large fleet of dredgers, 
which, during the financial year just ended, raised 
2,310,980 cubic yards, as compared with 1,841,358 
cubic yards in the previous year. Recently the Clyde 
Navigation Trust have added to their fleet one dredger 
and five hopper barges—three by Messrs. Fleming and 
Ferguson, Paisley (who also built the dredger), and 
two by Messrs. Simons and Co., Renfrew. In design- 
ing these, Mr. James Deas, the engineer to the Clyde 
Trust, had primary consideration for economy, and 
therefore urged upon the trustees the desirableness 
of great size and power, both in respect of the dredger 
and the barges. The result has been eminently satis- 
factory, as the work done by the dredger, which raises 
600 tons per hour in 40 ft. depth of water, and is 
capable of cutting its own flotation, has proved most 
economical, while the service of the hopper barges 
of 1000 tons capacity is similarly satisfactory. 

We commence this week the publication of illustra- 
tions of this new plant. The engraving on page 390 
shows the dredger at work in the new Cessnock Docks 
on the south side of the harbour, in which splendid 
progress has been made. But as we hope later to 
illustrate these works and the two-storey sheds so well 
shown on the engraving, we content ourselves for the 
present with only one or two general remarks. The 
dock comprises a canting basin and three large basins 
running at right angles to the canting basin and 
parallel to the river, these being called the north, cen- 
tral, and south basins, All three are in progress, The 
north basin, and the two-storey sheds on either side 
thereof, have been completed and are now in use. 
The engraving on page 390 shows the dredger in the 
canting basin with her bow just entering the basins, 
while behind the dredger is the main line of: the 
quay separating the River Clyde from the canting and 
north basins. The entrance to the new dock is astern 
of the dredger. At the centre basin the quay walls 
have been completed, and dredging is about to be 
commenced, and it is hoped the basin will be dredged out 
and under water in four months. The west wall of 
the dock, running at right angles from the Clyde, 
1100 ft. in length, has been finished; and the 
seat for a 130-ton crane, about the centre of this 
wall, is being constructed. The crane itself is being 
made under contract by Messrs. Cowans, Sheldon, 
and Co., Carlisle, and is similar to one already sup- 
plied, and fully illustrated in ENGINEERING.* The 


¥ See ENGINEERING, vol. lv., page 819. 
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construction of the south basin has been commenced, 
and it is expected that the quay walls will be finished 
in the course of about a year and a half, which will 
complete the quay walls of the whole dock. The whole 
area of the dock when finished will be about 75 acres, 


of which 35 acres is water space. The depth of water 
varies from 20 ft. to 28 ft. at low water, and from 31 ft. 
to 39 ft. at high water—sufficient to float the largest 
vessels yet built. Machinery for an hydraulic installa- 
tion for working hydraulic cranes, capstans, &c., in 
connection with the dock, is being constructed by 
Messrs. Fullarton, Hodgart, and Barclay, Paisley ; 
and handsome buildings “s the accommodation of this 
machinery are about to be erected at the east end of 
the dock. Dredging is being carried on by three of 
the most powerful dredgers belonging to the trustees, 
just over one million cubic yards being taken out of 
the canting basin and north basin where the dredger 
is shown at work in our engraving. : 

Before departing from the subject of new works, 
some reference may be made to the graving dock under 
construction, the excavation for which is being carried 
on night and day. It is situated at the entrance to the 
new dock away to the left of our engraving. The site 
for the entrance and caisson chamber has been exca- 
vated to the full depth, and the foundations are now 
being put in. This dock, when completed, will be the 
largest graving dock in the world, its length being 
nearly 900 ft., with an entrance width of 83 ft., and a 
depth on the sill of 26 ft. at high water spring tides, 
The foundations of this dock are being laid on sand, 
an operation which requires the greatest care and 
attention. In connection with the works at both 
docks there are in use four locomotives, 20 steam 
cranes, and 10 portable engines for concrete mixers, 
stone-breakers, &c., and 700 men are employed night 
and day. These dock works are being carried on by 
the trustees’ own workmen, Mr. James Deas being 
the engineer, and Mr. A. Hamilton the resident en- 


gineer. 
A profile and plan of the largest dredger, which is, 
with two others, constantly engaged on these works, 
are given on our two-page plate, and cross-sections are 
also given on page 386. The dimensions are: Length 
over all, 200 ft.; length between perpendiculars, 
194 ft.; breadth moulded, 37 ft., and depth moulded, 
12 ft. 6 in. The hull is constructed entirely of 
steel, the frames being angles 34 in. by 3 in. by 
ys in. They are in one piece from keel to gun- 
wale, and d 24 in. apart. The radius of the 








frames at bilge is about 30 in., and at the sides of 
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well, 9in. The floor-plates are of iron, ,*, in. under 
the machinery, and lessfforward and aft. The main 
deck beams are of iron, spaced on every frame, and 
of bulb angles, 6 in. by 3 in. by ,% in. 

The dredger is subdivided into eight water-tight 
compartments by means of iron bulkheads {; in. thick, 
carried up to main deck, and stiffened with 34 in. by 
3 in. by ,{, in angles, spaced 30 in. apart. The shell 
plating is from 5 in. to 4 in. thick, the butts of keel 
strakes being treble-riveted, and all other butts double- 
riveted. Landings in sheer strakes and keel strake 
are double-riveted, other landings single-riveted. 

The main deck stringers are formed of iron plates 
36 in. by 7, in. amidships to 24 in. by ,%, in. at ends, 
connected to the sheer strake by a 34 in. by 3 in. by 
ys in. angle, and at the sides of the well the stringers 
are 24in. by 7, in. The main deck ties are of iron 
plates 8 in. by ,°, in. thick, all fore and aft, and butts 
double-riveted. The decks are of pitch pine. The 
deck-house, 7 ft. 6 in. high, covers in the engines 
and boilers, the coamings being 18 in. above beam 
and, in. thick, secured to the ends of the beams 
with box knees, and to the deck with 4 in. by 3 in. 
by {, in. angles. 

As to the dredging plant, the main framing, for 
carrying the upper tumbler, the ladder, and the 
traversing gear, is of iron plating 7 in. thick box 
section, with outside steel angles 3 in. by 3 in. by 
gy in. at the corners, securely connected to the hull 
by specially prepared seating, and by brackets to the 
sides of the well and keelsons. The shears for carrying 
the lower end of the bucket ladder are also of box 
section of z%-in. plates, well trussed in the direction 
of the strain, and firmly secured to keelsons, deck 
beams, &c. The upper and lower tumblers are of cast 
steel, the former being five and the latter seven sided. 
The buckets, 35 in number, each of 22 cubic feet 
capacity, are constructed entirely of steel, the backs 
being ekeot patent cast-steel type, with hard 
steel wearing plates, made by Hadfield’s Steel Foundry 
Company, Limited, Sheffield. The intermediate links 
and link pins are of best forged scrap iron, the latter 
steeled on the working side and hardened. 

The bucket ladder, which is built of the best style 
of girder work, all butts and edges of plates being 
laned, is 102 ft. long between centres of tumblers, 
ormed of two aunba plate girders, formed of 7; in. 


plates 5 ft. deep at centres, tapering to 26 in. at the 
ends, with double angle irons and face-plates, They 
are bound together by cross ties of box section on the 








top and bottom, with 11 imtermediate plate ties. 
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shown on the section on page 386 (Fig. 3), there are 
two shoots on each side of dredger for loading barges, 
placed to suit the forward and aft positions of the 
bucket ladder, and all four shoots are worked by a 
pair of horizontal engines, placed in house on deck, 
and having 5-in. cylinders by 7 in. stroke. The travers- 
ing carriage on the main framing (Fig. 1), which is 
wrought by an independent vertical engine and 
gearing, on Messrs. Fleming and Ferguson’s system, 
travels sufficiently far aft, which will be its usual posi- 
tion in working, to admit of the ladder and lower 
tumbler, with all the buckets in position, being hoisted 
on deck for inspection and repairs. All spur and bevel 
pinions and mitre wheels in connection with the main 
and hoisting gearing are of cast steel. 

The dredging machinery, shown on Fig. 3, is 
adapted by variable steel-wheeled gearing to drive 
the buckets at speeds of 12 and 18 per minute without 
altering the speed of the engines from 60 revolutions, 
while by varying the speed of the engines any inter- 
mediate speed of buckets between 12 and 20 can be 
obtained, when dredging to a depth of 40 ft. below 
the surface of the water, with the ladder set at an angle 
of 45 deg. Provision is made by adjustable friction 
gear fitted to the top tumbler wheel to relieve the 
machinery of any sudden strain which might otherwise 
be brought upon it by the buckets meeting with ob- 
structions, such as boulders, sunken wrecks, lost 
anchors, &c. 

Steam mooring winches, of the most powerful class, 
are fitted—two at bow and one at stern of dredger, as 
shown on the profile and plan on the two-page plate. 
The maximum speed of the former is 50 ft. per minute 
in working ahead on the bow anchor chains, and the 
maximum speed for side chains or ropes is 60 ft. per 
minute. The maximum speed of the stern winch, for 
taking in anchor chains, is 90 ft. per minute, the 
maximum speed for side chains or ropes is 120 ft. per 
minute, and the backing speed in both bow and stern 
winches is 90 ft. per minute. The hoisting of the bucket 
ladder, which can be done at any speed up to 13 ft. 
per minute, is performed by a pair of horizontal 
engines with 14-in. diameter cylinders and 16 in. 
stroke, and the lowering is done by a powerful 
brake manipulated on deck. These are shown 
on the section on page 386 ‘(Fig. 5). The hoist- 
ing purchase consists of four upper and five lower 
brass-bushed wrought-iron sheave blocks. The 
hoisting gear chains are 1% in. in diameter, crane 
chain quality, short-linked, tested to Admiralty strain, 
wound on a spiral. grooved cast-iron barrel, 10 ft. long 
and 7 ft. in diameter, and large enough to take on the 
whole chain without riding. A 10-ton steam derrick 
crane, as shown on the profile, is placed on deck so as 
to command the bottom tumbler, and place it ona 
barge, a punt, or on a quay or wharf. 

The dredger is lighted throughout by electricity. 
There are incandescent lights on deck and below, and 
three arc lights of 2000 candle-power each, suspended 
in triangular form 6 ft. apart, from an iron post with 
crosstree placed on top of the main framing, in compli- 
ance with the rule for the lighting of dredgers moored 
in the harbour of Glasgow and the River Clyde, the 
installation having been carried out by the Woodside 
Electric Company. 

The propelling engines of the dredger, designed 
to indicate 750 horse-power, and to give a speed of 
6 miles an hour, are illustrated on page 386 (Figs. 
7 and 8), while the boilers are shown by Figs. 9 to 11 
on the opposite page. The engines are of the direct-act- 
ing surface-condensing type, and work with steam at a 
pressure of 80 lb. to the square inch. The same 
engines ulso work the dredging plant, as shown in 
Figs. 1,2, and 3. The cylinders are 26 in. and 51 in. 
in diameter respectively, with a stroke of 36 in., and 
the pistons are fitted wivh Lockwood and Carlisle’s 
packing and springs. They are, as shown on the illus- 
trations (Figs. 7 and 8), a good straightforward job, 
The propellers are of steel, and are protected by strong 
iron guards, supported and stayed from the vessel’s 
counter. 

The boilers, two in number, are shown by Figs. 9, 
10, and 11, and are of the multitubular type, 10 ft. 
long by 11 ft. 8 in. in diameter, of mild steel. They 
have each two furnaces, 3 ft. 3 in. in diameter, and 
give a heating surface collectively of 2268 square feet, 
with a grate area of 78 square feet. They were con- 
structed to Board of Trade requirements, and the 


details are clearly shown on the engravings on page | 8? 


387. The water is heated before admission to the 
boilers by a Rayner’s feed-water heater. 
(To be continued.) 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—In the course of the week 
ending last Wednesday there was a decided improvement 
in the state of the Glasgow pig-iron warrant market, there 
being a marked advance in prices, together with a larger 
amount of business done, than for some time back. Last 
Thursday forenoon the market was active, and the tone 
was strong. About 15,000 tons of Scotch, 1000 tons of 
Cleveland, and 2000 tons of hematite iron were dealt in. 


The bulk of the Scotch iron brought 44s. 24d. per ton, 
and one lot sold at 44s. 14d. one month fixed, with 
ls. forfeit in seller’s option. In the afternoon the 
market opened very firm for Scotch iron, but 
on a pressure of selling the price again became 
weaker, closing 14d. per ton lower. Cleveland and 
hematite irons were also easier in sympathy. Quite 
20,000 tens were dealt in, of which 15,000 tons 
were Scotch. The closing settlement prices were—Scotch 
iron, 43s. 104d. per ton; Cleveland, 36s. 6d. ; Cumberland 
and Middlesbrough hematite iron, respectively, 44s. 104d. 
and 43s. 9d. per ton. Much selling took place on Friday 
forenoon, and prices had a sharp reaction. About 
10,000 tons of Scotch were sold and the cash quotation 
dropped to 43s. 9d., being a loss of 2d. from the preceding 
night. Cumberland hematite iron was largely sold, at 
least 15,000 tons, and the price dropped to 44s. 8d. per 
ton, being a loss of 3d. Only a few lots of Cleveland were 


was again active in the afternoon, when the influential 
selling of the forenoon was continued, but everything that 
was offered was absorbed by as good buying, the tone at 
the finish being very firm. Prices rose all round from 
1d. to 14d. per ton. Hematite iron was principally dealt 
in, about 10,000 tons changing hands, and the sales of 
Scotch were put down at 12,000 to 15,000 tons. At the 
close the settlement prices were—Scotch iron, 43s. 104d. 

r ton ; Cleveland, 36s. 74d. ; Cumberland and Middles- 

rough hematite iron, 44s, 9d. and 43s. 74d. per ton re- 
spectively. On Monday forenoon about 12,000 tons of iron 
changed hands. Scotch was very firm, and rose 1d. per ton, 
and Cleveland made 44. he market was less active 
in the afternoon, only some 7000 tons of Scotch bein 
dealt in, and a few lots of hematite iron. Prices clos 
very firm, Scotch making 14d. and Cleveland 1d. of 
advance per ton, and hematite irons 14d. to 2d. per ton. 
The closing settlement prices were—Scotch iron, 44s. 14d. 
per ton; Cleveland, 36s. 74d. ; Cumberland and Middles- 
brough hematite iron, respectively, 44s. 104d. and 43s. 104d. 
per ton. There was less doing in the warrant market on 
Tuesday forenoon. About 10,000 tons of Scotch and a 
few lots of Cleveland and hematite iron were sold at 
easier prices, the decline being 1d. to 24d. per ton. A 
fair amount of business was done in the afternoon, about 
10,000 tons changing hands. The tone was flat on ‘‘ bulls” 
realising, Scotch receding 2d. per ton, and Cumber- 
land hematite iron 1d. Theclosing settlement prices were 
—Scotch iron, 43s. 9d. per ton ; Cleveland, 36s. 6d.; Cum- 
berland and Middlesbrough hematite iron, 44s. 9d. and 
43s. 74d. per ton respectively. The market was quiet 
this forenoon. About 10,000 tons, mostly Scotch, were 
dealt in at easier prices, ranging from 1d. to 5d. per ton 
down. More activity was evident in the afternoon. 
Scotch being pressed for sale, fully 15,000 tons changed 
bands. The tone was flat, and prices declined. At the 
close the settlement prices were, respectively, 43s. 6d., 
36s. 3d., 44s. 6d., and 43s. 3d. per ton. The following are 
the quotations for several No. 1 special brands of makers’ 
iron: Calder, 58s. per ton; Summerlee and Coltness, 
58s. 6d.—the foregoing shipped at Glasgow; Glengar- 
nock (shipped at Ardrossan), 53s, 6d. ; Shotts (shipped at 
Leith), 57s. 6d. per ton; Gartsherrie, Langloan, and 
Carron out of the market. There are now two blast- 
furnaces in actual operation, as against 39 at this time 
last year. Judging by the extent to which the miners 
are returning to their work (without attaining the objects 
for which they went on strike three months ago), it seems 
not unlikely that the furnaces will very soon be in 
full blast in considerable numbers, Last week’s ship- 
ments of pig iron from all Scotch ports amounted 
to 2263 tons, as compared with 5568 tons in the corre- 
sponding week of last year. They included 200 tons for 
Canada, 250 tons for Australia, 1000 tons for Russia, 
smaller quantities for other countries, and 582 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 298,741 tons, against 
299,770 tons yesterday week, thus showing a reduction 
for the past week amounting to 1029 tons. 


Glasgow Copper Market.—Copper was very firm on 
Thureday afternoon, when 25 tons changed hands at 
401. 15s. per ton two months. On Friday forenoon 100 
tons were sold at 40/. 13s. 9d. twenty-one days, and 
411. 1s. 3d. three mouths. In the afternoon 50 tons 
changed hands at 41/. 2s. 6d. three months. Some 500 
tons were sold on Monday at 41/. 3s. 9d. cash and other 
prices in the forenoon, and at still higher prices in the 
afternoon, the market being very firm at the close. Big 
sales were made yesterday, but there was a decline in 
prices. The quotations were firmer to-day, and 250 tons 
changed hands, some at 1s. 3d. per ton up in the fore- 
noon, and in the afternoon at a still further advance, the 
close being 42/. 7s. 6d. per ton seliers three months, 


New Shipbuilding Contracts.—The P. and O. Steam 
Navigation Company have just placed orders on the 
Clyde for four new passenger and cargo steamers of the 
Japan type, and rated at 4500 tons each. Messrs. Caird 
Co., Greenock, have been intrusted with the building 
of three, and Messrs. Stephen and Son, Linthouse, with 
the building of the other.—The last-named firm have 
also received an order from Messrs. Thomson, of Leith, 
to build asteamer of about 4000 tons for their ‘‘ Ben” 
Line service. It is stated that a similar order has been 
received by another Clyde firm, whose name, however. 
has not yet publicly transpired.—Messrs. Murdoch an 
Murray, Port Glasgow, have secured a contract to build 
a steamer for passenger service on the River Amazon. 
They have already three steamers under construction 
for the same tratiic. The machinery, which will be 
of the triple-expansion type, is to be supplied by 
Messrs. David Rowan and Son, Glasgow.—Messrs. 
Ramage and Ferguson, Leith, have contracted to build 
a fast passenger steamer for local trade.— Messrs, 





ge 
Barclay, Curle, and Co,, Glasgow, have closed a con- 


dealt in, and the price gave way 4d. per ton. The market | q 





tract for a large steel screw steamer for the ‘‘ Ben” Line of 
Messrs. Thomson, Leith, and one for the British and 
African Steamship Company, of Glasgow and Liverpool 
—a vessel of about 1000 tons. 


Electric Light for Glasgow Tramcars.—At last meeting 
of the Town Council of Glasgow, it was stated by the con- 
vener of the committee on corporation tramways that 
arrangements have been made for the tramcars being 
lighted by electricity, and that a beginning would be made 
in a very short time. There were to be two lamps inside 
each car and two lamps outside, and a hope was expressed 
that the outside lamps would be sufficiently powerful to 
enable any person sitting on the top of the cars to read an 
evening paper with the greatest ease. The cars would cer- 
— be lighted in such a manner as had never before 

n seen. 


Electric Light in Dundee: Extension of Plant.—The 
as and Electric Light Commissioners of Dundee have 
—- found it necessary to extend the plant in their 
central lighting station. When the station was erected 
it was equipped with plant calculated for the supply of 
10,000 eight candle-power lamps, or their equivalent, and 
already there are connected with the corporation mains 
lamps equivalent to 11,600 of 8 candle-power each. The 
additional plant which has been contracted for will have 
a capacity for 4000 such lamps, 1600 of which have 
already been applied for. 


Estate of the late Mr. James Reid, Locomotive Engi- 
neer.—The personal estate in Great Britain of the late 
Mr. James Reid, who was so long and so intimately 
identified with locomotive engineering in (tlasgow, has 
been sworn to by his eldest son, Mr. Hugh Reid, and 
amounts to 677,624/. Mr. Reid was long the head of the 
firm of Messrs. Neilson and Co., Hyde Park Locomotive 
Works, and some time before his death he assumed four 
of his sons as partners. 


New Engines for the Highland Railway.—Last Thurs- 
day morning the first of 15 powerful engines, which are 
on order for the heavy goods and passenger traffic on the 
Highland Railway, arrived in Inverness, having taken 
the sharp curves along the line and made the journey 
from Perth with perfect success. The new engines, 
which will be delivered by the builders, Messrs. Sharp, 
Stewart, and Co., Atlas Works, Glasgow, within 
the next few months, are among the heaviest six- 
wheel coupled engines in Great Britain. The engine 
measures 32 ft. llin. over the frames; the working 
pressure of the boiler is 170 lb. per square inch, the 
cylinders being 20 in. in diameter by 26 in. The 
driving wheels are flangeless, to obviate friction and 
enable the curves along the line to be taken with ease. 
The tenders have a carrying capacity of 3000 gallons of 
water, and 64 tons of fuel. Designed by Mr. David 
Jones, the company’s locomotive superintendent, the 
engines are intended mainly for the passenger traffic on 
the heavy gradients in the new Aviemore line, and for 
= a and heavy goods trains between Inverness and 

erth, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Difficulties in the Coal Trade.—Many thousands of 
colliers have been thrown out of work in the Yorkshire 
district by strikes of pitlads. Even yesterday the ‘‘ boys” 
employed at the Hemsworth Fitzwilliam Colliery refused 
to work, and the men were compelled to ‘‘idle.” The 
lads stated that when they received their wages on Satur- 
day they were not paid a penny per score, according to 
their agreement with the managers. The whole question 
has been brought before the council of the Yorkshire 
Miners’ Association, as the men have applied for assistance 
from the union funds. There isno outs of the association 
providing for such cases as these. It was resolved that 
the treasurer be authorised to pay men out of work 
through no fault of their own, and who cannot get work, 
from the twopence a week levy until October 22, when 
the council will decide as to whether the men shall receive 
pay any longer. In other words, the question is whether 
the twopenny levy funds shall continue after that date. 


Conference of Engine-Drivers. — A largely-attended 
meeting of colliery engine-drivers was held on Saturday 
at Castleford for the purpose of considering the wages 
question. Of late, there have been many disputes, as 
notices have been aa to many men that concessions 
will be required. was resolved that no reductions in 
wages be submitted to, and that an advance on the wages 
rate of 1868 be maintained. A deputation of twelve, six 
from South and six from West Yorkshire, was appointed 
to meet the representatives of the employers, should the 
— desire it, and the conference then adjourned fora 
week, 


Federationof Coal Supply Associations.—A conference 
of coal consumers’ supply associations has been held a9 
Stanningley. Amongst the associations who sent repre- 
sentatives were Addingham, Bradford, Bailiffe Bridge, 
Bramley, Bingley, Calverley, and Thornton. The federa- 
tion has been formed for the purpose of obtaining a more 
varied supply of coal, facilities granted by railway com- 
panies to other coal merchants, and to watch the interests 
of the federated associations generally. Amongst the 
questions discussed were railway rates, and the extension 
of the federation so as to increase its power and influence. 
With the latter object in view gentlemen were appointed 
to obtain as complete a list as possible of the coal asso- 
ciations at present in existence in Yorkshire, and submit 
it to a future meeting. It was stated that the federated 
associations have close upon 3000 members. 


The Heavy Trades.—Prices of both raw and manufac- 
tured iron are well maintained, and those concerned state 
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that a rise in values is probable at an early date. Local- 
made forge pig fetches 39s. 6d. to 40s. 6d., and foundry 
41s. to 42s. 6a. per ton. Stocks are very low. In manu- 
factured iron the heaviest demand is for bar at 5/. 10s. for 
export qualities, and up to 7/. 10s. per ton for varieties 
suitable for the home trade, The largest export orders 
are from Australia, India, and South Africa. Bessemer 
billets are selling much more freely to district buyers, who 
are now keeping the mills and forges regularly employed. 
Bessemer guaranteed billets are 5/. 10s. to 5/. 123. 6d. per 
ton; Siemens-Martin acid steel 6. to 62. 53. There is an 
improved demand for best crucible cast tool steel, and also 
for heavy sections of marine material. The call for tyres 
and axles is slack at present, but good orders from the 
home railway companies are expected at an early date. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was fairly numerous, and the tone of the 
market was pretty cheerful. A good few inquiries were 
reported, but the amount of business actually done was 
not large. Producers of pig iron were very firm in their 
quotations, having recently booked orders pretty well, 
and some of them did not care about entering into further 
contracts at present. Theoutlock was regarded as better 
than it has been of late, and with the termination of the 
Scotch coal strike, shipments of pig to that country, 
which have been very r for some time, will increase. 
For No. 1 Cleveland pig 38s, 3d. to 383. 6d. was quoted. 
Sales were recorded at 36s. Sd. for prompt f.o.b. delivery 
of No 3 g.m.b. Cleveland pig iron, and that price was 
generally named, though there were buyers who stated 
that they could purchase at rather less. The lower 
qualities were in fairly good request. Sellers’ prices were : 
No. 4 foundry 35s. 6d., and grey forge 34s. 6d., but 3d. 
less than these prices were said to have been taken 
in some cases. Middlesbrough warrants were 36s. 6d. 
cash buyers. There was a large supply of local hematite 
pig iron, and mixed numbers could bought at 43s. for 
early delivery. Spanish ore was steady, rubio being 
about 12s, ex-ship Tees. To-day our market was flat, and 
quotations were slightly easier. Buyers would not, asa 
rule, offer more than 36s. 3d. for prompt No. 3, but several 
sellers held out for 36s. 6d. iddlesbrough warrants 
opened 36s. 5d., and closed 36s. 3d. cash buyers. 


Manufactured Iron and Steel.—These two branches of 
the staple industry are still slack, but some people inte- 
rested in them state that a little improvement is notice- 
able. Quotations, however, do not advance, and the rates 
ruling cannot have much profit for makers. The follow- 
ing prices are generally named, but orders might be placed 
at rather lower figures: Common iron bars, 41. 17s. 6d. ; 
best bars, 5/. 7s. 6d. ; iron ship-plates, 4/. 15s. ; steel ship- 
plates, 5/. 2s. 6d. ; iron ship-angles, 47. 12s. 6d. ; and steel 
ship angles, 4/. 17s. 6d., all less 24 per cent. discount. For 
heavy steel rails 3/. 12s, 6d. net at works is asked. 


Darlington Steel Works.—In accordance with the state- 
ment of Mr. og Bell, the chairman of the Darlington 
Steel and Iron Company, Limited, at the meeting of 
shareholders, the arrangements for bringing the works to 
a stop, because of unremunerative business, are being 
carried out. The company have been working up their 
stock of materials and completing ordersin hand. At the 
end of last week, from Saturday, it is believed that the 
Bessemer department will not again be put into opera- 
tion, nor the large mill. There is some work which 
will keep one or two small mills going for a week or 
more, when the works will be entirely stopped, and the 
600 or 700 men employed be thrown out. There are some 
efforts being made by private gentlemen to arrange with 
the mortgagees with the view of obtaining new capital, 
but nothing has yet been decided on the matter so far as 
is publicly known. 


Sir W. G@. Armstrong, Mitchell, and Co., Limited.—The 
report of the directors of this company is as follows: ‘‘The 
directors submit herewith a statement of accounts for the 
year ending June 30 last, from which it will be seen that, 
after deducting depreciation, and adding the balance from 
last year, there remains a profit of 232,182/. 7s. 10d. upon 
the year’s operations. The directors propose the payment 
of a dividend of 10? per cent. per annum on the ordinary 
stock, and 4 percent. per annum on the preference shares 
of the company (less income tax), of which 24 and 2 per 
cent. respectively have already been paid as interim 
dividend. This leaves 8} per cent. on the ordinary stock 
and 2 per cent. on the preference shares now payable, 
and a balance of 1671. 7s. 10d. to be carried to next year’s 
account, The Elswick establishment, though not so 
fully employed as the directors could wish, has a consider- 
able number of orders on hand. The directors are glad 
to say that the works have not suffered so much from the 
long strike of moulders and patternmakers as might have 
been anticipated. The works at Pozzuoli are well em- 
ployed, and have been turning out, during the year, 
excellent work, They have a sufficiency of orders on 
hand to keep them occupied during the current year.” 


The Fuel Trade.—Although the strike in Scotland is 
regarded as ended, supplies of coal are still being sent 
north of the Tweed. At Newcastle best Northumbrian 
steam coal is 10s. 9d. to 11s. f.0.b. Bunker coal is quiet 
at 7s. f.o.b, in Tyne Dock for unscreened qualities. The 
prone ~~ gas coal is cay ee Coke is in fairly good 

; ere average st-furnace qualities realise 
12s, 3d. to 12s, 6d. delivered at Cleveland works, 








Tue Bismarck Linz.—A new line of German steamers 
started under this title. The steamers are to 
run between Hamburg, Stockholm, and Great Britain. 





MISCELLANEA. 
Work on the Trans-Siberian Railway is being pushed 
on at such a rate that it is expected to be finished in 1901, 
instead of 1904, as originally intended. 


At a meeting of the Willington Local Board of Health, 

Mr. J. Allison presiding, it was to ask Mr. D. 

Balfour, M. Inst. C.E., of Newcastle-on-Tyne, to inspect 

the district and prepare a scheme of sewage disposal to 

a the pollution of the River Wear. This action 
as been taken under notice from the county council. 


Some experiments made by Mr. R. W. Mahon have 
led him to conclude that the best slag cements can be 
made from a slag containing not more than 35 per cent. 
of silica, 17 per cent. of alumina, and 474 per cent. of 
lime. To make a cement, 25 parts by weight of slaked 
lime should be added to 100 parts of the finely ground slag, 
aud the two should then be very intimately mixed. 


The officials at Chatham Dockyard have been in- 
formed by the Admiralty that the sum of 60,770/. has 
been granted for the construction of the engines and 
machinery for the cruiser Minerva, which is now being 
built. Only one set of engines have been constructed at 
Chatham up to the present time, these being for the 
cruiser Forte, the trials of which are to take place next 
week in the North Sea, under the superintendence of 
Captain Lord Charles Beresford. 


Aluminium is said to possess the property of leaving a 
mark on glass or other substances with silicious base, when 
drawn over them. The marks thus made cannot be re- 
moved by friction or washing, and designs can be drawn 
almost as readily on glass with an aluminium point as on 
paper with a lead pencil. Magnesium has also the same 
property, and in an even more marked degree, but bein 
readily oxidisable, the mark soon fades away. Bot 
metals also mark quartz, emeralds, and topaz, but do not 
affect the diamond. 

The eighteenth course of lectures of the Sanitary Insti- 
tute will be delivered at the Parkes Museum, Margaret- 
street, Regent-street, W., this autumn, on Mondays, 
Wednesdays, and Fridays, commencing each evening at 
8p.m. The first lecture of the course, which is intend 
for those desirous of obtaining distinction in the duties 
of sanitary officers, will be delivered on Wednesday, 
October 17. The fee has been fixed at 1/. 53. Full parti- 
culars can be obtained on application to Mr. E, White 
Wallis, the secretary, at the Parkes Museum. 


The traffic receipts for the week ending September 9 
on 33 of the principal lines of the United Kingdom 
amounted to 1,609,6771., which was earned on 18,522} 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,466,847/., with 18,388 
miles open. There was thus an increase of 142,830/. in 
the receipts, and an increase of 1343 in the mileage. The 

gregate receipts for 10 weeks to date amounted, on 
the eame 33 lines, to 16,480,370/., in comparison with 
15,744,686. for the corresponding period last year; in- 
crease, 735,684, 

The extended use of hydraulic lifts is causing increased 
attention to economy in their working. Formerly, no 
attempt was made to reduce the expenditure of power 
with light loads, but now balance cylinders with two 
sizes of rams are being employed, the pressure water 
being admitted to one or both cylinders, according to 
the weight to be raised. A passenger lift of this kind, 
lately erected by Mr. Stannah, of 20, Southwark Bridge- 
road, London, at the warehouse of Messrs. Sharp, Perrin, 
and Co., in Cannon-street, has given very economical 
results, and similar results have been obtained by a lift at 
Messrs. Hollington’s, in Middlesex-street, Whitechapel. 
Variable power hydraulic cranes and presses are also 
made in large numbers by Mr. Stannah. 


From Board of Trade statistics just issued, it appears 
that during August 34 new steel steamers were registered 
in this country, with a total gross tonnage of 57,862, and 
a net tonnage of 33,962. Eight iron steamers were regis- 
tered, with 4225 and 2818 gross and net tonnage respec- 
tively. The figures for sailing ships are : Steel, 8 vessels, 
8960 gross, 7979 net; iron, 3 vessels, 1614 gross, 1614 
net ; wood, &c., 18 vessels, 923 gross, 864 net. The total 
amount added to our shipping during August, leaving out 
of account vessels transferred either to or from the British 
registers, is, therefore, 71 vessels, representing 73,314 
gross tonnage and 47,237 net tonnage. On the other hand, 
there have been struck out of the registers as lost or 
missing 48 vessels, representing 39,468 gross tonnage and 
26,553 net tonnage. 

In a paper read before the American Institute of Elec- 
trical Engineers by Mr. W. W. Griscom “On Some Stor- 
age Battery Phenomena,” the author arrives at the 
following conclusions: 1. That the chemical reactions 
in a storage battery cell must be complex, in order to 
account for the curves of electromotive force, temperature, 
and internal resistance. 2. That the current and the 
electromotive force of the component plates of a cell, and 
of each part of each plate, are constantly fluctuating, in 
spite of the fact that no source of electricity can compare 
with a storage battery for steadiness and constancy. 3. 


That | reducing the normal output of a battery by about | 47 ‘Fh 


30 or 40 per cent. the discharge can be mainly confined to 
one set of chemical reactions, thus prolonging the life of 
the battery. 4. That the negative and positive plates are 
apt to get out of step, therefore the battery sbould be 
given an occasional overcharge when necessary, but only 
when necessary to get them in line again. 

According to Le Yacht, an examination at Rio de 
Janeiro of the Aquidaban, which, it will be recollected, 
was sunk by a to o in the closing days of the Brazilian 
rebellion, revealed that the explosion of the missile had 
made in the ship’s bottom an aperture measuring about 








11 ft. 10 in. is ft. 8 in., and that the damages inboard 


would have m even more extensive than they were 
had not special precautions been taken beforehand to 
localise the effects of the shock. The torpedo struck well 
forward on the port side, between the sixth and seventh 
frames, and the injuries were noticeable as far aft as the 
12th frame. Only the two forward compartments were 
entirely flooded, but the bulkheads up to No. 6 were all 
more or less affected. The head of the torpedo seems to 
have been driven through the ship and to have come out 
on the starboard side near the seventh frame, where there 
was a hole 28 in. in diameter. The ship was taken as far 
as Sta. Catherine with her two forward compartments 
flooded, and was there temporarily repaired. Her name 
has been changed to Twenty-fourth of May, that being 
the date of the fight in which she was sunk. 


The British South Africa Company have communicated 
the following: The extension of the Beira Railway is 
being rapidly pushed forward. A telegram under date of 
September 14 states that all earthworks, culverts, and 
bridges on the new 43-mile extension are finished, and 
that only 13 miles of platelaying remained to be done 
thereon. Two new engines and 10 new trucks, which the 
increased traffic rendered necessary, are leaving England 
almost immediately. Trains are running daily, and goods 
are forwarded from Fontesvilla tothe 75 mile peg ina day. 
It isexpected that the line to Chimoio will be open for 
traffic in October. The permanent way is reported to be 
in capital order, and it is added that the heaviest part of 
a 40-stamp battery could be brought over it with ease. As 
an evidence of the carrying power of the line it may be 
mentioned that one consignment alone, consisting of 530 
tons of ironwork from Glasgow for the new market build- 
ings at Salisbury, is already delivered at a 75-mile peg. 
A telegram to Cape Town from Salisbury, under date of 
August 22, states that in less than two months Salisbury 
will be within five days of Beira, and the cost of carriage 
will be reduced 40 per cent. 





Tue ATLANTIC Passace.—The Atlantic eastern record 
has again been broken. The Cunard Line steamer Lucania 


ed | arrived off Queenstown on the 14th inst. at 3.47 a.m., 


having completed the voyage from New York in 5 days 
8 hours 38 minutes, her average speed being 21.84 knots, 
The daily runs were 447, 512, 494, 514, 506, and 337 knots 
to Daunt’s Rock Lightship. The weather experienced 
was fine, and the winds were moderate, prevailing south- 
east to south-west. This trip of the Lucania occupied 
exactly the same time as her western record, but the per- 
formance is a better one, as she covered 23 more miles, 
2787 miles being the distance run on the western route, 
as compared with 2810 on the eastern. The American 
Line steamer New York a few weeks ago established a 
new record from Southampton to New York, and landed 
her engers in New York on the sixth day after they 
left Toa, but she has now beaten this performance by 
two hours. She left Southampton on the 8th, and passed 
Fire Island at 2 p.m. on the 14th inst., which enabled her 
passengers to land in New York before 6 p.m. 


Tue LATE Mr. James Taytor, BrrKENHEAD.—Mr. 
James Taylor, who for over 40 years was closely asso- 
ciated with the business and corporate life of the borough 
of Birkenhead, died very suddenly on the 12th inst. at 
his residence, Aniwa, Westbourne-grove, West Kirby. 
He held a foremost place amongst the engineers of his 
day, and for nearly 40 years was one of the leading con- 
tractors to the Admiralty and other Government depart- 
ments. Many of his inventions have been used in Her 
Majesty’s dockyards, harbours, and quays for many years, 
Mr. Taylor belonged to Glasgow, where he was born in 
1817. His father and grandfather were burgesses of the 
city. Asa young man Mr. Taylor travelled south, For 
some time he was connected with the well-known firm of 
Messrs. Fox, Henderson, and Co., of London and Bir- 
mingham, but in 1852 he came to Birkenhead and estab- 
lished the Britannia Works, which quickly became one of 
the most important concerns of its kind in the country. 
He was the inventor and builder of many of the largest 
steam cranes now in use in the United Kingdom, and up 
to the time of his death he was busily engaged in perfect- 
ing these valuable appliances. Mr. Taylor was also identi- 
fied with the introduction of the floating graving dock. 





ConGRESS OF THE SANITARY INSTITUTE AT LIVERPOOL. 
—-The fourteenth Congress of the Sanitary Institute will 
be held at Liverpool from the 24th tothe 29th of September. 
The programme arranged 1s as follows: Monday, Septem- 
ber 24, at 1p.m., reception of membersin the Town Hall 
by the Right Hon. the Lord Mayor of Liverpool ; at 1.30 
p.m., luncheon at the Adelphi Hotel ; at 3 p.m., inavgural 
address by Sir F. 8. Powell, Bart., M.P., President of the 
Congress, in University College; 8 p.m., opening of the 
exhibition in the Drill Hall. uesday, September 25, at 
10.30 a.m., conferences in University College on the sani- 
tation of the passenger and mercantile marine service, 
medical officers of health, municipal and county engineers, 
sanitary inspectors, and domestic hygiene; at 8 p.m., 
lecture by Mr. G. B. Longstaff, M.A., M.D. Wednesday, 
September 26, at 10.30 a.m., lecture by Mr. E. E. Klein, 

.D., F.R.S.; 11 a.m. to 5 p.m., discussion on sani- 
tary science and preventive medicine; at 8 p.m, con- 
versazione in the Town HaJ]. Thursday, September 27, 
at 10.30 a.m., address by Mr. G. 8S. Deacon, M1.C.E. ; 
lla.m. to 5 p.m., discussions on engineering and architec- 
ture. Friday, September 28, at 10 a.m, address by Mr. 
Thomas Stevenson, M.D., F.R.C P.; ll am. to 5pm, 
discussions on chemistry, meteorology, and geo gy; 
5 p.m., closing general meeting; 8.30 p.m., address to 
working classes in the Picton Lecture Hall by Sir James 
Crichton-Browne, M.D., F.R.S. Various excursions have 
also been arranged for. 
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EXPLOSIONS FROM COAL-DUST IN 
MINES. 

Eicut years ago* we gave an account of the 
experiments that had been made, up to that date, 
to demonstrate under what circumstances and to 
what extent coal-dust played a part in colliery 
explosions. It was abundantly evident at that 
time that the presence of dust was an important 
agent in carrying disaster through the workings of 
a mine, but expert opinion was somewhat divided 


be|as to whether dust was competent to originate an 


explosion, in the absence of firedamp, or even to 
continue it beyond the area of the gas-laden atmo- 
sphere. Already Mr. W. Galloway, one of Her 
Majesty’s Inspectors of Mines, had been experi- 
menting since 1870; Mr. H. Hall, another in- 
spector, laid the results of his researches on the 
subject before the North of England Institute of 
Mining Engineers in 1876; in 1880 the Chester- 
field and Derbyshire Institute of Engineers con- 
structed a miniature gallery in which to try the 
effect of dust explosions ; after the terrible explo- 
sion at Seaham on September 8, 1880, Sir Frederick 
Abel was requested to make experiments with the 
dust from that particular mine ; in 1882 MM. Mal- 
lard and Le Chatelier, members of the French Fire- 
damp Commission, published the results of their 
inquiries ; between July and December, 1884, a 
series of experiments on a large scale was under- 
taken by the Prussian Firedamp Commission. It 
is evident, therefore, that many minds were at 
work on the subject, and that it has been followed 
in different ways. After reviewing all the available 
evidence, the Accidents in Mines Commission 
reported on March 15, 1886, that it was conclusively 
proved that : ‘ 

‘*1. The occurrence of a blown-out shot in 
working places where a very highly inflammable 
coal-dust exists in great abundance, may, even in 
the total absence of firedamp, possibly give rise to 
violent explosions, or at any rate be followed by 
the propagation of flame through very considerable 
areas, and even by the communication of flame to 
distant parts of the workings where explosive gas 
mixtures, or dust deposits in association with non- 
explosive gas mixtures, exist. 

‘*2. The occurrence of a blown-out shot in 
localities where only small proportions of firedamp 
exist in the air, in the presence of even compara- 


tively slightly inflammable, or actually non-in-| P 


flammable, but very fine dry and porous dusts, may 
give rise to explosions, the flame of which may 
reach to distant localities where either gas accu- 
mulations or deposits of inflammable coal-dust 
may be inflamed, and may extend the disastrous 
results to other regions.” 

This verdict was certainly definite enough, and 


403 | probably erred by going too far, especially in rela- 


tion to non-inflammable dusts. It did not obtain 
universal acceptation, and on February 9, 1891, a 
Royal Commission was appointed to inquire into 
the effect of coal-dust in originating or extending 
explosions in mines, whether by itself or in con- 
junction with firedamp, and also to inquire whether 





* See ENGINEERING, vol. xlii., page 551. 





there were any practicable means of preventing or 
mitigating any dangers arising from the presence 
of coal-dust in mines. The Commission took 
evidence from March to July, 1891, from Feb- 
ruary to April, 1892, and again in the early part of 
the present year. Shortly before they were ap- 
pointed, Mr. Henry Hall had been making experi- 
ments on an important scale in the shafts of mines, 
with dusts from various Lancashire seams and 
mines. The first series took place on April 30 and 
May 21, 1890, in a disused pit shaft near Orms- 
kirk. The shaft was 50 yards deep and 7 ft. in 
diameter. A cannon 2} ft. long, and 2-in. bore, 
was placed at the bottom of the shaft, pointing 
upwards. The air in the shaft was then saturated 
with fine coal-dust, which was thrown down from 
the top, and the cannon fired by electricity. Six 
experiments were made, and in four of them ex- 
plosions, of more or less violence, accompanied in 
three cases with «a rush of flame into the air, were 
the result. The dust that failed to ignite in one of 
the experiments exploded with considerable violence 
when the cannon was fired two hours afterwards, no 
dust having been added in the meantime. The 
second series of experiments was made on June 26 
at the Southport Pit, Haydock, the depth being 
130 yards and the diameter 18 ft. The cannon was 
placed at a depth of 100 yards, the shaft below 
this being full of water. No ignition of the dust 
was obtained after six attempts, the result bein 
attributed to the wet condition of the shaft, an 
its large diameter, which prevented the heat given 
off by the gunpowder from being sufliciently 
confined to effect ignition. A third series of ex- 
periments were carried out on July 30 and October 
17 and 28, 1890, at the Big Lady Pit of Messrs. 
Rich, Evans, and Co. This pit is 210 yards deep, 
and 8 ft. in diameter. A scaffold was fixed at a 
depth of 180 yards, and two cannons, side by side, 
were attached to it. At this depth there was a 
small arched way leading to another pit pumping 
shaft, 21 yardsdistant. There wasa similar arched 
way of larger dimensions at the bottom of the two 
pits. There was an air current of 100 ft. per minute 
up the experimental shaft. On the first day five 
experiments resulted in three explosions, with the 
emission of flame in two cases 30 ft. and 40 ft. 
respectively above the pittop. On the second day, 
out of six attempts, there were explosions in three 
cases, but only in one instance did the flame pro- 
ceed from the pit mouth. The third day’s experi- 
ments were seven in number. In four cases there 
was no ignition of dust or unusual violence. In 
two others the dust ignited, but without the exhi- 
bition of flame. In the seventh case the dust was 
ignited, followed by a continuous roar and a rush 
of flame completely filling the pit mouth, and 
ascending 60 ft. into the air. The flame continued 
to issue from the pit for five or six seconds, followed 
by dense smoke. Some woodwork 37 ft. above the 
pit mouth was carried away. On four different 
occasions the flame travelled more than 200 yards, 
increasing in volume as it travelled, and only ceasing 
at the mouth of the pit. It was demonstrated by 
analysis that there was no firedamp present. 

These experiments show that a very slight varia- 
tion in conditions will determine whether an explo- 
sion of coal-dust takes place or not. In the cases 
reported there was practical uniformity, as far as 
could be seen in the circumstances, and yet about 
half of the charges failed to ignite, in spite of aliberal 
supply of powder being used. Sometimes the ex- 
plosion was slight, and sometimes it was exceedingly 
violent, and yet it was by no means evident what 
it was that determined the difference. It is easy 
to believe that the conditions necessary for an ex- 
plosion might be almost, but not quite, fulfilled in 
a mine for years, giving rise to the idea that it was 
erfectly safe, and that some day a trifling change 
in the method of working might give rise to a 
fearful disaster. 

Mr. Hall’s experiments were continued in 1893 
with 52 samples of dust collected from 45 collieries 
and 36 different seams in Northumberland, 
Durham, Yorkshire, Derbyshire, Nottinghamshire, 
Staffordshire, South Wales, Monmouthshire, 
Somersetshire, Forest of Dean, and Scotland. 
The experiments, which occupied 12 days, were con- 
ducted in a mine shaft at White Moss Colliery, 
Skelmersdale. The shaft is 50 yards deep and Tit 
in diameter. Struts of timber, 6 ft. long and 7 in. 
broad, were fixed from the top to the bottom of the 
shaft at intervals of 6 ft., to represent the timbering 
of an underground way. A small fan at the surface 
forced about 750 cubic feet of fresh air per minute 
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to the bottom of the shaft through 10-in. iron pipes. 
The cannon used measured 2 ft. by 2 in. in the 
bore, and was charged in most cases with 1} lb. of 
ordinary blasting powder, tamped lightly with coal- 
dust. In some cases a high explosive was used. 
The conditions under which the samples were col- 
lected, stored, and tested were kept as nearly as pos- 
sible the same in every case. Usually the samples 
were tested firat in suspension. If the experiment re- 
sulted in an explosion the same were then tested at 
rest, that is, an interval of 15 to 20 minutes was 
allowed to elapse after putting down the dust before 
firing the shot. The general result of the tests was 
the demonstration that the dust from those seams 
which have been most unfortunate in their history, 
was the most dangerous. The dust from Walker 
(Northumberland), Seaham and Unsworth (Dur- 
ham), Leycett (Stafford), Clay Cross (Derby), 
Clifton Hall (Lancashire), Morfa (South Wales). 
Udstone and Blantyre (Scotland )—all collieries re- 
markable in the history of mining for terrible 
disasters-—gave rise to violent explosions, attended 
by the emission of flame from the pit mouth to the 
height of 30 ft. to 50 ft. Mr. Hall stated that the 
dust from these seams ‘‘ was almost as sensitive to 
explosion as gunpowder itself.” Dusts from the 
Forest of Dean, Somersetshire, and South Stafford- 
shire, districts which have been almost free from 
explosions, suffered little more than a charring, 
and nothing whatever in the nature of an explo- 
sion. In some cases in which a high explosive 
was fired entirely without result, the use of gun- 
powder was followed by violent explosion. 

There have been no experiments, as far as we are 
aware, to show how far the particles of coal-dust 
are consumed in an explosion in acolliery. Possibly 
some of them are completely burnt, but it is certain 
that the greater part are only charred or coked. 
Wherever the flame has passed, the dust on the 
walls and timbers is found encrusted by the heat, 
as if the more volatile portions had been expelled, 
and the carbon left intact. The dust actually float- 
ing in the air, either naturally or driven up by the 
initial explosion, no doubt suffers more severely, 
but the results of Mr. Hall’s experiments point 
markedly to the volatile hydrocarbons, rather than 
the fixed carbon, being the active agents in passing 
forward the inflammation. It has been shown by Mr. 
W. McConnel, jun.,* that many coal-dusts will give 
off a great amount of gases at even such a low tem- 
perature as 212deg. Fahr. For instance, in coal-dust 
taken from the lowmain seam at Backworth Colliery, 
Northumberland, there was derived from 100 
grammes of dust 58.3 cubic centimetres of gas, 
comprising 14.5 per cent. of oxygen and 18.5 per 
cent. paraflins, the latter containing either ethane 
or a mixture of marsh gas, ethane, and propane. 
As compared with this, steam coal from Seaton 
Delaval gave nothing but carbonic acid, oxygen, 
and nitrogen, It is easy to understand that the 
former coal would behave very like gunpowder in 
the presence of flame, while the latter would be 
practically inert. Whether it be true or not, as 
found by the first Commission, that incombustible 
dust will carry forward an explosion, it is practi- 
cally certain that it will not do so under the con- 
ditions that obtain in a colliery. 

The opponents of the dust theory of mine ex- 
plosions have brought forward several hypotheses 
to account for the sudden propagation of flame 
through extended workings which showed no per- 
ceptible trace of gas. It has been suggested that 
the explosion sucks the firedamp out of the coal as 
it passes, that it runs forward through cavities in 


the roof, and that the compression wave fires the | 


gas, wherever it may be, without actual flame con- | : 
| safe. 


tact. It does not seem necessary to seek such far- 
fetched theories if it be realised that a gassy coal- 
dust is ready to give off, uncer certain conditions, 
a mixture of marsh gas and oxygen. Once the 
action is set up, it must run forward, gathering 
strength as it goes. The explosion raises the dust 
in clouds, the heat distils off the gas, and the gas 
feeds the explosion. All depends on the initial 
impulse, and fortunately this is not readily pro- 
duced ina mine. A relatively considerable space 
must be highly heated for a short period, and must 
be permeated with dust that is both fine and dry. 
The very rarity of dust explosions has engendered 
a disbelief in their possibility. But in November, 
1893, there occurred a violent explosion at the New 
Pit, Camerton Colliery, near Radstock, that demon- 
strated beyond doubt that dust will explode without 


* See ENGINEERING, vol. lvii., page 144. 
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the presence of gas.* Fora century this pit had 
been worked without gas ever being detected, and 
aiter the explosion delicate tests did not reveal its 
presence. Yet an overcharged shot gave rise to an 
explosion that killed the only two men in the mine, 
and extended 1261 yards. 

The difficulty of starting the violent inflammation 
of coal-dust is greatly lessened by the presence 
of even a moderate amount of firedamp. It is but 
seldom that a gunpowder flame, in the actual con- 
ditions of working, can raise the temperature of 
the air in which it takes place to the point of 
gasifying or igniting the coal-dust. But if there 
be present the more easily ignitable firedamp, it 
serves to extend and intensify the original flame, 
keeping it alight until it is communicated to the 
dust. The gas serves the same purpose as the sticks 
in kindling a fire. It is a difticult matter to set 
the coal alight by means of paper alone, although 
itis conceivable that with certain kinds of coal it 
might be done after many attempts. But witha 
bundle of wood to form a stepping-stone for the 
flame between the paper and the coal, the matter is 
simple enough. There is, however, on record (Trans- 
actions of the Federated Institution of Mining 
Engineers, vol. iii., parts 6 and 7) a case in which 
a shower of coal dust, caused by the upsetting of a 
plank in a disintegrator house, took fire at a torch 
lamp, burning two men and blowing several 
slates off the roof. It is unfortunate that gaseous 
mines are generally dusty, and dusty mines 
generally gaseous, so that both elements of danger 
usually exist together. Further, Mr. Galloway 
demonstrated in 1875 that a mixture of air and 
firedamp, which is not inflammable at ordinary 
pressure and temperature, might become so if coal- 
dust were added to it. In 1881 Sir Frederick Abel 
stated that ‘‘the proportion of firedamp required 
to bring dust in a mine into operation as a rapidly 
burning or exploding agent, even upon a small 
scale, and with the application of a small source of 
heat or flame, is below the smallest amount which 
can be detected in the air of a mine, even by the 
most experienced observer, with the means at pre- 
sent in use.” 

With this and other evidence before them, the 
Commission came to the following conclusions : 

1. The danger of explosion in a mine in which gas 
exists, even in very small quantities, is greatly increased 
by the presence of coal-dust. 

2. A gas explosion in a fiery mine may be intensified, 
and carried on indefinitely, by coal-dust raised by the 
explosion itself, 

3. Coal-dust alone, without the presence of gas at all, 
may cause a dangerous explosion if ignited by a blown- 
out shot or other violent inflammation. To produce such 
a result, however, the conditions must be exceptional, and 
are only likely to be produced on rare occasions. 

4. Different dusts are inflammable, and eneeeetiy 
dangerous, in ~~. degrees ; but it cannot be said wit 
— certainty that any dust is entirely free from 
risk. 

5. There appears to be no probability that a dangerous 
explosion of coal-dust alone could ever be produ ina 
mine by a naked light or ordinary flame. 

Having decided that coal-dust was a real source 
of danger in a pit, the Commission took evidence 
as to the best means of averting the peril. It is 
evident that if shot-firing were entirely abolished, 
the dust would not be ignited in the absence of an 
explosive mixture of airand gas. But it was stated, 
to prohibit gunpowder would stop work at about 
one-fourth of the collieries of South Wales, even 
though the prohibition only extended to the use of 
powder in coal and not in rock. There are, how- 
ever, ‘flameless explosives” in use in many col- 
lieries, and these are, at any rate, much safer than 
gunpowder, although probably none are absolutely 
They are generally more expensive, and 
some miners believe that they are not equally 
efficient, especially in rock. The watering of dusty 
roads has been followed for some time, and if done 
systematically and thoroughly, is believed to be an 
effectual precaution. There is, however, great 
difficulty in wetting the sides. The most promising 
plan is to saturate the air with moisture, and 
end to its drying action. In 


/some of the South Wales mines spraying jets 
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are placed at every 40 yards in the main roads, 
under a pressure of 330 1b. per square inch. In 
the intake and the return the sprays are kept con- 


_* A very full and interesting investigation into all the 
circumstances of this explosion has appeared in “ Coal- 
Dust, an Explosive Agent, as shown by an Examination 
of the Camerton Explosion,” by Donald M. D. Stuart, 
F.G.8. London: ces of the Colliery Manager, and 








tinually going, but in the working places they are 
only turned on for two hours at a time. In other 
mines compressed air at a pressure of 35 lb. to 
45 lb. is used to produce the spraying jets, and this 
method is said to be effectual in damping the dust. 

After reviewing the whole of the evidence, the 
Commission recommend that power should be given 
to the Home Secretary to prohibit the use of gun- 
powder in the case of every mine which is either 
fiery, or dry and dusty, unless sufficient and effec- 
tual means of watering are carried out. They are 
of opinion that in any case in which the inspectors 
think it desirable, in order to insure the safety of 
life, they may declare that the provision for water- 
ing the dust in a mine is insufficient, and require 
such further arrangements to be made as they may 
prescribe. In any case in which a suflicient provi- 
sion for watering the dust has been made, they 
think the owner of the mine may be relieved of the 
obligation to discontinue the use of gunpowder. 
Finally they recommend : (1) That the firing of shot 
should be carried out between the shifts, and when 
the majority of the men are out of the mine. (2) 
Where general watering is not prescribed, that the 
roads on each side of the place where the shot is 
fired should be thoroughly wetted for a space of, 
at least, 30 yards. Lastly, that large accumulations 
of dust, whether on roof or floor, should not be 
allowed to remain. 

These recommendations were dated June 13, 
1894, and were probably not published when the 
fearful explosion took place on June 23 in the 
Albion Mine, South Wales. Had they been issued 
earlier and acted upon, probably 250 lives would 
have been saved. From a report by Professor 
Dixon, recently published as a Parliamentary 
paper, we learn that water pipes intended to damp 
the dust by spray were already in position for some 
distance along the intake, but whether they were 
in action is not clear; the inference seems to be 
that the installation was not complete. The explo- 
sion is believed to have been started by a dynamite 
cartridge used to break up atimber prop. There was 
gas in the pit, but not in any great quantity. It is 
noticeable that the explosion was stopped in some 
of the roads by damp places. For instance, in the 
Panddu Dip it had travelled 170 yards, and then 
been stopped by a damp patch of 110 yards, al- 
though the road was dry and dusty beyond. Had 
the dust in the neighbourhood where the shot was 
fired been thoroughly wetted, it is practically cer- 
tain that the explosion could not have been propa- 
gated through the workings. 





BRITISH RAILWAY TRAFFIO AND 
STRIKES. 

PROBABLY no more effective protest against the 
resort to strikes with the view of settling differences 
between employers and their men, or between two 
trades, can be found than is afforded in the Board 
of Trade return as to the operation of British rail- 
ways during the past year, for the enormous de- 
crease in mineral and goods traffic, totalling 164 
million tons, equal to 1.87 millions sterling of gross 
revenue, is indicative of the loss in industry through- 
out the country consequent on last year’s miners’ 
strike. The net loss to the shareholders of the rail- 
way companies is 1.43 millions, equal to } per cent. 
on the whole capital. This fact may not appeal 
strongly to the miner, but the result indicated has 
far-reaching effects. Again, the total quantity of coal 
raised shows a decrease of 174 million tons, and as 
the approximate price at the mines was 6s. 94d., 
the total loss to the country on this head is about 
6 millions sterling. The quantity exported is 1} 
million tons, or 4.6 per cent., less than in the pre- 
vious year, and the value of this is irrecoverably 
lost to the country. Moreover, the probabilities 
are that the countries which supplied this deficiency 
to our former clients, having secured an opening, 
may maintain their position. The story of the rise 
and decline of nations bears the assumption out. 
But in addition to all this, it must be remembered 
that many other industries were paralysed for a 
long period, and the value of the labour of many 
thousand men for two or three months was lost, so 
that, as we have said, the decrease in railway 
earnings affords also some indication of the greater 
and more widely spread loss. 

Indeed, such a large falling off in the goods traffic 
is a new feature in the annual railway returns, and 
the total decrease this year—1.9 millions sterling— 
is equal to the combined effect of the bad trade of 
1884 and 1885. The principal decrease, of course, 





























Sept. 21, 1894. ] 


ENGINEERING. 





393 











is in minerals, which yielded 16.42 millions sterling 
of revenue—1.42 millions, or 8 per cent., less than 
in the previous year—and the effect of the miners’ 
strike on the general industries is shown by a 
decrease of 2 per cent., or 471,000/., on the general 
merchandise traffic, which yielded 23.2 millions 
sterling. With a slight increase on live stock, the 
total drop in goods traffic is 1.87 millions sterling, 
or 4.4 per cent., the amount being within 5000/. of 
41 millions sterling. The decrease in tonnage is 
not so great, which would indicate that the com- 
panies were doing the same amount of work for less 
money than formerly, or that the portion of the 
actual traftic which fell off had, heretofore, been 
carried more than average distances. While the 
earnings from minerals decreased to the extent of 8 
per cent., the tonnage only shows a falling off of 6 
per cent., equal to 133 million tons. The full 
significance of this decrease will be the better 
appreciated when it is stated that all the ground 
gained by the expansion of traffic during the past 
four years was lost, the total tonnage of minerals— 
207.8 millions—being about the same as in 1889. 
Including all goods traffic, the total is 293.3 million 
tons, and the decrease 16.3 million tons, or 5.3 per 
cent., as against 4.4 per cent. decrease in gross 
receipts from goods, &c. 

That the decrease is traceable to the miners’ strike 
is proved by a consideration of the companies most 
affected. The Midland carried fully 4 million tons 
less of minerals than in the previous year, losing 
a fourth of the total of the previous year, the 
decrease being 767,000. The London and North- 
Western carried 3,627,000 tons less, dropping about 
11 per cent. of their revenue from this source, or 
268,000. The other companies in the midland 
counties, the Lancashire and Yorkshire and the 
Manchester and Sheffield, each dropped over 1.6 mil- 
lion tons of their mineral traffic, the latter losing a 
fourth of their revenue, 160,000/. The Great 
Northern, too, carried a million tons less of minerals, 
the Great Eastern 931,000 tons less, and the other 
companies in proportion. On the other hand, the 
North-Eastern carried 4} million tons more than in 
the previous year, because last year they were not 
affected by the miners’ strike, although in the pre- 
vious year the Durham miners greatly reduced the 
mineral traffic of the company. 

Fortunately the passenger traffic has not been 
so disastrously affected ; there being an increase 
in the total receipts equal to 0.5 per cent.— 
186,000/. The smallness of the gain is entirely due 
to a decrease of 301,000/., or 12.7 per cent., in the 
payments by second-class passengers. There has 
been a steady shrinkage in the traffic by this class ; 
but the drop this year is the more remarkable, as 
it is not so much due to the abolition of the class 
on some railways as in past years, but to a general 
decrease all round. Nor does the increase in the 
receipts from season-ticket holders account for 
this falling-off, as here the gain is only 45,000/., so 
that one must look to the addition of 406,000/., or 
1.8 per cent., to the payments by the third-class 
passengers for the explanation. The total number 
of passengers carried is 873.17 millions. As we 
may return to the subject of the proportion of the 
several classes, it need only be said here generally 
that the ratios of decrease in the number of the 
respective classes agree generally with the per- 
centage of decreases inthe receipts. Deducting the 
omnibus traftic of the Liverpool Overhead Railway, 
where first and second class passengers only are 
carried, and where the fares are in very small pro- 
portion to the number of passengers, we find that 
the decrease in numbers of first-class passengers is 
equal to 3.4 per cent., and in receipts 3 per cent. ; 
the second-class passengers have decreased 8.4 per 
cent. in numbers, and 13.7 per cent. in receipts, 
indicating that the long-distance passenger now 
goes third ; while the third-class passengers have 
increased 1.4 per cent. in numbers and 1.8 per 
cent. in receipts. As the third-class passengers 
number over 90 per cent. of the total, it is not sur- 
prising to learn that the rate of absorption of other 
classes is lessening ; and it is pointed out that while 
the average increase in the number of third-class 
passengers between 1888 and 1892 was over 30 
millions per annum, the increase in 1892 over 1891 
was 20 millions, and in 1893 over 1892 only 11 
millions. 

The total receipts, therefore, from all sources, 
total 80.6 millions, and for the first time in the 40 
years over which the records extend, there is a 
severe check to the almost uninterrupted increase. 
The decrease is 14 millions sterling, equal to 1.8 per 





cent. In 1884, when trade was exceptionally bad, 
there was a decrease of 540,0001., and in 1885 
970,000/. The falling off, too, would have been 
greater had there not been an increase in miscel- 
laneous receipts from rents, tolls, steamboats, &c. 
Taking purely traffic receipts, the decrease was 
equal to 2} per cent., and this, too, without any 
appreciable decrease in the expenditure. Indeed, 
the latter is practically what it was in the previous 
year, so that the ratio of expense to gross revenue 
has gone up one point. In this ratio there has been 
a steady increase since 1890, prior to which it was 
stationary at between 52 and 53 per cent. Since 
then it has moved up to 57 per cent. last year, 
a result clearly of concessions to the employés of 
railway companies. But should these have the 
effect of lessening the possibilities of accidents, 
already almost reduced to the minimum, as is con- 
tended by the advocates of short hours, then no 
one will regret the greater expenditure. Of this 
immunity from accidents evidence is found in the 
fact that accidents to trains did not involve the loss 
of one single life last year, while the number of 
injured from this cause was considerably less than 
in previous years. The total expenditure was 45.7 
millions, a decrease of only 20,000/., scarcely an 
appreciable amount in view of the reduction of 
14 millions sterling in gross revenue. 

An important factor, of course, is the train 
mileage. We have shown that there was a 
decrease in the gross earnings of 1.8 per cent., 
while the decrease in train mileage is only 1.5 
per cent. As to passenger traflic, the increase has 
been 5 per cent., and in the train mileage (177.4 
millions) .8 per cent. In the case of goods traffic 
the decrease in tonnage was 5.3 per cent. ; in 
receipts, 4.4 per cent. ; and in the train mileage, 
4.5 per cent. Before entering upon a considera- 
tion of the items of expenditure, it may be interest- 
ing to give in tabular form the figures which throw 
light on the influence of the strike on the year’s 
working, and indirectly on all industries : 


Results in Millions. 











| | Decrease 
— | Total or Ratio. 
Increase. 
per cent 
Coal mined .. e . tone) 164.32 —17.46 = 9.6 
Iron oremined.. as) 40 11.20 — Jil = 1 
Pig iron made 7 “ 6.97 + .26 = 4 
Coal exported i oe 6 6p | COO —134 = 4.6 
Mineral conveyed .. aac as 207.8 —13.38 |= 6 
Merchandise conveyed .. ,, | 85.5 —£ ie $6 
Minerals conveyed, receipts £ 16.42 —14 |= 8 
Passenger receipts. . << «ol aaa + .18 = 0.5 
Total receipts ae «- gs | SKC —15 = 18 
», expenditure .. oe es 45.70 _ | ~~ 
Net receipts... << 84.93 —143 ‘= 4 





The train mileage has decreased 1.5 per cent., 
but the expenses of locomotive power have de- 
creased about 2 per cent., the total being 12.30 
millions sterling. Examination of the accounts 
of the principal railway companies, made for the 
admirable report by Mr. R. Giffen and Mr. 
Francis J. S. Hopwood, of the Board of Trade, 
shows that the coal bill is 90,0007. less. Assum- 
ing all lines to have been alike in this respect, 
it is found that while the decrease is 1.5 per cent. 
in the mileage, it is 2.8 per cent. in the coal bill. 
This result is not quite so satisfactory as in the 
previous year, when there was an increase in train 
mileage of 1.3 per cent. with a decrease of 5.7 per 
cent. in thecost of fuel. This, of course, was a result 
of reduction in the price of coal. In 1891 the 
approximate price at the mine was 8s. per ton ; in 
1892, 7s. 3d.; and in 1893, 6s. 94d. There is, there- 
fore, little chance of greater economy in this direc- 
tion in the future. Maintenance of way cost 7.49 
millions, or 90,0001. more ; repair and renewal of 
carriages and wagons, 3.9 millions, or 140,000/. less ; 
and traffic expenses, 14.24 millions, 90,000/. more 
than in the previous year. Rates and taxes again 
show an enormous increase—9 per cent. In three 
years the increase has been 15 per cent., or 341,0001., 
due largely to increased rates by local authorities, 
and partly to more property. 

In the several items wages bulk largely, and an 
analysis of the reports of the principal railways 
enables Mr. Giffen and his colleague to indicate 
how the totals compare with previous years. The 
15 leading companies pay 1 per cent. less wages 
for the working of locomotives, but, as has been 
pointed out, the decrease in mileage has been 1.5 

ercent. For repairs and renewals of engines the 

ecrease is 1.7 per cent., but there is no guarantee 
that there has been economy relative to the work 





done ; for it does not necessarily follow that the 
work required varies with the mileage, or that the 
wear-and-tear is made good concurrently with the 
work done. Again, in the traftic department, not- 
withstanding less traffic and mileage, the wages bill 
shows an increase of nearly 1 per cent. The report 
further indicates that any reduction in these items 
is improbable. 

Before discussing the net earnings and their dis- 
posal, it may be interesting to give the results per 
train-mile. The receipts were 57.13d.—the least 
amount for several years. Four years ago the 
total was 1$d. more, and 10 years ago 24d. more, 
and when one recalls the fact that there are 327 
million train-miles, this difference becomes most 
significant, especially in view of the fact that the ex- 
penses have been steadily increasing, the addition in 
five years having been rather over 2d. The expenses 
are equal to 32.60d. per train-mile. It thus follows 
that the net earnings have decreased very consider- 
ably, the amount now, 24.53d., being about 34d. 
less than it was in the years preceding 1890. Even 
on the one year the decrease has been marked, for 
the gross receipts have decreased .56d. per train- 
mile, while the expenses have increased an exactly 
similar sum, making the decrease on the year in net 
earnings .72d., or ?d. per mile on 327 million 
miles. 

The net earnings were 34.93 millions sterling, a de- 
crease on the previous year of 1.43 millions, Thus 
while the work done, as represented by the train- 
mileage, has only been 1.5 per cent. less, the net re- 
venue is 4 per cent. less. This decrease is equal to 
the loss in five years of exceptional depression— 
1884-5 and 1890-2. In 1889, when the earnings 
reached the highest point, the total was 2 millions 
sterling greater. Again, the diminished earnings 
have had to be spread over a greater capital. Since 
1889 the capital has increased from 877 to 971 
millions, that is, by 94 millions, but of this 27 
millions is due to watering conversion, and con- 
solidation. The increase on the year is 27 mil- 
lions, of which 10 millions is due to conversion 
and consolidation; but 17 millions have been 
raised by the public for railway enterprise, an in- 
dication of plenty of capital seeking employment, 
and satisfaction with the relatively low rate of 
interest obtainable from British railways. The 
net earnings are equal to 3.60 per cent. on the 
capital. In the previous year the ratio was 3.85 
per cent., while in 1889 it was 4.21 per cent. This 
rate of 3.60 per cent. is the lowest on record, and 
the decline has, of course, been most severely felt by 
holders of ‘‘ordinary”’ stocks, the fall since 1889 
being from 4.66 to 3.51. There has been a decrease 
on the year of nearly 4 per cent. on ordinary stock, 
the average rate in 1892 having been 3.98 per cent. 
The average rate on *‘ guaranteed and preference” 
stocks has, however, declined from 4.12 per cent. 
in 1889 to 3.98 per cent., and that on ‘‘ loans and 
debentures” from 4.11 to 3.75 per cent. Thus the 
ordinary has lost 1.15 per cent. ; guaranteed, &c., 
only .14; and loans, &c., .36 percent. As to rates 
of dividend, the following Table will be interesting : 


Proportions of Total Capital Earning Various Rates of 
Dividend. 


i? ) ; 
— 1889. | 1890. | 1891. | 1892. | 1893. | 1893. 


Total capital (millions)| 326.2 | 332.1 | 340.3 | 347.7 | 364.3 
P 














er | Per | Per | Per | Per Amount 

| Cent. | Cent. | Cent. | Cent. | Cent. in Mil- 

| of of | of of of lions 

| Total Total | Total | Total | Total 

Nodividend .. --| 13.6 | 18.5 | 13.8] 14.3) 16.7 59.2 
Not above 1 per cent.| .8| 3.2/ 4.0] 3.4| 7.0 24.7 
From 1to2 - | 9/ 10] 28 2.7 2.9 10.4 
- 2,,3 pe 11.4 | 10.8 | 11.3 9.3 6.9 24.6 
o Sa os con 9.1} 130) 15.2 | 22.1 78.3 
os «6 a B 99 | 17.0 | 17.7 9.1 | 17.7 | 14.4 51.3 
a Sua ae | 20.8 } 7.3 8.6 | 23.2 | 28.3 100.2 
ay = aa | 63! 165! 361) 130] 11, 3.9 
o tas as | 20.7 | 203 8 6 ae 2 
my Tae | 2 Sb Sb Ses 3 
Above 9 | <3] ‘s| a] ca] <4] us 
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The watering of stock accounts in some measure 
for the increase in stock earning no dividend, the 
amount of capital thus unremunerative having, in 
the five years, increased from 44} to 59.2 millions 
sterling. There has, too, been an increase from 
2.6 to 54.7 millions earning not more than 1 per 
cent., and it is easy to see that there has been a 
steady lessening of the rates of dividend, for while 
considerably over 100 millions sterling earned over 
6 per cent. prior to 1892, the amount was then 
reduced by half, and last year to 4 millions. In 
other words, the great majority of the capital has 
stepped up one point in the Table between 1891 
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and 1893, since 100 millions now earn between 
5 and 6 percent. Similarly 5 to 6 per cent. stock 
has become 4to 5 percent. Thus there has been 
a transfer of 41 millions from 6 to 7 per cent. to 
5 to 6 per cent. in the past year; of 22 millions 
one step into the 4 to 5 per cent. group, of 33 
millions similarly into the 3 to 4 per cent. group, 
of 8 millions into the 2 to 3 per cent. group, 
and of 16 millions to the 1 to 2 per cent. group. 
As the Board of Trade report puts it, the general 
result is unsatisfactory, from whatever point of 
view it may be examined, the year having the dis- 
tinction of being the worst on record, and this is 
due entirely to the miners’ strike. It is to be hoped 
that the results for the current year may be more 
satisfactory, although Scotland is now experiencing, 
to a lesser extent, perhaps, what the English lines 
were subjected to a year ago, and altogether, judg- 
ing from appearances, the prospects are anything 
but satisfactory. 





ELECTRIC LIGHTING OF RAILWAY 
OARRIAGES. 

AccorpinG to the experience of the Allgemeine 
Elektricitits-Gesellschaft of Berlin, the simplest 
solution of the problem of the electric illumination 
of passenger carriages on railways is to be found in 
accumulators pure and simple. We give in the 
following lines the main features of a system of 
train lighting by electricity, as recommended by 
the Allgemeine Elektricitiéts Gesellschaft, chiefly on 
the basis of their experience on the Dortmund- 
Gronau-Enschede line. It is one of the Govern- 
ment railways of Prussia, about 60 miles long, 
leading from the very busy Dortmund district 
across the sparsely populated and quiet plains 
of north-west Westphalia, to the little town of 
Enschede, in the kingdom of the Netherlands, 
a few miles beyond the frontier. The plant 
has been running for more than a year. The cells 
employed are a special type of the accumulators of 
the ‘** Accumulatoren Fabrik Hagen,” expressly 
made for the Berlin company. A battery capable 
of feeding five 5-candle lamps for 40 hours 
would weigh 467 lb. if discharged at 15 volts; if 
22.5 volts are desired, the weight rises to 516 Ib. ; 
if 30 volts, 591 lb. The capacity should leave a 
reserve of about 10 per cent. or more. As arule, 
discharge at 22.5 volts, requiring 12 cells, will 
answer best. A battery of this voltage, capable of 
feeding five 16-candle lamps for 8, 12, or 16 hours, 
would weigh 443 Ib., 516 lb., and 562 lb, respectively. 
If two lamps are desired for each compartment, two 
batteries with one lamp in each circuit would pre- 
vent a total extinction of the light, if the battery 
should give fout. Two 8 or 10-candle lamps re- 
placing one of the 16-candle lamps just spoken of, 
would require batteries weighing 754 lb. and 886 lb. 
respectively, for 12 and 16 hours’ service. The cells 
are put in cases not too heavy to be managed by 
one man, and these cases placed under the cars, 
like the ordinary gas reservoirs. As regards com- 

arative weights, we are assured that the gas plant 
or five jets for 40 hours would weigh about 1000 Ib., 
whilst the equivalent electric plant, with a battery 
of 12 cells, would not weigh more than 640 lb. 
Sometimes the cells are placed under the seats. 
The connections consist both of contact springs and 
of fiexible cords. The discharged cells are ex- 
changed and recharged in the lighting station. 
Where this is not feasible, the charging may be 
done on trucks on some siding or with the cells in 
position, in which case the train has for hours to 
remain on that siding. This latter arrangement has 
not much to recommend it. A hint given in 
the pamphlet that the somewhat impoverished cells 
taken out of a first-class carriage might still do for 
a third or fourth class compartment, would hardly 
be welcomed in this country. For the German 
railways, the company reckon as minimum illumina- 


tion admissible: one lamp of 16 candles for the} 


first class, one of 10 candles for the second and 
third classes, and two lamps of six candles for the 
fourth class. That would enable the first-class 
traveller to read comfortably on any seat, and 
those in the second and third classes on four of the 
10 seats ; but two lamps of 8 or 10 candles would be 
more convenient for the first two classes, and pro- 
portionately better light for the other two classes as 
well. The lamps used on one line should, as much 
as — be of the same kind. The lamps of 
higher candle-power being more economical as re- 
gards current consumption, a good light can be 
given. Every battery needs a switch ; the switches 








should be accessible to the guard only. It has not 
been found profitable to allow passengers to turn 
the light on and off as they like, although a good 
deal of light might occasionally be saved if the pas- 
senger were considerate. The company do not want 
the passengers to touch anything but the screens. 
The state of the battery is indicated by voltmeters 
or by Aubert’s hour-counters. The latter are very 
simple, but as they only show for how many hours 
the battery has been discharging, they can be used 
only with constant and uninterrupted supply. The 
leads are put under wood or encased in gas-piping ; 
on the engine the wires are lead cables placed in 
gas pipes. Ample space is left everywhere between 
the two wires of each circuit. When desired, 
cistern, boiler, engine, dynamo, and cells are sup- 
plied, or a petroleum motor instead of the steam 
plant. These motors cannot be guaranteed free of 
smell, On lines where trains run backward and 
forward without being uncoupled, the whole accu- 
mulator plant may well be placed on a special 
truck. This system is in use on some of the 
Danish isles and on the west coast of Sweden. 
About cost, the pamphlet—besides offering esti- 
mates—does not say anything beyond stating that 
the electric lighting of the Dortmund-Enschede 
line does not cause any higher expense than the 
illumination by gas would cause, although the 
plant is neither large nor perfect as regards full 
utilisation of the machinery. On this line the 
ordinary officials look after the accumulators. 





NOTES. 
An Imperiat Customs UNIoN AND FEDERATION. 

THE idea of a closer bond between Britain and 
her colonies has for many years fascinated econo- 
mists and politicians, but notwithstanding the 
unanimity of opinion on the abstract question, the 
problem is as far from solution as ever. Instances, 
however, multiply to prove the necessity of some 
speedy action. From time to time we have referred 
to the desirability, as well as the possibilities, of a 
greater exchange of commodities between home 
and the colonies, for there is justification for the 
growing feeling that the mother country has more 
advantage from the connection than the colonies, 
and such a state is not commendable. We, there- 
fore, are interested to learn that our financial con- 
temporary, the Statist, is offering a prize of 1000 
guineas for asolution of the problem. The difficulty 
is really the many commercial treaties which compli- 
cate matters, and that this is realised is shown by the 
resolution come to at the recent Imperial Con- 
ference at Ottawa, when a desire was recorded 
for a customs arrangement between Great Britain 
and her colonies by which trade within the empire 
may be placed on a more favourable footing than 
that which is carried on with foreign countries. 
The prize, therefore, is offered for the best scheme 
of an Imperial Customs Union, and we hope that 
the result will be a really satisfactory basis for 
action. 

MunicipaL TECHNICAL ScHOoLs. 

We have received a copy of the new syllabus of 
the Municipal Technical School and School of Art 
at Manchester. A glance at its contents shows 
that the average working lad has now at his disposal, 
and at a very moderate cost, advantages in the way 
of laboratories and plant, which not so many years 
ago, were inaccessible to all but a very favoured 
few. It is not so long since the great universities 
themselves were without any proper natural science 
laboratories, and had it not been for the excellent 
work done at the Royal Institution and at the nume- 
rous private laboratories which, happily, have never 
been wanting in this country, English science would 
have had asorry record in a review of the work of the 
century. A glance through the syllabus already 
mentioned shows engravings not only of completely 
equipped physical and chemical laboratories, but 
also of engineering, weaving, and dyeing work- 
shops, where the students can gain some inkling 
of the practical application of the principles learned 
in the lecture theatres. Opinions differ. largely 
as to how far such college workshops may enable 
a student to reduce the time spent in the shops 
after leaving college, some considering them of no 
value at all from this point of view, but at any rate 
a youth gets an idea of how mechanical opera- 
tions are performed, and of the names and appear- 
ance of the principal machine parts. It is stated that 
on the Continent, where such workshops have not, 
as a rule, formed an adjunct to the technical schools, 
students well up in thermodynamics, and the theory 








of the steam engine, have been unable to recognise 
the stufting-box or piston-rod of an actual engine on 
going into a workshop, thus exposing themselves 
to the contempt of the workmen. Our own students 
also, it is true, suffer from the workman’s sneers, 
but the general adoption of mechanical workshops 
at least enables them to give less handle for the 
exercise of their censor’s powers of sarcasm, which, 
though possibly of rudimentary development, often 
atone for their lack of subtlety by the uncom- 
promising bluntness in which they find expression. 


ACCIDENT ON THE NORTHERN OF FRANCE 
Rat.way. 

As reported in the daily papers, a very serious 
accident, resulting in death to six persons, and 
injuries to 25 others, occurred on the Northern of 
France Railway on Sunday, September 9. It 
will be remembered that the express from Paris to 
Brussels came into collision, near the station of 
Appilly, with a shunting locomotive, which was 
drawing out of a siding on a crossover road on to 
the line going in the direction of Paris. The front 
van and the first four carriages were completely 
smashed, and piled up in a heap between the 
tender and the remainder of the train, while 
the shunting engine was knocked clear out of the 
road, and turned right round. It happened that 
an English engineer was in the train, and he has 
kindly furnished us with an account of the occur- 
rence. The train was fitted with the simple 
vacuum brake, and, in accordance with the prac- 
tice of the Chemin de Fer du Nord, the cock for 
working the ejector was situated on the fireman’s 
side of the locomotive, and the releasing valve on 
the driver’s side. Immediately on sighting the 
obstruction, the driver called to the fireman to 
apply the brake, but owing to the sharp curve at 
the station, and also to some trees that obscure the 
view, the engine was then not more than 150 metres 
from the obstacle. It is quite possible that some 
time might be lost before the stoker could carry out 
the order, owing to his being occupied with the fire, 
and in any case there would not be more than six 
seconds before the collision occurred. Our informant 
states that he did not hear the blocks grinding against 
the wheels, and that the shock broke up the train 
pipe, and rendered the brake useless. Only on the 
engine and tender, which have a separate ejector, 
did the brake appear to hold, adding to the destruc- 
tion of the front carriages. The train ran about 
100 yards beyond the point of collision, and the 
engine, tender, and half the train left the rails. 
If the ejector cock had been at the driver's side, 
there is no doubt that some mitigation of the shock 
would have been secured, while acontinuous auto- 
matic brake would have prevented a great deal of 
the subsequent damage. It is even possible that 
had the train been fitted with the ‘‘ quick-acting ” 
Westinghouse brake, the collision might have been 
entirely avoided. Accidents such as these furnish 
recurring justifications of the Board of Trade’s 
action in requiring automatic brakes on all passenger 
trains, and we should think the Northern Railway 
of France will take into grave consideration the 
expediency of running fast mail trains with brakes 
that go out of action at the moment when they are 
most needed. 


Scorco Raitway ReEsutts. 

A few weeks ago (page 240 ante) we gave the 
results of the past half-year’s working of 12 of the 
principal English railways, showing an increase of 
3.7 per cent. on the gross receipts, with an increase 
in working costs of 3.4 per cent., while the net 
revenue showed an increase of 4.1 per cent., 
the ratio of working expenses to gross receipts 
having decreased from 57.3 to B72 per cent. 
The issue this week of the North British report 
enables a similar analysis to be made of the results 
of the three principal Scotch lines. The Scotch 
lines have an increase of 18 per cent. on gross 
receipts, of 1.6 per cent. on working expenses, 
and of 1.1 per cent. on the net revenue ; but then 
it must be remembered that whereas the English 
railways compare against a year greatly affected by 
the miners’ strike, the Scotch lines had inthe previous 
year no such difficulty. However, their returns for 
the last five weeks of the half-year under review were 
much lessened by the strike which has just ended. 
Indeed, but for the strike, the returns would have 
been much higher, as much of the increases in the 
earlier weeks were lost in the last month of the 
half-year. The Caledonian Company has a revenue 
of 1,645,466/., which shows an increase of 2.5 per 
cent., while the expenditure totalled 805,218/., 
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bearing a proportion of 48.93 per cent. to the 
receipts. The expenditure has increased 4 per 
cent., so that the net revenue, 840,248/., has in- 
creased only about 1 per cent. The North British 
figures seem to work out more satisfactorily, the 
ratio of expenses to gross revenue being less than 
in the previous year—47 24 per cent. as against 
48.39. In other words, while the revenue has in- 
creased 1.4 per cent., to 1,658,5041., the expenses 
have decreased 1.1 per cent., to 810,494/., so that 
the net revenue has increased considerably, hence 
the maintenance of the old rate of dividend on 
greater capital, to the surprise of the market, 
which expected a decrease. The decrease on 
expenses is on nearly all items: locomotive power, 
12,0001. less ; maintenance of way, &c., 90001.; 
general charges, 20001.; but traffic expenses show 
an increase of 11,6001. The coal bill cost the 
Caledonian Company 16,515]. more than in the 
previous year, and thus locomotive power cost 1 per 
cent. more. The Glasgow and South-Western 
had a revenue of 656,828/,, an increase of 1.07 per 
cent.; but the increase was more than absorbed by 
expenses, so that there was a small decrease on the 
net revenue. The ratio of expenses to receipts 
was much higher than on the other lines, 55.04 
per cent., as compared with 54.34 per cent. in the 
previous year. The results. per train-mile of the 
Caledonian for the coaching traflic work out at 
43.35d. per train-mile, as against 41d., and the 
mineral, &c., traffic at 73.10d., as against 72.14d. 
--the average being 57.40d., as against 55.95d. 
The expenditure, excluding the canal, works out at 
27.95d. per train-mile and 50.34 per cent. of the 
traflic receipts, as against 27.04d. and 49.86 per 
cent. The receipts per railway mile on the North 
British system have yielded 1493.801., as against 
1482.08/. for the corresponding half-year; per 
train-mile for passenger trains 40.44d., as against 
40.16d.; and for goods and mixed trains 63.38d., 
against 63.11ld. The working expenses amount to 
47.24 per cent., as against 48.39 per cent. As 
we have said, the general strike of coal miners 
in Scotland, which commenced in the last week of 
June, seriously affected the revenue during the 
last five weeks of the half-year, and it continues 
to affect them very considerably, although now 
there are increasing evidences of a collapse. 
For the four weeks of the half-year the three lines 
have lost in goods and minerals 112,848/., and for 
the nine weeks of the strike 220,916/.—Caledonian, 
112,143/.; North British, 86,2261. ; and Glasgow 
and South-Western, 22,457/. With the past week’s 
return the Highland closes its half-year, and on the 
26 weeks a gross increase of 4034l. is recorded. 
The Great North of Scotland report shows an 
increase in gross revenue of 3.5 per cent., the total 
being 200,6741., while the expenses have increased 
3.7 per cent., to 99,592/., equal to 49.62 per cent. 
of the receipts, as against 49.47 per cent. in the 
corresponding half-year. The net revenue is thus 
103,1991., over 3 per cent. of an increase. 





MR. MAXIM’S FLYING MACHINE, 
To THE EpiTor oF ENGINEERING. 

Srr,—In your issue of the 14th inst., I notice a letter 
re ‘The Problem of Flight,” signed R. Runeberg. Mr. 
Runeberg, like a great many others who write letters in 
newspapers, has written his letter without understandin 
in the least the subject of the controversy. The Unit 
States Patent Office has refused a patent on a flying 
machine, not because it is not new, as Mr. Runeberg sup- 
poses, but because it is a flying machine. It is quite true 
that I use an engine, screws, and aéroplane, but there 
are a great many features connected with the machine, 
each clearly patentable. The United States Patent Office 
would probably grant me 20 different patents on this 
machine on the improvements which it was necessary to 
make in engines, boilers, machinery, aéroplanes, con- 
densers, regulators, &c., in order to make a machine which 
would actually fly. Should I take out 20 patents on these 
different devices, and not mention a flying machine, I 
should get my patents, but then they would not give me 
much protection, and, moreover, they would cost me at 
least 2000 dols. 

I claim that the Patent Office ovght to be wide and 
comprehensive enough to grant a patent on the machine 
asa whole, and not insist on its being patented in detail. 
It will be remembered that one of the reasons given for 
rejecting the patent was because it was not provided with 
a gas bag, which, to my mind, is absolutely ridiculous, 

Yours truly, 
Hiram 8S. Maxim, 

Baldwyn’s Park, Bexley, Kent, September 17, 1894. 





THE PROBLEM OF FLIGHT. 
To THe Eprror oF ENGINEERING. 
Srr,—With reference to the correspondence regarding 
the soaring power of birds, appearing in your paper some 


weeks ago, I do not think that the pulsations, or the ver- 
tical movements, of the air current have much effect in 
enabling birds to rise or retain their elevation. I have 
frequently noticed bodies of vultures and adjutants 
ascending, and the following is what takes place. When 
the birds desire to rise, they flap themselves up clear of 
the trees and commence to circle. Their track through 
the air is something like the annexed diagram, which is 
drawn out to leeward to make it clearer. As a matter of 
fact, the circles overlap very considerably, especially 
when it is calm, each succeeding ring being above the 
other. 

Starting at A, they go down wind to B ; then, coming up 
wind, they narrow up or accentuate their curve of fight to 
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C, where they can be easily seen to shoot up a little, their 
speed at the same time visibly slackening. Ibis evident 
that the energy and velocity gained in the long swing 
from A to B is converted into a lifting force at C, the 
loss from gravity and air friction being measured by the 
amount of “drift” from C to D. This is the simplest 
case of soaring flight, and is exhibited by birds of the 
vulture class, whose habits keep them at very high eleva- 
tions when on the look-out for food. The other case is 
that of kites, sea birds, &c., who quarter or traverse their 
hunting grounds at low elevations. Their soaring is 
governed by the same principle, save that to keep their 
position with reference to the earth, they travel in reverse 
curves, accentuating them and rising in the same manner 
as the vulture class, but going off in another direction 
when their elevation is attained. As regards the 
vultures’ movement, they always drift with the wind, 
but so far as concerns themselves they are in a calm, 
Their mode cf flight does not need any current to help it. 
The fact of their drifting shows they get little help from 
the wind. Their businese is to attain their elevation as 
soon as possible. To do this they go upin a column of 
circles as straight as they can. Possibly the accentuation 
of their curves up wind, which seems to be almost in- 
variable, is caused by an effort not to drift too much, 
and their sense of direction is guided by objects below 
them. 
Yours, &c., 
W. R. Havcuton, A. M. Inst. C.E. 
Eastern Bengal State Railway, Rajbari, 
August 20, 1894. 





THE EFFICIENCY OF THE SERVE TUBE. 
To THE Epitor OF ENGINEERING. 

Sir,—Having noticed some correspondence on the 
above in the columns of ENGINEERING, I would like to 
call your attention to a point which appears to have 
escaped the notice of engineers, viz., the ratio of the 
heated to the heating surfaces in furnace tubes The 
heated surface is where the heat from the furnace gases 
is taken up by the material of the tube, whereas the 
heating surface is where the heat is transmitted from the 
material of the tube to the water in the boiler. Ina flat 
plate, such as a firebox plate, neglecting the stays, the 
two surfaces are identical in area, but in an ordinary tube 
the heated surface will be less than the heating surface in 


the following ratio 4 — 2; where d is the outside dia- 





meter of the tube, and ¢ is its thickness. Now in a Serve 
tube this ratio is increased, and may be even greater than 
unity, consequently a given amount of heat taken up by 
the heated surface would be intensified by falling on a 
smaller area of surface ; the loss due to conduction being 
practically the same in the case of the Serve as in an 
ordinary tube. It is claimed that in a Serve tube the 
heating surface is increased. I contend that the efficiency of 
the heating surface is increased, and not the surface area 
itself, for two tubes, one an ordinary and the other a 
Serve tube, may be identical in their heating or outside 
surfaces, but the latter would be more efficient as a trans- 
mitter of heat than the former. Apologising for trou- 
bling you, 
I am, Sir, yours faithfully, 
Epwarp J. M. Davigs, 
24, Harrington-square, London, N.W., 
September 18, 1894. 








BALANCING OF LOCOMOTIVES. 
To THE EpiTor oF ENGINEERING. 
Srr,—Kindly permit me to ‘ger typographical error 
in my letter of August 28, published in your last 
issue. 
The first sentence in column 2, page 367, should read : 
** From his numerical example I suppose Mr. Rolfe meant 
the W in formula C,” &c., instead of ‘* ... the for- 
mula W... .” 
Thanking you in anticipation, 
I remain, Sir, yours faithfully, 
Novoyrk VReEmya. 





To THE EpiTor or ENGINEERING. 

Srr,—It is to be feared that Mr. A. H. Tyler himself 
falls into a very common error in supposing that the 
inertia disturbances of moving parts can be balanced by 
steam pressure ; the utmost that can be done in this direc- 
tion is the elimination of knock and equalisation of turn- 
ing moment by adjusting the mass to suit a certain speed 
and cut-off, and it will be found difficult to alter the 











weight of the moving parts to meet the variations in load, 
schedule, weather, and road. 

The pressure on the cylinder cover is, of course, always 
equal to that on the piston head, but whereas the former 
is transmitted direct to the frame, the latter is modified by 
the addition or subtraction of the force required to change 
the velocity of the moving parts, so that the resultant 
pressure on the hornblocks is not equal to the alternating 
longitudinal pull on the frame, which remains to be 
balanced either by acceleration of the whole engine, b 
frictional resistance at the wheel treads, or by the hori- 
zontal component of the pull of counterweights. 

lf these longitudinal disturbances are of little moment, 
why do English designers disturb the vertical balance in 
the driving wheels by equalising a part thereof? If the 
usual addition is not great enough to produce injurious 
impact, why should not a further part te equalised by a 
similar addition to each of the coupled wheels? Is not 
the general practice of American builders a reliable pre- 

ent ? 

At least two of the larger French railways employ four- 
cylinder engines for their fast traftic, coupling the axles 
for the sole purpose of maintaining the longitudinal dis- 
turbances due to the outside motion on the trailing wheels 
in direct opposition to those arising from the moving 
parts attached to the crank axle. The resulting couples 
due to the lateral distance between the centre lines may 
be obviated by keying the outside cranks at a suitable 
angle, determined according to the Le Chatelier principle 
which Mr. Rolfe has so ably amplified. 

The misconception evidenced by the last paragraph of 
the letter on page 276 ante was probably quickly recog- 
nised by its author, but further evidence of belief in the 
ability of self-contained pressure to effect an alteration of 
momentum, is my reason for requesting you to insert this 
attempted refutation. 

Yours, &c.. 

September 17, 1894. J. D. . 








WILD FLOWERS ON RAILWAYS. 
To THE EDITOR OF ENGINEERING. 

Srir,—Railway engineers are sometimes charged with 
doing irreparable injury to the picturesque aspect of the 
country in which their works are constructed. In many 
instances, no doubt, this charge is just, and the damage un- 
voidable, but the inclosed extract from the Garden of 
August 11 will show that there is something to set against 
even this disadvantage. Most people must have{noticed the 
profusion in which the marguerite daisy grows in railway 
cuttings ; it might almost be called the railway engineer’s 
flower. Perhaps the platelayers on our lines may get 
instructions not to destroy any plants that may strike 
them as unusual. 

‘* Wild Gardening.—I wish to draw your attention to the 
natural wild gardens which are being formed on the sides of the 
railways. Being ungrazed and not much trespassed on, they form 
a good home for many plants. Here are instances. Ina cutting 
near Salford station, G.W.R., the giant parsnip has been well 
established for many years. Ona Midland Railway embankment 
in this parish the white variety of Malva moschata has established 
itself. I was lately going to Rochester by the L. and C. R. Between 
Cray and Sole-street there is a deepish cutting, through chalk, I 
suppose, with the sides almost vertical. These sides for some dis- 
tance are well clothed with Campanula medium (not a native) in 
different colours and very beautiful ; and still more beautiful is a 
cutting, nearly two miles long, I was told, between Gravesend and 
Rochester, on the North Kent line, densely clothed with red valerian 
in many sbades—a really beautiful sight. I have secn the same 
in a cutting near Chepstow, but not to the same extent.—H. N. 
ELLACOMBE, Bitton,” 

Iam, Sir, your obedient servant, 


ENGINEER. 
Doncaster, September 15, 1894. 





CAPITAL AND LABOUR. 
To THE EpiToR oF ENGINEERING. 

S1r,—I feel called upon to congratulate you on the dis- 
appearance of Mr. David Macdonald’s prose from your 
columns. A leading technical paper like yours is not the 
proper medium for airing Socialist ideas of the rankest 
description, even supposing that the chances of such ideas 
doing any harm were minimised by the fact of their 
appearing in a paper read principally by persons well 
able to judge for themselves. It has evidently never 
occurred to Mr. Macdonald, that in proposing to dispos- 
sess landlords of their belongings, he was simply makin 
use of arguments and indulging in — which furnis 
to a certain = sect, weapons which they direct 
indiscriminately against all forms of personal property, 
and all admittable means of acquiring wealth. It is not 
my desire to enter into any detailed discussion with Mr. 
Macdonald. I should have to read all his letters over 
again for that purpose. His style is scarcely suitable for 
light reading, and as for his ideas, except when he comes 
to the barefaced ti to rob landlords, they are a 
little too confused to be readily grasped. But one thing 
may be said at once; his notion of inquiring into the 
legality of recognised rights is simply intolerable. Society 
cannot allow the more remote sources of property 
to be discussed. All civilisation is d, to begin 
with, on the absolute respect both of life and property, 
and Mr. Macdonald, if he goes a little deeply into 
the question of what makes the difference between bar- 
barous and civilised society, will find it to consist in that 
absolute respect of life and property, and very little else. 
Besides, what purpose would be served by going back 
hundreds of years to find out whether a landowner’s 
ancestry acquired their property legally or otherwise, 
while at the present day, and in the midst of us, bankers, 
contractors, speculators in stocks, &c., are allowed to accu- 
mulate money by all kinds of means, which have often very 
little to do with hard work, and sometimes a great deal less 
with honesty? Some of Mr. Macdonald’s avenging indig- 
nation might find its place there, Are the evil doings 
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of landlords worse than, say, the wholesale system of 

jobbery, bribery, and misrepresentation, by means of 

which the promoters of the Panama bubble managed to 

wheedle 60,000,000/. out of the pockets mainly of thrifty, 

hard- working, but somewhat too confident French 
ants? 

If our landowning system be defective and present 
abuses, let it be reformed, and an end put to the abuses. 
So much can be done without robbing any one, without 
interfering with the fundamental basis of society—the 
right of a man to what is his own—and without tampering 
with the mainspring of progressive civilisation, viz , the 
undisputed right of every individual to the possession, 
enjoyment, on ultimate disposal of all that wealth which 
it may be his good fortune to have acquired by fair means. 
For it should not be forgotten, in presence of the socialistic 
tendencies of a great many minds, that progress does not 
come from the masses. ‘The masses benefit by progress, 
which in all cases has itself been the result of individual 
efforts, with generally individual aims in view. While 
doing our best for the hand-worker, let us not forget that 
the brain-worker’s tasks are higher and nobler, and 
deserve a greater reward. J 

With regard to the landlords of England, it should be 
remembered that they have been for centuries our govern- 
ing class; that it is mainly they who have brought our 
country into its present foremost position amongst the 
nations of the earth ; that the immense benefits conferred 
on the country by their management of its affairs are the 
main cause of their somewhat exorbitant privileges having 
remained unquestioned so much longer than has been the 
case with those of most foreign aristocracies. They have 
endowed us with our immense empire and its enormous 
attendant trade, without which the British capitalist 
would find comparatively little scope for his activity, and 
that somewhat offensively obtrusive individual, the British 
workman, who at present finds means for spending in 
drink a sum larger by 50,000,000/. than the whole national 
budget, would simply starve. 

Satisfactory land legislation has been found possible in 
most continental countries without recourse being had to 
confiscations. Why cannot the same possibility exist in 
England ? 

Mr. Macdonald dislikes lazy men; so do I. But Mr. 
Macdonald should remember that for the man who 
follows the plough, or who breaks stones on the road, we 
are most of us lazy men. Our work is of a kind that the 
stone-breaker does not understand. Perhaps the work of 
a landed class is of a kind Mr. Macdonald does not under- 
stand. Then is Mr. Macdonald perfectly sare that the 
existence even of an absolutely non-working class is a 
national calamity? Is he quite sure that a small reserve 
of virgin energy in the shapes of brain unimpaired by 
overwork, and muscle uncramped by monotonous toil, is 
likely to have a deteriorating influence on the physical 
and mental status of future generations? 

Mr. Macdonald does not like rich men ; neither do I. 
Taken in a general way, your rich man is a selfish, short- 
sighted, unsympathetic individual, whose whole soul 
seems concentrated in his pocket. But he is a necessary 
evil, And if the landlord, taking his stand on his real or 
supposed rights and extorting rent, is an objectionable 
personage, what have we to say for the speculator who 
starts bogus companies, the contractor who hoodwinks 
his clients, or say for the head of an eminent engineering 
firm who gets all his real work done by draughtsmen at 
303. a week? 

Crude ideas and violent Janguage like Mr. Macdonald’s 
are very dangerous—mental dynamite, in fact. In deal- 
ing with social questions, prudence and justice to all are 
the only safe guides. 

I am, Sir, yours truly, 
REFLEX. 





To THE EDITOR OF ENGINEERING. 

Sm,—Will you kindly allow me to correct any mis- 
conception that may have arisen in the minds of your 
readers through misinterpretation of the following quota- 
tion from one of the sentences in my last letter? and 
which may have led some to believe that I was indignant 
at, instead of in company with, ** F. G. W. ;” I am insert- 
ing the word ‘‘along,” and reference to the context 
should, I think, show such a word to be understood: 
“ Although all of us, when in our right minds, approve of 
thrift (and ‘F. G. W.,’ in his calmer moments, too), 
yet we can hardly avoid being a little exasperated (along 
with ‘F, G. W.’) at the way in which your correspon- 
dent tries to make it do duty for more than facts and cir- 
cumstances warrant.” 

My intimated retiral from the discussion should, of 
course, have induced me to take no further part in it; 
but I trust that I may be excused for taking advantage 
of the unforeseen opportunity which my above explanatory 
correction presently affords me, namely, the opportunity 
of putting “‘F. G. W.” right with reference to my defi- 
nition of thrift in the policy of economy, and to which he 

decidedly ” exception. He writes: ‘Mr. 
Macdonal states that ‘scientific research discloses 

Waste not, want not” indelibly portrayed in all His 
(our Creator’s) works,’ but he does not give an instance 
of this scraping and saving on the part of Nature... . 
If I have read scientific research aright, it does not dis- 
close to me that Nature ekes out the supply of, say, sun- 
light, rain, or anything else, or that she bottles up a 
supply for fear of running short at some future day.” I 
think “F.G. W.” here looks upon ‘‘ wasting not,’ 

scraping,” and ‘‘eking,” as synonymous terms, and the 
same with ‘* wanting not,” “saving,” and “ bottling up.” 
But scraping” and ‘‘ eking ” are each as much a doing ¢s 

wasting not” is a not doing (an abstinence from doing), 
and so thrifty Nature in “ wasting not,” neither ‘‘ scrapes” 
in Dor ** ekes out.” And “saving,” in the sense in which I 
think ‘‘F. G. W.” uses the term, means accumulating (or 
bottling up), but I respectfully submit that ‘‘ taking care 


takes 


of ” what already is is more in harmony with the correct 
meaning of the term “‘saving.” Saving and ‘‘conserv- 
ing” are synonymous terms, but the “conservation of 
energy” does not mean the “accumulating” of energy 
any more than it means the “‘ bottling up” of energy ; and 
so thrifty Nature, in ‘‘ wanting. not,” does not neces- 
sarily accumulate or bottle up a supply of matter and 
energy in the forms of “rain” and “sunlight” (or in 
other forms), but what thrifty Nature does do, in ‘‘ want- 
ing not,” is to conserve, or save, or take care of, the com- 
plement (supply) of matter and energy (including rain 
and sunlight, &c.) with which she has already been 
endowed. The Author of Nature has accomplished the 
‘intelligent production ” of matter and energy, and has 
established laws whereby Nature may * regulate ” the 
“equitable distribution” of matter and energy, and, abt 
the same time, has conferred upon the mankind t of 
Nature that ability which, through the ‘‘knowledge” 
which we are slowly gaining from ‘‘experience,” will 
ultimately enable us to altogether avoid disturbing those 
forces which, under normal conditions, ought to ‘‘ regu- 
late” the “equitable distribution” above mentioned. 
That is to say—and I will endeavour here to merely at 
present only ‘‘ indicate ” how it isso—it is man’s past and 
present ignorance of the knowledge of the difference 
between good and evil (of how matter and energy should 
and should not be treated by him), that accounts for 
the devastating cyclones which, with little warning to 
either man or beast, suddenly swoop down on the beauti- 
ful forests and rich undergrowth of our East Indian shores, 
‘* carrying the lot into the sea ;” the Herculaneum-effacing 
and Pompeii-burying eruptions of a Mount Vesuvius; 
and the whelming visitations of such tremendous up- 
heavals of land and sea as that which swallowed up the 
harbour of Lisbon with about 40,000 of the townspeople 
who, believing it to be the safest part of the town, had 
taken refuge on it. My somewhat bold theory of the 
causes which induce such catastrophes may, possibly, 
set some of the abler of our investigating physicists and 
political economists athinking. Let us see. It would be 
idle to say that the earth and its present human popula- 
tion of over 1,400,000,000 millions do not exert an acting 
and reacting influence upon each other, particularly when 
we know that the fine “* tilth” of the agriculturist’s land 
is more conductive to the ‘‘ absorption” and “ emission ” 
of, say, heat (and other forms of energy), than are the 
uncultivated prairies, and, therefore, more susceptible to 
differences in temperature, &c. We are approximatel 
aware, too, of the nature of the different ‘‘ wind,” ‘‘ rain, 
and ‘‘ sunlight” effects induced by prairie land, forest 
land, imperfectly manured agricultural land, and town 
land, and we know that the cutting down of, or starting 
the growth of, large tracts of forest, and the building of 
“abnormally” large-sized towns, must have, and do 
have, a powerful influence on the local soil, and, hence, 
on the local climatic conditions of the country—and do 
not the climatic conditions of the various parts of the 
world exert an acting and reacting influence on each 
other? I think so, 

The ‘‘ combination” of the partial knowledge and 
partial ignorance of countless generations, in b ages, 
of the laws of Nature which scientific sean te daily 
disclosing to us—of, for example, such properties of matter 
and energy as are indicated to us in the various phenomena 
of sound, heat, light, magnetism, and electricity, and 
their relation to the natural chemistry of the earth (not 
to mention neighbouring planets)—the combined partial 
ignorance and partial knowledge, on the part of the 
human race, of Nature’s laws, has all along induced its 
members to unwittingly abstain from that ‘‘ normal” 
action which alone may enable Nature and the mankind 
part of Nature to act and react on each other to such a 
sufficiently harmonious degree as to insure that naturall 
regular action which determines the mutual interdepend- 
ence between animate and inanimate matter and energy, 
and the as natural ‘‘ equitable distribution ” of the same. 
In short, the under-doing and over-doing, 7 the members 
of the human race, of their duty to themselves and to the 
rest of Nature, through countless generations, has resulted 
in that abnormal action and reaction which has thrown 
the physical world out of its balance to such an extent as 
to induce aérial cyclones, volcanic eruptions, subterranean 
earthquakes, and bad agricultural seasons. In London, 
during the year 1665, the great pa (which carried over 
100,000 human beings from off the surface of the earth) 
was then generally accounted one of the “inscrutable 
acts of Providence,” but we know better nowadays, 
for physiology and hygiene tell us that it was merely the 
abnormal action and reaction induced by human ignorance 
of Nature’s sanitary requirements. The humanity- 
swallowing Lisbon earthquake of 1755 is even yet con- 
sidered by some people to have been one of the inscrutable 
acts of Providence, but our physicists are more nearly 
correct in ascribing it to one of the inscrutable acts of 
Nature (rather than of Nature’s Author), although I 
myself think they would be still more nearly correct were 
they to set it down to a long series of inscrutable 
acts of the human race. For the great London plague of 
1665 was every whit as much a purely physical phenomenon 
as was the great Lisbon earthquake of 1755, the only dif- 
ference between the two consisting in the fact that the 
acting and reacting influence is nowadays more easily 
accounted for in the one case than in the other. Let us 
notice one strange peculiarity in the Lisbon earthquake : 
the vicinity of the harbour, from some cause or other (from 


? 


what cause we may not know), was the only part of the 
town that offered safety to the inhabitants. The people 
flocked to the harbour in their thousands. Had they not 


done so it might wy (and, of course, I write ‘*‘ pos- 
sibly ” advisedly) be there to-day. My hypothesis is cer- 
tainly a far-fetched one; but it was ‘‘ touch-and-go” with 
the Lisbon harbour then, and who knows but that it was 
the magnetic influence induced at that particular spot, by 








the congregation on it of so many highly-magnetic human 
beings, that supplied the ‘‘ touch” which did make the 
probably otherwise safe harbour “go”? If my somewhat 
elementary theoretical explanation of these fundamental 
principles of the law of Nature is correct—the knowledge 
of which principles, among humanity, should materially 
facilitate the application of the ‘* conservation of energy ” 
law—the intelligent recognition of it is of the utmost im- 
portance ; for it at once shows, through the medium of 
scientific research, that ‘‘ thrift is one of the attributes of 
the Author of all that is good, and that ‘ Waste not, want 
not ’ isindelibly portrayed in all His works,” and that, 
too, despite the opinions of ‘‘F. G. W.,” and of the ex- 
pressions of those gentlemen who, by giving vent to 
their opinions at this year’s Trades Union Con- 
gress, induced you, yourself, Sir, in your current 
issue of ENGINEERING, to write: ‘‘ Perhaps the most 
regrettable thing said at Congress was the contumely 
vented upon thrift... . Leaders should weigh their 
words if they would merit respect, and a sneer at thrift is 
about the last thing that should escape the lips of a labour 
leader.” I sincerely trust, Sir, that you may not consider 
any of my above remarks to be irrelevant, for if my 
attempted explanation of those natural phenomena which 
have induced the elected representatives of the mass of 
the producers of Great Britain to decry thrift, and to be- 
lieve that ‘‘ Waste not, want not” is unnatural and absurd, 
and which has also induced them (with “ F. G. W.”) to 
affirm that ‘if production and distribution rest upon 
true and lasting bases, we may equally with Nature waste 
and destroy just what we please”—if my attempted ex- 
planation of these seeming exceptions, in physical Nature, 
to the natural law of thrifs can ever be shown to be correct, 
it will compel people not only to cease ‘“‘ fathering upon 
our Creator” an arrangement which, since He is the 
Author of Nature, would show Him to be lacking in 
wisdom to such an extent as to render Him unable to 
prevent the periodical occurrence of those disease-spread- 
ing epidemics, and equally devastating and destroying 
cyclones, volcanic eruptions, and earthquakes which un- 
doubtedly result from the abnormal action and reaction 
of animate and inanimate matter and energy on each 
other, and which abnormal action is alone due to the 
ignorantly under-doing and equally ignorantly (and in- 
temperately) over-doing of what we consider to be our duty 
to ourselves and to the rest of Nature, but it will also 
ultimately enable us, through the medium of educating 
investigation, to intelligently understand and appreciate 
those acting and reacting thrifty forces of animate and in- 
animate Nature. It is because thrift is not intelligently 
recognised, because, ‘‘ Waste not, want not” is not 
carried into practice, in short, because ‘‘ production and 
distribution ” has not at any time rested upon “ true and 
lasting bases”—it is because cf this that both we and 
Nature waste and destroy where we and Nature would 
otherwise conserve and thrive. For to be thrifty means, . 
of course, to ‘‘ utilise every unit of matter and energy for 
some useful purpose ;” but this does not necessarily imply 
“* suraping ” in and “‘eking out,” or the “‘accumulating ” or 
** bottling up of asupply for fear of running short at some 
future day.” ‘No; the production and distribution of 
Nature ”—asof man—‘‘isas safeand as secure forthe future 
as for to-day,” yet it is nob much safer and surer to-day 
than it was when the above-mentioned London and Lisbon 
** plagues ” disturbed the equanimity of our forefathers. 
With Nature, as ‘* with men, production has no certainty 
for three months together, and distribution is simply 
execrable. These are points that must be put right ;” 
and the partially ignorant but wholly intuitively truth- 
seeking human race looks to its investigating “* physicists ” 
and “ political economists ” for relief. 

I would add—in finally retiring from the discussion— 
that Darwinianism and Malthusianism are so closely re- 
lated to each other that while the one indirectly indicates 
that there is no hope for the human race until it has 
“evolved ” what Mr. Darwin would have called addi- 
tional necessary faculties, the other directly indicates that 
there can be no hope for the race unless its members sup- 
press, to a great extent, the necessary action of faculties 
which they already possess, and that the partial 
suppression of these faculties would remove the causes 
which presently produce so much want and misery. 
Mr. Malthus, however, failed to see that the ‘‘ conser- 
vation of energy” law prohibits over - population, 
for we know that this same law induces Nature to yield 
enough yearly sustenance for the wants of all, and that it 
has been the ‘‘inequitable distribution ” of her gifts that 
has wrought so much mischief; while Mr. Darwin failed 
to see that the ‘* conservation of species” (as I would term 
it) has determined us to have presently all the faculties 
necessary for material progress, and that all that Nature 
requires of us is the normal exercise of these faculties in 
production and distribution. He failed to see that the 
** partial difference ” (phrenologically and physiologically) 
between men and men was due, in accordance with the 
law of the “conservation of matter and energy,” not to 
“evolution,” but to the equally “‘ partial exercise” of the 
faculties which the race then and at all times possessed, 
and which we still presently possese. For the ‘‘ conser- 
vation of energy ” logically determines the ‘‘ conservation 
of species,” and I earnestly trust that some of our eminent 
phrenolcgy-believing physicists and political economists 
may be able to reason the matter out sufficiently to prove 
that it isso ; because the recognition of the ‘‘ conservation 
of species” will stimulate healthy hope in the breasts of 
those who believe that the elements of material progress 
are inherent in the race, and do not need to be ‘‘ evolved,” 
and that, therefore, the ardently longed-for emancipation 
of capital and labour does not in any sense depend on 
Darwinian evolution for realisation. 

I am, Sir, yours sincerely, 
David Macponatp, 

4, Queen’s-crescent, Cathcart, September 17, 1894, 
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NEW RESERVOIR; MALVERN WATER WORKS. 


MALVERN WATER 







Tue extensive new works for the improvement of 
the water supply of Great Malvern, for which the 
Local Board of that town obtained Parliamentary 

wers in 1891, and on which nearly 40,000/. have 
Goes spent, were completed in June last. The works 
comprise a reservoir capable of holding 44,000,000 
gallons of water, with filter beds and clear-water 
tanks adjoining, a main conduit pipe over four miles 
in length connecting this reservoir with the town, 
and a system of catch-water drains and intake wells 
for collecting the water on the slopes of the Malvern 
Hills. By the means adopted a total area of 387 acres 
of hill surface has been utilised as a collecting ground, 
and out of the estimated yearly rainfall of 24 in., it is 
expected that 10 in. will find its way into the reser- 
voir, the rest being lost by evaporation and absorption. 
This should mean a total nage collection of 87,000,000 
gallons, enough to fill the reservoir twice annually, 
and to give to each inhabitant of Great Malvern a 
supply of 20 gallons ag day. The present available 
storage of water is only 1,600,000 gal ons, and in dry 
summers considerable scarcity has been experienced. 

The new reservoir is situated on the east side of the 
hill called the British Camp, which lies four miles 
south of Great Malvern. Its area at top-water 
level is about 7 acres, and its maximum depth is 
60 ft. Its height at top-water level is 672 ft. above 
the Ordnance datum, the embankment being 5 ft. 
higher, On its north, south, and west sides its boun- 
daries are formed naturally by the slope of the sur- 
rounding hills, but on the east side an embankment 
had to be constructed, and this has formed the chief 
engineering feature of the undertaking. This embank- 
ment has been raised to a height of 86 ft. above the 
original surface of the ground ; it has an inner por 
of 3to 1, and an outer slope of 2 to1; it is 351 ft. wide 
at the level of the filters and 20 ft. at the top, and it 
is 425 ft. in length ; it contains 126,500 cubic yards of 
earthwork, in regular layers 8 in. thick, the greater 
part of which was excavated within the water-lines of 
the reservoir. Midway between the slopes of the em- 
bankment is a puddle wall of clay, 20 ft. broad at its 
widest part, and tapering to 4 ft. at the top. The 
foundation of this wall is 20 ft. below the bottom of 
the reservoir. The lower portion of the inside slope of 
the embankment is faced with broken stone and 
hand-set rubble pitching to a depth of 18in., the 
stones having been obtained from quarries in the 
neighbourhood. For the upper portion, over a width 
of 9 ft. on the slope, square-dressed, hand-set rubble 
pitching has been used, The whole is covered over 
with fine gravel. The slopes of the reservoir are 
beached 9 in. deep with broken stone (see section above). 

The filter beds (two in number, with provision for 
making two more) are situated on the east side of the 
reservoir, 72 ft. below the top of the embankment. 
They are 55 ft. by 50 ft. and 7 ft. deep. The filters 
and clear-water tank are constructed of concrete, the 
walls being faced with salt-glazed bricks. The filter- 
ing materials consist of 2 ft. 6 in. of broken stone, 
above this perforated tiles 12 in. by 12 in., and on the 
top 2 ft. Gin. of sand. The water passes to them from 
the reservoir by a 12-in. cast-iron pipe, and after being 
filtered is collected at the bottom of the beds in drains 
18 in. broad, whence it passes through an outlet pipe 
to a clear-water tank of 218,000 gallons capacity. 
The two filters will pass 200,000 gallons in 12 hours. 

A novel and peculiar feature of the scheme is that 
the water collected at the north end of the hills over- 
topping the town, is taken thence to the reservoir and 
brought back again to the town by the same main 
conduit. This is rendered possible by the fact that 
the collecting area is all above the level of the 
reservoir, while the distributing level is below 
it. The main conduit consists of a 15-in. cast-iron 
pipe laid in a trench averaging 4 ft. deep. It is over 
4 miles in length, and for the main part of this distance 
has been laid under the high road, which runs at the foot 
of the Malvern Hills, between the ‘‘ British Camp” and 
the town. Into this main conduit, cast-iron connectin 

ipes, varying from 6 in. to 10 in, in diameter, descen 
rom intake wells, one of which has been placed in 
each ravine of the hills, These intake wells, of which 
eight have been constructed at this end of the hills, 
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Their walls are 
14 in. thick, surrounded on the out- 
The bottom 
of each well consists of 1 ft. of concrete resting on 1 ft. 


are 10 ft. in diameter and 9 ft. deep. 
of concrete, 
side by 1 ft. thickness of clay puddle. 


of puddle. The roofs are formed of three spans of con- 
crete resting on two iron girders. In addition to the 
connection with the main conduit already mentioned, 
these wells are also connected by pipes with the old 
reservoir which lies on the slope of the hill about 
half a mile south of the town. The connections are 
controlled by valves at each well, and thus the water 
collected in the wells can be turned at will into 
either the new or the old storage reservoirs. The old 
reservoir has, of course, other independent sources of 
supply, but it has been thought desirable to increase 
its resources in this way, because it is proposed that 
during the winter, when the consumption is compara- 
tively small, the town shall be supplied from the old 
storage. The new main conduit will thus be left free 
for the conveyance of reserve water to the new reser- 
voir in preparation for the dry season. In the summer, 
however, the new main will be used alternately for 
collection and distribution, but chiefly for distribution. 
The water coming from the hills may be sent direct to 








was being shunted from the up branch line across 
the down branch line into the goods yard. Six pas- 
sengers complained of minor injuries. The mger 
train, consisting of a tank engine and three vehicles, was 
more or less damaged, while in the goods train one wagon 
was smashed up and another wagon and the brake van 
were badly broken. Two of the passenger carriages and 
two wagons were thrown off the rails, and the permanent 
way was knocked about for a distance of 40 yards. 

Major Yorke’s report on this accident is accompanied 
by a diagram from which the illustration below is pre- 
pared. The collision occu at the fouling point of 
the up goods line with the down branch line. 

The up goods train from Hartford was turned into 
the — branch line, where it came to a stand. As it 
passed the cabin the signalman and brakesman exchanged 
some sort of hand signals, indicating that there was work 
for the goods train to do in the goods yard. Immediately 
after the train had passed, the signalman had set the 
points right for the main line and accepted another up 
— and pulled his signals off for the same. When he had 

one this he perceived that the first goods train had com- 
menced to set back through No. 18 points into the goods 
yard, although the down branch signals were off for the 
passenger train. As soon as the signalman saw this, he 
threw his main linesignals to danger and endeavoured to 
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the town, but an objection to this arrangement is that 
coming direct in this way it will be unfiltered. The 
same objection, however, lies against the supply from 
the old reservoir, and yet Malvern water has always 
sustained a very high reputation for its purity. The 
fact is that the hills themselves, being of rocky forma- 
tion throughout, form a huge natural filter, and the 
only reason for supplementing this natural action by 
artificial filtration at the new reservoir, is that the 
water stored there will be collected during floods, and 
be liable to be more or less turbid. Should experience 
prove that the main conduit is unequal to the double 
task of collection and distribution, a second pipe can 
be laid, at a cost of about 30007. to 4000/. 

It now only remains to describe the catch-water 
drains which form the original vehicle of supply. 
These have been laid down in two sections. The first, 
which girdles the north end of the hills above Great 
Malvern, is about 9000 ft. in length, and feeds eight 
intake wells. The drain consists of a trench averaging 
6 ft. in depth, in which are laid spigot and faucet 
pines, varying from 6 in. to 12 in, in diameter, jointed 

alf round with Portland cement. The pipes are laid 
on a bed of clay puddle 1 ft. thick, and a 9-in. wall of 
the same material forms the lower side of the drain. 
The cutting is filled in with broken stones. The 
puddle wall dams the water as it trickles from the 
slope of the hill, so that it falls through the open joint 
into the ipe, in which it runs (according to the 
gradient of the trench) into one or other of the intake 
wells in the neighbouring ravines. In the ravines 
themselves branch pipes are laid to tap adjacent 
springs or streamlets. The second section of catch- 
water drain, which is 3500 ft. in length, has been laid 
down at the south end of the hills, on the side of the 
reservoir away from the town. It feeds two intake 
wells, the water from which passes direct into the 
reservoir, thus affording a source of supply inde- 
pendent of the main conduit, 

The whole work has been carried out from the plans 
and under the supervision of Mr. W. Robertson Cop- 
land, C.E., of Glasgow. The contractor has been Mr. 
Alexander Gall, of Alloa, and Mr. James Parker has 
acted throughout as clerk of the works. 





THE COLLISION AT WINSFORD. 

As a down | passenger train from Over and 
Wharton was approaching the junction with the London 
and North-Western main line at Winsford on the 
evening of July 6, it ran into a goods train which 


move 18 points so as to turn the goods train back on to 
the up main line, and thence into the refuge siding, but it 
was already on the points, and the passenger train arriving 
at this moment ran into it. It appears that the brakes- 
man, as soon as his train had come to a stop on the up 
branch line, uncoupled five wagons and the brake van, 
and on No, 18 points being reversed, gave his drivera hand 
signal to set back. This he did without any authority 
from the signalman and without looking at the down 
branch signals to see if they were on or off. The train 
had scarcely started before the brakesman saw the pas- 
senger train approaching, whereupon he signalled to his 
driver to stop, which he promptly did. The six uncoupled 
vehicles, however, ran on and fouled the crossing. 

Major Yorke lays the whole blame for this accident on 
the brakesman, and. entirely exonerates the driver of the 
goods train, as he was acting under the brakesman’s 
orders, and the driver of the passenger train, as he did all 
he could to stop his train as soon as he saw the obstruc- 
tion, when only 50 yards away from it. As regards the 
signalman, the inspector considers that he acted im- 
properly in making any sort of unauthorised gesture to 
the brakesman as he passed the cabin, instead of convey- 
ing the instructions by word of mouth, and adds: ‘“‘ There 
are certain hand signals with definite meanings attached, 
and which are laid down by authority, and no other form 
of hand signal should be used.” While weagree with the 
inspector that all hand signals should be definite and 
authorised, yet we fear that if he undertook the duties of 
a signalman at a busy cabin it would not be long before 
he would be temp to use gestures not strictly defined 
and authorised. The brakesman stated that he had more 
than once set back without obtaining proper authority 
from the s: an, but this the latter denies as far as he 
is personally concerned ; anyway, it does not appear that 
such a practice has ever been reported, as it should have 
been had it occurred. 

_The report concludes with the recommendation that a 
disc signal be provided near No. 18 points for the pur- 
pose of authorising a driver to set back, such disc, of 
course, being properly interlocked with the down branch 
signals, &c, ‘“‘It would have been desirable, if ible, 
to provide safety catch-points on the up main line [sic. 
Should not this be ‘‘ up branch ?”), so as to throw a goods 
train off the road clear of the nger lines, in case the 
driver commenced to set back without a proper signal 
being oe him. But there does not appear to be sufficient 
space for such points between the branch and main lines, 
and therefore the setting-back signal proposed seems to be 
the only additional safeguard that can be suggested.” 

Without such signal is the inspector justified in stating 
that “the junction is properly signalled and interlocked ”? 
But perhaps the locking was passed before the necessity 
of minimising hand-signalling was realised as fully as it is 
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H.M. TORPEDO-BOAT 
CONSTRUCTED BY MESSRS. LAIRD BROTHERS, ENGINEERS AND 


DESTROYER 


“FERRET.” 
SHIPBUILDERS, BIRKENHEAD. 











WE give above an engraving from a ara 98 
by Adamson, Rothesay, showing the torpedo-boat de- 
stoyer Ferret steaming at 27.15 knots on her official 
trials over the measured mile at Skelmorlie, which we 
described at length in a recent issue (page 82 ante). 
The mean of six runs on the measured mile was 27.612 
knots, the indicated horse-power being 4507, at 363 
revolutions, while on a three hours’ run the mean 
speed was 27.51 knots, with 4490 indicated horse- 
power developed at 360 revolutions. The Lynx, a 
sister vessel, has also completed her official trials with 
equally satisfactory results, as reported on page 338 
ante, the mean speed of six hours’ run on the measured 
mile having been 27.15 knots, while on the three hours’ 
run the mean was 27.01 knots. The contract provided 
for 27 knots. The vessels are 194 ft. long between 
perpendiculars, 19 ft. 3 in. beam, and the draught 5 ft., 
at which the displacement is 220 tons. The hull is 
divided into 12 main compartments, and a water-tight 
lower deck is built forward of the machinery space, 
and below it there are eight separate water - tight 
magazines and store-rooms. A water-tight flat is fitted 
aft of the machinery space. The bunker capacity is 
70 tons, and the armament consists of one 12-pounder 


and three 6-pounder quick-firing guns, one pair of |- 


torpedo-tubes on the deck, and one tube in the bow. 
These are for the new 18-in. torpedo. The boilers are 
of the Normand water-tube type, and the engines of 
the triple-compound type, with cylinders 19 in., 29 in., 
and 43 in. in diameter by 18 in. stroke. Messrs. Laird 
Brothers were the builders of the vessel and the 
engines. 





THE CORROSION OF TAIL SHAFTS IN 
STEAMERS. 

One of the most common mishaps at sea is the 
breaking of a shaft, and remarkable ingenuity is often 
shown by the engineers in making some sort of repair 
sufficient to enable the boat to reach her destination. 
When the tail end shaft breaks the matter is par- 
ticularly serious, as repairs are then usually out of 
question. The main cause of fracture at this spot is 
undoubtedly galvanic action between the brass liner 
and the iron shaft, and the annexed engraving, repro- 
duced from a photograph, shows this very clearly. In 
Fig. 1 a somewhat early stage in the process of corrosion 
is exhibited. The piece of shafting shown was covered 
with a brass liner on the left, the right-hand portion 
being exposed to sea water. After being used for 
two years only, it was found in the state exhibited, 
and had to be removed. The peculiar feature is the 
way in which the corrosion is localised, there being 
but little rust on the general body of the shaft between 
the liners. The most striking feature, and the one 
which makes this kind of corrosion especially dan- 
gerous, is the deep narrow groove, like a knife-cut 
almost, which has been eaten away round the shaft, 
substantially reducing its effective diameter at this 
point. Another instance of this is shown in Fig. 3, 
which has been taken from a condemned shaft which 
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was broken for further information. The groove 
in this case is about 1 in. deep, and extends 
half-way round the shaft. The effect of a groove 
of this kind in weakening a shaft is known to be very 
serious, particularly in alan working. In the testing 
machine the reduction of strength is less marked, 
owing to the plasticity of the metal, but when the 
shaft is doing its daily work, all shock and bending 
action is concentrated on the reduced section, fatiguing 
the metal, with the result that the shaft may go to 
pieces finally under quite a low nominal load. This is 
very clearly shown in Fig. 2, which represents a section 
of a shaft removed after six years’ service, and broken 
by dropping a ball on it, Externally, this shaft showed 
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not uncommon in iron when the latter forms part 
of a galvanic circuit. A familiar instance is the 
pitting of boilers. These pits are found to be filled 
with iron peroxide, which is electro-positive to iron, 
and unless the last fragments of this peroxide are 
cleaned away from the pit, the corrosion will be 
renewed, but, as is well known, is localised in the pits, 
and does not extend over the body of the iron. We do 
not know if an attempt has yet been made to protect 
these tail shafts from this galvanic action by means of 
zinc, but, if not, the experiment might be worth try- 
ing. Another device for the same par se has been 
brought forward by Mr. Mudd, of the Central Engine 
Works, Hartlepool, who fits an elastic cover over the 








no worse signs of deterioration than Fig. 1, but the 
corrosion was more general over the body of the shaft, 
as it had run longer, and this greater extent of rust some- 
what masked the damage done on the section just behind 
the liner. On fracture, however, the only sound metal 
was the small light-coloured vertical strip visible in 
the engraving ; the whole of the rest of the section was 
fractured and discoloured. It was remarkable that in 
these conditions it was possible to lift the shaft out of 
the boat without it dropping to pieces, and yet it had 
been driving the propeller, and was not suspected of 
being anything like so bad. Of course the whole of 
this deterioration was not directly due to galvanic 
action, which was responsible in the first case only for 
cutting a narrow groove round the shaft. The rest of 
the damage was then done by the concentration of the 
stresses due to shocks, bending, &c., on this reduced 
section, with the well-known results of gradual de- 
terioration of the metal. This local corrosion is 








tail shaft, to which it is cemented. This cover overlaps 
the liners at each end by 5 in. or 6 in., and poe 
excludes the water from the shaft. Under these con- 
ditions, corrosion, whether galvanic or otherwise, should 
be effectually prevented, and the life of such shafts 
materially prolonged. 





INDUSTRIAL NOTES. 

ALTHOUGH there has been a fractional increase in 
the proportion of workpeople unemployed, the labour 
correspondents to the Board of Trade speak more 
hopefully of the general prospects of industry, which, 
on the whole, is declared to be in a more healthy con- 
dition than was reported last month. The increase in 
the number out of work has been mainly due to labour 
disputes, either directly or through their effects. 
Fifty-three unions reported, having an aggregate 
membership of 360,576, of whom 27,728, or 7.7 per 
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cent., were unemployed, In the previous month there 
were 7.4 per cent., and in the month before that 7.1 
per cent., out of work. Following the chart line, the 
condition of trade, as judged by this standard, is 
rather better than at the same period last year, but 
not much. Taking the 53 societies, 12 describe trade 
as ‘‘ good,” 10 as ** moderate,” and 31 as ‘* bad.” But 
much of the reported bad trade is the result of dis- 
turbing influences, such as the coal strike in Scotland, 
the strikes on the north-east coast, and the local dis- 
putes in the coal trade arising out of the — 
that have arisen over the ‘‘settlement,” effected 
by the Conciliation Board, between the National 
Federation of Miners and the coalowners. These 
disturbing elements have now mainly subsided, so 
that the prospects are brightening to that extent. 
Moreover, there is a more hopeful tone over the changes 
in the American tariff in certain industries. he 
engineering industries, and the metal trades, have been 
adversely affected by the ironmoulders’ and pattern- 
makers’ dispute on the north-east coast, and by the 
coal strike in Scotland. Though a large number of 
men are now employed, the percentage out of work 
remains as last month, namely, 9.7 per cent. The 
shipbuilding trades have been similarly affected ad- 
versely by the same causes, but to a much larger 
extent, for the proportion out of work has risen from 
17.3 to 18.8 per cent., a larger percentage than has 
been known for a considerable time. The pig iron 
trade has also suffered, for fewer furnaces have been 
in blast, the number given being 241, as compared with 
246 in the previous month. This does not represent 
the total number, but it is the proportion from the 
returns of three-fourths of the total in the United 
Kingdom, representing the employment of 17,058 
workmen, of whom 1] per cent. more were unemployed 
than last month. 





The coal trade is always a great factor in estimat- 
ing the general condition of trade. From the returns 
received from 845 collieries, at which 230,491 work- 
people were employed, the general average of work 
does not appear to have increased, for the total 
number of days per week on which coal was hewn and 
drawn was only 4.63, as compared with 4.69 in the 

revious month, and 4.76 in the month preceding that. 

n making this calculation the Scottish collieries are 
excluded, or the average would have been much below 
that given. On the other hand, it must be remembered 
that in many districts the period covered is the slackest 
in the year for the coalmining industry. Moreover, all 
the local disputes before referred to have somewhat re- 
duced the average, although the cessation of work was 
of short duration in all cases. In the iron-ore mining 
districts the men generally have been fairly well em- 

loyed, the average being 5.82 days per week in Cum- 

me and Lancashire, where 5167 persons are em- 
ployedin 31 mines. In the Cleveland district also the 
men were well employed generally. In the steel trades 
employment is ron reported to be moderate, though 
a slight improvement has been observable, especially in 
certain of the lighter branches. This industry has also 
been affected by the coal dispute in Scotland, 





The building trades have continued to be fairly well 
employed in most of the branches, although with the 
plumbers and painters the state of trade is only re- 
presented to be moderate. This is rather an unfor- 
tunate feature, especially as the painters are usually 
tolerably busy at this season of the year. But, on the 
whole, there is very little to complain of, for the per- 
centage of unemployed in all branches has fallen from 
3.6 to 3.4 per cent. On the other hand, the wood- 
working and furnishing trades remain moderate ; the 

roportion out of work is 4.8, as against 4.4 per cent. 
Inst month. The printing and bookbinding trades 
remain depressed, the percentage of unemployed 
having risen from 6.1 to 7.5 per cent. The depres- 
sion seems to be general in nearly all districts. The 
boot and shoe trates have declined considerably, large 
numbers being either unemployed or only partially 
employed ; but a slight improvement appears to have 
set in, at least in some districts. The clothing trades 
are not over-busy, short time being worked in some 
districts. The textile trades are not very busy, the 
cotton industries showing a decline, but the woollen 
trades show a slight improvement. The number of 
seamen shipped has declined by 11 per cent., but there 
is an increased number as compared with the same 

riod of last year. But, on the whole, things look a 
ittle more hopeful than they did. 





The total number of labour disputes recorded was 
86, as compared with 66 in the previous month. This 
was in addition to existing disputes that had not been 
settled. In the same month of last year there were 
only 59 new%disputes, the increase this year fcr the same 

eriod being 27, a large proportion for a single month. 
Sony of the new disputes arose out of the general re- 
duction in miners’ wages, by the agreement of the 
federation to submit to a reduction of 10 per cent. 
Altogether 30 out of the 86 new disputes were in the 
mining and quarrying trades. There were alco 16 inthe 





textile trades, 12in the building trades, five in the 
shipping trades, five in the clothing trades, four in 
the metal trades, and three in connection with dock 
labour. The other 11 were in miscellaneous trades. 
The total number of persons involved in 63 of the dis- 
putes was 26,193 ; and in 19 disputes, which were still 
unsettled of last month, 2500 were still out; while in 
36 other disputes, including the Scotch miners, no 
fewer than 73,000 were on strike. On the other hand, 
15 disputes were brought to a close, involving about 
3900 men, including the ironmoulders on the north- 
east coast. It will be seen that the numbers directly 
affected, apart from those who suffered indirectly, 
were very large, and will help to account for the 
rather large proportion of men who are returned as un- 
employed. 

he changes in wages and in the hours of labour by 
the various disputes have been 55 changes in respect 
of wages, and 11 as regards the hours of labour. In 
the 55 cases given of changes in wages, 45 were in- 
creases, involving about 3900 persons, but there were 
10 decreases, involving about 14,500 persons. In the 
latter are included 7500 coal-hewers and between 4000 
and 5000 nailmakers. As regards the hours of labour, 
there was a reduction in all instances, although only 
about 1000 persons were affected. The worst case 
was that of the nailmakers, whose sad condition 
is so often before the public. The larger proportion 
was in Staffordshire, where 6000 miners had to suffer 
a 10 per cent. reduction under the sliding scale, and 
the 4000 to 5000 nailmakers 10 per cent. off piece rates 
in the same districts. About 150 blastfurnacemen suf- 
fered a temporary reduction of 10 per cent , and about 
50 shipwrights 3s. per week on new work in one district. 
The other reductions were among textile workers. 





The monthly report of the Boilermakers and Iron 
Shipbuilders shows a total of 4764 on donation, or 
255 more than last month. There is also an increase 


of members out of work, signing the vacant book, | g 


though not on donation, yet exempted from contribu- 
tions, the total being 3001, as against 2627 last month. 
This makes the percentage out of work 20, as against 
18.3 last month, The proportion is enormous, and is 
a great strain on the society. There were altogether 
7873 out of work, 1184 on sick benefit, and 394 in 
receipt of superannuation allowance ; total, 9451 in re- 
ceipt of benefit in one way or another. As the 
moulders’ dispute on the north-east coast is now 
settled, there is some hope of considerable improvement 
in trade taking place in various shipyards and shops 
in the districts affected, and many members will 
doubtless participate in the increased activity. In 
Scotland a large number of members were thrown out 
of work through want of material ; this also is coming 
to an end, so that improvement will be felt in those 
districts also. Though the state of trade is adverse, the 
membership of the society progresses, and the council 
keep a very firm hand upon the members, especially in 
all cases of benefit and of exemption from contributions, 
as members must produce evidence of being thrown 
out of work by no fault of their own. The members 
can be supplied with copies of the agreement entered 
into by the society and the Employers’ Association, nicely 
bound for reference, and copies are to be kept in each 
lodge for reference also. So far these agreements only 
extend to the Tyne, the Tees, the Wear, and the 
Hartlepools, but a hope is expressed that, ere long, 
they will be extended to all districts. But the appren- 
ticeship agreements apply to most of the firms in the 
United Kingdom, and to a great extent, also, the 
arrangements as to overtime. The agreement as to 
rates of pay to members when engaged on oil vessels 
is of universal application. The report states that 
these agreements are the result of years of anxious work, 
and the members are urged to faithfully carry them out 
in all cases, The society has received a cheque from the 
Government for 77/. lls. 5d., being the income tax 
abatement on their investments under Mr. George 
Howell’s Act of last year for funds applied to provident 
benefits, The representatives of the society condemn 
the resolutions of the Trades Congress very severely, 
as a curse to Jabour and a restriction upon freedom, 
the .result of which would be abject dependence, and 
demoralisation to all concerned. 


The report of the Ironfounders’ Society for the 
month announces the termination of the moulders’ 
dispute, the votes of the district for a concilia- 
tion board being 709, against 452; majority for, 
257. In reality the pressure of other bodies was 
brought to bear so as to promotea settlement, as all the 
local industries were adversely affected. The society 
has a total of 15,136 members, and they have just 
been voting on two important resolutions, one being 
labour representation, when (nly 5221 voted ; of these 
2995 were in favour, and 2226 against ; majority in 
favour of direct representation of labour, 769. The 
other vote was for, or against, an eight-hours day by 
Act of Parliament, with trade exemption ; total votes, 
5100 3 for the eight-hours day, 3909 ; against it, 1191, 
majority for an eight-hours day with trade exemp- 
tion, 2718. The majority is enough, but the number 


of votes was only about one-third that of the 
entire members, a very small proportion, considerin 
the importance of the issues, and the suppose 
anxiety for legislation. The state of trade remains very 
unsatisfactory, according to the returns. In 48 places, 
employing 5253 members, trade was from good to 
dull, as against 51 places, employing 5866 members, 
last month. On the other hand, in 71 places, employ- 
ing 8883 members, trade was very dull to very bad, as 
against 71 places, vege = 9249, last month. The 
difference is not great. There were on the funds 3616, 
as against 3727 last month, a decrease of 111. The 
decrease was 122 on dispute, 20 on sick benefit, and 
seven otherwise. But there was an increase of 38 on 
out-of-work benefit. The strain on the funds is shown 
by a decrease of 21857. lls. 7d. in the balance, The 
long strike of the moulders on the north-east coast 
was, perhaps, the one great cause of the reduction in 
the balance in hand, as above described. 


The report of the Scotch Ironmoulders also shows a 
loss on the previous month, due to the slackness of 
trade. The members were also affected by the 
moulders’ strike, for they refused to make castin 
for the firms on strike. They have also been seriously 
affected by the miners’ dispute in Scotland. The 
brassfinishers’ strike has also affected them, but in £0 
far as the two societies are concerned, the differences 
are arranged, though not with the employers. The 
result has been to increase the idle benefit and also 
dispute benefit, but there are hopes that these elements 
of disaster have nearly disappeared. The outlook is 
not ——o as very bad, if only these disputes can be 
settled. Two are now out of the way, and the third 
is expected to terminate ere long, so that trade may 
om flourish in the Scottish districts, in all branches 
of engineering and shipbuilding. 





In the Lancashire districts it is observable that 
enerally a more healthy and hopeful tone would seem 
to prevail throughout both the engineering and iron 
trades. Some of the machine tool makers have been 
booking orders more freely than of late, and the in- 
quiries that come forward result, as a general rule, in 
actual business. Taking, however, the general run of 
the engineering industries, the position does not indi- 
cate any appreciable improvement, though the signs 
are more hopeful, and are accepted as an indication of 
increased activity in the near future. In theiron trade 
a strong tone prevails as regards prices, though no 
large weight of business has been recently put through, 
but makers do not seem anxious sellers at present, 
which is not an unfavourable sign. The special reports 
of the labour correspondents to the Board of Trade 
express themselves less hopeful, though, for the matter 
of that, changes have arisen since their reports were 
sent in. Their reports state that there is little change 
in the condition of the engineering trades in the Man- 
chester district. In the textile machine branches 
several firms are on short time ; the brassfounders and 
finishers report trade as only moderate, while with the 
boilermakers it has been bad. In Warrington there 
has been no improvement, but the wire trade is busy 
with Government orders. In the Oldham district the 
engineeringand metal tradesgenerally have been farfrom 
satisfactory, many employers finding it difficult to keep 
the operatives even partially employed, while many 
are out of work. © In the Bolton district things have 
been pretty much the same, with no decided improve- 
ment, but the prospects are more encouraging. In 
the Mersey district, both the engineering and ship- 
building industries have continued very quiet, except 
at one firm, where a Government contract is being 
executed. Out of a total of 3000 members, about 30 
per cent. are unemployed. At Barrow, marine engi- 
neers are busy, very few being out of work, but all the 
other branches are dull. Shipbuilding is, however, 
tolerably active. Steelworkers are slack, except thoge on 
steel plates. The Workington works have been stopped 
for a time through slackness, and the other iron works 
have been only moderately employed. On the whole, 
things have been quiet in all those branches of industry 
for some time, though all seem to agree that the pro- 
spects are brightening somewhat, especially in some 
departments, All the branches of engineering, ship- 
building, iron, steel, and metal aie throughout 
Lancashire are tolerably free from labour disputes, 
which is always a favourable sign, and conducive to 
an increase of activity whenever trade shows a turn 
for the better. 





In the Birmingham district an improving tendency 
is manifest in the hardware trades, though the volume 
of business at present is small for the period of the 
year. There are complaints also as regards prices, 
which are so low as to leave very little margin of 
profit. The prospects preety seem to have im- 
niga by the collapse of the Scotch coal stnke, and 

y the opeping of the American markets by the recent 
tariff changes. The active demand for heating and 
lighting appliances, which had been experienced, has 
slackened off somewhat, but this is only a temporary 





check. The demand for domestic hardware has in- 
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creased. Makers of shipping tackle, and of cables and 
anchors, are tolerably busy with Government and 
other orders. In the lighter branches generally there 
is a little more stir, and it is probable that the autumn 
will be marked by greater activity all round. Engi- 
neers and cognate branches are better employed, the 
engine, tool, and machine makers being fairly well off 
for work, and there are no patternmakers unem- 
ployed. Railway carriage and wagon builders are 
still busy, and gunmakers are busier than they were. 
The ironmoulders have less than | per cent. unem- 
ployed. 





The Scotch coal strike may be said to have utterly 
collapsed, although some show of resistance is bein 
manifested in Fifeshire. At the commencement o 
this week some 10,000 men descended the pits without 
interference from the pickets, many of the pits being 
fully manned. In other instances deputations of the 
men arranged to meet the managers with a view to 
arranging terms, But the return to work was not 
without some excitement, and in the neighbourhood 
of Hamilton not without disorderly scenes. Some 
conflicts with the police took place, and some in- 
juries were inflicted by missiles, but the strikers were 
prevented from attacking the men who resumed 
work, At a special meeting convened by telegram, 
held on Monday, the miners’ agent stated that 
large districts were determined to stand by the 
‘Federation compromise,” but the facts scarcely 
show this to be the case. The fact is there has 
been all along a good deal of friction amongst the 
leaders, their policy not being exactly the same. 
Division in their ranks naturally resulted in division 
amongst the men, and now the blame is thrown upon 
the leaders by the men for the terrible fiasco which 
has ensued, and for the intense suffering endured. 
Perhaps there has never been so huge a mistake in 
policy and tactics as the Scotch coal strike. Just at 
the very time when the federation was negotiating 
for a settlement of their dispute by the acceptance of 
a 10 percent. reduction, the Scotch miners were called 
upon to strike for the return of the full amount of reduc- 
tion which they had accepted long before. If at the out- 
set the men had been content to ask for one-half—that 
is, the rate of the ‘‘ compromise” afterwards sought— 
perhaps the dispute might have been settled. 





The Admiralty have issued revised orders as to the 
working hours of the men employed in the fleet and 
dockyard reserves ; but this means that some of the 
men will be employed longer hours than before. The 
reserve men had hoped and expected that they would 
have their hours reduced in proportion to the dock- 
yard men, instead of which they are extended in some 
cases, The engine-room artificers have not benefited 
at all by the reduction of hours, even when in dock, 
some of them being kept long hours two or three days 
a week, There really does not appear to be any 
necessity for this. 


The strike of men at the colliery at Blackheath, 
Staffordshire, has ended by the owners conceding the 
demands of the men, and consenting to pay the recog- 
nised rates of wages. At the ‘Federation pits” the 
recent disputes as to surface men and boys seem to be 
settling down, by the acceptance of the terms agreed 
upon at the recent meeting of the conciliation board, 
so that in the mining districts generally we may assume 
that peace will generally prevail during the autumn 
and winter, unless something unforeseen should occur 
to mar the recent arrangements. 





ENGINEERING INSTRUMENTS AND THEIR 
CALIBRATION.* 


By Professor D. S. Capper, M.A., King’s College, 
London. 


THE paper which Professor Kennedy read to the Insti- 
tution of Civil Engineers in 1887 on ‘*The Use and 
Equipment of Engineering Laboratories,” renders any 
descriptive introduction unnecsssary. 

Since that paper was written there have been founded 
several new laboratories in this country, notably at Cam- 
bridge, Liverpool, Nottingham, and King’s College, 
London, but in the main the methods adopted and instru- 
ments employed in laboratory instruction remain as there 
described. 

The value of laboratory training to an engineer is now 
everywhere recognised. It gives him facility in design- 
ing and making accurate scientific experiments, and, 
above all, it-trains his judgment, and that faculty most 
essential to an engineer, his common sense, so that he 
may soundly interpret his results Many valuable engi- 
neering data are lost, or vitiated, by false assumptions as 
to the accuracy of the observations upon which they de- 
pend. One frequent source cf such error is a too ready 
reliance upon the accuracy of the instruments employed. 

There are two sorts of experiment which enter ve 
largely into engineering work of a)l kinds, and which 
especially exemplify the advantages of laboratory experi- 
ence, vz.: Testing engines and motors, and the strength 

* Read before the British Association, Oxford Meeting, 
Section G, 





of materials. In testing materials there are two instru- 
ments whose accuracy limits the accuracy of the resulting 
observations—the testing machine, which applies and 
records the load, and (where elastic extensions are re- 
quired) some form of extensometer for measuring the 
resulting strain. Ordinary specification tests involve the 
accuracy of the machine alone, and may be relied on with 
any first-rate machine to .5 per cent., which is sufficient 
for all practical purposes where the ordinary factors of 
safety are employed. But where determinations of the 
resilience or modulus of a material are wanted, some more 
exact knowledge of the limits within which the machine 
may be trusted are required. The more ey pos- 
sible sources of error are three in number: First, errors 
due to leverage ; second, errors produced by friction ; and 
third, errors in reading the position of the jockey weight. 

The actual value of these errors varies with different 
— as does the ease with which they can be deter- 
mined. 

Testing Machines.—It will generally be sufficient for 

practical purposes if an accuracy of 1 per cent. is insured 
in the limit of elasticity and breaking load values. 
_ If the modulus is required, the second significant figure 
is of importance. Beyond that figure it is unnecessary to 
go for practical work, as two pieces of the same material 
may differ by a greater amount than that in the value of 
their ‘* moduli,” and it would, therefore, be unsafe to rely 
upon a greater uniformity for constructive purposes. For 
purposes of calibration, machines divide themselves into 
two classes, vertical and horizontal. 

Horizontal Machines.—Horizontal machines require 
more knife-edges than vertical, and the weight of grip 
and connections between the last knife-edge and the 
specimen must be borne on rollers or other “ frictionless ” 
bearings. 

The calibration is rendered difficult by the fact that to 
apply dead loads (the only satisfactory method) a bell- 
crank lever must be interposed betweed the load and 
machine. Friction on this lever. therefore, vitiates cali- 
bration to some small extent. The maximum error will, 
however, be obtained in this manner. 

Vertical Machines.—Vertical machines have usually 
but one knife-edge between steelyard and specimen, and 
a dead load can be applied direct with but little trouble, 
for at all events an appreciable portion of the total range. 

Accuracy of Load Reading.—This will depend largely 
upon the proportions of the machine and upon the size 
of the jockey weight. In English vertical machines the 
load is usually measured by a 1 or 2 ton jockey weight. 
In horizontal machines of the Kirkaldy type a variable 
jockey weight is universal. In the former case, the error 
due to reading is probably the largest error in the load 
measurements. In the latter, the accuracy with which 
the load can be read exceeds the accuracy of the machine. 
With a 100-ton vertical machine with a 100-in. steelyard, 
and a jockey weight of 1 ton, .01 in. error in the placing 
or adjustment of the jockey index will cause an error of 
22% lb. in the reading, and a possible error of 45 lb. overa 
range. With a variable jockey weight this source of 
error can be made as small as you please. 

Vertical machines have been calibrated, but, as far as 
the author can discover, no published results exist of the 
accuracy actually obtained. Horizontal machines have 
also been calibrated for some portion of their range. 

In Professor Kennedy’s paper, above referred to, re- 
cords are given of the accuracy and sensitiveness of the 
machine at University College. The author has recently 
calibrated his own machine (50,000 lb.) at King’s College 
up to the point where the stress relieved the weight on 
the bearings of the grips, and so reduced the friction to 
that upon the knife-edges alone. 

The apparatus used, as being ready to hand, consisted 
of the torsion wheels belonging to the machine, to which 
ball bearings and a knife-edge were fitted for the purpose. 
This was found to answer very well for low, though of 
course unsuitable for heavy loads. Dead loads were 
attached to the rim of these wheels, and then balanced on 
the steelyard of the machine. Varying jockey weights 
were employed, so that measurements were taken at 
intervals along the whole length of the steelyard. 

Up to the point where the ball bearings failed there 
was an error, whose maximum value, including friction in 
the wheel bearings, was 24 lb. There was no noticeable 
upward tendency of this error, but fluctuations were 
observed between 8 and 18 Ib. 

To test the sensitiveness of the machine at higher loads, 
a test bar was inserted, and loads varying in value up to 
20,000 lb. total load applied. The extra load required to 
move the steelyard from its central position was then 
measured by placing weights of .1 1b. each on its outer 
end. The amounts required to produce the first visible 
drop were as follows: 


At 5,000 lb. total load, 6 lb. additional load. 
7 


” , ” ” ” 


»» 15,000 ” 75 oy 9 
” 20,000 ” 8.5 ” ” 


To test sensitiveness at starting, when all the friction 
due to the weight of the jaws, &c., was present, a silk 
thread was attached to the grips, and it was found that a 
thread which broke under a lvuad of 7.78 lb, sufficed to 
move the steelyard from its zero position against the 
stops. If we remember, therefore, that when taken over 
a raige this error will, in many cases, disappear, and 
always be reduced, and that with a variable jockey 
weight (even if iv is not less than 501b. in weight) the 
load can be accurately read to 1 lb, we are fairly entitled 
to assume that in such a horizontal machine, the maxi- 
mum error is below 25 lb. 

On a 10 in. steel bar, ? in. in diameter, 25 lb. total load 
would produce an extension of under =a 000 in., which 
would only affect the modulus in the third figure. 











A similar cast-iron specimen would extend axa in. 


under this load. In the vertical machine, with a maxi- 
mum possible error of reading of 45 1b. over a range and 
similar steel test bar, an ae in the extension of 

i Mag ; : 
$3,000 1s and on a cast iron 12,000 This 
would still leave the second figure accurate in the modulus 
if the average of a sufficient number of ranges were taken. 
To get an accuracy equal to that from a variable jockey 
weight, a test bar with larger area of section is needed. 
To insure certainty in the second significant figure in the 
modulus, measurements of extension must be true to 
iwqwo in., so that either of the above cases is well beyond 
this limit. 

Extensometers must be accurate, therefore, to this 
amount, and in order to insure this must be supported 
entirely independently of the machine— must, in fact, be 
self-contained on the test-bar. 

The instrument designed by Professor Kennedy is true 


in., and if properly adjusted is entirely free from 


in., would result. 


1 
to 10,000 
backlash. 
It can be readily calibrated by direct application to a 
micrometer, and is specially designed for ordinary labo- 
ratory use. The beautiful extensometers designed by 
Professor Bauschinger and Professor Unwin will read to 


eat in., and are, therefore, more adapted for scientific 


work where special precautions can be taken. : 

Professor Ewing has also lately designed a beautifully 
simple apparatus which will read accurately to m0 in., 
and supplies its own means of calibration against a 
micrometer screw. He has kindly consented to exhibit 
it, to those who are interested in its construction, at the 
end of this paper. 

With these latter instruments, if the necessary precau- 
tions have been taken, the testing machine previously 
calibrated, or the jockey-weight or sectional area of test 
bar adjusted so as to render its errors negligible, it is 
possible to approximate closely to the third figure of the 
modulus. No uniform calibration of these instruments 
has, however, ever been attempted, and itis at least possible 
that the want of consistency in published values of 
moduli, &c., by different observers may, in some part, be 
due to such absence of uniform standard calibration. In 
bending experiments a ible error, such as above indi- 
cated in the testing machine, has a more serious effect. — 

The length between supports of the beam, or its 
sectional area, requires to a proportional to the known 
error of the machine, For example, an error in the load 
of 45 lb. would, on a beam 20 in. between supports, and 
2 in. by 3 in. sectional area, cause an extension 


of -.— in. on a steel beam at the outer fibre, and on a 


18,000 

cast-iron beam of ;45 in. It is possible that neglect of 
this fact may have caused some of the discrepancies which 
have occurred in published beam experiments. Ib is 
advisable where small sections or long beams are to be 
tested to use a separate and more sensitive machine. 

Engine Trials.—When we turn to engine trials the 
possible sources of error are more numerous. In making 
up a heat balance for an engine, we have, on the one side 
of the account, fuel used. 

The measurement of fuel, being a weight measurement, 
can be extremely accurately made except for the fact 
that a certain amount of difference may occur between 
the state cf the fires at the beginning and end of the 
trial. This error can ey be reduced to less than 
4 per cent. by suitably lengthening the duration of the 
trial. The calorific value and heat constant can be deter- 
mined with equal precision. . 

On the other side of the account are quantities of heat 
expended in power, and, second, quantities of heat re- 
jected in exhaust and up the chimney. In a condensing 
engine these last (heat rejected) can be measured very 
closely also, as they depend upon weight and temperature 
measurements. If the thermometers are corrected by a 
single Gay Lussac correction, the exhaust rejection can be 
determined to less than 4 per cent. 

It is now possible to measure flue temperatures by a 
Callendar pyrometer to the roth of a degree, and by 
taking sufficient samples of fiue gases and subjecting 
them to chemical analysis, the heat rejected can be mea- 
sured to about 4 to 1 per cent. : 

Radiation losses are generally determined by the 
method of differences, but can be found very exactly by 
special experiment. As their total value should not 
exceed a small percentage of the heat expenditure, a very 
approximate determination will suffice to render the final 
result true to 4 per cent. : 

Power Measurement.—The power measurement 1s 
usually made by means of indicators, ~ the original steam 
pressure being made by means of gauges. A well-made 
gauge may be and remain accurate to 1lb. for a long 
period, but errors of 3 1b. to 8 Ib. are not infrequent, and 
it is probable that considerable alterations take place after 
undue heating or subjection to shocks. Periodical cali- 
bration of gauges is therefore advisable. 

The types of indicator in general use are so well known 
that any description of them will be unnecessary. It will 
suffice to point out that the essential principle upon which 
they all depend is the multiplication by some form of 
linkwork of the extensions and compressions of a spiral 
spring under variations of pressure. All engineers know 
that such an instrument caunot give ubsolutely accurate 
indications of pressure when used under varying condi- 
tions of temperature, &c. The more important sources of 
error are as follows : : 

1. The scale of the spring is sensibly different when 
hotandcold, Upon this point some interesting experiments 
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were made recently in the laboratories of Sibley College, 
America, and the results embodied in a paper read before 
the American Society of Mechanical Engineers last De- 
cember by Messrs. Carpenter, Marks, and Barraclough. 
They found that the average difference between hot and 
cold tests of the same spring was about 3.6 per cent. 

2. The effects of pencil and piston friction, inertia of 
cord, &c., have been investigated by Professor Osborne 
Reynolds. : 

3. The errors due to inaccuracy in length of levers, &c., 
all of which may occur, and tend to vitiate the indicator 
readings. 

Many of these errors do not affect the mean pressure 
readings to more than 4 per cent. ; most of them may be 
corrected by suitably adjusting the spring scale. This 
scale error frequently reaches 4 to 5 per cent. of the total 
indicated power, and as there seems little possibility of 
avoiding it altogether by improved manufacture, it is of 
great importance that, where closer accuracy is required, 
the indicators should be calibrated and a suitable correc- 
tion introduced. f 

With the object of investigating how far such calibra- 
tion and correction is practically possible, the author has 
recently devised and erected an apparatus in his labora- 
tory at King’s College for directly testing indicators and 
gauges under steam against a column of mercury. By this 
means pressures up to 180 lb. per square inch can be mea- 
sured with an accuracy of }in. of mercury. With this 
apparatus he has made a large number of experiments 
on different indicators, and has found the following prac- 
tical points clearly demonstrated : 

he Tests to be of value must be made at the same tem- 
perature at which the diagram is taken. In other words, 
the error of the indicator can only be determined at any 
pressure by heating the indicator to the same temperature 
that it would be subjected to at that pressure in actual 
use. For this purpose the most convenient method is to 
test the indicator under steam, and the conditions must 
then be closely identical with those it would be under 
when used in a steam engine. For indicators for use on 
gas and oil engines this condition is more difficult to 
attain. It is certain that in very many cases the tem- 
perature to which the spring is subjected, when attached 
to a gas engine cylinder, is very far below the tempera- 
ture of explosion. It is probable that the indicator 
evlinder is filled with a cushion of combustion products, 
and that the flame never actually enters it. Under these 
conditions it is not easy to determine what is the correct 
temperature at which it should be tested. It is at any 
rate more accurate to correct under steam than cold ; it 
would be still better to test under heated compressed air, 
in the manner advocated by Professor Witz, of Lille. 

2. A second condition is that spring and indicator must 
be tested together. This will be obvious. A small differ- 
ence in the adjustment of the same spring to two indi- 
cator pistons will make a considerable alteration in the 
piston friction and resulting error. 

3. A third point is that many springs which will give 
closely accurate results if used over a small range of pres- 
sure, will have very large errors over a wider range. As 
the result of these experiments the author has found that 
most springs cannot safely be used over the full range 
usually assigned to them, It is better to limit the height 
of the diagram in all cases to less than 2 in. The actual 
range which each indicator and spring will accurately 
cover can only be devermined by individual experiment. 
Many will little exceed a diagram 1} in. high without 
serious errors, 

4. Backlash or lag exists to a greater or less extent in 
most indicators. It is well-nigh impossible to avoid it, 
even with the very perfect appliances now used in their 
manufacture. It is due to a variety of causes. Many 
indicators, which show little or none up to 1 in. height of 
diagram, have a very appreciable amount above that 
point. This is probably due to side thrusts from the 
springs, and consequent friction upon piston and rod. 
Undue pressure — the pencil naturally magnifies this 
source of error. In general, the fewer and more rigid the 
links, the less will the tendency to backlash, other 

hings being equal. Where much backlash occurs, it 
will adie be found that successive observations taken 
at the same pressures will not repeat themselves exactly. 
The lines will wander round about a mean position. If 
readings be taken first with rising, and then falling pres- 
sures, 1b will often be found that one of these will remain 
constant for successive repetitions, while the other varies 
owing to slight alterations in friction. Oftener, however, 
both will be found to vary together. 

5. The atmospheric or zero line alters with alteration of 
temperature, and should therefore always be taken im- 
mediately after the diagram, time only being allowed for 
the complete escape of steam from the underside of the 
piston. This is naturally only important for measuring 
the absolute pressure of steam at any point of the 
diagram, and will not affect ths mean pressure. If the 
atmospheric line be taken previously, the pressures above 
the atmosphere will all be too high. It is probable that 
this error is not so t in actual practice, where the 
spring has not so much time to fully acquire the tempera- 
ture of the steam as in static calibration, where the steam 
is steadily applied for an appreciably longer time. 

Correction of Foregoing Errors.—The author finds that 
for purposes of correction, all the foregoing errors may be 
summed up under two heads, viz., scale errors and back- 
lash errors. 

Scale Errors.—The combined effect of rise of tempera- 
turs and unavoidable inaccuracies in both spring and link 
work, is to alter the scale of the diagram so that the 
spring becomes of higher or lower scale than its nominal 
value. By plotting the errors of several cards taken at each 
of a number of successive pressures, an error curve may be 
drawn with a base line representing the successive pres- 
sures, and vertical ordinates representing errors. It can 








then be seen at a glance what the general character of the 
inaccuracies is. The curve generally approximates to a 
straight line, with larger or smaller undulations ; and if 
a straight line be drawn through the mean values, it will 
usually be found to differ by less than 1 per cent. of the 
total pressure from any individual observation for a large 
portion of the range. In general, the actual observed 
errors will leave this line after a certain point, which will 
define the range beyond which the spring should not be 
taken. 

A spring which deviates widely from such a mean line 
should not be used where errors less than these deviations 
are important. A spring and indicator which show a less 
mean combined error than 2 to 3 per cent. is unusual. 
Many indicators, if taken beyond a 14-in. range of dia- 

m, ex 10 per cent. errors from their true reading. 
hese occur in both a positive and a negative direction. 
By the means of this correction line the true scale of spring 
in the given indicator can be determined. If observa- 
tions be taken on both rising and falling pressures, two 
sets of readings will be obtained, one up, the other down. 
A second mean line will then have to be drawn, and the 
difference between the two will represent backlash errors. 

Backlash.—In all such calibration, pistons, linkwork, 
and all moving parts must be oiled at frequent intervals, 
as would be done in practical use. Dryness or foulness 
of pe &c., will, of course, largely modify the back- 
lash. Under static teats, or with the steady and slow 
rise and fall of pressure which are necessary for the 
accurate determination of the pressure, it is probable 
that the maximum difference between the rising and 
falling position of the piston will be shown. In actual 
use, with the rapid alternations of pressure and quickly 
moving pistons and parts which then take place, it is 
probable that backlash may, to some extent, be reduced. 
On the other hand, any undue pressure upon the pencil 
point would very largely increase this effect. In some 
experiments made on this point, the author found that 
with engines running at a constant speed and doing 
constant work, by modifying the pressure on the 

ncil the diagram was altered in precisely the 

irection one would anticipate. The effect of back- 
lash upon an indicator diagram would be to make 
too low an admission line, too high an expansion 
curve, and too high an exhaust line, as long as it remains 
straight or drops. If any drop in the admission line, 
or rise in the exhaust line, occurs, this effect would be 
reversed. This is precisely what the author found in the 
cases referred to. ith straight admission and exhaust 
lines, increase of pressure on the pencil produced lower 
admission line, higher expansion line, and slightly higher 
exhaust. This indicates a method by which backlash can 
be approximately corrected for. Under the above con- 
ditions it will generally only be necessary to correct the 
admission line, as, the expansion and exhaust lines erring 
in the same direction, the mean distance between them 
will be practically unaltered by backlash. Where the ad- 
mission line falls, or the exhaust line rises, instead of 
being straight, it is the exhaust line which will require 
correction. This correction of course involves some 
trouble where a large number of cards have to be measured, 
and if backlash could only be avoided, or reduced to 
negligible dimensions, the simple correction for scale 
wa alone be required. 

An indicator has recently been introduced in this 
country, which seems to promise great possibilities in 
this direction. It has a rotary in place of a reciprocating 
piston, and there being no linkwork of any kind between 

ncil pone and spring, there is little opportunity for 

klash. The friction between piston and cylinder has 
been reduced to a minimum. If the spring is initially 
adjusted out of the centre line, side pressure, and there- 
fore friction, is caused upon the journals, increasing as 
the pressure rises, and there issome backlash. With the 
springs properly adjusted, however, the backlash is re- 
markably small. 

In the Crosby and Tabor instruments the springs are 
attached to the pistons by ball-and-socket joints, so as to 
allow them to adjust themselves if any slight deviation 
of the spring pressure should occur. But the danger of 
vertical play prevents sufficient slackness in this joint to 
render it always effectual. 

It is curious that one of the indicators which the author 
tested, and which gave the most consistent results, had a 
spring from which the ball had accidentally become un- 
fixed, though fitting it perfectly and sliding upon it with- 
out perceptible play. This seems to indicate that if this 
ball-and-socket joint could be made effectual, some of the 
irregularities due to piston friction would disappear. 
The backlash due to the linkwork was still present, ee : 
ever. 

In conclusion, the author hopes that, in pointing out 
the possible values of indicator errors, he may in no sense 
be deemed to depreciate their value. <A clear idea of 
what these errors are, and how they can be avoided and 
allowed for, must only tend to increased confidence in the 
indicator as a scientific instrument. If in any degree 
this von ved has helped to attain that result, it will have 
accomplished the object the author had in view. 





THE DESIGN OF MAIL STEAMERS. 


The Design of Mail Steamers, with special reference to 
thetr Use for War Purposes.* 


By Professor J. H. Bitgs, Member of Council. 


Tue celection of a subject for a paper for the summer 
session at a port like Southampton naturally involves, in 
a greater or less degree, the consideration of mail steamers; 
and the ——— of the arsenal of Portsmouth, replete 
as it is with naval war material of all kinds, cannot but 
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suggest the question of how much assistance mail steamers 
may be to the Navy in time of war. 

t is evident that the ordinary mail steamer of over 
5000 tons, with a sea speed of over 16 knots, has a sea- 
keeping power and a sea-going speed not inferior to many 
warships. For carrying despatches or for scouting these 
qualities are necessary, but this work can at the best only 
relieve warships from such duties. It is submitted that 
it is a question of national importance, and one which is 
deserving of consideration and discussion by this Institu- 
tion, whether mail steamers may not be so designed that 
they may in time of necessity leave their peaceful business 
of carrying mails and passengers and take —— among 
the fighting ships of the Navy, where they will be capable 
of doing work similar to what is expected of our first-class 
cruisers. It is with the object of raising this question, 
and indicating some of the points to which attention may 
be given in designing mail steamers with this object in 
view, that this paper is submitted to the Institution. 
While efficiency for commerce is the first consideration 
for the shipowner, it need not be the only consideration, 
and if, in considering what is best for commercial require- 
ments, there may be alternative methods of equal value 
open to the ship designer, that which is of greater use for 
war purposes ought to be, and probably will be, preferred. 
As some justification for this statement, one has only to 
refer to the papers read by Mr. James Dunn, in 1882 and 
1883, on merchant steamers and bulkheads, to see what 
shipowners did when some of the simplest requirements 
for war purposes were pointed out tothem. The greater 
subdivision of these merchant steamers was expected to 
have detracted somewhat from their commercial efficiency. 
This expectation was probably only realised to a small 
extent, “ at the present time vessels are successfully 
running with much greater subdivision than that thought 
desirable ten years ago. It is therefore evident that 
shipowners can adapt their ships so as to meet some of 
the requirements for war purposes without detracting un- 
duly from commercial efficiency. But there is obviously 
a limit to the amount which can be done by the ship- 
owner for this purpose without involving him in an extra 
first cost which can give no commercial return, but which 
may, on the contrary, be a constant cause of loss. Ib is, 
however, at first desirable to see what can be done to 
make a mail steamer so that she can readily be changed 
into a warship, and then to see what such changes in the 
design will involve in the commercial efficiency of the 
vessel, and how the losses due to such changes can be met 
by the country in return for the services such a vessel can 
render in time of need. Another way of putting the 

uestion is to ask whether it is necessary that all the war- 
ships of a country should be unremunerative in times of 
peace, or whether some of them may not be doing useful 
service, such ascarrying mails and passengers. It is desir- 
able first to consider in what respects, and in what 
manner, an ordinary mail steamer should be modified to 
make her suitable for war purposes. 

As far as I understand the requirements of the Ad- 
miralty for merchant ships which ey big used for war 
purposes, they are, (1) the ship must divided so that 
when one compartment is in free communication with the 
sea the ship will not sink; (2) that the decks shall be 
capable of being readily strengthened so as to carry guns. 

The points which may be considered in a mail steamer 
with reference to her suitability for war purposes may 
be taken broadly to be, (1) subdivision ; (2) capability of 
being protected by armour or ; (3) facilities for plac- 
——< working guns ; (4) speed ; (5) coal endurance, 

irst, as to subdivision, it is usual to fit large mail 
steamers with a double bottom throughout, though in 
some notable cases this has not been done. This double 
bottom is not, as in the large warships, carried up the 
side, but is usually stopped before the turn of the bilge. 
Hence, for any purpose of use in war time, for protection 
against guns or torpedoes, it need not be considered. 
Other longitudinal subdivisions, such as middle-line bulk- 
heads, fore-and-aft coal bunker bulkheads, may be of 
great use. Starting on the assumption that coal can be 
made use of as protection, it is obviously desirable to put 
the coal where it can give protection—viz., in the vicinity 
of the water line at the sides of the ship. 

A very common arrangement of bunkers is to have the 
coal in transverse blocks, extending from side to side of 
the ship, the boilers extending from side to side in ad- 
jacent compartments, This arrangement is shown in 
Fig. 2. This method does not give a maximum of pro- 
tection for a given amount of coal. To insure the maxi- 
mum of protection there should be no transverse block, 
except, perhaps, one at each end of the machinery space. 

The arrangement of bunkers which gives the best pro- 
tection is that where the boilers are at the middle line, 
and the coal is at the side. The longitudinal bulkheads 
forming the sides of the bunkers can be continuous for the 
length of boiler space, and in some ships this side bulk- 
head can be carried ea the engine space also. The 
axis of the cylindrical boiler is almost of necessity placed 
fore and aft, especially if the boilers are double-ended. 
This arrangement admits of further subdivision if the 
beam of the vessel and the diameter of boilers be so chosen 
in relation to each other that the bunkers on each side of 
the ship shall contain all the coal necessary for the voyage 
for the boiler between them. Then each boiler end may 
have abreast of it all the coal that is necessary, and the 
bunker space abreast of the boiler may be divided by a 
transverse bulkhead between the ship and bunker sides, 
through which there need be no opening. Such an 
arrangement is shown on Fig. 1. 2 

The space occupied by these two alternative methods ia 
not very different, the superiority of one over the other 
depending upon the amount of coal carried. The arrange- 
ment shown in Fig. 1 avoids coal passing at sea, and ad- 
mits of ready shipment of coal in port with a minimum of 
labour in stowage. The question of rapidity of coaling in 
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port is dependent partly upon the number of openings 
through which coal can be passed, and partly upon the 
facility with which the coal will run, so as to fill the bunkers 
with as little assistance as possible from the coal-heavers. 
Both these considerations are best fulfilled by the long 
side bunkers when they are of considerable size, as in 
Fig. 1. Even if the relation between beam of ship, dia- 
meter of boiler, and length of voyage cannot be so fixed 
as to allow all the coal necessary for each boiler to be 
carried abreast it, the arrangement in Fig. 1 is preferable, 
though it will be necessary to carry additional coal either 
on the deck above the boilers or in transverse bunkers 
between the boilers. It is, however, worth very serious 
consideration whether the beam of the vessel and the dia- 
meter of the boilers should not be so related to each other 
that the capacity of the bunkers abreast of the boilers 
should be sufficient for all the purposes of the voyage. 
The material necessary to form bunker bulkheads would 
be so placed so as to be of structural strength greater 
than in the other way, The bunkers would be a large 
cellular structure at the side of the ship, and would form 
a protection of the best kind against the effects of col- 
lision. 

Probably this amount of subdivision of coal bunkers 
and boiler-rooms is the greatest that can be afforded, if 
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commercial efficiency only is taken into account. Effi- 
ciency for war may be kept in view by placing a row of 
horizontal stiffeners or beams between the ship’s and 
bunker sides at a distance of 8 ft. or 10 ft. below the 
water line, so that in war time a flat of wood or iron 
could be readily laid upon those beams with a view to 
further subdivision, and to the retention of the coal in the 
vicinity of the water line. The stringer or keelson at 
ship’s side at the line of these stiffeners could be made 
water-tight, either in the usual way by staple angles, or 
80 arranged that when the flat is laid it could be readily 
mace water tight with cement. 

In the largest vessels the lowest continuous deck is not 
far from the water line, and is sometimes below it. As 
this deck is required for passengers, the space amidships 
is too valuable to give to coal bunkers. Even in this case, 
however, efficiency for war may be kept in view, and 
without interfering with commercial efficiency provision 
for protection may be made. It is quite common to have 
partial bulkheads several feet in width between the decks 
for purposes of structural strength. Usually the line of 
the inside edge of these bulkheads is arbitrarily chosen, 
and the position of this line in each bulkhead has no rela- 
tion tothe adjacent one. If, however, the inside edges of 
these bulkheads be arranged all in one plane, say, 10 ft. 
from the ship’s side, it would be very easy to run a line 
of plating on this plane in war time, so as to form an in- 
side line of further longitudinal subdivision. 

The lower and main decks are usually p'ated, though 
not usually caulked. If, when the ship is building, the 
lower deck be caulked, and an angle, with its flange stand- 
ing some 3 in. above the wood planking, be fitted, and if 
holes be punched in this angle, as well as in those forming 
the stiffeners on the inside edge of the partial bulkhead, 
already referred to, and if similar arrangements be made on 
the underside of the main deck beams, there will be all the 
necessary means of connecting a line of plating, and thus 
forming this line of subdivision at a most important part 
of theship. If the further precaution is taken of making 
the partial bulkheads themselves water-tight at the lower 
deck, the side of the ship in the vicinity of the water line 
can be most readily subdivided into a large number of 
small compartments, and the ship’s liability to sinking 
from the effects of gun-fire be considerably reduced. This 
method of subdivision may be carried out as far as such 
Partial bulkheads extend ; and as these bulkheads add 
very considerably to the strength of the ship, it may not 
be too much to say that the arrangement for such sub- 











division in war time should be made for three-fourths of 
the whole length of the ship. It is probable that this 
amount of subdivision is as small as is practicable for 
rapid handling of coal at sea. 

In considering the subdivision of a vessel.for war pur- 
poses by longitudinal bulkheads, it may be objected that 
when one side of a ship is damaged by collision or gun- 
fire, the vessel may receive a very inconvenient, and, 
possibly, dangerous, heel. This may be obviated by 
placing similar compartments on opposite sides of the 
ship in communication with each other, either by pipes of 
large size, or, if the compartments be immediately above 
the double bottom, by setting off one frame s in the 
double bottom through which water may flow freely from 
one side of the ship to the other. 

This is a simple method of automatically maintaining 
an upright position in a warship which is liable to pene- 
tration near the water-line by gun-fire or other means, as 
the water which enters one compartment on one side of 
the ship and tends to cause the heel will find its way 
freely to the other side and prevent the heel. Naturally 
more water enters the ship, but it is submitted that ib is 
better to have a little more immersion than an incon- 
venient and possibly alarming heel. 

This method of maintaining the upright may be worth 
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adopting from the first in a mail steamer, as far as the 
lower bunkers are concerned, because it can be simply 
applied, and is a precaution against excessive heeling in 
the case of collision ; but the provision for its adoption 
in the case of the further subdivison of compartments 
above the lower deck in war time would be a more 
serious matter, as the number of ne is greater, 
and the communicating pipes would have to go through 
the lower bunkers. These pipes may either be put in 
permanently, when the ship is building, or be treated as 
war-time fittings, which would be removed from the ship 
after they had been first fitted and ot in store. The 
part in the double bottom must be fitted when the ship is 
building. hese communicating pipes should have no 
valves upon them, but should extend from side to side, 
and should always be open, and, therefore, always ready 
to serve their intended purpose. 

With reference to the main transverse bulkheads of a 
ship, so much attention has been given to their construc- 
tion and spacing by the Bulkhead Committee that there 
is no necessity to take up time with this matter. Shi 
have been built with bulkheads placed so as to fulfil the 
condition of being able to float with any two adjoining 
compartments in communication with the sea, and no 
large ship, which it is intended shall be used for war pur- 
poses, should be without such subdivision. 

For war purposes, the chances are that, other things 
being equal, the greater the number of transverse bulk- 
heads the longer will a ship remain afloat under gun-fire, 
provided that the bulkheads are free from openings, and 
strong enough to resist water pressure. Tor carrying 
passengers there is a limit to the smallness of the com- 

rtments, especially when there are no openings in the 

ulkheads. Each compartment so separated from the 
others must have its own stairway, and the loss of space 
due to a large number of stairways would become serious. 
Probably 32 ft. to 35 ft. is the minimum distance which 
is permissible between main transverse bulkheads, thus 
dividing a ship, say, 500 ft. long, into 14 to 16 com- 
partments. 

The question of subdivision for war or mercantile pur- 
poses cannot be considered at the present time without 
dealing with the question of openings in the bulkheads. 
In a mail steamer it has been demonstrated to be 
practicable to have bulkheads without doors in all the 
passenger and cargo compartments, and doors only in the 
machinery space well above the water-line. The safety 
and simplicity of such an arrangement are obvious. Ifa 














vessel so divided goes into action, or into fleet manceuvres, 
one considerable cause of anxiety is absent. The vessel, 
as far as transverse bulkheads are concerned, is always 
ready for action, and cannot be put in danger by the 
unauthorised opening of water-tight doors. 

The disadvantage of such an arrangement for a warship, 
or a mail steamer used for war purposes, is that passage 
between compartments can only be had above the water- 
line, and, consequently, in an exposed position. Those 
who will have to fight warships can say which is the 
preferable risk to take. With the unpierced bulkheads 
the ship is more secure, and in vessels of the cruiser type, 
amongst which the mail steamer fitted for war purposes 
must be cl , subdivision is the chief defence. It 
seems, therefore, desirable to endeavour to retain the bulk- 
heads intact. 

There are, however, other things to provide for besides 
—- for men to pass through. Even in those vessels 
which have bulkheads unpierced for doors, there are pipes 
passing — below the water line. The method of 
pumping and draining the ship, usually adopted, is to have 
one or more central stations in the machinery space, from 
which pipes are led into the different compartments, so 
as to pump any water from them. These pipes pass through 
the bottoms of the bulkheads. Any damage to a pipe 
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occurring in a flooded compartment will cause the water 
to flow through the pipe to the compartment intended to 
be pumped out by the pipe, and it is quite conceivable 
that a central station may be damaged when the compart- 
ment in which it is is flooded, and all the compartments 
drained by the pipes connecting with the central station 
might be soon flooded. This can be obviated by putting 
@ pump in each compartment, and, as it is impossible for 
any pump to cope with a very serious leak, it is only 
possible to use such pumps for draining a compartment, 
or for coping with a small leak, such as would be likely 
to occur from a small injury to an adjacent bulkhead. 

In a mail steamer divided into main compartments 
32 ft. to 35 ft. long, it would be quite practicable to have 
such an arrangement, but in a warship divided more 
minutely than this, and still further subdivided by hori- 
zontal flats, it would be quite impracticable to have such 
an arrangement for every compartment. 

One method of carrying this out for the main compart- 
ments of the ship is to have, at each main transverse bulk- 
head, a small compartment large enough to hold a steam 
pump. This compartment should be water-tight, and 
accessible directly from a deck above the water line by 
means of a trunk. On the side of the compartment at 
the bottom there should be a sluice valve, worked from a 
deck above the water line. he water in the main 
compartment could be drained into the pump compart- 
ment through the sluice valve, from which it could be 
discharged by the pump. 

The steam connection to the pump could pass through 
the bulkhead above the water line, so that the main 
compartment could be efficiently drained, and the bulk- 
heads need have no holes in them below the water line. 
The sluice valve and pump suctions would in all ordinary 
times be accessible from the deck for examination. This 
is a matter of importance in — holds, where pump 
suctions and sluice valves are usually quite inaccessible. 

A method of carrying out this idea, and at the same 
time assisting the structural strength of a bulkhead, is to 
make all the bulkheads dividing main compartments 
double instead of single. The space between the two 
bulkheads is available for the trunk purpose named above. 
It can hold the et and will serve the further purpose 
of a well to the fer e bottom, with the important advan- 
tage that if a double-bottomed vessel runs over some- 
thing which opens to the sea the outer skin beneath the 
double bottom, the water cannot flow into the vessel’s 
holds through the supposed non-return valves in the tops 
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of the wells, as is the case with the present arrangements 
but is confined to the space between the bulkheads, an 
may rise to any height it can without flooding a com- 
partment. Such a double bulkhead, with lattice girder 
work between, would be very strong to resist water pres- 
sure in the event of a compartment being flooded. 

Figs. 4 and 5 show such an arrangement. The bottom 
strake of plating is 25 per cent. more than the thickness 
required by Lloyd’s. This increase has been made to 
provide for the greater corrosion which will take place at 
the bottom of the bulkhead. The remainder is »‘,ths thick, 
being carried double to main deck. From main to upper 
it is also x‘sths thick, but single. This is considered thick 
enough The weight of this arrangement in a midship 
bulkhead of a ship of 57ft. beam and 40 ft. deep is not 
more than the single bulkhead constructed in accordance 
with Lloyd’s rules. 

The double bulkhead need not be carried further above 
the water line than to the main deck. It will be sufficient 
to carry a trunk from the main to the upper deck imme- 
diately over the pump, so that, to overhaul the pump, it 
may be lifted up bodily. For structural purposes this 
arrangement seems to be stronger than the ordinary one. 
For resisting water pressure it is at least as strong, and, 
even if any leakage should occur from strain, the water 
can only get into the well or space between the bulkheads, 
in which space it can be dealt with by the pump without 
affecting cargo in the next compartment, and if not too 
great for the pump to cope with, the leak can be got at 
readily and stopped. 

Other holes are made in bulkheads. though not at such 
a low position as for bilge or drainage pipes. Electric 
light wires, voice pipes, steam and other pressure pipes, 
all have to go through bulkheads. Of these, the steam 
pipes make the largest hole in a bulkhead ; but in both 
war and large merchant ships they are usually high up, 
but not generally above the water line. It would not be 
difficult to put steel trunks round the steam pipes, which 
could be made water-tight, and would tend to prevent 
water which got intoa compartment from getting into an 
adjacent one through the hole made through the bulkhead 
for the steam pi Inside this trunk voice pipes and 
electric wires could pass. It would make the steam pipe 
as safe as a boiler from damage by gun-fire if this trunk 
were made about the same thickness as the boiler shell ; 
and if the mountings not in the trunk were made of the 
same thickness and of tough metal, they would be equally 
capable of resisting the effect of gun-fire. This resist- 
ance, either in the case of the boiler or the horizontal 
trunk, would be considerable against splinters. 

Steam pipes have to be varried at a considerable height 
in large mail steamers, on account of the length of the 
stroke of the main engines. Hence it is of importance 
for war purposes to keep the stroke as short as sible, 
and to keep the engines as low as possible in és ship. 
The smaller stroke of engine is accompanied by a smaller 
breadth of base, which allows the engines to be placed 
lower in the ship. The tandem type of engine is not a de- 
sirable one, aud should be avoided in a steamer required for 
war purposes. Probably from a marine engineer’s stand- 
point there may be advantages in this type of engine, but 
the disadvantages for war purposes are so great that the 
tandem type ought not to be allowed in mail steamers 
which are likely to be taken up in war time. On the con- 
trary, some sacrifice of efficiency should be made, if it is 
necessary, by adopting shorter stroke and the non-tandem 
type. Enogines of great power have been run for six 
days continuously at 90 revolutions per minute, and there 
seems to be no valid reason why this number of revolu- 
tions should not be considerably increased, and the stroke 
proportionately reduced. 

Ip is hardly necessary to say that for war purposes 
twin-screws should be adopted, but their adoption renders 
it more easy and more —_ to adopt short stroke 
and high revolutions, as it is only by narrowing the base 
of the engines that good space can be got abreast of them 
for coal protection. 

The one point in which a mail steamer may be expected 
to be superior to a warship is in the efficiency of her 
machinery. The everyday use of it at its maximum 
power, under the pressure of commercial necessities, 
causes it to attain and maintain a high state of efficiency, 
which is difficult of attainment under other circumstances. 
This high efficiency exists also in the engine-room staff, 
and it may therefore be fairly assumed that the machi- 
nery of a mail steamer in constant service is more capable 
of developing its best results than is that of a warship. 
It is, therefore, necessary that this machinery should be 
designed so as to be as well protected as possible in war 
time, and not in such disregard of this consideration as to 
expose important parts of it to rapid and easy destruction, 
as 18 the case in tandem engines. 

The stability of these steamers, measured by meta- 
centric height, is of importance in dealing with the ques- 
tion of protection. For seagoi *% purposes, in an intact 
condition, 1 ft. of metacentric height is probably suffi- 
cient. In vessels with double bottoms any loss of stability 
due to burning out coal can be made good by the use of 
water ballast. But for war purposes, on account of the 

ssible flooding of some compartments, it is desirable to 
have a much greater metacentric height than that stated. 
If the weight of the cargo that mail steamers carry is re- 

laced by coal, its centre of gravity will generally be 
licker than that of the cargo, as it will be placed for pro- 
tection in the vicinity of the water-line. It will be liable 
to be used, but the use of this part of the total coal will 
not sensibly affect the stability of the vessel in the intact 
condition. If any ee ee containing coal are 
flooded in the vicinity of the water-line, there will be 
some stability maintained by the water-displacing power 
of the coal ; so that even if the centre of gravity of the 
ship when intact is not affected much by using the 


its stability in a flooded condition will be. This points to 
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the necessity of having either a considerable metacentric 
height in fully loaded condition, or of having large water- 
ballast tanks, so as to vary the height of the centre of 
gravity as coal is used. Vessels without water-ballast tanks 
will be at a considerable disadvantage compared with 
those having them, as they must certainly either carry 
something like pig iron for ballast, or must be content 
with a much smaller amount of consumable coal in the 
ship. Hence it is necessary for war purposes that a mail 
steamer should have large ballast tanks. Large initial 
stability is of great value in enabling a vessel to retain 
some positive stability with a large number of compart- 
ments flooded, but it is a disadvantage in the intact con- 
dition unless accompanied by bilge keels. These seem, 
therefore, to be a necessity in a steamer for war pur- 
poses. 

In considering the possibility of 
steamer by armour, it must be assumed that this armour 
is not carried in time of peace. Consequently, this 
armour must be arranged in such a way that it can be 
readily shipped in time of war. If the amount of weight 
at disposal is sufficient to give a considerable amount of 
protection, it seems necessary to put it on the side of the 
ship as vertical armour. 

he amount of subdivision in a mail steamer cannot be 
as great in the vicinity of the water-line as it can be in a 
warship, and less reliance can be placed upon the sub- 
division to keep the ship in a fighting condition. Hence 
the necessity for keeping the water out of these compart- 
ments. Further, it would be very difficult to ship in a 
short time large quantities of internal protective deck 
armour, even if it were practicable to arrange in the 
original building of the structure a deck in a suitable 
position and with suitable support. On the contrary, the 
fitting of side armour upon previously prepared supports 
would be comparatively easy. The armour and backing 
should be fitted to the ship while she is building, and 
then removed, the backing being secured to the armour, 
so that both might be put upon the sbip at one lift when 
she is preparing for war purposes. 

Fig. 3 shows a midship section arranged in a suitable 
manner for carrying armour. When the armour is not 
carried the sharp corners of the shelves would be filled in 
with wood, as shown on the drawing. The armour belt 
is shown 5 ft. above and 5 ft. below the load line. In 
ordinary times the breadth of the water line would be 
less than the full breadth of the ship, and _ the stability 
would be less than in the ordinary form. This variation 
is in the direction of small stability when on ordinary ser- 
vice, with a possibility of increasing it when on war 
service. This is in the direction already indicated as de- 
sirable. 

If for any reason it is desirable not to have a recess in 
the side in ordinary service, the recess may be filled in 
partly by the teak backing and partly by other timber, 
which would have to be removed in time of war. The 
outside timber would have to be sheathed with plates, say, 
tin. thick, screwed on tothe wood. This would make a 
good working side in the vicinity of the water-line, where 
barges usually knock the plating about most. The fitting 
of transverse armour bulkheads would be more difficult, 
but with the large hatches common in mail steamers, the 
plates could be shipped and landed on previously pre- 
pared supports. It would generally happen that the belt 
would be partly above and partly below a deck, so that 
the work upon the plates of a transverse bulkhead could 
be done by two separate working parties, There seems to 
be no great difficulty in arranging for an armour belt 
which could be fitted during construction, and could 
be kept in a port where it could be rapidly shipped 
and fastened in war time. The deck protection could 
be provided by fitting what are known as splinter 
gratings on the top of the ordinary steel or wood deck. 
These splinter gratings would have to be fitted perma- 
nently in the funnels, but could be removable elsewhere. 
In cases where it seemed to be desirable to extend the 
belt for only a part of the length of the ship, it would be 
necessary to carry the splinter grating protected deck to 
the ends of the ship. To make this deck effectual, it 
would be necessary to make it a water-tight deck, instead 
of making it of stringers and ties, as is usually the case 
with a deck at such alow level. The magazines would be 
below this deck, and in a ship with twin screws, probably 
the best place for these magazines would be between the 
tunnels ; for the water-tight deck, the transverse bulk- 
heads, the tank top, and the tunnel sides, if carried up to 
the water-tight deck and down to the tank top, would 
form the necessary water-tight box which usually incloses 
a magazine. A special trunk could be fitted to act as an 
ammunition hoist, which would serve asa ventilator in 
ordinary times. The weight involved in making this 
trunk 2 in. thick—a common thickness for a warshi 
would only be 10 tons for each trunk, and this could be 
made part of the original structure of the ship, to be 
always carried in peace or war. It would be advisable to 
fit a similar water-tight compartment at the fore end of 
the ship. The space abreast of the two additional fore- 
and-aft bulkheads necessary to form this compartment 
could be used for carrying fresh water in bulk, and the 
pipes necessary for filling and emptying these compart- 
ments could be fitted so as to act as flooding pipes for the 
magazines. If for any reason it was not desirable to use the 
space for fresh water, it could be made available for cargo 
by having two additional hatches, the ordinary middle-line 
hatch serving to bring the cargo to the level of the water- 
tight deck. Over the compartments destined to hold 
magazines, it would be desirable to fit arrangements for 
readily shipping protective deck plating of, say, 2 {n. 
thick. The _— gratings fitted over the other part of 
the deck would be here dispensed with. 

The only other vital part of the ship necessary to con- 
r. In four of the later ships built 
with the intention of being armed cruisers, the steering 


rotecting a mail 








gear has been kept below the water line. In this respect 
these vessels are as efficient as the best warships, with the 
difference that there is no deck protection above them. 
This protection could be formed either by thick plates 
or splinter gratings over a water-tight deck, either of 
which could be rapidly put on board in war time, if pre- 
viously arranged for when the ship is building. 

Little need be said about the facility for working guns. 
The clear deck space of an ordinary mail steamer gives 
ample room for working as many guns as the number of 
men available, who can handle them, would permit. At 
each end of the ship, on the forecastie and poop, two 9-in. 
guns can be carried and fired without much special pre- 
paration, as mail steamers are usually stronger in these 
parts than warships. It would not be difficult to 
adapt these structures to carry 9-in. guns with their 
shields. It would also not be difficult to cut ports in a 
centre bridge: house for carrying either 6-in. or 5-in. guns, 
these ports being kept permanently shut when the vessel 
was on her ordinary service, or used for the ordinary 
purposes of the ship. The gun stations could be placed 
almost anywhere, as the cabins and saloons in the upper 
deck would probably be removed when the vessel was 
taken up for war purposes. 

In the part of the upper deck between the poop and 
bridge-house, and forecastle and bridge-house, there is 
usually ample room for guns. In some of the later 
vessels the promenade deck is strong enough to carry 

uns, and it would be preferable always to make this 
, ae suitable for such a purpose, in order to carry the 
guns at as great a height as is practicable. The amount 
of extra material necessary to do this would not be great. 
It would be as easy to fit either submerged or above- 
water torpedo tubes as it is in a warship, all the fittings 
except the part attached to the ship’s side being removed 
and placed in store after having been fitted. To make 
the vessel suitable for war purposes a conning tower 
would have to be fitted, the support being permanently 
worked into the vessel. It will be necessary to take 
account of the weight of the crew and their stores and 
provisions, the engineers’ etores, and possibly a net defence 
against torpedo attack. Many items of weight, such as 
cabins and their fittings, could be removed from a mail 
steamer in war time. All the foregoing points affect more 
or less the design of the vessel, and would have to be taken 
fully into account in preparing the construction drawings. 
To give definiteness to the suggestions, the extra weights 
involved have been calculated for a vessel 500 ft. by 57 fo. 
by 40 ft. They may be summarised as follows: 

Per- Tempo- 
manent. rary. 

(1) Boilers and bunkers arranged so Tons. Tons. 
that all coal may be abreast and 
beams placed in them so that a 
temporary flat may be fitted at 
half height in war time. This in- 
volves 40 tons of permanent extra 
weight of bunker bulkheads, but 
adds considerably. to longitudinal 
strength of ship, so that savings 
may possibly be effected in other 
ways to reduce this. The weight 
of the temporary steel flat will be 
30 tons mee - = - 
Web frames to be made sufficiently 
wide between main and lower 
decks, so that they may form the 
inside line of a further longitudinal 
subdivision which shall be fitted 
only in war time. The longi- 
tudinal water-tight work at the 
decks to which this bulkhead would 
be connected is assumed to be 
permanently carried. The perma- 
nent weight added by this arrange- 
ment, if it be adopted for three- 
fourths of the length of the ship, 
will be about 25 tons. The tempo- 
rary or war-time bulkhead will 
weigh about 45 tons : nee 
(3) To prevent a dangerous heel, if a 

compartment on one side only 

should be flooded, the correspond- 

ing compartments on opposite sides 

of the ship should be connected by 

a pipe, so that when one is flooded 

the other may be also. The per- 

manent additional weight would 

be 25 tons. The temporary weight 

would be 15 tons... oe ee 
(4) Make main transverse bulkheads 
of ship double, with a space be- 
tween which can serve as a well. 
In this space place a steam pump 
and also a steam ejector. The 
extra weight due to this arrange- 
ment will be about 25 tons ee 
Increase capacity of double bottom 
so that greater power to maintain 
stability in damaged condition 
may exist. Adding 1 ft. to the 
depth of the double bottom will 
add 60 tons oe ae & 
Permanently protect the main 
steam pipe and mountings by a 
tube, say, 14 in. thick, and 4 ft. in 
diameter, through which the elec- 
tric light wires, telegraph wires, 
voice pipes, auxiliary steam pipes, 
and all things which cause holes 
to be cut in bulkheads can be car- 
ried. Extra weight due to this, 
100 tons oe oes ee 


40 30 


(2) 


25 «45 


15 


25 
(5 


— 


60 
(6) 
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Per- Tempo- 

manent. rary. 

(7) Recess the side for, say, 300 ft., so Tons. Tons. 
that armourand backing previous] 
fitted may be readily shipped. 
Extra weight due to the per- 
manent alteration of structure will 
be about 110 tons. The loss of dis- 
lacement due to the recess would 
about 140 tons on a 27 fb. 
draught. If permanently filled in 
with wood, the extra weight woul 
be 300 tons... ais aie tae 
Armour, 8 in. thick on side, 
and 6 in. on transverse bulkhead 
with backing 6 in. thick, carrie 
for 300 ft. on the side, will weig 
1300 tons ie a nae see 
Make deck over boilers and engines, 
and orlop deck beyond belt water- 
tight permanently, and temporarily 
fit either plates or splinter gratings. 
The permanent extra weight would 
be about 30 tons. The temporary 
weight of deck, including a 2-in. 
shield over magazines, will be 
about 550 tons —_... Oa 
Fit a 12-in. conning tower. The 
extra permanent weight would be 
about 10 tons. The temporary 
weight of conning tower and tube 
to connect communications would 
be about 100 tons... ... aa 
(10) Permanent strengthening for, say, 
two 9,2-in., ten 6-in. quick-firing 
guns, and a corresponding number 

of small quick-firers. This may 
involve about 40 tons. The weight 

of the guns and their fittings and 
ammunition would be about 600 
tons ‘ Rte me ie 


Loss of 
displace- 
ment. 

140 


110 1300 


(8) 


(9) 


10 100 


40 600 


605 2640 
assenger 
re - 


(11 The fittings peculiar to 
and cargo carrying could 


moved in whole or in part... 400 


2240 

(12) The crew and stores necessary to 
equip the ship for war would 
amount to about 350 tons ... 350 


605 2590 


Thus we have a permanent addition of about 605 tons 
to the vessel, which would be a Joss of weight-carrying to 
this amount. In some ships this would mean loss of 
freight-earning ; but in others, whose earnings depend 
upon measurement goods, it would only involve a small 
extra expenditure of fuel to drive the heavier vessel. 
The net additional weight to be carried to —_ the 
vessel for war as described would be about 2590 tons. 
Such a vessel on 27 ft. draught would have about 5800 
tons of total weight-carrying in ordinary work, without 
allowing for the permanent additions described above. 
After allowing for these and the congrats additions, 
which make in all 3195 tons, there would be available for 
coal 2700 tons. This amount of coal would enable the 
vessel to steam at full speed for 10 days at full power, or 
for 20 days at half power, which is about the proportion 
the Admiralty el i of two-thirds natural draught 


power would amount to. he corresponding speeds 
would be about 19 and 15 knots, and the distances 
steamed would be 4500 and 7200 knots. Longer 


distances could be steamed at lower speeds. The 
extra cost of the structure would not be considerable, 
in relation to the total cost, and the modification neces- 
sary would detract but little from the commercial 
efficiency of the vessel beyond the loss of freight-earning 
due to the loss of weight-carrying. It is believed that 
such a vessel, when fitted with her removable war equip- 
ment, would, for gun, torpedo, and protective capabilities, 
be little, if any, inferior to our first-class cruisers, while 
in speed and coal endurance it is believed such a ship 
would be superior. It may be objected that the large size 
of these vessels makes them unhandy for manceuvring, 
but this is largely a matter of rudder area ; and when we 
know that vessels larger than the size chosen can turn a 
complete circle in five minutes, much of the force of this 
objection is removed. e loss of money earning in such 
& vessel due to the permanent additions to structure 
would vary in different trades. Where the trade is with 
— so light that there is no chance of the vessel being 
made too deep in the water by these additions, it is pro- 
bable that the extra working expenses would be about 
20002. per year. The first cost of these permanent addi- 
tions would be about 25,000/., representing about 4000/. 
per year for interest, insurance, and depreciation, Inthe 
trades where deadweight is of importance, the loss of 
600 tons of cargo isa more serious matter. It is diffi- 
cult for a shipowner to say what loss in money is 
likely to be involved by Bios 4 @ permanent load, but it 
18 probable that 15,000/. per year would be accepted as 
@ solatium for this loss, and this, with the 4000/. due to 
extra first cost, would make a total contribution to the 
shipowner of 19,000/. per year in excess of the subsidy 
which would be paid for an ordinary mail steamer. The 
cost of the armour and other protection would be about 
160,000/,, and the guns and mountings 60,0007. The in- 
terest on this sum at 5 per cent. is 11,000/. per annum. 
This sum, added to the 19,000/. above, makes a total of 
30,0001. per year; for which sum, in addition to the 
present subsidy, the country would have an efficient 
warship of great power, instead of a mere auxiliary to a 





something would 
of high-s 


fleet. This paper has exceeded the intended limits, or 


peed mail steamers, in whose designs consider- 
able modifications will generally have to be made if the 
best use is to be got from them in war time. 
in view in writing this paper will have been gained if atten- 
tion is directed to the great inherent power in our mail 
steamers to become real ships of war in time of need. 


have been said about the smaller classes 
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WETTED SURFACES.* 
By Mr. ArcHiBALD Denny, Member of Council 


IN our experimental tank, where models have to be 
made and results obtained generally 


want of a ready method of estimating wet 
reasonable accuracy has been much felt. 


METHOD OF CALCULATING 


= anne o- — -_ be: 
wit eat rapidity, | ship’s draughts o 
days of the problem belay stated, the 4 : 


surface with | about 25 ft. 





i 


It will be seen from the curves 


—— 


models all of the same length (12ft.), but of varying beam, 
draught, and fineness. In every case the lines are of 
identical character, and, as the wetted surface of these 
models had been accurately calculated for a large range of 
draughts, we chose them as the starting-point, as ques- 
tions of varying form would not disturb the analysis. 

In the first place, we plotted these wetted surfaces in 
terms of block coefficient for various fixed draughts, and 
thus obtained a series of curves similar to those on 
Figs. 1 and 2, where the wetted surface is shown for 
three beams, beside the surface for zero beam,* and for 
each of two draughts, viz . 3 ft. and 7 fo. 

It is not necessary to give the curves for the other 
draughts, but I may say that similar curves were made 
for five other draughts, from .1 ft. to 1.3 ft. Both of 
ond usual draughts, being for a 300 ft. 
i 24 ft. and 324 ft., the minimum for 
this length of ship being about 5 ft., and the maximum 


: priematic coefficients 


CURVES Of WETTEO SURFACE AND CORRESPONDING PRISMA 
40R SHIP MODELS I2 FT LONG ANG VARIOUS BEANS 
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useful for the purpose for which they were conceived, 
they are entirely useless for tank work. We, therefore, 
decided to thoroughly study this geometrical problem, 
and I now submit the result. The credit for the work is 
practically entirely due to Mr. E. R. Mumford, the head 
of our tank staff ; the part I took in it was only advisory 
and of little moment. 


several years been experimenting with a 





* Paper read before the Institution of Naval Achitects, 


So far as I know, Dr. Kirk’s method, and Mr. Hik’s 
modification of the same, are the only quick methods; 
but they give results so far from the truth that, while 


For‘the study of the general law governing change of 
resistance with alteration of dimensions only, we have for 
ge series of 
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which are also given, that the wetted surface increases 
slightly with a reduction in —_ coefficient; that is 
to say, that a ship with a full midship section has rather 
more wetted surface than a ship with a fine midship sec- 
tion, when the length, beam, draught, and displacement 
—_ ual. This is, of course, just what one would expect 
to find. 

From these curves of wetted surface in terms of block 
coefficient, cross curves of wetted surface at certain 
draughts in terms of beam were constructed for various 
fixed block coefficients ; see Figs. 3 and 4, where the 





“ The surface for zero beam was taken to be length x 
draught x 2, thus assuming the keel to be perfectly 
straight to the forward perpendicular. 
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wetted surface is shown for .5 and .7 block coefficients. 
Similar curves were made for four other blocks, from 


sembles Dr. Kirk’s formula. L x D x 1.7 could be 
called side surface, and L x B x C is identical with the 


| bottom surface in Dr. Kirk’s formula. 


On examination of the two kinds of curves thus obtained,| Perhaps it is hardly necessary to point out that in the 


it was seen that the portions of the curves covering the 
ordinary range of beams used in practice could, for the 
purpose of Fyn a — formula, be taken as 
straight, and it was eventually found that the straight 
lines drawn through those portions of the curves all gave 
the same reading at zero beam for each draught, viz., 
length x draught x 1.7. 


CURVES OF WETTED SURFACE, th TERMS OF BEAM, SOR SHIP-MODELS42 F* LONE AT VARIOUS DRAUGHTS. 
{CURVES OBTAINED ‘FROM ACCURATE MEASUREMENT OF WETTED SURFACE OF 4 LARGE NUMBER OF MODELS 
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————— CYnNES DEDUCE fom THE FORMULA 3 -( 1404 17)4(k «4% BLOCK COETF ) 


Fig .4. 


CURVES 7OR 7 BLOCK COLae 











onan 


case of twin-screw ships having projecting shafo enna, 
? 


| or in the case of a ship having a deep keel or bilge kee 


an addition must be made for such projections. 

Curves of wetted surface deduced from the formula 
are shown on Figs. 1, 2, and 3, and it will be seen 
from this comparison with the curves of true wetted 
surface that the formula underestimates the surface when 














ComPARISON OF AcTUAL Wetrep SurrAcE WITH SURFACE OBTAINED FROM Kirk's AND Mumrorp’s ForMULaA. 


Tabie I,—Steamers of Medium Fineness, all 100 Ft. Long. 


|Midship Block 


Wetted Surface. 


Percentage Error. 
Remarks 





Ratevenes| Beam. |Draught|AreaCo-| Coeffi- 
Number. ‘efficient, cient. 


Actual. Kirk’s. Mumford’s| Kirk's. Mumford’s. 








10 | 
10.98 
11.7 


1355 
1317 
1431 
14.44 -913 614 | 1797 
16.77 . .949 | .678 | 2197 


Selected from 28 steamers of various dimensions, 


659 
639 
-647 


-926 
-918 
94 


1752 , 
1652 
2000 
1707 
2306 


1573 
1488 
1793 
1562 
2109 | 


11.86 | 


13.22 


942 
895 
-93 

-840 
954 


-565 
All 
-575 
-528 
578 | 


6.3. 

4.8 
14. 5.86 
15.67 | 4.83 
21.36) 5. 


Selected from 21 steamers of various dimensions. 
TABLE III.—Full Stcamers, all 100 Ft. Long. 





5 
33 


20 


11.67 1749 1932 
12.65 


13.49 | 


5.36 
5.77 | 
4.61 


.956 
.969 | 
| -933 | 
15.65 | 4.28 | .49 | . | 
18.66 ' 4.12 .995 ' .715 | 2107 | 2182 


Selected from 21 steamers of various dimensions, 


72 


Largest errors, Mumford’s formula, 


+10.63 
+10.25 
+10.13 
+10.6 

+ 7.83 


+ .95 
+ 1.28 
+1.26 
+ .77 
—1.66 


1368 
1334 


— 1.65 + 1.45 per cent, 


TasLxe II,—Fine Steamers, all 100 Ft. Long. 


1580 +11.31 + .44 
+11.02 + .67 
+11.54 +1.00 
+ 9.28 + .37 
+ 9,34 5 + .54 


Largest errors, Mumford’s formula, — 5 + 2.8 per cent. 


— .97 
—1.30 
— .74 
— .80 
—3.36 


+10.46 
+ 8.44 
+ 806 | 
+ 6.94 
+ 3.56 


1964 
1774 
1841 
2036 


1732 | 





Steam barge. 


Largest errors, Mumford’s formula, — 3.36 + .£6 per cent. 


TaBLE 1V.—Various Steamers, all 100 Ft. Long. 


811 

944 
1355 
1238 
1619 
1701 
1793 
1634 
2325 


847 
1011 | 
1460 
1367 
1639 
1733 
1858 
1794 
2255 

' 


9.14 
10.71 
12.07 
13.05 
15.22 
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9 | .501 
937 | 

956 

.852 

.99 

.992 

-994 

.869 

-993 


Qnviwroo 
tooo @ 


2 


00 £7 FO pt CO £0 FO 
mi 


15.33 | 
2 | 


Selected from 40 steamers of various types and dimensions. 


It was also found that within the limits of draughts and 
block coefficients commonly used, the wetted surface 
varies nearly as draught for same length, breadth, and 
block, and also nearly as block coefficient for same length, 
breadth, and draught. As a matter of fact, however, the 
surface varies at a slightly higher rate than either draught 
or block coefficient. 

The following formula was eventually chosen to give 
closely accurate results for medium draughts, beams, and 
finenesses : 

=(L x Dx 17) + (Lx Bx Q), 
where 
S = wetted surface in square feet. 
L a between = ce in feet. 
= middle draught in feet. 
B = beam in feet. 
C = block coefficient. 

It might also be written— 

S=L {(D x 1.7) +(B x c)} ; 


but I think the first method is more easy to remember, 
and it is worth remarking that in the first form it re- 





798 
= 
1354 
1245 | 
1567 
1656 
1771 
1624 
2160 


River padgle. 
Ditto. 
Channel paddle. 
Torpedo-boat. 
\ Shallow river paddle tug of 
barge form. 


H.M.S8, Cruiser. 
Stern-wheeler. 


Largest errors, Mumford’s formula, — 6.84 to + 2 per cent. 


the beam, draught, or block coefficients are excessive ; but 
the error is small, except in the case of abnormal forms, 
such as stern-wheel steamers, having very excessive beams 
(nearly one-fourth of length) and also very full block co- 
efficients. The formula gives asurface about 6 per cent. 
too small for such forms. ; 

Appended is a list of ships of various types built by my 
firm, with the true wetted surface, Kirk’s surface, and 
the surface obtained from the formula at trial draughts. 
For facility of comparison I have reduced them all to 
100 ft. in length. 





NOTES FROM THE SOUTH-WEST. 


Cardif.—The output of coal has not been quite up to 
the average during the last few days, in consequence of 
the stoppage of the Fernhill Collieries in the Rhondda 
Valley. The demand for steam coal has continued good, 
and prices have exhibited an advancing tendency. The 
best descriptions have e lls. 9d. to 12s., while 
secondary qualities have ——. 11s. to 11s. 6d. per ton. 
The house coal trade has ruled firm, as well for future as 





for immediate delivery. No. 3 Rhondda large has made 
103. 3d. to 103. 6d. per ton. The demand for coke has 
somewhat increased ; foundry qualities have made 17s. 
to 17s. 6d., and furnace ditto 15s. to 16s. per ton. The 
manufactured iron and steel trades have maintained 
their recent improvement. Steel rails have been in more 
request, and there has been an increased inquiry for 
Bessemer steel bars. 


The Great Western at Cheltenham.—Oa Sunday the 
newly erected passenger station at the Great Western 
Railway terminus at Cheltenham was brought into use 
for the first time, Sunday being the most convenient day 
for making the change. The space occupied is three 
times as large as the area of the old station. The build- 
ing is of red and blue bricks, and the total cost will be 
about 50,000/. 


Cardiff Harbour Trust.—The Harbour Trust scheme, 
which has been decided upon by the Cardiff Town Council, 
was advanced a stage on Friday. Mr. Hedley, an expert 
engaged on behalf of the council, met Sir W. T. Lewis, 
Lord Bute’s agent, for the purpose of making an ofticial 
visit to the Bute properties. The party were taken round 
the new embankment and the land upon which the Bute 
Docks Company has obtained Parliamentary powers to 
construct a new dock. The embankment is about two 
miles in length. 


Submarine Mining.—Revised regulations for instruction 
in submarine mining were issued trom the War Office on 
Friday. Under the new order there will be a continuous 
course of 112 days for regular forces (except the coast 
battalion), 32 days for militia, and 8 to 15 days for 
volunteers, during which as many officers, non-commis- 
sioned officers, and men as possible will be exercised. At 
the military ports (other than Portsmouth and Plymouth) 
and coaling stations, there will be monthly or weekly 
‘‘ defence practices” (except during the pericd of the 
annual training), at which some portion of the scheme for 
laying out the mines will be rehearsed. 


Barry Railway.—The Board of Trade has instructed 
Vice-Admiral Sir G. S. Nares to hold a public inquiry at 
Barry on Tuesday with respect to an application which 
has been made to the Board by the Barry Railway Com- 
pany for sanction for the construction of an embankment 
or breakwater across Barry Harbour from the Barry rail- 
way station to Barry Island, as authorised — arry 
Railway Act, 1894. I is reported that the Barry Com- 
pany will, in the ensuing session of Parliament, seek 
an independent access to Pontypridd for the purpose of 
securing passenger as well as mineral traffic from the 
eastern portion of Glamorganshire, as well as the western 
portion of Monmouthshire. 


The “‘Sharpshooter.”—The Sharpshooter, gunboat, which 
is preparing for commissioning at Devonport, to relieve 
the Speedwell in the Channel Squadron, underwent trials 
of her electrical circuits and air-compressing machinery 
on Friday. Theelectrical trials were satisfactory, except 
for a slight fault in the governor of the dynamo engine. 
The trial of the air-compressing machinery was unsatis- 
factory, but better results were attained on the following 
day. 

The “‘Bellerophon.’’—The Bellerophon, cruiser, at Devon- 
port, is to be provided with six 3-pounder quick-firing 
guns to take the place of her Nordenfelt machine guns. 
She is also to be supplied with a tank fitted with flood- 
ing arrangements for the stowage of dry gun-cotton. 
The gun-cotton has hitherto been stowed in the spirit- 
room. 


The Electric Light at Monmouth.—A special meeting 
of the Monmouth Town Council was held on Tuesday, 
the Mayor (Mr. W. Honeyfield) presiding, to appoint an 
engineer to prepare plans and specifications for a com- 
bined scheme for drainage and electric lighting. After 
a protracted discussion, it was decided by seven votes to 
six that Mr. Bailey, C.E., of Westminster, should be 
employed. The work connected with the electric instal- 
lation, as well as the conveyance of the sewage from the 
pumping station to the purifyivg tanks, is to be intrusted 
to Messrs. Bramwell am Harris. 


The ‘‘ Flora.” —The Flora has made natural and forced 
draught trials off Pembroke. Considerable difficulty was 
experienced with the eccentric and piston rod guides, and 
the bearings heated to such an extent as to make it neces- 
sary to apply water to them to keep them cool. On the 
forced draught trial the back pressure on the low-pressure 
cylinder, shown on the indicator, was regarded as exces- 
sive. 

South Wales Engineers.—The members of the South 
Wales Institute of Engineers commenced a week’s tour 
in Cornwall on Tuesday. Inthe morning an inspection 
was made of Messrs. Holman Brothers’ engineering and 
rock drill works at Camborne. From here Dolcoath Mine, 
the richest and deepest tin mine in England, was visited, 
the party being shown over the mine by Captain Thomas, 
the manager. The visitors were entertained at luncheon 
by the Council of the Mining Association and Institute of 
Cornwall, and in the afternoon they were driven along the 
North Clitf, past the Hayle Dynamite Works, to Hayle, 
travelling thence to Penzance by railway. 


An Electric Launch.—The new electric launch Mag gie 
made her trial trip on Monday from the Barry Graving 
Dock and Engineering Company’s Works, at Barry Dock, 
where she was built. She is the first electric launch built 
and equipped in South Wales, The electrical machinery 
pe oon under the superintendence of Mr. D. 

sowdon. 





Totepo.—The Craig pg eeerpe | Company is about to 
construct a dry dock 350 ft. long and 90 ft, wide at Toledo, 
Ohio, with 16 ft. depth of water over the sill. 
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‘“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888, 

The ber of views given in the Specification Drawings ts stated 
pat oath pon ot none are mentioned, the Specification is 
not illustrated, 

Where Inventions are communicated from abroad, the Names, 
é&c., of “ Communicators ares — in beg he Patent Oftee 

Copi cifications may obtain a 

“Bate Soak 88, Cursitor-street, Chancery-lane, E.C., at the 

‘orm 


uni ice of 8d. 

The date of the advertisement of the tance of a complete 
specification is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


15,486. E. Mann and J. Hopwood, London. Electric, 
&c., Lights. (3 Figs.) August 15, 1893.—The object of this 
invention is to automatically, by opening a door, turn on or off 
the lights ina room. The switch is applied to the frame of the 
door, and a spring pawlto thedoor. The switch has the terminals 
so placed that the contact bar B can rotate between them in one 
direction only. The bar in one position connects the terminals 
N, S, and is off in the other position. The spindle -on which the 














15486 








bar is mounted is provided with a pawl wheel D! which is actuated 
by the spring pawl F on the door, so that if the current is off 
and the door opened, the pawl turns the switch bar so as to com- 
plete the circuit. When the door is closed the pawl rides on the 
pawl wheel without moving it, the switch bar in the ‘‘ on” posi- 
tion being held sufficiently in a recess in the terminals, When 
the door is again opened, the pawl operates the pawl wheel so as 
to push the switch bar out of its recess and brake the circuit. 
(Accepted August 8, 1894). 


15,217. G. C. Dymond, Liverpool. (S. P. Thompson, 
London.) Klectric Cables. [6 8.) August 9, 1893.— 
This invention relates to electric cables for submarine use. An 
interior inductive sheathing is used, consisting of magnetic 
material, and inclosing both conductors of the pair, and lying within 
the exterior protective sheathing. The interior sheathing con- 





sists of a continuous sheet of iron so wrapped round the insulat- 
ing material beneath as to overlap at the edges, and to leave no 
crevice for the attack of the teredo. A, B are the wires, which are 
separately insulated and together inclosed in the inductive 
sheathing S. G is the insulating coating of gutta-percha, H is 
the outer serving of hemp, and W the external protective wires 
of the sheathing. (Accepted August 8, 1894). 


GAS ENGINES, HOLDERS, PRODUCERS, &c. 


18,152. J. Vaughan-Sherrin and C. N. Garner, 
London. Cylinders and Pistons for Coy 
Engines. [1 Fig.] September 27, 1893.—The object of this in- 
vention is to obviate the loss of heat and power by conduction 
and radiation through the walls of the cylinder of a gas, &c., engine, 
and to do away with the water jacket. The cylinder is constructed 
of two parts ; the one A, in which the explosion takes place, and 
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which is made of thick hard stone held in an outer case B, and 
the other part C made of metal such as cast iron; the two parts 
A Band C being fixed end to end. The piston, also, is made in 
two parts, the one D being made of a similar non-conductor of 
heat, such as hard stone, and the other E of metal, the latter 
working gas-tight in the metallic part C, and the former being 
made so long that it reaches into the part A while at the utmost 


15,270. H. R.S. Maitland, Bath, Somerset. Small 
Arms, [2 Figs.) August 10, 1893.—The object of this invention 
is to construct triggers of rifles, fowling-pieces, &c., by which the 
aim of the firer is not affected by the operation of firing. The 
trigger b is bent so that the pressure necessary to fire the rifle is 





applied in an upward direction at right angles to the length of 
the barrel a, the firer being thus compelled to grip the gun firmly 
before the operation of the trigger b can be effected, and thus 
ae the destruction of his aim. (Accepted August 8, 
1894 


: 
16,468. J. H. S. Bradley and G. H. and W. S. 
Lewis, London. Small Arms. [2 Figs.] September 1, 
1893.—This invention consists of a gun without triggers. It is 
provided with buttons to release the strikers, three underneath 
and one on top, the latter being worked by the thumb and the 
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former by the fingers of the right handin firing either from the hip 
or theshoulder. The pushes are so arranged that unless both are 
operated simultaneously the firearm will not be discharged. The 
striker Qis a sliding one, and is impelled by a spring S, and has 
clawed and oppositely disposed levers operated by the pushes. 
(Accepted August 8, 1894). 

16,548. F. R. Von Mannlicher, Vienna. Small 
Arms. [10 Figs.] September 2, 1893.—Thia invention relates 
to firearms in which the barrel is fixed, as described in Patents 
Nos. 9773 of 1889, and 6787 of 1892. The barrel L is screwed into 
the forward end of the breech. On the breech bolt are provided 
two locking studs. The breech is grooved on the upper right side 
for the insertion of the cartridges to the magazine. Behind the 
breech is a cylindrical tube, which acts as a guide and receiver 
to the bolt. This tube contains a spiral spring 8, which presses 
the bolt outwards. The hand lever is attached to the breech bolt, 
and the firing pin is centrally fitted in the bolt ; a striking spring 
also surrounds a portion of the firing pin B, operating between a 
flange on the pin and a shoulder in the bolt. The pin is also 
recessed to receive a locking lever, pivoted to the bolt, which 
lever travels forward with the bolt, and holds it in position ready 
for firing, until released by the action of the trigger. The locking 
studs are helically formed, and short helical grooves are corre- 
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peers formed in the breech to receive the studs, and impart 
a partial rotary movement to the bolt. When the breech bolt, by 
its partial revolution, opens and closes the breech, the head of the 
bolt is prevented from making this movement by means of a rod, 
and is only able to move longitudinally backwards and forwards, 


On the front en in is a shoulder 
which abuts against a shoulder in the b It, and is thus 
held back against the power of the spring until released by the 
partial rotation of the striking pin, simultaneously with that of the 
outer case of the breech bolt. The fired cartridges are ejected 
by means of a projection attached to the head of the bolt, which 
seizes the butt end of the case, withdraws it, and throws it out. 
By pressing down the ben gd late the lever is unlocked, the 
striking pin bounds forward, and the cartridge is fired. Owing to 
the great speed of the motion, the breech receives a fresh cart- 
ridge before the finger has been removed from the trigger. (Ac- 
cepted August 8, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,880. R. C. Braithwai . Kirk, and W. Chatta- 
way, West Bromwi 8 Chucks for Drilling. 
[4 ye) August 3, 1893.— This invention has reference to chucks 
for drilling or boring, by which the insertion and removal of 
the drill from the chuck can be effected without the necessity of 
stopping the machine. The recess a! is formed in the chuck A, 
and in it the block b! bearing the centre B is mounted. Be- 
tween this centre B and the work which is operated upon, the 
drill E is poised, being revolved by the pin forming the sel 
which is passed through the drill. The screw plug F is pro- 


of the head of the —- 





end of the stroke in the part C. (Accepted August 8, 1894). 


this motion being maintained by means of asnug sliding in a slot. | 


Sept. 21, 1894. ] 407 
the top and pegs e! of the drill E being inserted up this - 
GUNS AND EXPLOSIVES. ture f2 into the chuck A until the pegse' are above the shoul ne 


J%, when a slight turn brings the pegs round until they engage 
with the projections f', the drill E being thus retained from 
dropping out until the drill is turned the reverse way, when the 
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pegs e' are again brought over the aperture f2, when the drill drops 
out or can be withdrawn from the chuck. The screw block F is 
screwed into the chuck. (Accepted August 8, 1894). 


MINING, METALLURGY, AND METAL 
WORKING. 


14,543. W. Westebbe, Merscheid, Rhenish Prussia. 
Presses, &c. (8 Figs.) July 28, 1893.—This invention relates 
to a counting device intended to be attached to presses, stamp- 
hammers, &c., and to count the pieces subjected to this action 
by r ding the ber of strokes, so that the number of com- 
pleted articles may at any time be ascertained. The transmit- 
ting gear comprises a pawl k, secured to the stamp-hammer by 
means of an adjustable bearing n, and adapted to move along 
with it as it rises and falls. In descending with the hammer, 
the pawl turns a disc a, provided at its periphery with the re- 
quired number of teeth, and either itself bered, or adapted to 
impart motion to one or more dials. By each downward move- 
ment of the pawl k, this disc a is turned through an angle cor- 
responding to the distance between two teeth; and to prevent it 
from moving a greater distance at a time, the paw! is so arrang<«d 
that, at each stroke, itonce engages with the teeth of a, and thn 
immediately withdraws from the engagement. For this purpose 
the pawl is reduced in thickness at ite lower end and notched at 
d, and into this notch a guide-pin s is adapted to enter at a cer- 
tain stage of the movement of the pawl. Only when the latter 
has descended a sufficient distance, does this engagement of the 











pin 8 take place under the influence of a spring, and not until then 
can the amy meet and get into _— with the toothed periphery 
of the wheel a, but as it further descends it is forced back again, 
so that the pin d disengages from the notch. The disc a carries 
100 circumferential teeth. When it has performed one complete 
revolution, it causes another similar dial }b, indicating the 
hundreds from 100 and 10,009, and also provided with 100 teeth, 
to move one tooth space; the two dials being thus arranged 
jointly to count 10,000 strokes of the machine. A retaining pawl 
t prevents the dial b from turning backward. Motion is con- 
veyed from the dial @ to the dial b by means of a pin ai adapted 
to come into contact with the lever h, pivoted to the baseplate p 
of the counter. This lever has a stud ¢ projecting from its face, 
and setting in motion a lever e ing a spring pawl /, which 
engages with the teeth of the dial b, and thereby causes it to 
turn the distance of ome tooth. The lever ¢ is carried back into 
its normal position by a spring e! which is fixed to the extremity 
of the lever and adapted to press againsta pin fixed to the base- 
plate p. 1 is a sector mounted on a screw m and provided with 
two curved slots to show the dials. (Accepted August 8, 1894). 


RAILWAYS AND TRAMWAYS. 


14,949. A. Millar, Glasgow. Locomotives, &c. 
{1 Fig.) August 4, 1893.—This invention relates to engines em- 
loying liquid fuel, such as mineral oil, burned with common air 
n the form of an explosive gaseous mixture, the explosive com- 
bustion being produced in a closed chamber communicating, by 
means of valves, with a receiver in which the heated gases pro- 
duced by the explosion are stored. A sufficiently high pressure is 
maintained in the accumulator by repeatedly charging and ex- 

loding the contents of the combustion chamber. A receiver A 
A furnished with pressure gauge and safety valve, and communi- 
cates by a pipe A! with an apparatus which serves as a combustion 
chamber. The combustion chamber consists of a cylinder B, 
having a working piston B! and connecting-rod attached to a 
disc keyed on the crankshaft B4. The cylinder, which is pro- 
vided with a water jacket to prevent overheating, is open at one 
end, and at the closed end two large valves C and D are fitted. C 
is an inlet valve communicating with a vessel C! in which suc- 
cessive charges of mineral oil are vaporised by means of the flame 
aoe Cc oo beneath the vessel. On the flywheel being 
turned, the piston advances towards the open end of the cylinder 
B, and the partial vacuum so formed causes the atmespherie air 
to rush through a light valve formed in the vessel C! into the 
cylinder by a valve C4, and in ite passage it carries the vaporised 
oll with it, and so fills the space between the piston and the 
bottom of the cylinder with an explosive mixture. When the 
piston bas made two-thirds of its stroke the inlet valve C4 is 
closed by the depression of the valve spindle O°, and at the same 
instant a slide E is depressed so as to bring an opening E! in the 
slide opposite to a small firing port, which leads into the 
interior of the cylinder. The valve spindle C® and slide E are both 
depressed by means of a horizontal rod worked by a cam on the 
crankshaft. A lamp E® is placed so that ite flame is opposite to 
the firing port, and the continued movement of the piston out- 
wards causes the flame of the lamp to be drawn into the cylinder, 
and so ignites the explosive mixture. By the pressure generated 
at the instant of explosion, a valve D!, situated between the cy- 
linder and the pipe A!, is opened, through which the hot com- 
pressed gases pass to the receiver A. At thesametime the piston 
receives an impulse which drives it to the end of its stroke, and 








vided with the centre hole /2, which is so shaped as to allow of 








communicates sufticient momentum to the flywheel to produce 
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an inward movement of the piston, which thus drives out the 
remaining products of combustion by the exhaust valve F, which 
valve is made to open by a cam acting on levers. The momentum 
of the flywheel carries the piston through its next outward move- 
ment until a succeeding explosion takes place Oil fuel is injected 
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into the vaporising vessel C1 by a small pump G, acted upon by 
the slide E, the pump being fed by a pena pipe H leading to an 
oil tank. A pipe A? leads from the receiver to a pair of working 
cylinders, having pistons geared to the wheels of the tramway car. 
(Accepted August 8, 1894). 


10,673. J. Johns, Harrogate, Yorks. Railway 

ignalling. (8 Figs.] May 31, 1893.—This invention relates to 
ap tus for automatically signalling upon railways, its object 
being to arrange the depressible levers which operate the signals, 
so that a passing train may depress them when travelling in either 
direction. A double lever is pivoted toa link arranged at each 
end, and in the case of the double lever arranged on the outside 
of the rail, pivoted to the web of the rail. When the double lever 
is arranged in the centre of the track for operating the audible 
signal on the engine, or for cutting off the steam or applying the 









































brake, the links are attached to fixings secured to the sleepers 4c. 
Each arm of the double lever is curved in concave form on its 
upper side, and the two arms are jointed in the centre, which 
parts are arranged so as to come in contact with the appliance 
arranged on the engine for operating the signal. In a semaphore 
form of signalling the jointed part of the double-armed lever 
is connected to the crank, which moves the rod for operating 
both semaphores at either end of the block. (Accepted August 8, 
1894). 


STEAM ENGINES, or are EVAPORATORS, 


17,730. E. Elliott and W. H, Cocker, London, Pre- 
ven of Marine Engines. (2 Figs.) Septem- 
her 20, 1893,—This invention has for its object to prevent the 
‘“* racing” of marine engines when the propeller emerges from the 
water, providing means by which the supply of steam to the 
engines ts automatically regulated according to the amount of 
thrust transmitted from an auxiliary propeller working under the 
same conditions as the main propeller, but acting as a "seeps 
to control the throttle valve, the operation of the auxiliary pro- 
peller being dependent on the action of a spring in opposition to 
the thrust transmitted through the auxiliary propellershaft. The 
governor consists of the auxiliary propeller A revolving between 
the main propeller and the sternpost, and mounted upon the end 
of a counte {ft B driven from the main propeller shaft C. The 
shaft B is mounted alongside of the main shaft C, the bearing 
through which it 8 out being alongside the sternpost bearing 
of the main shaft. The shaft B is free to slide longitudinally 
under the effect of the thrust of the governor propeller A in the 











one direction, and of a spring G whic opposes the thrust in the 
other. When the thrust prevails, which is the normal condition, 
the spring is overcome, but when, by the rising of the stern of the 
vessel out of the water, the thrust of the governor propeller ceases, 
the spring instantly moves it to the position represented in dot: 
lines. The inner end of the governor shaft B is coupled by collars 
to, and revolves on, a sliding block H so as to transmit its longi- 
tudinal sliding motion to it, this block being coupled by a lever I 
to the throttle valve, so that the latter is thus opened or closed by 
the inward or outward Jongitudinal sliding motion of the governor 
shaft B. The spring G is confined between a collar g which partici- 
pates in the longitudinal motion of the governor shaft, and a 
support g'. The collar g is free to slide on guide rods mounted 
by a shoulder on the 


Shaft B. The shah Bis squared where it passes through tne boee 


of the wheel F, so as to turn with the latter whilst free to slide 





in it. The wheel E is connected to the main shaft C by a clutch, 
so that the governor propeller may be thrown out of action when 


bavigating insmooth water. In order that the shaft B may makea 
pent with the sternpost bearing, it is provided with oppositely- 
coned borses b!, b2, which, in the two positions of shaft B, act 
as valves, and close against correspondingly-coned seats in the 
ends of a bushing of substance such as lignum vit#, the conical 
shoulders and seats being contained within the stern tube. (Ac- 
cepted August 8, 1894). 


16,382. G. M. Marchant, Huddersfield. Supplying 
Lubricants to Cylinders, &c. [7 Figs.) August 31, 1893. 
—This invention relates to the supply of lubricant to the cylinders 
and parts of steam engines where a pressure is required sufficient 
to send the lubricant to its destination. The lubricator comprises 
a vessel A to hold the supply of lubricant, a discharge orifice A', 
a back pressure valve to prevent the escape of steam from the 
cylinder being lubricated whilst permitting the lubricant to 
freely from the lubricator to its destination ; and a sight f 

which the drops of lubricant can be observed pg to the 
cylinder. D represents the cylinder of the pump in which a piston 
E is moved backwards and forwards longitudinally by a lever 
pivoted at G and connected at one end to the piston-rod E! and at 
the opposite end to the connecting - rod attached to a crank- 
pin. tmospheric air enters the cylinder at a, a valve being 
opened and a charge of air drawn into the cylinder at each back- 
ward or return stroke of the piston E, and at every forward stroke 
of the piston the valve, assisted by a spring, is forced tightly 
against its seating, and the charge of air drawn in is forced 
through c past the back agg may valve d into a chamber f, and 
from thence through g into the cup A. The action of the pump 
charges the cup A with air at any desired pressure and in excess 








Fig. Fig .2. 














of the pressure of the opposing steam in the cylinder to be lubri- 
cated, so that the lubricant previously placed into the cup A is 
forced from it to its destination against the opposing pressure. 
Asafety valve J is automatically opened when the pressure of air 
in the lubricator exceeds the maximum determined upon, and 
closes when the pressure has been reduced to the normal. To 
throw the pump out of action, when the pressure of air is exces- 
sive the safety valve J is arranged with a long shank projecting 
through the valve casing, and abutting against the short end of a 
lever connected to a bellcrank lever adapted to slide the clutch 
box into or out of gear with the face-plate, mounted loosely on 
the shaft. The connecting-rod is attached to the crankpin on the 
face-plate and receives its reciprocatory motion from it. When 
the valve J is forced upwards off its seating by the excessive 

ressure of air in the lubricator, it moves the lever slightly on its 
io. and the amount of leverage given is sufficient to move 
the clutch box out of gear with the face-plate, whose motion 
thus ceases and throws the pump out of action until the pressure 
of air in the lubricator falls below the maximum again, when 
the connections are re-established and the action of the pump 
continued. (Accepted August 8, 1894). 

17,086, J. Hall, Manchester, Lancs. Steam Gene- 
rators. [1 Fiz.) September 12, 1893.—The object of this inven- 
tion is to supply boilers with steam and hot water feed. The lower 
part A of a cylindrical shell contains a firegrate B lined with fire- 
brick to retain the heat; above thie grate is a series of tubular 
coils C, D, E connected together. The upper part of the shell F 
is made with a double casing, the annular space between the two 
casings being filled with a non-conducting material such as sand, 
toprevent radiation. A deflector is used to control and direct the 


a 








flow of the gases and other products of combustion. In order to 
circulate and force the water through the coils, an injector L is 
employed, capable of feeding with variations in the steam pressure. 
Water forced by this injector into the first coil, and traversing the 
entire series, is raised to a high temperature and passes into the 
boilers which are being supplied either as steam, or by more or 
less regulating quantity of water forced through the coils, hot 
water may be 
August 8, 1894). 


MISCELLANEOUS. 

14,804. J. H. Gartroll, Fonsanes, Corawall. Fur- 
naces, (9 Figs.) August 2, 1893.—The object of this invention 
is to provide an intense heat by the combustion of petroleum 
vapour for the firing of porcelain used in the construction of 
artificial teeth, &c., and consists of a pressure tank c made of 
material such as steel and copper in various sizes, to hold the 
benzoline or petroleum. To the top is secured a brass union 
and valve e, and to the base of the tank the water service is con- 
nected by a valve to the supply. The tank ¢ is also fitted 
with a glass gauge d having a float which sinks in oil and floats 
on water. An upper tube 1 is fixed on top of the tank to the 
valvee. The tank is filled by unscrewing a stopper / fitted to the 
top for this purpose. Pressure is produced upon the benzoline ) 
by opening the valve and letting in the water, which presses 


upwards the benzoline without mixing with it, water being the | 
heavier fluid of the two, Fitted to the burner outlet is a screw , 





passed into the boilers instead of steam. (Accepted | 





cone valve g for controlling the power of the flame which 
discharges at this point, The passages around the vaporiser } 
are drilled through the holes at the end and at the top, these 
holes being also stopped with screw plue. The bottom of the 
vaporiser 6 also has a hole through it for the benzoline to enter 
the vaporiser, and a stem fitted to a hole in the tripod, this 
stem revolving in the tripod stand, a gland in the tripod stand 
packed with asbestos preventing the benzoline escaping around 
the stem when under pressure. A brass union is attached to 
the tripod stand for connecting the copper tube n. A prelimi- 
nary heat is given to the burner by opening the valves and allow- 
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ing some oil to flow into the pan m' cast between the nozzle 
and burner outlet and applying a light. In firing porcelain 
the work is placed in a muffle inserted into an opening i ona 
fireclay furnace a that bas an opening in the side to allow of the 
flame from the burner being injected under the muffle. It is 
made of nickel containing an alloy of 2 to 3 per cent. of ferro- 
manganese and silicon. These muffles are cast in sand moulds 
to any shape or size. To indicate the heat in the muffle a piece 
of nickel plate is bent to the shape and has a hole in one of its 
sides to ape a piece of fine silver or gold wire which is placed 
in the muffle close to the work, the melting of the silver wire 
orien the fusing point of the porcelain. (Accepted August 8, 


15,214. R. Bomford, Salford Priors, Warwicks., B, 
Bomfo: Harvington, Worcesters., and H. Ever- 
shed, Salford Priors. Road Scarifier. [6 Figs.) August 9, 
1893.—This invention consists of a road scarifier for breaking up 
hard surfaces. The parts of the scarifier consist of a heavy block 
of iron made in one or more pieces, carrying at opposite sides a 
set of four tines ompat age ge for operating on the road to be 
broken up. The two sets of tines are inclined in opposite direc- 
tions, one set being used for operating on the road when the 
scarifier is travelling in one direction, and the other in the oppo- 
site direction. The b @ carrying the two sets is mounted 
upon the axle of the travelling wheels c of the machine, and upon 
the axle the block can swivel and turn so that one set of tines can 
be raised from the road out of action, and the other lowered into 
action for operating on the road. Mounted upon the upper part 
of the swivelling tine-block is a horizontal frame d extending 
considerably beyond the parts of the block carrying the tines. 
To one end of this frame the engine is connected for drawing the 
scarifier along the road in either direction. The tines are capable 
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of adjustment vertically in the swivelling blcck, so that their 
aeting ends can be made to project the required distance from 
the bottom of the block for operating at the desired depth upon 
the The oscillating tine-block is turned upon the axle 
through the required angle so as to raise one set and depress 
the other by means of a chain connected to opposite ends of 
the block passing over pulleys on the frame, and being 
engaged with stops at the top of the block for fixing the posi- 
tion of the latter. When either set is in its acting position 
the whole weight of the machine is borne by the tines, the 
wheels, when the block is in this position, being raised from the 
road. In order to bring the scarifier into action, the sets of 
tines on the block are adjusted, and the block is turned on its 
axle so as to lower into action that set which is to operate on the 
road. After the machine has been drawn along and broken up 
the road in one direction, the position of the tine block is reversed 
so as to bring the other set into action and raise out of action the 
first set, and the machine is drawn in the opposite direction along 
the road. (Accepted August 8, 1894). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








A Great CANADIAN CaNnAL.—The Ontario Legislature 
has granted a franchise incorporating the Hurontario 
Ship Canal Comey, and empowering it to have one 
terminal point on Lake Ontario, near Toronto, and an- 
other on Georgian Bay, near Collingwood. This canal 
will, it is claimed, shorten the route from the west to 
Liverpool by 800 miles. The proposed capital stock of 
the company is 65,000,000 dols, 
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NORMANDS’ 


PATIENT 


FEED HEATER. 


Actual Results of Official Trials have shown a saving in Coal Consumption of 
20° 
O 


Adopted by the British & several other Governments. 











Illustration shows Heater weighing ‘715 lb., and capable of Heating 7} tons of feed water per hour. 
FOR PARTICULARS APPLY-—- 


LESLIE 5. ROBINSON, 28, Victoria St., Westminster, oH. 
BRYN ES PATENT FRICTION CLUTCH 

















AS SUPPLIED TO 


GOVERNMENT DEPARTMENTS, the BOARD of TRADE, &c. 


Is complete, self-contained, dust proof, balanced, no outside projections, 
no end thrust, no wear, or heating when clutch is out of gear. 





It will transmit the full power of 
the Shaft, and is THE BEST 


FRICTION CLUTCH EVER PRODUCED. 





Write for Illustrated Price List, Testimonials, &c., to— 


GIMSON & CO., ENGINEERS & IRONFOUNDERS 


LEIOrSsS TEE. 
Or to FRANK F. BYRNE, C.E., Drogheda, 534 


FRANGIS En & SONS, 


SOWERBY BRIDGE, ae 





















799 


MODERN TOOLS 


Patent FRICTION CONE, COUNTERSHAFTS 


Specially useful for Paper Mills, Wood Turners, &c. 





















GARVIN’S MILLING MACHINES 


HAND, PLAIN, UNIVERSAL. 

















Largest Stock in England, all kinds. 








AMERICAN LATHES. 












Emery Wheels, Chucks, Reamers, &c. 





WRITE FOR CATALOGUE TO— 


C.W. BURTON, GRIFFITHS & CO. 


(Late C. W. BURTON) 804 
158, Queen Victoria Street, 









OONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832, 





LONDON, E.C. 
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JNO. BIRCH & CO., LIMITED, 


| MERCHANTS AND ENGINEERS, 
10 & 1, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 




















Purchase, Inspect, and Ship Material Estimates, Plans and Specifications 


and Machinery for Engineers and submitted for all classes of Machine 
Contractors abroad, and act as Home Tools, Machinery, Sea-going and River 
Steamers, Barges, Dredgers, 


Rails and Rolling Stock provided to 


Agents for Foreign Dockyards, 





Arsenals, Railways, Engineering 






























By the Pioneers Shops, Foundries, &, Main Lines. 
of the Industry. } 
ABOVE NEW PAMPHLET, POST FREE, Planters and Contractors supplied with Medium, Light and Portable Railways complete, 
FROM THE 
Lancashire Patent Belting and Hose Co., CORRESPONDENCE INVITED. 
MANCHESTER. 628 





Monthly Prices Current of Engineering Material mailed free on application. 






HAYWARD TYLER & Co. 
LONDON. E.Cc. 


OS ay 


Telegraph Codes used :—A 1; A BC; The Engineering Telegraph Code; The Universal Mining Code; & our own Private Code. 























Contractors to the Admiralty. 
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Oa)| NOTTINGHAM. 


Vv ° 
ou HAVE RECEIVED THE 


HIGHEST AWARD, 
WEIGHING MAOHINERY. CHICAGO EXHIBITION, 


FOR THEIR 68 
Specialities in Gun Metal and Iron Pittings for 


Aedgsor biZfead. || stamina ar 
Cyettin Iron looks Blast Gauges, Smith's Patent Whistles, &c., &0. 
Windor: Sreol, : 
ia Mead, SPECIFY THE 
hsloer 7863 \Tetelem 's5 1-3-4 am-1,9,0) 12) 
Tele, Address— WEIGHING, MANCHESTER." Y | 0 S P 4 0 R B R 0 N Z E. 


mmm THE BEST AND THE ONLY GENUINE. 



































































The only 


GENUINE 
COG WHEEL 


BRONZE 


ats 


BULL'S METAL 


‘| PROPELLERS, FORGINGS, &c. 






yh or : - 7 - ot 
pho’ sp" oa -— : A pric nit® yet 


THE wit PHOSPHOR 254 PAH CO., 14, SOUTHWARK, LONDON, SE 






















MANGANESE BRONZE. 
MARINE WHITE BRONZE. PHOSPHOR BRONZE, TIN 
ANTI-FRICTION METALS. AND COPPER. ors 


BILKINGTON & NEWTON. 


KINGSTON’S, FENTON’S, PLASTIC METAL, AND 
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THE WEST POINT SOLDIERS’ | 


MONUMENT. | 


Dvurine the American War of Secession, different 
States of the Union vied with each other in honour- 
ing their soldier dead with monuments, usually on 
the various battlefields; and as the national 
Government had quite all it could provide for, in 
the enormous expenses of the war, it resulted that 
memorials were erected to volunteer State troops 





only, and the regular troops seemed by comparison 


‘ 








York. General McClellan was chosen as the orator 
on the occasion of dedicating the site, and as he | conspicuous feature of the monument is the shaft, 
was at that time candidate for the Presidency, in| which is the largest polished column in America. 
opposition to Mr. Lincoln, something in his oration|It was carefully selected, and a 6-in. cube 
was construed to have a political significance, and|of the same stone was tested at the Govern- 
Mr. Stanton, the Secretary of War, directed that | ment arsenal at Watertown, Massachusetts, with 
the work be discontinued and the plan abandoned. | the following results: The compressed surfaces 
But it is an ill wind that blows nobody good, and | were faced with plaster of Paris to secure even 
when the matter was revived in 1891, the fund had | bearings, and pressure being applied, the first crack 
increased from 17,000 dols. to 60,000 dols., and the | occurred at 554,000 lb. The cube withstood, how- 
monument, now almost completed on the original! ever, the full pressure of the testing machine— 


which are flights of steps (see Fig. 1). The most 
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to be forgotten in their unmarked graves. 


subscriptions were begun among the regular troops, 
to a fund for the erection of a suitable monument | 
to their officers and enlisted men who had lost their 
lives in battle. 

The site selected was on the parade ground of the | 
National Military Academy at West Point, New: 





But | 
their comrades had not forgotten them, and in 1863 | 
|captured guns. 


| who lost his life in battle. 




















site, is a much more impor- 
tant one than that formerly 
planned. It is of red Brand- 
ford granite from Stony Creek, 
Connecticut, and bronze, the 
shaft 41 ft. 6in. high, with 
diameters of 6 ft. 6in. and 5 ft. 
2} in. The remainder of the 
stonework is of a light grey 
granite from the quarries of 
the same firm at Milford, 
Massachusetts. The figure of 
Victory surmounting the 
column is 11] ft. 4 in. in height, and it, as well as 
the other bronze of the monument, is made from 
Around the drum or pedestal 
proper are bronze tablets bearing the name of 
every officer and enlisted man of the regular troops 
Disposed about the 
pedestal are eight granite spheres 3 ft. 7 in. in 
diameter, resting on large granite blocks, between 


Fia. 5. 


800,000 Ib. One edge flaked off and pieces from 
two other edges, but otherwise there was no frac- 
ture. A cube of the same size, and of the granite 
from which is constructed the remainder cf the 
monument, was tested in the same machine. The 
first crack occurred and pieces flew off at 546,000 lb. 
A slight explosive sound occurred at 674,500 Ib., 
and the cube burst into fragments and sand with a 
loud report at 725,700 lb. 

After the stone had been quarried, it was dressed 
by hand as nearly as possible to its final shape, and 
was then polished while rotating. Other schemes 
for polishing it while stationary were proposed, but 
rejected. It was suspended on trunnions or jour- 
nals 13 in. in diameter and 18 in. long, and these 
journals were continued 6 in. into the stone through 
faceplates 3 ft. 8 in. in diameter. The faceplates 
were each further attached to the stone by 14 bolts 
1} in. and 7 in. long. All the bolts and the trun- 
nions were secured in the stone with sulphur, which 





was selected after careful tests with different mate- 
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rials for holding bolts in stone. The trunnions ran 
in beds on half-boxes with a bushing of Babbitt 
metal. Graphite was used for lubricating, and no 
trouble occurred from heating at any time. On 
account of the weight of the stone, 164,000 lb. in 
its finished state, and its great length, it was deemed 
necessary to have some support midway between 
its ends, and this was obtained in the following 
manner: A shaft was placed overhead, bearing 
two 24-in. pulleys, each for three cables. Corre- 
sponding pulleys were built around the stone and 
wedged to it. The cables were { in., and were 
made into belts without splicing. To do this.a 
hemp rope was cut the exact length of the required 
belt, and then one of its strands was removed and a 
wire was wrapped in its place. When the end was 
reached, the wire was run into the place of the next 
hemp strand, and so on until there was formed a 
continuous wire cable with hemp core. These 
cables stretched very little, and lasted much longer 
than the best hemp ropes spliced, which la.ter were 
tried at first and proved almost useless. The shaft 
bearing the pulleys on which these belts ran was 
supported on eight spiral car springs, that were 
kept wedged to such a tension as to support about 
one-third of the entire weight of the stone, and 
compensate for stretching of the cables. Power 
was supplied by a 50 horse-power engine belted to 
a 12-ft. pulley on the shaft. 
The size of the stone, and the precautions against 
a scratch or injury of any kind, made its handling 
and transportation matters requiring great care and 
study. It was encased in a crate made of four 
timbers 14 in. by 14 in., firmly bolted together. 
Great difficulty was met in getting the railroad 
companies to transport it. The contractors wanted 
to use two short cars 30 ft. long, so that the points 
of support might be well in from the ends of the 
stone, and hence there would be less liability to break 
by sagging. But as the railroad companies insisted 
upon the 38 ft. 6 in. cars, in order to distribute the 
weight over a greater length of track, especially on 
bridges, it was necessary to make girders of the two 
sides of the casing that were vertical. The points 
of support were timbers shod with an iron plate 
18 in. square, that rested and turned upon another 
iron plate on the car. The forward point of sup- 
port, under the heavier end of the stone, was 
secured with a 2-in. king bolt, the other end being 
maps oye free. During the journey of 191 miles 
y rail, the speed of 10 miles per hour was safely 
accomplished, but on increasing it to 20 miles for a 
short distance, trouble arose from heating of 
journals, although they had just been carefully 
packed and oiled. The cars used were the ordi- 
nary flat cars with two trucks, each truck having 
four wheels. The axles were 5 in. in diameter, with 
8-in. bearings. The weight of such a car un- 
loaded is 20,000 lb. After its arrival at the station 
at West Point, a difficult task in its transportation 
still remained to perform, as the site for the monu- 
ment is on the parade ground 160 ft. above and 
3500 ft. from the station, the road leading up the 
hill at about a uniform grade of lin 10, A stationary 
engine (see Fig. 5, page 409) was placed upon and 
securely bolted to the forward car, and the two cars 
with their load were pulled up the roadway on 
a temporary track, the tackle being made fast to 
trees or sunken posts at intervals. The greatest 
difficulty in this part of the work arose at two sharp 
turns or changes of direction of nearly 90 deg. each, 
on a radius in one case o; 75 ft., and in the other of 
85 ft., and on the grade lin 8. The great weight 
had compressed the springs so that the wheels 
bound against the longitudinal girders of the cars, 
and these had to be cut away. Then on so sharp a 
curve it was found necessary to apply power to each 
car separately. The cars were uncoupled, and each 
was drawn by separate tackle. As there were two 
drums on the engine used, it still performed the 
work of pulling the load, but the arrangement of 
the cables and tackle was necessarily difficult, and 
frequent changes had to be made in order to keep 
the pull as nearly as possible in direction of the 
length of each car, and have the cable reach the 
drum at right angles to it. In consequence of all 
these difficulties, progress was necessarily slow. 
Arrived at its destination, the stone was lifted with 
hydraulic jacks and blocked up to allow the cars to 
be removed. The raising and blocking was con- 
tinued until the level of the top of the pedestal 
was reached, and the stone was placed in position 
to be erected, its base next the pedestal. 
The original intention was to erect it by means 
of a breast derrick, and such a derrick was con- 





structed and put in position, but it was blown down 
and wrecked. As it was 103 ft. high, it seems 
probable that the tendency to bend or buckle would 
have been dangerously great. Its destruction 
was accomplished under peculiar circumstances. 
It weighed 30,000 lb., and the sill on which it was 
constructed was 12 in. by 16 in. and 50 ft. long. 
The entire structure was blown 15 ft. laterally, i.e., 
in the direction of the length of the sill, until the 
sill struck a heap of stone, and then having gotten 
out of plumb, it vibrated sidewise until one of the 
anchoring cables parted. The gust of wind that 
moved this weight, with only about 150 square feet 
to act upon, must have been of much greater 
velocity than the gale blowing at the time, since 
nothing else was known to have been disturbed. 
Observations in this vicinity have shown, however, 
that in a 15-mile wind there are frequently 60-mile 
gusts. It is probable that the derrick was swaying 
to and fro perpendicularly to the wind before it was 
blown laterally, and this may have aided in its 
lateral movement. 

Subsequently the new derrick was constructed, as 
shown in Figs. 3 and 4, page 409. It was guyed 
with four {-in. wire cables reaching the ground in two 
pairs 258 ft. back of the derrick and at two points 
200 ft. apart. The timbers wereall 12 in. by 12 in. ex- 
cept the piece at the top to which the tackle was fast- 
ened, and this was 16 in. by 18 in. with an iron plate 
lin. thick on top. The stone was turned about an 
axle of pine 12in, in diameter framed and bolted into 
the casing. This axle revolved in beds supported 
by substantial blocking of timber on and around the 
pedestal (see Fig. 2). It was intended to erect the 
stone so that it should be exactly centred, without 
subsequent lateral movement, and this was very 
neatly accomplished. The difficulty in this par- 
ticular arose from the stone settling in the casing 
and changing its position when lifted. On account 
of its being polished and round, it was almost im- 
possible to bind the casing so tightly as to prevent 
its spreading somewhat with the great weight, and 
of course this tendency increased as the stone was 
erected. The casing was strengthened and tightened 
as much as possible with rods and bolts. The 
hoisting tackle consisted of 3-in. wire cable, and 
two blocks, one of 10 and the other of 11 pulleys. 
The stone was lifted a short distance to try the 
strength of the derrick and tackle. The strain was 
found too great on the diagonal strut, and a second 
= of guys were stretched to the tie-rod at the top. 

hen the stone was finally erected, everything 
worked smoothly, and in 10 minutes it was vertical. 

It is impossible to follow the strains satisfac- 
torily, since no data were taken on the tension of 
the guys, and consequently it is not known how 
much of the strain was taken up by them, and 
how much by the diagonal struts. The weight, 
184,000 lb., acting through the centre of gravity, 
produced a strain of 99,000 lb. on the hoisting 
tackle, and this transmitted a horizontal strain of 
63,000 Jb. to the tie-rod at the top ; this would have 
resulted in a total strain of 71,000 lb. on all the 
guys if the struts had not taken up some of it, or 
in astrain of 131,000 lb. on the two struts if the 
guys had been removed. 

Various methods for erecting the shaft were con- 
sidered, and it was decided that the casing must not 
be removed, since there was no other safe way of 
holding the shaft, on account of its polish. The 
question then arose how that portion of the casing 
under the base was to b> removed after it had been 
erected. The following plan was resorted to suc- 
cessfully. When the shaft reached the vertical its 
bottom face came in contact with a stone post 24 in. 
by 24 in. and 5 ft. high, shown in Fig. 2. This post 
was fitted into a vertical hole and rested on sand 
filling the lower part of the hole. The bottom of 
the hole was closed with a 2-in. iron plate resting 
on four 6-in. iron girders. In the middle of the 
plate was a 2-in, valve on a 1}-in. pipe. The legs 
of the casing were sawed off and the bottom part 
removed. The entire weight of the shaft was thus 
placed on the square stone post, and it was found 
that the sand was compressed so that the post 
settled 2in., or 216 cable inches compression in 
five barrels of sand. The tackle supporting the 
casing was allowed to run smoothly, so that the 
casing simply steadied the shaft and descended 
with it. The valve was opened and the sand ran 
out, allowing the stone to settle slowly and steadily 
to its bed, which had received a thin layer of 
cement. It had been found necessary by experi- 
ment to make the bottom of the hole for the post 
conical, since with a square opening the sand ran 





out ununiformly, and the post settled unsteadily. 


|The remainder of the work was comparatively 


simple. The capital, weighing 24,000 lb., was 
hoisted on an additional portion of the derrick used 
for the shaft. The bronze figure is built around a 
steel shaft 34 in. in diameter and extending down- 
ward through the sphere and its supporting block, 
through the capital, and 2 ft. 10 in. into the shaft. 
The architects are the well-known firm of McKim, 
Mead, and White, of New York City. 





THE AMERIOAN SOCIETY OF CIVIL 
ENGINEERS. 
(By our New York CorRESPONDENT.) 
(Concluded from page 379.) 
TELEPHONE EXCHANGES. 

Tue last day of the meeting opened hot as usual, 
and the morning was occupied with discussions on 
amendments, badges, and other matters of small 
interest, but the party assembled again at 2 p.m. 
to hear the concluding papers. The first paper was 
on ‘‘ The Load Line of Telephone Exchanges,” by 
A. V. Abbott. The author stated that variations 
in loading to which dynamic plants are subjected 
isa matter of great interest, and its results had 
revolutionised certain departments in steam engi- 
neering, while electrical inanufacturers are striving 
to secure a maximum output at a minimum ex- 
pense. He said some telephone exchanges handled 
100,000,000 messages a year. He also stated that 
the actual number of subscribers in conversation at 
one time was small. Evidently, then, the author 
was never in a hurry to send a message, or else 
the subscribers all want to talk to the same party 
at the same time. Your correspondent has been 
told the party he wanted was ‘‘ busy” at intervals 
of five minutes for an hour, and what he thought 
might have shocked Mr. Abbott, although he 
exercised a wise restraint on his lips. Mr. Abbott 
said 100 subscribers was the limit for one operator’s 
attention, and 50 to 60 was all that could be 
adequately served. Your correspondent believes 
then that most offices put 200 on an operator, if one 
is to judge from results. The switchboard consists 
of vertical panels carrying the subscribers’ switches 
or spring jacks ; underneath this is a shelf having 
a number of flexible cords terminating in metal 
plugs, the insertion of which into the jacks of two 
subscribers places them in talking relation. Mr. 
Abbott failed to tell how often the operator inter- 
rupted with ‘“‘ Through yet?” or how often one got 
the wrong party and could not get the right one. 
He said the operator can place herself in direct 
communication with any subscriber by a key. 
That she does it and keeps doing it he also failed 
to state. Mr. Abbott is so far, then, a theorist on 
the daily use of a telephone. He wants to bea 
subscriber to learn all thisand much more. In 
large exchanges, he said, it is customary to have 
recourse to the multiple switchboard, in which the 
line of each subscriber, instead of being extended to 
a single jack, is placed in series through a number of 
jacks, so arranged that each operator has access to 
a jack connected with a line of every subscriber. 
The shape of the load line in any exchange is 
evidently governed partly by the speed and the 
facility with which the operators are able to perform 
the various evolutions necessary. The work done by 
the operator thus becomes an important governing 
factor in the load line. A little over two seconds 
are occupied in answering plug, six seconds in 
obtaining a subscriber's order and testing whether 
the line is engaged or not, 23 seconds in obtaining 
an answer from the call for subscribers, and about 
five seconds more in seeing that the connection 
between the subscribers is fully completed. About 
97 seconds seems to be the average time of most 
conversations, and 10 seconds more suffice to 
receive the clearing-out signal and disconnect the 
parties. When a message proceeds through two 
offices it must pass through two operators and two 
switchboards. In the local connection the party 
called for answers in about 33 seconds, and 
85 seconds are consumed in passing through the 
second office and obtaining an answer from the 
party called for. 

In determining the load line, it is now customary 
to make frequent tests of the amount of business 
as far as calls are received. The operator moves a 
wooden peg from hole to hole in a special apparatus, 
thus counting calls somewhat after the fashion 
of a cribbage board. The superintendent in the 
operating-room notes the position of the pegs, and 
thus determines the number of calls received by 
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each single operator. The sheets bearing these 
records are tabulated, and results plotted for con- 
venience and inspection. An examination of the 
records from the Chicago telephone office shows 
that the maximum rate of business is reached at 
10.15 o’clock, and another maximum from 12.30 to 
2.15, from which time business rapidly declines. 
There is also a difference in the time of maximum 
on different days of the week, and from different 
districts of the city. The improvement of the 
service which has resulted to the Chicago Company 
during the past six months has been so marked, 
that a regular system of peg counting now forms 
one of the features of the operative service of the 
company. The exchanges in New York and 
Boston are following a similar course, and deriving 
like advantages. 

The paper was quite interesting and well 
illustrated. 


Removine Rock 1n THE NortH RIver. 


The next paper, although illustrated by diagrams 
and charts, must be given in abstract only, and the 
reader is referred to the original where the details 
are to be found. It was called ‘‘ Removal of Rock 
in 35 Ft. of Water, North River,” byJohn A. Bensel. 
The work consisted in the removal of about 2,000 
cubic yards of rock in the vicinity of Pier No. 14 
(new), North River, by the Department of Docks, 
New York City, and was necessitated by an altera- 
tion in the use to which the pier was to be put, it 
having been originally intended for railway pur- 
poses, but being afterwards leased to the American 
Line of steamers. 

As the mean rise and fall of the tide at the loca- 
tion in question is about 5 ft., the operation of 
making a grade of 35 ft. below mean low water 
necessitated the use of appliances that would 
operate and do this work in 40 ft. of water, and 
also accommodate themselves to the rise and fall of 
the tide while in action. Operations were com- 
menced under contract on July 25, 1892, and were 
completed by the Department of Docks on Sep- 
teniber 30, 1893. During this entire period the 
plant used by the department was found efficient 
during all kinds of weather, even in spite of the 
North River ice, which was more than usually heavy 
during the winter of 1892-93. There were only 
three days when ice absolutely prevented the con- 
tinuance of operations. 

The first intention as regards part of this work 
was to have it done by contract ; and the reef south 
of the outer end of the pier being the one discovered 
first, was let, after asking for prices, to E. R. Lowe, 
a submarine contractor and wrecker, at a lump 
sum. The dredging machine employed on this 
work was one of the largest in this harbour, but 
to rig it to use the scoop, or dipper, for the 
depth required, simply meant the extension of the 
dipper handle, with no increase in the overhang of 
the boom, which would cause an increase in the 
vertical component of the force exerted by the 
chains, and a consequent decrease in the thrust or 
horizontal component of the force. 

This dredge, like others in the harbour, is built 
to operate and to dredge to a depth of 25 ft. below 
mean low water, but, though dredging may be done 
with it to a depth of 30 ft. in mud or sand, the in- 
crease to 35 ft. and 40 ft., and the operations being 
confined to rock, were conditions too hard for it to 
master satisfactorily. 

The work was done under the personal direction 
of the author as assistant engineer of the Depart- 
ment of Docks, of which G. S. Greene, jun., M. Am. 
reo C.E., has been for a long period engineer-in- 
chief. 

The cost of the work divided into the several 
reefs is as follows : 


Reef North of Outer End: dols. 
Labour ... j : 16,949.59 
Material... 3,395.42 
Dredging 9,731.25 
Towage ... oe sag 548.73 

Reef South of Outer End: 

Labour ... d ae 6,974.30 
Material... 1,816.84 
Dredging 6,662.50 
Towage ... - és we 274.36 
E. R. Lowe paid on aczount 3,798.67 

Reef South of Innzr End : 

Labour ... . fa 13,217.16 
Material Es 2,526.24 
Dredging 5,752.08 
Towage ... 548.73 

Total 72,195.87 





The cost of building the two drilling floats is as 
follows : 


dols. 
Labour ... 946.18 
Material 4,101.50 


The calculated amount of rock removed is as 
follows: 
Reef north of outer end 766 cubic yards 
35 


»» south Ae ae ee 7 a 


” ” inner ,, . 407 ” 


Making a total of 


of solid rock measured in place. 

Besides this amount of solid rock, there were re 
moved about 450 cubic yards of rip-rap, thus, 
making the total 1980 cubic yards of rock removed. 
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TESTING BUILDING STONEs. 


‘*Notes upon Testing Building Stones,” by F. 
Symond Garrison, followed. This was a plea for 
more careful and exhaustive examination of build- 
ing stones. Mr. Garrison said: ‘‘The tests ordinarily 
applied to building stones are often complicated 
and unreliable. The first and most essential one is 
to determine their strength and character, to know 
whether they are a granite, syenite, sandstone, quart- 
zite, or what not. The precise character can often 
only be determined by the use of a microscope. 
Thus the essential difference between a sandstone 
and a quartzite lies in the presence of secondary 
silica between the quartz granules comprising the 
latter, and this can only be determined by the use 
of the microscope. The character of the stone being 
established, it is desirable to determine the resist- 
ance to crushing, shearing, and bending. In pre- 
paring specimens, the hammer or chisel should 
not be used, as small cracks are caused, affecting 
seriously the strength. The character of the 
cushion introduced between the stone and the jaws 
of the press also must be considered, and plaster 
of Paris is one of the best materials for this 
purpose. The stone should be always introduced 
in its natural position, so that the pressure is 
applied normal to the bed. The character of the 
fragments which result from testing should also 
be considered, as indicative of the strength of 
the stone. Some stone will simply crumble, 
others will flake, and still others will assume pyra- 
midal shapes. The shearing test, although a 
very useful one, is seldom made, and an appa- 
ratus is described used for that purpose, and re- 
sults of some tests made with it given. While it is 
desirable to determine the transverse strength of a 
stone, the writer has failed to discover any satisfac- 
tory method, and thinks that the shearing test is 
all that is required. 

‘* Tests for elastic limit are seldom applied. The 
porosity of the stone, or the test which will reveal 
the degree to which it absorbs moisture, is of 
great importance. Sometimes sandstone absorbs 
from 3 to 10 per cent. of its weight of water in 24 
hours. 

‘¢ The specific gravity and the hardness are also 
desirable factors to be known. The destructive in- 
fluences to which a building stone is subjected are 
of two classes, mechanical and chemical. The most 
important of the former are. frost, rain, and wind. 
The solvent action of water in the vicinity of 
cities is caused largely by the gases absorbed by 
the water. The effect upon stone of the direct 
action of gases in causing loss of weight, and the 
action of water containing acid or alkalies, is im- 
portant. 

‘* The chemical composition of a stone is of little 
practical value, although it is well sometimes to 
note the quantity of silica, lime, and alkalies it 
contains. A microscopical examination which 
shows the way in which the various materials are 
cemented together is of much more importance. 
Mica containing a large amount of soda and potash 
is objectionable. Stone which may be of very 
good quality is sometimes entirely ruined by hard 
freezing immediately after being taken from the 
quarry. Marbles and limestones are particularly 
liable, and should be quarried in warm weather and 
allowed to dry thoroughly.” 


Cast-Iron Raprators. 

A paper was presented by W. J. Baldwin on a 
‘*Test of Condensation in Cast-Iron Radiators.” 
This gave the results of experiments with four 
radiators selected as standards. The experiments 
showed the amount of condensation liable to occur 
in the heating of buildings, and how near the line 
of condensation agrees with a line of difference of 








temperature between air and steam. Three of the 
radiators were of 48 square feet and the other was of 
52 square feet. Steam was taken from a boiler at 
90 lb. pressure, and conveyed in 1-in. pipe to a 
water separator. This was trapped in the usual 
manner with a Mason trap from the top of the sepa- 
rator. The top of the pipe led to a regulating valve 
which led into a header of 2 in. inside diameter ; 
the connection for each radiator was }-in. pipe. 
There was a remarkable uniformity in the tests, 
which showed that for practical purposes the curve of 
condensation and the curve of difference of tempera- 
ture is practically alike for any ranges of tempera- 
ture and pressures in low-pressure steam apparatus. 
The curves were plotted inadiagram. The final 
paper was read by title ‘‘ On the Marking of Street 
Lines,” by C. M. Bramall. A Sunday’s rest re- 
stored the members to their normal condition, and 
on Monday some 270 left for Lewiston by special 
train on the New York Central branch. At this 
point a delightful sail across the lake brought the 
party to Toronto, where they were welcomed by 
the Mayor, and lunched by the city at the Queen’s 
Hotel. Afterwards the party participated in a 
delightful garden- party given by Sir Casimir 
Gzowski, one of the board of direction of this 
Society. Those who were present on a similar 
occasion 12 years ago, when this Society visited 
this gentleman when they were en route to Mon- 
treal, need only be told that this reception was 
fully up to Sir Casimir’s standard. This closed the 
convention and its exercises and excursions. It 
only remained to return to the Cataract House, and 
the next day to avail ourselves of the courtesy of 
the Lehigh Valley, who again tendered us their 
fine train to convey the party to New York and 
Philadelphia. 





THE NEW CENTRAL RAILWAY 
STATION AT LISBON. 

Tue Portuguese railways running into Lisbon 
from the north, east, and west, formerly had two 
termini—one situated at the extreme east and the 
other at the extreme west of the city ; both were, 
however, remote from the business centres and 
inconvenient for suburban and through traffic. The 
growing necessity for connecting the railway 
systems of the northern and eastern lines with the 
western and suburban lines, and bringing them to 
a common terminus, led the Royal Railway Com- 
pany to study plans for the junction of their rail- 
ways and the erection of a central passenger station 
in the heart of the city. The extremely hilly 
nature of the ground upon which Lisbon is built, 
and the local conditions, presented, however, con- 
siderable difficulties in carrying out this project, 
but these have now been successfully dealt with, 
a junction of the different lines being effected on 
the northern side of the city, and a commodious 

assenger station built overlooking the principal 
ulevards and Praga de Dom Pedro. 

A tunnel, 2843 yards long, with a gradient of 
1 per cent., connects the station with the junction ; 
special locomotives, similar to those on the London 
metropolitan lines, are used to work the local 
trains, which are fitted with vacuum brakes 
throughout. The length of the station ground 
being limited by local surroundings, the width of 
the tunnel at the station end was increased to 
double that of the normal section, to admit of the 
se ag points and crossings being laid within the 
tunnel. This increase in width commences at a 
point 50 yards distant from the face of the tunnel, 
which is semicircular in section and 26 ft. wide, but 
as the height of the arch remains the same, the sec- 
tion becomes elliptical up to the point of bifurcation 
85 ft. from the end, when each portion is formed 
by a semicircular arch 16 ft. 6in. wide, gradually 
widening to 26 ft. at the tunnel face. 

Six shafts were sunk on the centre line of the 
tunnel to provide additional working faces and 
ventilation, the work being carried out on the 
sectional plan, and completed within 20 months 
from the date of commencement. 

A semicircular brick arch 2 ft. thick supports 
the roof, with masonry side walls, giving a total 
height of 19 ft. 7 in. under the centre, from the 
rail level. 

The site upon which the station is built is 
47 ft. 6 in. above the main street level, on the 
slope of a sharply rising hill on which the older 
part of the city stands. 

Owing to the broken and unstable nature of 
the ground, special precautions were necessary in 
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THE LISBON CENTRAL STATION. 
(For Description, see Page 411.) 
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making the cutting and excavations for the station, 
in order to avoid subsequent movement of the 
ground above and damage to surrounding buildings. 
Before the excavations were commenced heavy re- 
taining walls were built in sections; pits 15 ft. to 
20 ft. square and the same distance apart were 
sunk on the line of wall to the required depth and 
lined with timber, the wall being then built inside 
the pits and time allowed for the masonry to set 
perfectly solid, before the intervening spaces were 
excavated and the remaining sections built in the 
ssme manner ; the excavation of the station ground 
was afterwards commenced, and the face of the re- 
taining wall bared to view. This plan was found 
perfectly successful, no movement or subsidence of 
the ground having taken place where it was 
adopted. 

The length of the station is 235 yards from the 
face of the tunnel, 144 yards being covered by an 
iron roof 198 ft. in width, supported on two rows 
of cast-iron columns 74 ft. apart and the side walls 
of the station. 

The general arrangement of the station, build- 
ings, and approaches is shown by Fig. 1, on page 
412, while Figs. 2 and 3, on the same page, show 
the ground and first floor plans respectively. Figs. 4 
to 8, on page 413, show sections which will further 
explain the arrangement of the approaches. Nine 
parallel lines of rails 5 ft. 6 in. gauge are divided 
by platforms into groups of 2, 3, and 4. The 
group of three lines is connected at the end by an 
hydraulic traverser, capable of transferring a loco- 
motive and tender weighing 68 tons from any one 
set of rails to the other, in one operation. The 
group of four lines is connected by four turntables 
16 ft. 5 in. in diameter, worked by an hydraulic 
capstan. The group of two lines is also connected 
by a hand traverser for moving carriages. Two 
sidings are laid into the locomotive shed across a 
turntable 42 ft. in diameter, worked by an hydraulic 
capstan. The points and signals are worked from 
a signal cabin placed across the rails on four cast- 
iron columns, and contains 38 levers. Messrs. 
Saxby and Farmer’s interlocking and safety arrange- 
ments are adopted throughout. 

The station buildings and offices are two storeys 
high, the ground floors being on the main street 
level, and the second floor on the level of the 
station platforms. Wide staircases and two hy- 
draulic passenger lifts form the means of communi- 
cation between the upper and lower levels, and 
three hydraulic baggage lifts are also provided to 
raise the luggage of passengers arriving at the 
main entrance. <A zigzag carriage road for the 
ascent or descent of vehicles to the upper level is 
shown in Figs, 1 and 2, page 412. 

The stone employed in facing the buildings 
is a fine-grained white sandstone, well adapted 
for the ornamental work shown on the elevation 
of the main entrance (Fig. 9, page 413); a 
harder stone, better capable of resisting wear, is 
used for facing work for a height of 4 ft. above 
the floor level. The floors of the waiting-rooms 
and vestibules are laid with coloured marble 
chips set in cement and rubbed down to a smooth 
surface, and concrete faced with Portland cement 
is employed in the construction of the station plat- 
forms ; the carriage entrance at the upper level 
being paved with creosoted wood blocks, in order 
to reduce the weight on the girders by which it is 
supported. 

(To be continued.) 





THE WEST HIGHLAND RAILWAY. 


(Concluded from page 346.) 

WE conclude our series of illustrations relating to 
the West Highland Railway by reproducing on our 
two-page plate drawings of the first and third class 
raloon carriages, specially built at the North British 
Company’s works at Cowlairs, from designs by Mr. 
Matthew Holmes. No second-class passengers are 
booked by the line, but through passengers from 
stations on other systems, from the English main 
lines, are conveyed over the line in through com- 

osite carriages run direct from London and Edin- 
Soun. The ordinary train, therefore, is made up 
of two third and one first class saloon, as illustrated, 
two of the ordinary composite carriages, one ordi- 
nary carriage, and a brake van. Thespecial saloons 
were constructed with a view to all passengers 
having as uninterrupted a view as possible of the 
scenery through which the trains pass, and thus 
there is freedom of movement through the carriage 
and unusually large windows. This reason pro- 





bably also dictated the departure from the system 
of a corridor on one side of the carriage, as in the 
East Coast Joint Service rolling stock, whereby the 
view is obscured on one side of the line ; but there 
is this further advantage, that a passenger moving 
from his seat involves the least inconvenience to 
his fellows by reason of there being no slamming of 
doors. 

The carriages each weigh 22 tons; the first- 
class carriage has accommodation for 32, and the 
third-class for 42 passengers. The length of the cars 
is 50 ft. 1 in. over the buffers and 47 ft. 2in. over 
the bodies, while the extreme width is 8 ft. 0} in. 
The height inside at centre is 7 ft. 24 in., while 
the overall height from rail level is 11 ft. 9 in. 
The underframe is of timber, the size of the longi- 
tudinal stringers, of which there are four, being 
13 in. by 4 in. (Figs. 159 and 161). The details 
of cross-timbers and of the bracing are shown on 
the illustrations. 

Each carriage is carried on a pair of four- 
wheeled bogies, these bogies being exactly the 
same for both first and third class carriages, so that 
we have only reproduced the drawings of the 
body of the third-class carriages. Indeed, the 
bogie is the standard type adopted on the North 
British Railway, and adaptable to any of their car- 
riages. The frame is of steel, and the wheels, 
which are 3 ft. 6 in. in diameter on tread, have 
wooden centres and steel tyres. They are spaced 
8 ft. apart, and the distance between the centres of 
bogie pins is 31 ft.6 in. The other dimensions are 
given on the illustrations. 

The general arrangement of the interior of both 
first and third class carriages is similar, excepting 
that in the case of the first class more room is 
given. There is a combination of the compart- 
ment, the saloon, and the corridor principle of con- 
struction. Asshown on the longitudinal section and 
plan (Figs. 159 and 160), there is at either end a 
compartment seated for seven, four on one side and 
three on the other. Each of these compartments 
occupies 7 ft. of the length of the carriage. One 
of these is usually reserved for ladies and the other 
for smoking, and adjoining each of them is a lava- 
tory, the entrance to which is from a through pas- 
sage, so that any one in the carriage can walk to 
either lavatory. The fittings include a folding basin 
with water tap, a mirror, and a carafe and tumbler 
arranged in the manner adopted in the best of 
steamship cabins (Fig. 162). Alongside of each of 
these lavatories is a passage 2 ft. 4 in. wide from side 
to side of the carriage, with doors of entrance from 
or exit to station platforms. With the exception 
of doors to the end compartments referred to, these 
are the only means of entering the carriage. There 
are thus four doors on each side of the carriage— 
probably sufficient for the traffic. These outside 
doors are fitted with Wethered’s lift-up handles. 
The centre of the carriage, extending for a length 
of about 21 ft., forms a saloon, the width inside 
being 7 ft. 6} in. The passage is not in the 
centre, as is usual, the idea being that in such a 
case only one passenger occupies the seat on each 
side. In the new carriages the seat on one side 
is 1 ft. 10 in. wide, while on the other side, 
intended for two passengers, it is 3 ft. 5in. The 
width of the passage is 1 ft. 10 in. (Fig. 160). 
The depth of the seats is 21 in., and there is 
between the seats (knee room) 2 ft. 3in. In the 
length of 21 ft. there is the equivalent of three 
compartments ; one of them is partitioned off, 
to serve as a private saloon if desired, with only a 
swing door, while the other two form the saloon 
proper. The inside doors, six in number, which 
are 6 ft. 3 in. high by 1 ft. 10 in. wide, in all 
cases open one way, and have spring balls, so that 
_ are easily fastened, and a slight push opens 
them. 

The carriages are upholstered in admirable taste, 
the result being most pleasing. The interior is 
panelled in polished bird’s-eye maple, and great 
care has been taken to secure some uniformity in 
the veinings in the case of joinings of the wood, 
but in most cases the panels are in one piece, with 
walnut mouldings and gold beading, forming a 
strong contrast. The upholstering of the seats, 
which have springs on the back as well as on the 
seat, is in French moquette, while the carpets are 
of the same material, covered in the passages with 
a strip of linoleum. The lower part of the walls 
of the compartments—under the windows and the 
lower part of the doors—is in Russian leather, and, 
instead of adopting the usual method of buttoning 
at regular intervals, it has been arranged in most 





cases in folds radiating from a centre piece, and form- 
ing one pattern, with a distinctly pleasing result. 
The windows are unusually large, being 4 ft. 6 in. 
by 2 ft. 44 in., and the blinds are mounted on Lay- 
cock’s well-known rollers, by which the blind can 
be stopped in any position. The blinds for the 
windows are in halves, and, of course, each is 
worked separately, so that the passenger on one 
seat may have the blind down while the other 
chooses to have it up. The blinds are light 
brown in colour, and printed in black on each 
is a map of the route of the railway, with sta- 
tions and important scenes on the route indicated, 
so that any one can consult it at will. There is, 
too, throughout the carriage, a profusion of photo- 
graphs of views along the route, taken by the 
staff of Messrs. Formans and M‘Call. The roof 
of the carriages is in lincrusta, and there are brass 
rods and nettings for light luggage. The lighting 
is by Pintsch’s gas system, and in addition to the 
usual ventilators on each side of the carriage (Figs. 
161 and 162), Laycock’s torpedo ventilators have 
been fitted above each compartment. These are 
1 ft. 10 in. apart and 6 in. in diameter. 

The system of heating the carriages is that 
known as the Gold system, and was installed by 
Messrs. Laycock, of Sheffield. Some months ago 
we fully illustrated and described* the arrange- 
ment similar to that adopted in this case, so 
that it is not necessary to enter into details. 
It consists in conveying steam from the locomotive 
boiler to storage heaters, one of which is placed 
under one of the seats in each compartment. The 
heater is composed of two wrought-iron cylinders 
or tubes placed one within the other, the inner one 
being about 5 ft. long and 4 in. in diameter, and 
being nearly filled with brine and hermetically 
closed. The outer cylinder, which is slightly longer, 
is placed in connection with the boiler of the loco- 
motive by a pipe, there being valve arrangements for 
reducing the steam pressure at the boiler and for 
getting rid of thecondensed water at the heaters. The 
steam pipes are connected between the carriages by 
means of asteam-tight coupling somewhat similar to 
theconnections used for theair brake, and uncoupling 
automatically as the carriages are drawn apart. At 
starting, steam from the locomotive is admitted to 
the outer cylinder, and filling the annular space 
between the two cylinders, it quickly warms up the 
outer one, and the heat at once begins to radiate 
into the carriage. At the same time the brine in 
the inner cylinder is absorbing heat, which it stores 
for future use. When the desired temperature has 
been reached, which is indicated by a thermometer, 
the steam supply is shut off, and thereafter the 
heat stored in the water cylinder passes by conduc- 
tion to the outer cylinder and is radiated thence 
into the carriage. From repeated trials it is found 
that the temperature thus raised is capable of being 
maintained for four or five hours with a reduction 
of only 2 deg. or 3 deg., and this with a very low 
temperature outside the carriage. This is suffi- 
cient for the journey between Glasgow and Fort 
William. 

What we have said regarding blinds, lighting, 
ventilation, and heating, applies also to the third- 
class carriages, shown on Figs. 163 to 166. This 
carriage has end apartments, occupying 5 ft. 10 in. of 
the length of the carriage, instead of 7 ft., as in the 
case of the first-class carriage, and the central part, 
extending to about 24 ft., is taken up with a 
private saloon, 5 ft. 10in., with the same swing 
doors, the remainder of the central part being 
divided into the equivalent of three 5 ft. 10 in. 
compartments, instead of two 7 ft. compartments, 
as in the first-class. The width of the passage is 
} in. less, 1 ft. 9} in., and this, and the lesser arms 
on the seats, gives a width on the one side of 
1 ft, 10} in., and on the other of 3 ft. 7}in. (Fig. 165). 
This secures 18 seats in the main saloon, equal to 
three compartments, and here it may be said that the 
concession of the saloon arrangement of carriage to 
the third-class traveller means a reduction of the 
number carried from 60, as in the ordinary carriage 
of like size, to 42 passengers, and this, too, at a 
considerable increase in weight. There is the same 
lavatory accommodation (Fig. 166), and, if the 
quality of the upholstering throughout the carriage 
is not so grand, nor tinely-grained yellow pine 
polished so delicate as bird’s-eye maple, the com- 
forts in all respects are as great. There are the 
same springs and stuffing in the seats, although 
the depth of seat is an inch less (20 in.), with 2 ft. 
instead of 2 ft. 3 in. between the seats. The 


* See ENGINEERING, vol. lv., page 190. 
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windows are 4 ft. by 2 ft. 44 in., with the same 
blinds and map printed on them. For all these 
considerations for the third-class passengers the 
company is to be commended. 

Having thus described the rolling stock, it may be 
interesting to refer to the train arrangements and 
the speed over the line, which is very heavy. 
There are three through trains each way per day, 
and in addition four trains which only travel nine 
miles up the new line through the Gareloch district, 
not so thinly populated as throughout the route 
farther north. The through trains leave Glasgow 
at 7.30 a.m., 12.42 p.m., and 4.52 p.m. They stop 
at Craigendoran, the starting point of the new line, 
and then go express along the Gareloch district 
served by the local trains, the first stopping- 
place being Garelochhead. After that the trains 
stop at all stations. The time taken on the 993 
miles of the new railway is exactly four hours, the 
Board of Trade having limited the speed to 25 
miles an hour, including stoppages, a limitation 
which was much more than the conditions war- 
ranted. In some parts, where the down gradient 
is steep, a higher speed might have been unsatis- 
factory, but on the heavy down grades of the line 
the speed, including stoppages, cnly attains 21 
miles an hour, while on the up grades, even at the 
same points, the speed is as high as 32 to 33 miles an 
hour. A corresponding arrangement is made with 
the trains southward. They leave Fort William at 
6.10 a.m., 11.15.a.m., and4 25p.m. In this way only 
one engine and train can make the double journey in 
one day. The first train, arriving from Glasgow at 
Fort William at 12.15, takes the third train from 
Fort William, leaving at 4.25. The second and 
third trains from Glasgow are the first and second 
trains on the following day. The first train out 
and the last train in are the heaviest, as they have 
the London through composite, and an Edinburgh 
through composite carriage, each weighing 15 tons, 
an ordinary carriage of 15 tons, and the three 
saloon carriages we have described, weighing each 
22 tons; and thus, with the brake van, the weight 
is 120 tons, exclusive of engine and tender, which 
in working order weigh 75 tons. 

From Glasgow to Craigendoran the distance is 23 
miles. This, without stoppages, has easily been done 
within the 30 minutes by the locomotive already illus- 
trated drawing the load indicated. The time-table 
gives 33 minutes from Cowlairs to Craigendoran, a 
distance of 214 miles, equal to 41 miles an hour, not 
by any means a high speed, but one quite satisfac- 
tory for the traffic. From Craigendoran to Gareloch- 
head, a distance of 8? miles, the through train runs 
without stoppage, in 20 minutes, equal to 25} miles 
per hour—the speed laid down by the Board of 
Trade, including stoppages. On this part there is 
a stiff upward climb, the line starting ona 1 in 58 
gradient, which extends for a considerable distance, 
and beyond for eight miles the gradients are 1 in 60, 
80, and 100. Before the next station is reached (Arro- 
char and Tarbet, mile 19}), there is a stiff climb up 
Glen Mallin (1 in 60), where there is a first summit, 
560 ft., the distance from Craigendoran being 15 
miles. After running on the hillside overlooking 
Loch Long, there is a drop to Arrochar, the 
gradient being 1 in 58 to 1 in 80 for about a mile. 
A speed of 25} miles, including stoppages, is easily 
attained. Between Arrochar and Ardlui the gra- 
dients are easy, and the speed outwards is 28.2 
miles. The line again commences to ascend, the 
pull being a long one up steep gradients, 1 in 
66 largely predominating. The speed to Crian- 
larich is 26.2 miles. Near Tyndrum, again, there 
is a stiff climb, the gradient for a short length 
being 1 in 55, and the summit reached is 1030 ft. 
high. The speed in this distance is 25 miles. Be- 
yond this the gradients vary, and while there are 
short lengths of 1 in 58 and 1 in 60, there are down 
gradientstocompensate. Over the Moor of Rannoch, 
too, the line is very level (1 in 150 up), and summit 
is reached at 72 miles out to the north of Rannoch, 
the level being 1347 ft. The speed is, on this part, 
313 miles including stoppages, but enough has been 
said to show that the time-table required by the 
Board of Trade gives quite an erroneous impression 
of the possibilites of the Jine in the matter of speed, 
and one can quite recognise that the existing time- 
table is as yet by no means a fixed quantity. Expe- 
rience is sure to demonstrate that a much higher 
speed is commensurate with absolute safety, as 
well as with the public convenience. 

In our first article we referred to the raison 
d’étre of the line, and since then the growing traffic 
has established the case. Moreover, the number 





of projected extensions and competitors affords | 


further proof, and might be gratifying, if they were 
not rather embarrassing, to Mr. Charles Forman, 
who carried through the West Highland Railway. 
The legitimate terminus to the line is, as we have 
previously indicated, Inverness, 67 miles further 
north of Fort William, and the value of the new 
scheme seems to be evident to all now that it has 
been so clearly pointed out. The West Highland 
Railway Company purpose applying for Parliamen- 
tary powers to carry out this extension, by the 
route shown on the map of the West Highland 
Railway on page 63 ante. It will follow pretty 
closely the line of the Caledonian Canal, for which 
is utilised the chain of lochs through Inverness- 
shire. The railway will branch off from Spean 
Bridge, and run along the eastern shore of Loch 
Lochy, continue on the canal bank, cross to the 
eastern shore of Loch Ness, south of that lake, and 
thence along the western shore to Inverness town. 
And in view of the great advantage of the 
system having a connection with Inverness, and 
opening up a part of the country without rail- 
way facilities, it is to be hoped that the line will be 
authorised. The Highland Railway Company re- 
gard this as an invasion of their exclusive territory, 
and they propose to ask Parliament to authorise 
them to construct this line instead of the West 
Highland Railway Company. They thus concede 
the point that such a line is necessary, and it will 
be interesting to watch the progress of the two 
schemes, in view of the fact that the one is intended 
primarily to maintain a monopoly of the North 
Highlands, while the other is a legitimate extension 
of a line which experience has shown to be neces- 
sary to the solution of the problems of life in the 
Western Highlands, and which tends to reduce 
the monopoly to the competitive conditions which 
obtain throughout the kingdom. 

Other railways in the West Highlands are spoken 
of. Messrs. Formans and M‘Call may probably 
introduce their scheme for the construction of a 
railway up Ben Nevis, which is close to Fort 
William. This mountain is the highest in the 
kingdom, towering to a height of 4400 ft. above 
sea level in the form of a huge mound, with an 
hotel and an observatory at the top, where most 
valuable data are collected. The line presents no 
great difficulties. It would be about four miles 
long, the heaviest gradient being about 1 in 3 for 
500 or 600 yards. Recently there has been a great 
increase in the number of tourists and others 
climbing the hill, and, were such a railway in 
existence, this number would be enormously in- 
creased, so that the rack railway up the Ben would 
be an important adjunct to the West Highland 
Railway. Moreover, the inhabitants in the obser- 
vatory are not infrequently in difficulties in the 
winter season, and it is just possible that the rail- 
way might be a means of minimising their hard- 
ship, especially in a prolonged winter. 

Yet another scheme is proposed, for the extension 
of the Callander and Oban Railway from Oban 
through Connal Ferry to Ballachulish, and thence 
to Fort William, keeping as close to the western 
seaboard as the many inlets of the sea will admit, 
but whether any, and which, of these schemes will 
be sanctioned remains to be seen. As to the ex- 
tension of the West Highland to Mallaig, on the 
western seaboard, as shown on the map, page 63 
ante, that has already been authorised, and the 
Treasury have promised a grant towards its con- 
struction. The preliminary arrangements for its 
construction are being made, and to it we may refer 
at some future time. 





THE BRITISH ASSOCIATION. 
(Continued from page 384.) 
CHEMICAL PAPERS. 

An Oxrorp Scoot or CHEMISTRY. 

Few presidents of sections write their addresses 
without referring to those of their predecessors 
who held office on the occasion the Association 
previously met in the same city, and, following this 
precedent, Professor H. B. Dixon, F.R.S., of Owens 
College, Manchester, turned to the report of 1860 
to draw inspiration. To his disappointment, he 
found that Professor Brodie had written no address 
at all. Not having the courage to follow so good 
an example, he dived into the traditions of 
his oid academical home, and he presented the 
Chemical Section B with some very interesting ex- 
cerpts. The first school of scientific chemistry 
of Oxford is the school founded, two and a half 





centuries ago, by Boyle and his disciples Hooke 
and Mayow. The lesson of the growth and the 
decline of this school is instructive. 

In the year that Francis Bacon died, Robert 
Boyle was born. It was in 1626, at Lismore. 
Robert Boyle was the youngest son of the great 
Earl of Cork. Always delicate, he travelled on the 
Continent with a tutor for years. ‘‘ Vulcan has so 
bewitched me,” he writes at the age of 23, ‘‘as to 
make me fancy my laboratory as a kind of Elysium.” 
The most active years of his life he spent in ex- 
perimental research in Oxford, where a Philosophi- 
cal Society—a branch of a London society of 1645 
—had been established in 1648. Of Boyle’s scien- 
tific writing much has been said in extravagant 
praise, and much in ridicule. It is rather hard to 
read him now ; even Johnson says in the Rambler 
‘‘that Boyle’s name is reverenced, but his works 
are neglected ;” but, Professor Dixon remarks, 
one has only to compare him with Van Helmont, 
his immediate predecessor, to recognise his supe- 
riority. Professor Dixon spoke only of the chemist, 
and did not, therefore, refer to Boyle’s work 
on the elasticity of the air. In ‘‘The Sceptical 
Chemist,” published anonymously 1661, Boyle at- 
tacks the tria prima of the alchemists, sulphur, 
mercury, salt. There are bodies, like gold, he 
argues, from which no degree of fire can separate 
any of these, much less all the three ; nor can water 
do it. He points out the confusion of the elder 
chemists between calcination in the open air and 
distillation in the retort. But he admitted the power 
of water to produce organic substances. He re- 
peated Helmont’s famous experiment of growing 
a shoot of willow in baked earth moistened with 
water. (Carbonic acid was discovered by Black a 
century later.) But he rejects the doctrine that 
water is the foundation of all things, and the wonder- 
ful experiments of Rochas, who by artificial heat, by 
graduations of coagulations and congelations, turned 
water into earth, which produced animals, vege- 
tables, and minerals ; the animals ate, moved, and 
were composed of much sulphur, little mercury, 
and less salt. ‘*I have some suspicion,” says 
Boyle, ‘‘concerning this strange relation : though, 
as for the generation of living creatures, it need not 
seem incredible, since we find that our common 
water, which is often impregnated with a variety of 
seeds, long kept in a quiet place, will putrefy, and 
then, too, produce moss and little worms accord- 
ing to the nature of the seeds that were lurking 
in it.” 

Professor Dixon quotes two passages from ‘‘ The 
Sceptical Chemist” as showing Boyle at his best 
and his worst. The first deals with the solution of 
minium in vinegar, when the spirit seems to be 
destroyed, as there is no sourness left. The second 
refers to an account given to Boyle by two friends, 
a physician and a mathematician, who saw mercury 
reduced into water. ‘‘ Hence it appears that by 
means of fire, we may obtain from a mixed body, 
what did not pre-exist therein.” It is not clear, 
whether there was any trickery in this. If so, the 
case does not, to us, appear so very bad. Scientists 
of eminence have been deceived in our days, and 
the charlatans of the middle ages understood their 
business. Boyle made nitric acid by distilling 
nitre with oil of vitriol ; discovered some of our 
favourite test reactions, ammonia for copper, silver 
nitrate for chlorides, gallic acid foriron ; hegenerated 
a combustible ‘‘ stinking smoak ” from steel filings 
and saline spirit, and collected gases, a thing which 
Van Helmont had declared impossible. But even 
Boyle did not question that his hydrogen was really 
air. He improved the air pump, and tried to burn 
sulphur and other substances, also his hydrogen, in 
vacuo. They would not burn without air, but gun- 
powder would. Asa true scientist, he considered 
the possibility that the nitre crystals might ‘‘ inter- 
cept store of little aereal particles,” and he crystal- 
lised his nitre in vacuo. He suggests that nitre 
might supply ‘‘vehemently agitated vapours” 
which are not true air; but he never grasped the 
true function of the air in combustion. 

‘‘The genius of Robert Hooke was in sharp 
contrast with that of Boyle. Quick, restless, 
imaginative, he sprang from discovery to discovery. 
He lacked the steady purpose of Boyle, the calm 
judgment and completeness of Newton, his two 
great contemporaries. It might be said of Hooke, 
as was said of a great poet, that he touched 
nothing that he did not strike fire from, and some 
would add that his touch had the same effect on 
persons as on things.” Born in 1635, Hooke was 
educated at Westminster and Christ Church, and 













































































416 ENGINEERING. [Sepr. 28, 1894. 








MAGNETIC SEPARATION PLANT; MONTEPONI ZINC MINES, SARDINIA. 
(For Description, see Page 418.) 









































































































































Sept. 28, 1894. | 





ENGINEERING. 


417 








MAGNETIC SEPARATION PLANT. 
(For Description, see Page 418.) 














iY y 
7 LO. POP are 


pescaseue 
291k 

















became Boyle’s assistant. Hooke’s description of 
the phenomena of combustion in the ‘‘ Micro- 
graphia ” Professor Dixon considers as unsurpassed. 
He charred boxwood in a retort, and watched its 
degenerating into white ashes on exposure to air, 
and comes to conclusions like the following (we 
abridge) : ‘‘ That the air is the universal dissolvent 
of all sulphurous (i.e., combustible) bodies, that 
this action of dissolution produces heat, and is per- 
formed with so great a violence, and does so rapidly 
agitate the smallest particles of the combustible 
matter that it produces in the diaphanous medium 
of the air the action or pulse of light ; that this 
dissolution is made by a substance inherent and 
mixed with the air, that is like, if not the very 
same, with that which is mixed in saltpetre. It 
seems reasonable that there is no such thing as an 
element of fire. . . .” Hooke speaks of further 
experiments without describing any. In _ his 
ia Lampas,” published in 1677, he says, ‘‘ the flame 
is nothing but the parts of oyl rarefied and raised by 
the heat into the form of a vapour or smoak. .. . 
With the help of a piece of glass any one will 
plainly perceive that all the middle of the cone 
neither shines nor burns, but only the outward 
superficies thereof that is contiguous to the free and 
unsatiated air.” 

| Practically the same theory of the flame was 
worked out experimentally by John Mayow, and 
published a few years after the “ Micrographia.” As 
the ideas and names used are those of Hooke, 
whose name is not mentioned, however, and as 
Hooke, though notoriously jealous, proposed 
Mayow for the Royal Society—facts to which Mr. 
Pods Hartog has drawn attention in the ‘‘Dictionary 
of National Biography ”—Professor Dixon con- 
cludes that they both worked under Boyle, and 
assisted in Boyle’s experiments on flame. There is 
no doubt that Mayow carried the research furthest. 
He observed that one constituent of the atmo- 
sphere, the ‘‘nitre air,” sustains combustion and 
or pi ge the other neither. With the help of 
both air and nitre, he obtained oil of vitriol from 
sulphur, iron vitriol from pyrites, iron rust, acids 
of sugar and of honey; and he made a sort of 
volumetric test by burning a candle, camphor and 
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sulphur, floating on water under an inverted glass. 
He also recognised that antimony, when calcined 
in air, increased in weight, and he stands far above 
some of his predecessors, who had made similar 
observations. Professor Dixon quotes some amazing 
passages from Jean Rey, of Perigord, concerning 
the way in which he ‘‘gloriously maintained,” 
why metals increase in weight on calcination : 

6661, The Air Has Weight.—This is shown by the 
increase in velocity of heavy bodies falling to the 
earth, because as the body approaches the earth 
it subtends a wider angle from the centre of the 
earth, and receives more shocks from the particles 
of air. Again, although the air appears to weigh 
nothing on the balance, this is because we weigh 
it in air; it loses its weight, just as water 
weighs nothing in water. Fire has weight too, and 
should we ever find ourselves in a region where 
fire is the predominant element, we shall be able 
to prove the statement in the same way. 

669. Fire Can Thicken and Make Air Heavy.— 
Stand a cannon upright and put a red-hot ball into 
it. You must admit that the air in the gun is so 
small in quantity that it will be heated to the same 
temperature as the ball. Nevertheless you can 
hold your hand in the mouth of the gun at first, but 
in a short time you cannot do so. Not that the 
air has got hotter, it is cooling all the time ; it is 
because the air is thickened. Now if you dropa 
fleece of wool into the mouth, it will not descend, 
and if you push it in, it will come up again, proving 
the air is heavier. Lastly, the air is seen to tremble 
over the mouth of the gun, and objects seen through 
it are blurred. This is due to the thickening, it 
cannot be due toa motion of the air; for I see,’ 
he says, ‘a lady’s beauty quite distinctly through 
the air she flutters with her fan.’” 

In 1663, Boyle brought the noted chemist and 
Rosicrucian, Peter Sthael, of Strasburg, to Oxford. 
But the Oxford school of research did not prosper. 
Boyle was attacked in the pulpit, in public orations, 
and private squibs. Dr. Watson, afterwards 
Bishop of Llandaff, who was in 1763 appointed to 
the chair of Chemistry at Cambridge, founded in 
1702, knew nothing of chemistry, had never read 
a syllable nor seen an experiment, and sent to 





Paris for an ‘‘operator.’”’ Thus we understand, 
how all these important discoveries of the seven- 
teenth century could entirely be forgotten. 

These historical reminiscences led Professor 
Dixon to reflections on the disappointing results 
of science teaching in our days under reversed con- 
ditions. Scholarships are offered broadcast, money 
is granted freely. The student who has won a 
science scholarship learns a prodigious array of 
facts from text-books, and has then to cram and 
waste time over Greek for his degree. Knowledge 
of Greek is of no value in itself, and gives the 
student a pernicious taste for superficial study. In 
Professor Dixon’s opinion, scholarships should be 
the reward for progress, ability in the general 
subjects of school education, so that the boy may 
make his choice of the special course when he comes 
to the university. We should like to go further. 
Let scholarships become again, what they were in 
most cases intended to be, a help to hard-working 
boys of limited means, to enable them to acquire a 
good general grounding. The brilliant scholar who, 
with the aid of a whole army of crammers who 
prepare for special scholarships, manages to score 
the highest marks in some of the numberless com- 
petitive examinations, does not, as a rule, enrich 
science, and has no claims on special assistance 
from the national funds. Particular grants to dis- 
tinguished students for the purpose of following up 
a special line of research are an entirely different 
thing. On that point, we agree with Professor 
Dixon. The universities, he urges, should teach 
the art of research to fit students for original work. 
Then university graduates would be sought after 
by manufacturers, as they are inGermany. In this 
sense, Professor Dixon pleads for greater encourage- 
ment of research in Oxford. 


A New Gasrous CONSTITUENT OF OUB 
ATMOSPHERE. 


This communication, by Lord Rayleigh and Pro- 
fessor Ramsay, one of the events of the meeting, 
was made to a crowded audience, although the 
paper was not announced in the Journal. In his 
determinations of densities of various gases, Lord 
Rayleigh noticed that the nitrogen isolated from 
the air was denser, by 4 percent. sometimes, than 
the nitrogen liberated from chemical compounds. 
He attacked the problem systematically, together 
with Professor Ramsay, and they have now isolated 
a new gaseous constituent, so inert that Mr. Shaw, 
F.R.S., claimed it altogether for Section A, as it 
had no chemistry. The authors first applied 
Cavendish’s method : a mixture of air and oxygen 
is submitted to electric sparks in the presence of 
alkali, until no further contraction takes place, and 
the oxygen then absorbed by pyrogallol. The 
second method answered better: the- oxygen is 
absorbed, the nitrogen bound by magnesium, with 
which it forms a nitride, and the residual gas 
collected. The density rose from 14, nitrogen, 
gradually to 14.88, 16.1, and finally to 19.09. The 
spectrum resembles that of nitrogen, but certain 
lines, specially the characteristic blue ‘‘ nitrogen” 
line, came out much more brilliant. A hundred cubic 
centimetres only, about a sixth part of a pint, have 
been obtained as yet. This is owing to the extreme 
difficulty of isolation ; the new compound may form 
1 per cent. of the nitrogen of our atmosphere. It 
does not liquefy at atmospheric pressure, a circum- 
stance which may account for the turbid character 
of some of Professor Dewar’s liquids. The triumph 
of the discovery lies in the fact that there was no 
reaction to guide the investigators, no lucky chance 
element ; it is simply the outcome of most exquisite 
exactness in determining physical constants. The 
authors declined to be drawn into any further 
statements ; they had told all they knew. If the 
body be an element—the authors carefully guarded 
themselves against any such dictum—it would fit 
nicely into the tables of atomic weights, the Periodic 
Law of Newlands, Mendeleieff, and Lothar Meyer. 
There is room enough in the eighth column between 
the atomic weights 19.06 fluorine (column vii.) and 
sodium 23.0 (column i.); the higher orders of this 
column comprise the iron, ruthenium, and platinum 
groups. Most of the speakers, Sir Henry Roscoe, 
Professors Emerson Reynolds, Roberts-Austen, 
and Gladstone, felt tempted to accommodate the 
stranger with a place in Mendeleieff s table. 


Tue Aromic WEIGHT OF CARBON. 
Mr. J. A. Wanklyn found a less cordial reception 
when he proposed to reduce the atomic weight of 
carbon by one-half, from 12 to 6. There is no 
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doubt that this assumption would remove certain 
difficulties, but it would create others, perhaps 
more momentous. Mr. Wanklyn urged his views 
from determinations of vapour densities of certain 
hydrocarbons, which he has isolated by fractiona- 
tion from Russian petroleum. 


INTERNATIONAL STANDARD FOR THE ANALYSIS 
oF IRON AND STEEL. 


The sixth and final report of this committee,* 
drawn up by Mr. Th. Turner, refers to the standard 
No. 5, which has now been analysed by Messrs. 
Packer, Pattinson, Riley, and J. E. Stead. The 
different analyses agree very well. Mr. Packer’s 
carbon comes outa little high, probably because his 
determinations were made in Messrs. Brown and 
Co.’s works, Sheffield, where it seems impossible 
to exclude the dust from the laboratory. There is 
also a slight discrepancy regarding the manganese, 
0.258 and 0.317 being the minimum and maximum 
percentages found ; this raises the question of the 
accuracy of the methods. The mean percentages 
found are: Combined carbon, 0.035; silicon, 0.006; 
sulphur, 0.030; phosphorus, 0.041 ; manganese, 
0.290. The standards will be deposited with the 
Board of Trade. 


Spectrum ANALYSIS AND BESSEMER FLAME 
SPECTRA, 


Professor Hartley, F.R.S., first communicated 
several notes. To observe the spectra of the 
alkalis, specially of rubidium, silicate or borax 
beads should be used, as the other compounds are 
too volatile. Afterwards hydrochloric acid is in- 
troduced by placing a spirit lamp wetted with 
chloroform under the burner. To hold the sub- 
stance in the oxyhydrogen flame, platinum wire 
(better than iridium), the stem of a clay pipe, 
alumina, or little splinters of kyanite (cyanite, 
essentially silicate of alumina, abundant in Done- 
gal) are recommended. The author then re- 
ferred to the flame spectra of metalloids, which 
contain both bands and lines (not only bands, as 
formerly assumed), and of metals and their com- 
pounds ; the lines come out at low pressures. The 
characteristic bands of silver are not observed in 
its alloys. Zinc and arsenic give a continuous 
spectrum ; the platinum spectrum is still un- 
known. That elements of the same group, for 
instance, sulphur, selenium, tellurium, give similar 
bands and groups of lines less or further apart, 
has been established for some time. The author 
then dealt with the Bessemer flame, the charac- 
teristic spectrum of which is no longer ascribed to 
carbon, but to manganese or to manganese oxide. 
The last view is held by Mr. Marshall Watts ; Pro- 
fessor Hartley believes more in manganese. Pro- 
fessor Hartley’s experiments were made at Dowlais 
and at Crewe. The composition of the metal and 
of the slag, and the temperature, affect the spectrum. 
The discrimination between carbon and manganese 
is very difficult, because the manganese bands 
degrade towards the yellow, the carbon bands 
towards the blue. The Bessemer blow lasts about 18 
minutes. During the first slag-forming period of 
seven minutes, the continuous spectrum of carbon 
monoxide and the bright Li, K, Na lines are ob- 
served ; the hydrogen line flashed up sharply when 
snow fell into the converter. During the second 
boiling period of ten minutes, prominent man- 
ganese bands overlie the carbon monoxide spectrum, 
and 95 iron lines appear. During the third, the 
fining stage, the iron lines weaken, and the shorter 
lines disappear. The lines of the alkali metals 
appear as soon as a layer of slag has been 
formed, and remain visible through all the 
periods. The slag also gives rise to manganese 
bands, when the metal contains little manganese. 
This explains an observation of Brunner’s that 
when the converter is turned down, and reheated 
with coke, without being relined, the Bessemer 
spectrum reappears. The converter flame con- 
sists of carbon monoxide, and of iron and man- 
ganese vapours burning in the air. The tem- 
perature in the converter may be 1900 deg. 
Cent. ; so Professor Hartley concludes from (un- 
certain) thermo-chemical data. Only the ter- 
mination of the fining stage is clearly marked by 
the disappearance of all lines. As there are no 
clear indications of the intermittent stages, it would 
be best to complete the decarbonisation, and add 
the desired amount of carbon and manganese as 
ferro-manganese, spiegeleisen, &c., afterwards. 


* See ENGINEERING, vol. lvi., page 533, 





again. 





On THE CHEMISTRY oF CoAL ForRMATION. 


Mr. J. W. Thomas, of Drumpellier, thinks that the 
age of a coal deposit, its physical conditions, the 
effects of heat, pressure, and water, should throwlight 
upon the chemistry of coal formation, but that the 
conditions vary too much to make comparison fruit- 
ful. Wecanlearnmorefrom the decomposition of peat 
and of wood to-day. In both cases the woody fibre 
disappears first, leaving a residue richer in resinoids. 
Such an excess of resinoid matters over the vegeta- 
tion which formed them, is shown by the lignites 
of Bovey Tracey. Just as lime and other trees 
shed saccharine matter on the leaves and grasses 
underneath, so liquid, gummy, and resinous 
matters may have been showered from the forest 
vegetation during the Carboniferous and Tertiary 
Periods. Chemical changes took place chiefly 
at or near the surface. In the formation of paraffin 
shales and some Scotch cannels, the woody fibre 
of the forest growth was destroyed, little else but 
bituminous matter remaining. A resinous vegeta- 
tion without much dicotyledonous trees, or, if with 
dicotyledons, considerable surface exposure, would 
produce rich bituminous coal, Wigan cannel, &c. 
A luxuriant resinous and dicotyledonous vegeta- 
tion without much surface exposure, assisted by 
heat and pressure, would produce semi-bituminous, 
steam, and anthracite coal. Mr. Thomas would 
like to investigate the hygroscopy, most probably 
the key to the spontaneous combustion ; the 
water is held more or less tenaciously according to 
age of the coal, and reabsorbed so quickly that it 
cannot be ascertained in open vessels. For further 
study Mr. Thomas recommends the decomposition 
of dicotyledons, a task to which he is devoting him- 
self; the constituents soluble in gasoline and 
benzine, and their quantities, a line of research has 
been taken up by a committee for which Pro- 
fessor Bedson submitted a report; and the 
treatment of various coals with a weak solution of 
potassic hydrate. The able paper raises questions 
of high practical interest, and will, no doubt, re- 
ceive due consideration. 


THE Extinction oF FLAMES BY CARBONIC ACID. 
SUFFOCATION, 

Professor Clowes has continued his experiments 
on miners’ lamps,* and has determined thequantities 
of carbonic acid and of nitrogen which extinguish 
flames, and render respiration difficult and impos- 
sible. The subjoined Table gives the results ob- 
tained with naked flames ; the size of the flames is of 
no consequence. The admixture of nitrogen is less 
injurious : 





Extinctive Proportion of Carbon 
Dioxide added to the Air. 














mn eo +4: 
Combustible Substance burnt | per. of the Mixture. 
in the Mixture, lcentage 
| 
| of 
| Carbon ; a 
| Dioxide er &n | Nitro- 
| added, |Oxygen. Carbon | 8@"- 
| Dioxide. 

1.— Candle os os 14 18.1 81.9 2L 
Colza and petroleum 16 17.6 82.4 18 
Ordinary lamp paraffin ..| 15 17.9 82.1 23 
Alcohol, pure =e 14 18.1 81.9 22 
Alcohol, methylated 13 18.3 81.7 22 

Il.—Hydrogen .. oe - 58 8.8 91.2 20 
Coalgas .. os --| 88 14.1 85.9 28 
Methane (firedamp) ee 18.9 81.1 27 
Carbonic oxide (whit 

damp) ° ee - 24 16.0 84.0 37 
Ethylene 26 15.5 84.8 47 














We notice that whilst ordinary portable flames 
are extinguished by an admixture of 15 per cent. of 
carbonic acid to the air, the hydrogen flame will 
bear 58 per cent. Hence, if the miner’s lamp is 
fitted with a hydrogen jet next to the oil flame, the 
hydrogen would still continue to burn in a foul air, 
and rekindle the wick, when fresh air is reached 
This was shown with one of Mr. Clowes’ 
lamps. Flames expire in two ways. The wick 
flame dwindles down and dies, because the tem- 
perature sinks too low to maintain a vigorous vapo- 
risation of the liquid. The jet flame, hydrogen, 
e.g., Spreads out more and more, to catch all the 
oxygen, and dies from overgrowth, and because the 
temperature sinks below the kindling point. The 
low kindling point of methane accounts for its ex- 
treme sensitiveness to carbonic acid and nitrogen. 
But other factors enter, the rate of diffusion of the 








* See ENGINEEEWNG, vol. lvi., page 565. 


combustion products, for instance. As regards the 
respirability of air contaminated with carbonic acid, 
authorities differ. M. Brown-Séquard considered 
20 per cent. safe for two hours; Dr. Angus Smith 
lived in a room where candles would not burn; 
Mr. J. R. Wilson found rabbits vigorous after 
spending an hour in an atmosphere containing 25 
per cent. of carbonic acid. Mr. Clowes, who re- 
gretted not to have a licence for experimenting 
upon animals, is convinced that we can bear 10 
per cent. carbonic acid more than a candle flame. 
Dr. Haldane had no objection if people would 
try 20 percent. He found 4 per cent. uncomfort- 
able ; when breathing 18 per cent. for 10 seconds, 
the case became serious. The fact that a candle 
continued to burn was no guarantee of safety at 
all. ‘‘ Those people did not analyse their mixtures, 
probably,” hesaid. It is rather bold to dispose of 
M. Brown-Séquard in this way. But Dr. Haldane 
may not be wrong. In Section I, Physiology, he 
read a paper on ‘‘ The Causes and Prevention of 
Suffocation in Mines,” in which he pointed out that 
it was chiefly the deficiency of oxygen which killed, 
more than any direct poisons. He exhibited an 
oxygen apparatus, containing 60 litres of oxygen 
compressed into half a litre, fitted with a regulat- 
ing tap and supplemented by a wire compress for 
the nose to prevent breathing through it. 


IopinE VaLvuE oF SUNLIGHT IN THE HicH ALPs. 

Dr. Rideal announced that the observations, for 
an account of which we refer our readers to our 
reports of the Nottingham meeting,* are being con- 
tinued at St. Moritz, Engadine, by his brother. 
The maximum value of last winter was 14.51 milli- 
grammes of iodine liberated per hour, the minimum 
3.53; last year’s extremes were 13.5 and 5.7. One 
day in the Engadine means as much sunshine as 10 
at Manchester, in spite of the high mountains 
around, It would be interesting to get such data 
for higher altitudes. 


(To be continued.) 





THE MAGNETIC TREATMENT OF 
ORES. 

WE recently published a detailed and illustrated 
description (see ENGINEERING, pages 294 and 295 
ante) of the methods of separating the low-grade zinc 
ores at the mines of Monteponi, in Sardinia, and we 
referred to an accumulation of mineral, which, 
although containing 26 per cent. of zinc ore and 
10 per cent. of iron, has, until recently, been of no 
commercial value. This waste ore has now been 
turned to account by a successful magnetic treatment, 
which has rendered the separation of the iron practic- 
able. The specific weights of the highest and lowest 
grades of this mineral were so similar that it was 
found impossible to treat it by the hydraulic process 
already described, and it was therefore allowed to 
accumulate, awaiting the process yet to come. 

After exhaustive trials, extending as far back as 
1889, it was decided to start an installation for treating 
this zinc ore by magnetic separation, and in May, 
1890, the first installation was set to work. 

The results obtained were even more successful than 
was expected, and during the first year of working no 
less than 5000 tons of material were treated, producing 
1530 tons of clean ore, containing 41.7 per cent. of 
zinc. Improvement in separation gradually followed, 
and it appears that an average of 45 per cent. of zinc 
can now be relied on. 

The first stage of the process consists in raising the 
ore to such a temperature that the iron oxides con- 
tained are reduced till they are sufticiently metallic 
to become magnetic when cold. After the ore has 
been allowed to cool, it is divided into various classes 
according to size, Each class is then magnetically 
treated, the process giving: (a) minerals ready for 
direct reduction ; (b) iron ores ; (c) intermediate ores, 
which are again returned to the bank, and subjected 
to the first or heating stage. 

The plant isillustrated by Figs. 1 to 10 on pages 416 
and 417. The heating furnaces are shown at bd, Figs. 1 
and 3 ; after the ore has passed through them it is deliv- 
ered into a receiver, and raised by the buckets d, 
Fig. 2, into the revolving screen e, where it is separ- 
ated into five different sizes, which fall over electro- 
magnets, which are driven at a low rate of speed, and 
which, after separation, deliver the richest ores into 
the receiver i, the intermediate grades into /, and the 
separated iron into J. Pieces not more than 5 milli- 
metres (0.20 in.) in diameter are passed out of the end 
of the sieve e, and falling on an inclined plane, they 
are led to the crusher h, in which they are reduced to 
the required size. Thence they are taken to the 
buckets d, and lifted again to the screen, and so to the 
revolving magnets. 


ZINC 














* See ENGINEERING, vol, lvi., page 533. 
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The revolving furnaces consist of a cylindrical iron 
body b, Figs. 1 and 3, made of plates 0.39 in. thick ; 
they are 32 ft. 9 in. long and 4 ft. 3in. in diameter, 
and are lined with firebricks, which reduce the internal 
diameter to 3 ft. 3 in. As is shown in Fig. 3, four 
heavy rings encircle the furnace and rest on two pairs 
of flanged wheels underneath; these wheels are 
mounted, as shown, in bearings on the inclined floor 
beneath. The furnace is also encircled in the centre 
of its length by a toothed ring that gears into a worm 
placed beneath, and is driven by an engine as shown 
in the illustration. The furnace is then caused to 
revolve slowly, at the rate of 16 revolutions an 
hour. The cylinder is placed at an inclination of 
1 in 16, and its ends are supported respectively in the 
brickwork of the furnace, and in that of a smoke 
chamber leading to the flue. Over this chamber is a 
hopper @, into which the material ready for roasting is 
charged ; communication between the hopper and the 
cylinder is effected by means of a tube 8 in. in 
diameter, and extending nearly to the lower part of 
the brick lining in the cylinder (see Fig. 3), so that 
while the latter is revolved, ore is slowly distributed 
over the firebrick lining. The form of the furnace is 
shown at C, Fig. 3, when it will be observed that 
beyond the firegrate there is a chamber that receives 
the lower end of the cylinder; this serves as a dis- 
charging chamber, and as the roasted ore slowly falls, 
it comes in contact with the hottest gases, which pass 
towards the fiue in a direction opposite to the move- 
ment of the ore. As will be noticed, the fire-bars are 
placed rather high, and a thick fire is always main- 
tained, air being forced through the fuel by steam jets. 
The furnace is built with double walls and an air space; 
the air within the space is heated, and passes into the 
furnace through the holes above the fuel. 

Each furnace (three of them are shown in the illus- 
tration) treats about 12 tons of ore in 24 hours, and 
consumes about two tons of coal, the temperature 
being maintained at about 2000 deg. Cent. Figs. 4 to 
10 are details showing the construction of the electro- 
magnets. They consist of 24 iron cores attached 
radially to the inside of an iron ring, inclosed by the 
two zinc discs fon each side. Each of the arms a 
forms the core of an electro-magnet, which is wound 
with insulated copper wire. These 24 coils are con- 
nected together in series, the winding being in the 
same direction, and forms a single circuit. 

Conductors (Figs. 4 and 5) are attached to the 
wires connecting each successive magnet, and these 
wires are led to the commutator K (Figs. 4 and 5) 
which is fixed on one of the zinc plates 7, The brushes 

are placed diametrically opposite each other, and are 
so arranged as to be always in contact with one of the 
sections of the commutator. When the current passes 
through the brushes it flows through the wires 77 and 
divides into two circuits, of which one traverses half 
the coils in one direction, while the other will flow in 
the opposite direction. By this arrangement 12 of the 
magnets have a north, and the remaining 12, a south 
polarity, so that there are two magnetic separators 
marked by a neutral axis (see Fig. 6). The brushes are 
made wide enough to touch two adjacent sectors of the 
commutator, and as these sectors are connected with 
successive wires 7, when two equal and opposite currents 
pass through these two wires, they will neutralise 


each other, and then the magnet will practically be cut 


out. When the armature is caused to revolve in con- 
tact with two fixed brushes, the two magnets diametri- 
cally opposite each other will successively become non- 
magnetic and release the iron particles attached. As 
the wires i and the sectors of the commutators can be 
so adjusted that the neutral axis shall stand over I, as 
in Fig. 6, the pieces that are not magnetic will fall into 
the receiver P, while the magnetic particles will be 
carried forward on the revolving magnets until they 
enter the neutral zone at R, where they will fall into 
the other receiver. 

The particles that are magnetically weak, and which 
constitute the intermediate produce, will fall into the 
chamber Q. The ring inclosing the magnet should 
not have a smooth internal face ; it may even be made 
with internal teeth, as shown at s in Figs. 8, 9, and 
10. It may be of wood or any other non-magnetic 
material. In the installation we have described the 
magnets are all mounted on one shaft, which is driven 
at a speed of from 12 to 20 revolutions per minute. 
The current employed is of 6 amperes, with a pressure 
of 30 volts, equivalent to about }horse-power. This 
represents about half the current generated by the 
dynamo, which is also employed for lighting the 
works, This interesting and successful installation 
was carried out by Signor E. Ferrares, engineer at 
Monteponi. 





Coa IN THE Pas-pE-CALAIs.—The production of coal in 
the French Department of the Pas-de-Calais last year 
was 8,975,620 tons, as compared with 9,835,616 tons in 
1892, showing a reduction of 860,026 tons, Fifty years 
since coalmining was practically an unknown industry in 
the Pas-de-Calais. The Second Empire is entitled to the 


= of developing the mixeral wea!th of the depart- 
end 





THE FATAL DERAILMENT AT 
FARLINGTON. 

FARLINGTON JUNCTIONis the next atation west of Havant, 
on the London, Brighton, and South Coast Railway main 
line to Portsmouth, and here the branch lino to Cosham 
diverges to the north, the facing points being on the down 
line. The London and South-Western Company’s trains 
perform the service between Havant and Cosham. On 
the evening of July 23 last, as one of these trains was 
running off the main line on to the branch, the engine and 
whole train (a block one) left the rails. The engine ran 
along the main line and came to a stand off the rails, 
partly on the up line and partly in the 6-ft. way, 179 yards 
west of the facing points, the only portion of the train 
remaining attached to it being the underframe of the 
leading vehicle, a brake van, upside down, the body hav- 
ing been broken up and apparently dashed against a 
signal and a telegraph post standing in the angle between 
the main and branch lines; both posts were knocked 
down. The remaining vehicles—viz., a third-class car- 
riage, a second-class carriage, a first-class carriage, a 
third-class carriage, and another brake van—were on the 
branch line, all off the rails, the leading one being upset 
on the end of the up platform against the steps leading 
up toa footbridge, 164 yards from the facing points, the 
second-class carriage being on its side, partly on the plat- 
form and partly across the two branch lines, and the three 
others on their wheels diagonally across the branch lines. 

The guard of the train, who had been riding in the 
front van sorting parcels, his proper place being in the 
rear van, was found lying terribly injured alongside the 
wreck of his van, and died within halfanhour. Six 
passengers also were injured, while considerable damage 
was done to the rolling stock and permanent way. 

The main line is nearly straight at the junction, and 
the branch leaves it on an easy curve of about half-a- 
mile radius, the superelevation being about 1 in. The 
facing points are opposite the signal cabin, and the follow- 
ing are the distances of the different crossings westwards 
from the facing points, viz., the V of the tirst crossing 
a 1 in 13 crossing), 151 ft.; the second crossing, 
176 ft. 6 in. ; the centre of the diamond crossing (1 in 10), 
230 ft. ; and the last crossing, 276 ft. 6in. The up plat- 
form is 128 yards west of the cabin on the main line. The 
gradient is a falling one of 1 in 650 for some 600 yards 
before reaching the facing points. The line, including 
the junction, was opened for traffic in 1847, relaid with 
steel rails in 1881, re-sleepered in 1867, and the first V 
crossing, renewed complete, including the timbers, in 
February last. The rails are double-headed steel rails, 
30 ft. long, and weighing 78 lb. per yard ; the ordinary 
chairs weigh 40 1b. each, and are fixed by three spikes and 
trenails; the crossing chairs have a similar number of 
spikes, and there are i2 sleepers to each rail. 

The engine, a six-wheeled tank engine, built in 1868, has 
run nearly 21,000 miles since it was thoroughly repaired in 
the spring of 1893. It was running bunker first. The lead- 
ing wheels (in this case the trailing) are 3 ft. 7} in. in dia- 
meter, and are not radial. The other wheels are coupled, 
and 5 ft. 7 in. in diameter. The cylinders are 15} in. by 
20 in., and are placed outside. When loaded, the weights 
on the wheels are : 


—_ 


tons cwt. 
On leading wheels ... es ae ae 9 4 
» Griving ,, aid 2. a a« See 
», trailing ,, a aaa ne «oe saae 
Total ... ih oe .- 9 
The wheel base is : 4 
ft. in. 
From leading to driving wheels ... ia 5 6 
» Qriving totrailing ,, ... tee 7 6 
Total ... ia tsi a Se 


There is an overhang of 6 ft. 114 in. in front of the leading 
axle, and 6 ft. 84 in. behind the rear axle. 

As is the case in most derailments, it is largely a matter 
of evidence and surmise as to what is the cause of it, and 
therefore we need not apologise for quoting the greater 
part of the conclusions arrived at by Major Marindin in 
his report. ‘*The marks left upon the permanent way, 
which were very distinct, show clearly that the train ran 
safely through the facing points on to the down branc 
line . .. and that no portion of it left the rails until] 
arriving at the first V or crossing . . . . The point of the V 
had been struck heavily by the flange of a left wheel, which 
had then mounted and run along the crossing, dropping 
off at the heel into the 6-ft. way of the main line, but 
there was no trace of the flange of the corresponding 
right wheel having mounted and run over the check or 
guard rail, opposite to the first V, the first mark upon 
this side being that of a heavy blow on the end of the 
wing rail at the second crossing, some 6 yards further 
west. This is not easy to account for, but I have known 
other cases of the kind in which marks which are to 
be expected, and which usually occur, have not been 
found.... 

**T have very little doubt that the first pair of wheels to 
leave the rails were the leading wheels of the engine, and 
that it was the left leading wheel which struck the point 
of the first V, the corresponding wheel on the right side 
having, in some violent lurch of the engine, got over the 
guard rail without leaving any mark upon it. As the 
guage of the wheels was correct, and the gauge of the line 
at the point of the crossing was exact, while the guard 
rail was not disturbed, and was, it is stated, properly 
keyed up, with a space of only 1] in. between it and the 
running rail opposite to the point, the left wheel could 
not have struck the point of the crossing if the right 
wheel had been running on the rail at the time. 

‘* The cause of the engine thus leaving the rails is not 
so easy to determine as the manner in which it did so, 





“* There was nothing whatever wrong with the engine 
itself ; the fracture of three plates on the driving-wheel 
springs being, almost certainly, the effect, and in no way 
the cause of the accident. 

‘*The junction is a very easy one, and, although I con- 
sider that the permanent way of the line was not in good 
condition, several of the sleepers requiring to be renewed, 
I do not think that there was anything sufficiently bad to 
account for the engine leaving the rails at the crossing 
itself. It transpired, however, that after the accident 
the down branch line between the facing points and the 
first V was out of line towards the left-hand side for a 
length of 39 ft., commencing at the first joint past the 
heel of the switches, and that the greater part of this dis- 
placement was on a piece of the line where the plate- 
laying gang had that day put in six new consecutive 
timbers. It seems to me that the cause for the accident 
must be looked for in this displacement of the line, in 
passing over which, I believe such an oscillation of the 
engine to have been set up that the leading end left the 
rails at the first crossing; but as the evidence shows 
that the new timbers were packed up and ballasted before 
the gang left at about 4.30 p.m, and that two down 
branch trains and several down main line trains had 

ssed over the place safely since that time, there must 

ave been some special reason why the road should have 
been so displaced by this particular train. 

‘*The evidence detailed above, and, to a certain extent, 
that of the passengers who gave evidence before the 
coroner, lead me to the conclusion that the train was yun- 
ning fast, imprudently fast for passing through a junction, 
and that the pressure against the outer rail of the curve 
was such as to force the rails out of line. Upon such an 
easy curve I do not think this could possibly have 
happened if the newly sleepered portion of line had 
become firm, with the new timbers properly bedded ; and 
it is probable that the train would, under ordinary cir- 
cumstances, have run safely over the junction at this 
speed, although no doubt not very comfortably to the 
passengers. 

** The speed, as estimated by the driver, was 20 miles an 
hour at the outside; but, as he admits to a speed of 35 
miles an hour at the distant signal, and did not apply his 
brake after shutting off steam at that point, and as his 
average speed after leaving Bedhampton was, as nearly 
as can be calculated from the times given by the signal- 
men, about 45 miles an hour, I feel convinced that it was 
a good deal higher than he says it was, and the distance 
run by the engine after leaving the rails confirms me in 
this belief. 

**It is stated in the evidence of the driver that he did 
not attempt to apply the continuous brake until just as 
it became automatically applied by the severance of the 
couplings, and, judging from the position of the carriages, 
it would appear that this did not take place until after 
the last crossing, which is about 42 yards from the first 
croasing. It is unfortunate that the driver did not realise 
what had happened when he felt the engine strike the 
point of the first crossing, and thought that it was still on 
the rails until he reached the diamond crossing, for, if he 
had at once put on his continuous brake on feeling the 
blow, it is probable that the consequences of the accident 
would have been far less serious. 

‘** Although this man, who had at the time been on 
duty for about 44 hours, was, in my opinion, driving too 
fast, he can hardly be held responsible for the accident, 
for the speed was not sufficient to have caused it if the 
road had been in perfect running condition; and he had 
not received any caution, or any warning that the road 
had been disturbed. 

‘*The present practice on the London, Brighton, and 
South Coast Railway, which was followed on this occa- 
sion by the permanent-way inspector and by the ganger, 
seems to me to be faulty, for, although a single sleeper 
may be safely replaced without slackening the speed of 
trains passing over the place, it is quite a different matter 
when six consecutive timbers or sleepers at a junction are 
taken out and replaced one after the other. 

“Tt is always necessary to be especially cautious in 

carrying out work at junctions, and such an operation as 
was done at this junction should be undertaken only by 
the express orders, and, if possible, under the personal 
supervision, of the permanent-way inspector, who should 
fix the time for the work to be done, and not leave it to 
the ganger to do it when he likes, and should cause the 
speed of trains passing the place to be reduced, until he 
has satisfied himself by personal inspection that the line 
is in a fit state for the ordinary speed to be resumed. 
_ “It would be well for the guard rail at the first cross- 
ing to be replaced by one of the ordinary length, with 
four or five chairs instead of three; but, nevertheless, I 
do not think that the accident can be attributed in this 
case to the shortness of this guard rail, or to the fact that 
the space between the guard rail and the running rail was 
rather too wide at the two outside chairs, for the more 
important portion of the rail opposite to the point of the 
crossing was set at the proper distance. Nor do I think 
that the flaw on the chair, which was found broken under 
the point of the first V, had anything to do with the acci- 
dent, the chair, which no doubt broke more easily on 
account of the latent flaw in the metal, not having been 
moved on the sleeper, and remaining firmly spiked.” 

The report concludes with the recommendation that the 
working day at all three signal cabins in this neighbour- 
— should be reduced from 12 hours to more reasonable 

imits. 





An AMERICAN CoALinG Station. —The Secretary of the 
United States Navy has decided that Key West, on the 
Florida coast, shall be a coaling station for vessels of the 
North Atlantic and Caribbean Sea fleets. Hitherto 
vessels of the American Navy cruising in the Caribbean 
Sea have coaled at Jamaica, Carthagena, cr Colon. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 19, 1894. 

Tux sudden increase in production of pig iron to 
double the output July 1, has checked heavy buying 
for early winter delivery. An advance on southern 
freight rails, to be made October 1, will restrain 
southern shipments. Large producers offered forge 
in 5000-ton lots, winter delivery, at 10.25 dols. The 
present heavy production jeopardises even that price. 
Bessemer is selling at Pittsburgh at 11 dols. and 
billets at 18 dols. delivered. The furnaces and mills 
of Western Pennsylvania are all crowded with orders, 
but at prices only safely covering cost. Beams and 
channels are 1,15 cents. All the mills in the Shenango 
and Mahoning Valleys are at work. Last week’s 
coke shipments, 100,000 tons. There is an active de- 
mand for wire nails, barb wire, wire rods, and struc- 
tural shapes. Reports from Louisville, St. Louis, and 
other western markets indicate slow, steady improve- 
ment. Inquiries from railroad managers, car, bridge, 
and locomotive works are better. There is a dis- 
appointment over the slow expansion of general trade 
as indicated in railroad traffic and bank clearings. 
There has been a general decline in tin and terne 
plate to meet reduced duties October 1. No wide- 
spread improvement need be looked for until after 
November election. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Another Great Strike Threatened in the Coal Trade.— 
Unless a settlement is effected with the colliery engine- 
men, there is danger of a strike that will throw the coal- 

its of Yorkshire idle. The council of the Yorkshire 
Somnty Enginemen’s Federation held a meeting at Barns- 
ley on Saturday to consider the wages question. The 
men ask for the return of any reduction which may have 
been made under the conciliation board wages arrange- 
ment, and the establishment of a standard wage of 30 per 
cent. above the 1888 rates, This federation is affiliated to 
the National Association of Enginemen, and has about 900 
members, of whom 700 are actually engaged at collieries. 
The remaining 200 are employed at iron works, &c., and 
would not be affected by the strike. Many of the men 
have had their wages reduced 74 to 10 per cent. under the 
conciliation board oe gr age but as their wages did 
not go up with those of the colliers, theydemand the 
return of the stopped money. The secretary was ordered 
to notify the coalowners ‘‘that unless all moneys that 
have been taken off be returned, and all wages be paid as 
before the recent reduction took place by the 29th inst., 
all enginemen, firemen, boilermen, &c., will tender their 
notices on the following me day.” No member 
working at any colliery is to be allowed to make terms 
with the manager, but must refer him to the federation 
secretary for a settlement, 


The Duke of Devonshire and the Iron Trade.—Speaking 
on Saturday at Barrow Hill, adjoining the works of the 
Staveley [ron and Coal Company, the Duke of Devonshire 
said he was personally concerned in the iron industries. 
He remarked that we no longer possessed a monopoly of 
abundant supplies of coal and iron, for other countries 

these minerals in almostequal abundance. They had 
also a population as well trained as our own physically 
and mentally, even perhaps better trained to make the best 
of their advantages and push their trades in competition 
with ourselves. It was useless to conceal from ourselves the 
fact that the directions in which the oa classes, or a 
portion of them, appeared to make use of their power 
—acquired through trades unions and politically—were to 
the injury not only of their employers, but themselves. 
He should be the very last to attempt any restriction of 
the power of the working men, but — like any one 
else, should be told the truth, and it shou d be suggested 
to them that they may in all possibility be taking a 
course which may not in the end enable them to obtain a 
a ae share than they now do of the proceeds of their 
industry, but may result in there being no share at all. 


Staveley Coal and Iron Company, Limited.—The annual 
meeting of the shareholders in this company was held 
yesterday at the Royal Victoria Hotel, Sheffield. Mr. 
Chas. Markham took the chair, and was supported by a 
full board of directors. In parieg the adoption of the 
report, the chairman pointed out that the net profits from 
the various business operations and investments of the 
company amounted to 39,6397. This was a good deal less 
than in former years, chiefly oning to the disastrous coal 
strike of last year. The directors felt themselves bound 
to continue their manufactures right through the miners’ 
stoppage, although the cost of doing so was exceptionally 
heavy. Customers were easier lost than gained, and they 
thought it good policy to keep their works going. The 
result was that they never ceased to supply their cus- 
tomers. This was only done at a substantial loss, but in 
the long run he believed it would prove beneficial to the 
company. <A dividend was declared of 2/. per share on 
the A and C shares, and 6s. 8d. per share on the B and 
D shares, making, with the interim dividend already paid, 
5 per cent. for the year. 


The Heavy Trades.—Orders in the iron and steel de- 
partments have come in more lightly during the past 
week, owing to the quarterly settlement. The recent 
advances in prices of raw and manufactured material 
have been fully maintained, however, and an accession in 
ee is looked for Suing this month, Engineering 

ouses report that trade is slightly improving. 


BALANCED WATER CRANE. 


CONSTRUCTED BY THE ATELIERS DE CONSTRUCTION 


Seah Oe penton ae co greta 


DE MALINES, BELGIUM. 















































¥ 





were 4559 











2537) 














' 
! 
' 
\ 
! 
} 

a 


300 ~-- 400 


mons 
27/9 


Tue water crane illustrated above is exhibited 
at Antwerp by the manufacturers, the Société 
Anonyme des Atéliers de Construction, of Malines. 
It has several peculiarities, and the chief advantages 
claimed for it are as follows : A large part of the weight 
of the moving part of the crane is balanced by the 
water pressure in the accumulator ; the water is auto- 
matically discharged, and the regulating valve spindle 
is operated from the arm of the crane. In the 
illustration, A represents the moving, and B the 
fixed part of the crane; C is the valve, and D 
the crane arm. From the illustration it will be 
seen that the pressure of the water supplied by the 
accumulator and pressing upwards on the valve, tends 
to lift the moving volume and partly balance its 
weight. By this arrangement it is claimed that there 
is a great saving in the power necessary to turn the 
crane when it is put in operation. Springs are intro- 
duced in such a manner that if any shocks from water 
hammer occur, they are absorbed without injury to 
the machine. In the lower part of the crane A there 
are formed two or three small channels E, so arranged 
that they correspond with other similar channels F, 
made in the fixed part of the crane B, when the arm 
D is turned out of use, The water charge is then free 
to escape, and any danger or inconvenience from the 
effects of frost are thus avoided. If it be desired to 
avoid the waste of water arising from this automatic 
discharge, the channels F can be closed with screwed 
plugs ; the column will then remain filled. The con- 
trolling valve referred to above, has its spindle cut 
with a worm which gears it into a pinion actuated by 
a handwheel through the second pinion G. - 





MACHINERY OF THE TWIN-SCREW 
TORPEDO GUNBOAT ‘“ HAZARD.” 
UnpbER the Naval Defence Act there were included 
five vessels of an improved Sharpshooter class, named 
Halcyon, Harrier, Hussar, Hazard, and Dryad, laid 
down in the financial year 1892-3 in the Dockyards, but 
supplied with machinery by contract. The first three 





were constructed at Devonport, and engined by 





Messrs. R. and W. Hawthorn, Leslie, and Co., New- 
castle; the fourth, the Hazard, was built at Pembroke, 
and engined by the Fairfield Shipbuilding and Engi- 
neering Company, Glasgow ; and the fifth, the Dryad, 
was constructed at Chatham, and engined by Messrs. 
Maudslay, Sons, and Field, London. All the vessels 
were alike, and were made larger than the Sharp- 
shooters, so that greater scope could be given to the 
engineer in the design of boiler to obviate the disas- 
trous results which befel the Sharpshooters, with few 
exceptions, when they were subjected to forced draught 
conditions. The length of the new vessel is 250 ft. in- 
stead of 230 ft., the beam is 30 ft. 6in. instead of 27 ft., 
and the depth 9ft. instead of 8 ft. 3 in., the displace- 
ment having been increased from 735 tons to 1070 tons. 
This great increase is largely due to the additions to 
the boiler power, since the armament is the same— 
two 4.7-in. and four 6-pounder quick-firing guns. 
The weight of hull in the case of the new vessel is 
555 tons, which is about 180 tons greater than the 
Sharpshooter class. The new vessels have a slightly 
greater freeboard, and are altogether a more comfort- 
able and seaworthy class, besides being more reliable 
in the matter of speed, and are well worth the extra 
20,000/. spent upon them, the cost of each, including 
machinery, having been 75,000/. The radius of action 
is the same—2500 miles at 10 knots. 

The Hazard, built at Pembroke, and engined by the 
Fairfield Company, has been completed, and passed 
successfully through her speed trials, We give this 
week illustrations of the engines and boilers, the latter 
on page 421, and the former on page 424. The ma 
chinery was designed by Mr. Andrew Laing, the engi- 
neering manager at Fairfield, to meet the Admiralty 
requirement of 3500 indicated horse-power under 
forced draught, and 2500 indicated horse-power 
under natural draught, the corresponding speeds of 
the gunboat being 19 and 17.5 knots respectively. 
The propelling machinery consists of two sets of triple- 
expansion engines, fitted in two separate engine-rooms, 
each set having three inverted cylinders and three 
cranks. The engraving on page 424 shows only one of 
the sets. The high-pres:ure cylinders are 22 in. in 
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BOILERS OF H.M. TORPEDO GUNBOAT “HAZARD.” 
CONSTRUCTED BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, GOVAN, GLASGOW. 
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diameter, the intermediate pressure cylinders are 34in.| Particulars of Eight Hours’ Natural Draught Trials. fitted with fans and engines so arranged that they can 
in diameter, and the low-pressure cylinders are 51 in. be closed and worked under forced draught when 
in diameter, and each is adapted for a stroke of 1 ft. Revolutions, | ~ Indicated Horse-Power. desired. We give the detailed results of the speed 
9 in. The high-pressure cylinders are fitted with | trials in the next column. 
piston valves, and the intermediate and low-pressure | ours. | It will therefore be seen that under natural draught 
cylinders are each fitted with a double-ported slide Port. — Port. = | Total. |the mean results were: Steam in boilers, 137 Ib.; 
valve; all being worked by the ordinary double 2 o vacuum starboard, 24.6 in.; port, 25.5in.; air pressure, 
eccentrics and link-motion valve gear. The reversin 1 227. 230.5 | 1183 | 1488 | 2671 .82in.; indicated horse-power, 2621; speed by log, 
engines are of the all-round type, with worm an 2 = aoe | toe | pi | oo 17.5 knots. On the forced draught trial the mean 
wheel gear. The columns are all of forged steel, and 4 230.0 931.4 | 1259 | 1368 | 2699 power developed was 3734 indicated horse-power, the 
the engines are so arranged that the starting platforms 5 234.5 236.5 | 1410 | 1416 | 2826 speed by log having been about 19} knots. 
are in the centre of the ship. The condensers are of 6 224.9 242.0 | 13653 | 1515 | 2868 
brass, and placed alongside the engines, the steam being : sas | gas. | mes] ae | eee 
condensed outside the tubes, the circulating water | — a | 
passing through the tubes. The circulating pumps are ; Means ..) 228.0 230.9 | 1267 | 1354 | 2691 DratnaGE AND Sewace at Stamrorp.—Mr. H. R, 
centrifugal, and driven by independent and separate anes. C.E., of ‘dues, nes eee —— > 
engines. The feed, bilge, and fire engines are all inde- , ‘ rainage, sewage removal, a¢., Of Stamiord. . 
pardent of, and separate from, the main engines; team —————— pines ped Par Freon og 
being supplied by a special range of pipes. Thecrank, ' : i cy ii - : 2 
tunnel, and propeller shifting is of forged steel and sadeannees nA ee ieee: _ i= . — = a agen wh ye 
hollow throughout. The propellers are of gun-metal. Leone aan ee a is heen 
Each h i i Hours. | borough. Mr. Bicknell hopes, however, that some savings 
‘ach has three adjustable blades, and works out- Port. | enon Port. Pace Total, | will be realised by the discontinuance of the system of 
wards, — : . eee re my = sewage disposal at age in vogue in the town, so that 
Steam is supplied by four boilers of the modified 1 20 236©|| «(966)~Ct|~Sté«d‘ QL 2000 3791 he does not think his plans would involve a rate of more 
locomotive type, the drawings of which are reproduced 2 28) 06| «©6266 C*S|;~Cté«éSZ9D 1995 8874 than 1s. in the pound per annum. The detailed cost of 
on this page. They are 15 ft. 9 in. long, the other 3 262 265.5 | 1844 2009 3853 the works is stated by Mr. Bicknell as follows: Sewers, 
dimensions being given on Figs. 3 and 4. Each has . | an | a pa 3072 | 12,0000. ; manholes, ventilating shafts, and flushing 
two furnaces. The firebox is of steel, as are also the 6 245.0 | 242 | 16508 1654 3162 chambers, 3500/. a —n 25701.; sewage dis- 
tubes, the length of the latter being 7 ft. 14 in. and —— a poem > tendon machinery, 4200/.; flood 
the external diameter2 in. The pressure is 155 lb. per | Means --| 268.4 | 260.5 1808.5 | 1980.5 | 3784 males to cutin®, SO0l.) land eaecmentnand comqenention, 
. Soot Pp é a 500/.; engineering, 2500/.; destructor and improved 
square inch. The boilers are arranged in two boiler- system of dealing with tubs, &c., 1500/.; total, 27,270/.; 
rooms, one forward and one aft of the engines, and the | boilers in either boiler-room can be used for the engines | or with 10 per cent. for contingencies, 29,997/.; or say 
steam pipes are so arranged that the steam from the jin either or both engine-rooms. The boiler-rooms are | 30,000/ 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
steady last Thursday forenoon, but not much business 
was done, probably not more than 15,000 tons of Scotch 
iron changing hands. A few lots of Cleveland and hema- 
tite iron were also sold. Prices were rather flat. There 
was a quiet market in the afternoon, when about 7000 
tons of iron—wholly Scotch—were dealt in. Prices varied 
from 433. 64d. to 43s. 6d. per ton cash, the market closing 
with buyers at the latter quotation, being the same as in 
the forenoon. The other irons were unaltered in price. 
The settlement prices at the close were—Scotch iron, 
43s. 6d. per ton; Cleveland, 363. 44d.; Cumberland 
and Middlesbrough hematite iron, respectively, 443. 6d. 
and 43s. 3d. per ton. Flatness was the rule of 
Friday forenoon, the downward tendency of prices 
being caused by realisations and by dearth of orders 
for home consumption. Some 15,000 tons of Scotch 
warrants were dealt in, including 5000 tons at 
43s, 8d. one month, with 74d. forfeit in buyers’ option. 
The cash price fell 2d. per ton. A few lots of Cleveland 
and hematite iron were likewise dealt in. There was a 
turnover of Scotch iron in the afternoon amounting to 
about 10,000 tons, but Cleveland and hematite irons were 
notin demand at the prices asked. The settlement prices 
at the close were—Scotch iron, 433. 44d. per ton ; Cleve- 
land, 363. 3d. ; Cumberland and Middlesbrough hematite 
iron, 44s, 44d. and 433. 14d. per ton respectively. <A 
quiet business was transacted on Monday forenoon, and 
prices were irregular. About 5000 tons of Scotch iron 
changed hands, including some lots at 433. 54d. 
next Monday with a ‘‘call,” and the cash price 
showed an improvement of 4d. from Friday. Cleve- 
land was idle, but quotably 1d. dearer. Cumberland 
hematite iron was flat, and lost 2d. per ton foe cash. 
One line of 4000 tons changed hands at 44s. 54d. one 
month fixed. Dealing in the afternoon was confined to 
about 10,000 tons of Scotch iron. Prices were steady at 
about the forenoon’s level. The closing settlement 
prices were—Scotch iron, 433. 44d. per ton ; Cleveland, 
3s. 44d.; Cumberland and Middlesbrough hematite iron 
respectively, 44s, 3d. and 43s. 14d. per ton. Oa Tues- 
day forenoon the market was very quiet. About 
5000 tons of Scotch iron changed hands, including 
some option lots, and one lot at 43s. 34d. next week 
with a flat. A small lot of hematite iron brought 
44s, 3d. ten days. Dealing was again quiet in the 
afternoon, the turnover only including some 5000 tons 
of Scotch iron. Prices were firmer all round, an ad- 
vance being made in each case of 4d. to 14d. per ton. The 
settlement prices at the close were the same as on Mon- 
day. Thore was a little more firmness in the market to- 
day, both forenoon and afternoon, and in all about 13,000 
tons of iron changed hands. Prices remained practically 
unchanged, and the closing settlement prices were the 
same as on Monday and Tuesday, with the exception that 
Cumberland hematite iron was ld. up. The following 
are some of the current quotations for special brands of 
makers’ iron, No. 1: Calder, 58s. per ton; Summerlee, 
593. ; Coltness, 593. 6d.—the foregoing shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 533. 6d.; Shotts 
(shipped at Leith), 58s. per ton; Gartsherrie, Langloan, 
and Carron out of the market. Another blast-furnace has 
been put in operation, so that there are now three fur- 
naces blowing, as compared with 39 at this time last year. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 3569 tons, against 3231 tons in the cor- 
responding week of last year. They included 355 tons for 
Canada, 285 tons for Australia, 320 tons for Germany, 
845 tons for Holland, 550 tons for Belgium, 200 tons for 
China and Japan, smaller quantities for other countries, 
and 700 tons coastwise. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores stood at 297,316 
tons yesterday afternoon, as compared with 298,741 tons 
yesterday week, thus showing for the week a reduction 
amounting to 1425 tons. 


Finished Iron and Steel Trades.—A number of the 
malleable iron works, which resumed operations at the 
beginning of last weeks on the assumption that the 
miners’ strike was about to collapse, have been compelled 
to shut down again owing to the renewal of the strike, 
and the intention to start some of the large steel works 
has been abandoned for the same reason. It is reported 
that steel plates have been sold at 5/. 2s. 6d. per ton, 
being a drop of 7s. 6d. from the official quotation of 10 or 
12 days ago. 


Glasgow Copper Market.—The demand for copper was 
active last Thursday forenoon, when about 300 tons were 
sold at 42/7. 10s. per ton three months, being an advance 
of 2s. 6d. per ton. In the afternoon 100 tons were re- 
ported as having changed hands, but prices were 
easier. The price receded 7s. 6d. per ton on Friday fore- 
noon, 41/. 17s, 6d. per ton three months being accepted 
for 100 tons. Business was done in the afternoon at 
411. 12s, 6d. ten weeks, and at 41/. 163, 3d. to 41/. 18s. 9d. 
three months, Some 50 tons of copper were dealt in on 
Monday forenoon, when the three months’ prices showed 
a rise of 5s, per ton. There was more doing in the after- 
noon, 125 tons changing hands. Prices were a shade 
easier, the three months’ price being 2s. 6d. back from the 
forenoon. Copper was flat and neglected yesterday fore- 
noon, and in the afternoon the market was still idle, but 
the quotation was ls. 3d. per ton up. There were trans- 
actions this forenoon at 1s. 3d. per ton down, but in the 
afternoon the market firmed up, and made 2s. 6d. on the 
day, on receipt of a report of better prices in London. 


Instruction in Naval Architecture at the Technical In- 
stitute, Dundee.—The class ian naval architecture so ably 
conducted during the last two sessions by Mr. Robert 
Short in the Technical Institute, Dundee, will this year, 





owing to that gentleman’s resignation, be resumed under 
the charge of Mr. W. A. Wynd, chief draughtsman at 
Camperdown Shipyard. Mr. Wynd’s experience includes 
work in some of the most famous shipyards, such as 
Messrs. Armstrong, Mitchell, and Co., Newcastle, and 
Messrs. J. and G. Thomson, Clydebank. It is very 
desirable, if Dundee is to be successful in offering for 
Admiralty work, that those engaged in shipbuilding 
should be as satisfactorily trained in all that per- 
tains to it, as is the case on the Clyde, the Tyne, 
and in the south of England, where thriving classes in 
naval architecture are to be found in the neighbourhood 
of the shipbuilding yards. For this session the ele- 
mentary stage of the subject is to be taken uP, as was the 
case two years ago, so that those joining the class will 
have an opportunity of beginning with the elements of 
the subject. 


State of the Shipbuilding Industry in Dundee.— The 
shipbuilding industry of Dundee is experiencing great 
adversity. For a long time it has been suffering seriously, 
the orders for the building of new vessels dropping off in 
number and importance year after year. At the present 
moment the three shipbuilding yards are without a —_ 
order. In one of them—the Camperdown Yard—the 
proprietors have laid down the keel of a steamer of 900 
tons, which they are building on speculation, in order to 
afford employment to a number of their hands. The other 
two yards are practically deserted. In consequence of 
this state of matters the Caledon Shipyard is now bein 
closed. Till the end of last week 200 men were employe 
in it, and then all were dispensed with—foremen, joiners, 
carpenters, painters, &c.—all except about 20 apprentices. 
Since the beginning of the depression it is calculated that 
about 3000 men connected with the shipbuilding and 
marine engineering industries of the port have been 
thrown out of employment, most of whom have left the 
town for other places. 


Proposed Re-erection of Glasgow Bridge.—The Glasgow 
Corporation Committee on the new Broomielaw Bridge 
have just resolved not to issue schedules for the work 
of constructing the new bridge until some additional 
details are obtained regarding the old bridge. It is said 
that it has been practically decided not to commence 
operations in connection with the rebuilding of the bridge 
this year, and it is also stated that there is a proposal 
afloat to reconsider the whole matter with a view toa 
portion of the material in the existing bridge being utilised 
in the new structure. 


The late Mr. John Hastie, Engineer, Greenock.— 
The death is announced of Mr. John Hastie, a well- 
known and very able engineer at Greenock. He had 
undergone an operation in Glasgow for an internal 
malady, and last Saturday he succumbed in a private 
nursing home in this city, his age being rather over 50 
years. His brother William and himself early in the 
**seventies ” founded the Kilblain Engineering Works, 
where they continued a business that was started by their 
father in the east end of Greenock in the year 1850. The 
deceased was of an exceedingly inventive turn of mind, 
and at the works carried on by his firm several important 
engineering specialities were manufactured. 


Shipbuilding Order for the Clyde.—Messrs. A. and J. 
Inglis, Pointhouse, Glasgow, have secured an order for a 
paddle steamer 210 ft. long by 55 ft. broad. She is in- 
tended for river traffic in India, and will be fitted up for 
a large number of first and third class passengers. 


The New North Bridge, Edinburgh.—A few days ago 
the Lord Provost’s Committee of the Edinburgh Town 
Council held a meeting, at which it was resolved to adver- 
tise for tenders for the erection of the new North Bridge. 
The structure is to have a clear width of 75 ft. within the 
parapets, and will consist of three steel arches, each of 
175 ft. span. Messrs. Cunningham, Blyth, and West- 
land, Edinburgh, are the engineers for the work. 


Reduction in the Price of Gasin Edinburgh and Leith. 
—On the recommendation of the Works Committee of 
the Edinburgh and Leith Gas Commission, it has been 
resolved to reduce the price of gas to 3s, 2d. per 1000 cubic 
feet, which is the lowest rate ever charged in either town. 
The gas is to be of 24 to 26 candle-power. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was fairly well attended, and the tone was 
pretty cheerful, but only a small amount of business was 
transacted. Pig-iron producers, however, nearly all of 
whom have a good deal of work on hand, were in no hurry 
toenter into new contracts, and they would not quote below 
36s. 6d. for early f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron, at which figure business was done. A few parcels 
were obtained from second hands at 363, 44d., and there 
were plenty of buyers at that price. A moderately good 
demand was reported for the lower qualities of pig iron. 
No, 4 foundry sold at 35s. 6d., and for grey forge 353. 9d. 
was asked. A considerable quantity of the latter 
quality has recently been sold to consumers in Scotland 
at 353. 6d. There is room for further improvement in 
prices of forge and foundry iron, as they are still relatively 
cheaper than No. 3. East coast hematite pig iron was 
8 y, but as the supply continues abundant, prices 
rather favour buyers. About 433. 3d. was generally 
named for early delivery of Nos. 1, 2, and 3, and some 
firms asked 43s. 6d. Spanish ore was stiff, freights being 
somewhat better. Rubio was put at 12s. ex-ship Tees. 
Although Middlesbrough warrants were obtainable for 
less than makers’ iron, there was not much doing in them, 
and after being quoted 36s. 3d., they closed 363. 4d. cash 








buyers. To-day there was no new feature in the market, 
Quotations were practically unchanged. On the whole, 
so far as pig iron is concerned, there is a rather better 
feeling, and several makers are looking forward to better 
prices being obtained than those at = quoted, but 
Continental consumers are not purchasing particularly 
freely. 


Manufactured Iron and Steel.—Quietness still charac- 
terises the manufactured iron and steel trades. One 
or two firms are certainly busy, but others are very badly 
employed. New orders are by no means easily secured, 
notwithstanding the low quotations. Contracts would be 
accepted at the following rates: Common iron bars, 
4l. 17s. 6d.; iron ship-plates, 47, 153.; steel ship-plates, 
5l.; iron ship-angles, 4/. 12s. 6d.; and steel ship-angles, 
4l, 15s., all less the usual 24 per cent. discount for 
cash. For heavy sections of steel rails 3/. 12s. 6d. 
net at works is regarded as the price. This (Wednes- 
day) afternoon Messrs. J. R. Winpenny, Middlesbrough, 
and Edward Trow, Darlington, secretaries to the Board 
of Conciliation and Arbitration for the manufactured 
iron and steel trade of the north of England, issued Mr. 
Waterhouse's report for the two months ending August 
31, which shows that in accordance with the sliding-scale 
arrangements the wages for the months of October and 
November will be the same as prevailed during the pre- 
ceding two months. He certifies the net selling price of 
manufactured iron to have been 4/. 183. per ton, as against 
4l. 17s. 8d. for the previous two months. The sales during 
the month and the average net selling price per ton were 
as follows: Rails, 417 tons, 4/. 6s. 5.51d.; plates, 8179 
tons, 41. 143. 7.51d.; bars, 10,321 tons, 5/. 1s. 9.72d.; 
angles, 2669 tons, 4/. 15s. 6.77d. Total sales, 21,587 tons, 
as compared with 24,374 tons for the two previous months. 


The Fuel Trade.—The fuel trade is steady, and there 
is a good all-round demand. Prices changed very little. 
At Newcastle 10s. 9d. to 11s. is quoted for best Northum- 
brian steam coal, and 5s. for small. Bunker coal is very 
plentiful at from 7s. f.o.b. in Tyne Dock. There is 
more demand for gas coal, but the supply is quite ade- 

uate. Manufacturing coal is still being freely sent to 
cotland. Coke continues firm. Blast-furnace qualities 
keep at 12s. 6d. delivered here. 





NOTES FROM THE SOUTH-WEST. 
Llanelly.—A special meeting of the Llanelly Harbour 
Commission was held on Monday, when a letter was read 
from the Board of Trade sanctioning the construction of 
a north training wall in the estuary for a length of 500 fb. 
It was resolved that the work should be carried out. 


Cardif..—Steam coal has ruled firm, with a good 
demand. The best descriptions have made lls. 6d. to 
12s., while secondary qualities have brought 11s. to 
11s. 3d. per ton. There have been numerous inquiries for 
household coal, both for shipment and home account. 
No. 3 Rhondda large has made 10s, 3d. to 10s. 6d. per ton. 
Patent fuel has been in fair request. Foundry coke has 
made 17s. to 17s. 6d. per ton, while furnace ditto has 
brought 15s. to 15s.6d. per ton. The iron and steel trades 
have been well maintained, but prices have shown little 
change. Heavy section steel rails have made 3/. 15s. to 
31. 17s. 6d. per ton, while light section ditto have brought 
4l, 103. to 4/. 12s. 6d. per ton. 


Cardiff Corporation Water Works.—On Wednesday 
the water works committee of the Cardiff Town Council, 
and several other members of the council, paid a visit to 
the reservoir which the council has in hand in the Taff 
Vawr Valley. Mr. Williams, the borough water works 
engineer, explained that when the reservoir, which was 
commenced in April, 1894, had been completed, it would 
have a capacity of 335,000,000 gallons. Mr. Williams 
added that the discharge tunnel, an excellent piece of 
workmanship, had been completed; at present it only 
carried away flood water, but it was ultimately proposed 
to use it for drawing off water for cleaning the reservoir. 
The principal and most important work was the main 
trench, which ran across the Taff Vawr Valley for a dis- 
tance of 1050 ft. in the open, and 1300 ft., including the 
driving, into the mountain side. The excavations, which 
in some places reached a depth of about 76 ft., had been 
completed with a concrete bed put in upon solid water- 
tight rock. Preparations were now being made for re- 
ceiving the puddle wall. The width of the embankment 
at the base was 1400 ft., and at the top 30 ft. Obher 
details of the work were being pushed eweed, and it 
was hoped that in three years the reservoir would 
completed. When this had been accomplished, there 
would be a sufficient water supply for a population of 
282,540 persons, but it would be ultimately necessary to 
commence a third reservoir in the same valley. At 
present nearly 600 men were employed in the various 
departments of the work, 


Bristol Docks.—The engineer has prepared reports on 
sundry contemplated improvements. In a supplemental 
report, Mr. McCurrich anticipates an attack on his 
estimate of the cost of dockisation, which, he says, may 
be thought too high. The dockisation committee in 
April, 1883, issued a report with an estimate by Mr. 
Howard of 1,736,857/. for dockising the river. Mr. 
Howard’s estimate, however, did not include the provision 
of a graving dock or a landing stage. Mr. McCurrich 
estimates that a graving dock, to take the largest class of 
Transatlantic liner, would cost 143,000/., and a pier or 
landing stage, 95,0007. In addition, the extra depth now 
oo for large vessels would involve an expenditure of 
100,0007., because, amongst other things, the channel 
would have to be deepened for about half a mile, to allow 
these big liners to get into the dock. Excavation and 
dredging would involve an outlay of 50,0001. These 
figures, added to Mr. Howard’s estimate of 1,220,000/. for 
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dockising, pure and simple, bring up the total to 

608,000. The dock engineer’s estimate is 1,520,000/., 
including 25,000/. for river improvements. When that 
sum is deducted, the estimate for dockisation comes down 
to 1,495,000/., as agains) Mr, Howard’s 1,608,000/., 
with the additions which the engineer considers nesessary. 
The 200,000/. for additional accommodation at Bristol, to 
meet the increased traffic, is considered by the engineer 
quite a fair figure, while the 500,000/. for sewage and 
floods “is probably not excessive.” This means that 
dockisation would cost 2,200,000/.; and at an early stage 
in the consideration of the report, the committee decided 
against dockisation. Mr. McCurrich does not consider 
that Avonmouth can be made to afford the same facilities 
which Southampton supplies, but he believes that it is 
possible to construct works at Avonmouth which would 
give facilities equal to those at Liverpool. This, he 
thinks, could be done at an expenditure of 1,070,000/. 


The Bute Docks.—The Bute Docks Company is making 
good progress with its new dock on Cardiff Flats. An em- 
bankment, which will reclaim from the sea the land re- 
quired for the dock and wharves, is proceeding, and already 
nearly 3000 yards from the low-water pier have been made 
by the tipping of about 100,000 tons of slag, purchased for 
the purpose. The method adopted is to tip two parallel 
lines of slag, leaving a space between for clay, in order to 
make the embankment water-tight. The foundation is 
fairly solid, but the slag sinks in to an average — of 
7 ft., and the height of the embankment (including 
sinkage) is from 22 ft. to 23 ft. As the slag sinks down, 
the mud comes up between the ridges. The work is ex- 
pected to be completed in about a year. 


The ** Empress of India.”—A large number of men have 
been working overtime on the Empress of India, line-of- 
battle ship, at Devonport. Mr. Whiting, constructor, 
has had charge of the vessel during the present refit, 
which includes the fitting of bilge keels. The keels are 
200 ft. in length, and, in order to facilitate the work of 
fitting them, Mr. Whiting had the ironwork of each keel 
bolted together for a length of 169 ft. on the dock side ; 
this was lifted into the dock and secured against the 
vessel’s bottom. 


H.M.S. ‘‘ Flora.”—Reference was made in last week’s 
“* Notes ” to the forced draught trials of H.M.S. ‘‘ Flora,” 
when it was stated that considerable difficulty was ex- 
perienced with the eccentric and piston-rod guides, and 
that the bearings heated. We now learn that such was 
not the case, and that the excessive back pressure in the 
low-pressure cylinder was due to priming, which was the 
only cause for non-success of the trial. This priming was 
foreseen to be probable when the natural draught trial 
was over, and the water would have beenchanged in the 
boilers had there been time, but the crew was due for the 
manceuvres, and the facilities at Pembroke are such that 
it takes a week to do suchajob. The way the contractors 
are troubled with priming on the forced draught trial, 
indicates that there is a great necessity for the Govern- 
ment providing additional facilities for obtaining good 
water in reasonable time at Pembroke. 








MISCELLANEA. 

On Monday last, the 24th inst., the large hopper 
dredger Percy Sanderson, recently built by Messrs. Wil- 
liam Simons and Co, for the European Danube Commis- 
sion, arrived all well at Sulina, Roumania, after a quick 
voyage of 194 days from the Clyde. 


It is stated that the Havock and Hornet class of de- 
stroyers are unable to use their bow torpedo tubes, as 
when going at full speed ag are liable to overtake the 
torpedo. It is true that the latter, once fairly on its way, 
has a speed of 32 knots, but it requires some few seconds 
to get up speed, and it is this delay which enables the 
boat to overrun it. The consequences might be serious 
when firing charged torpedoes. 


The production of iron ore in the United States in 1893 
was 11,587,629 tons, a decrease of 4,709,037 tons on the 
previous year. The production of coal was 162,814,977 
tons, as against 160,115,242 in 1892. The production of 
pig iron was 7,124,502 tons, a decrease of 2,032,498 tons, 
Bessemer steel ingots totalled 3,215,686 tons in 1893, as 
against 4,168,435 tons in 1892. Of rails 1,136,458 tons 
were produced, a decrease of 415,386 tons, 


Writing to the Electrical Engineer of New York, Pro- 
fessor Elihu Thomson states that in 1882 he succeeded 
in converting ordinary carbon rods completely into 
graphite by passing very heavy electric currents through 
them. His patent application was, however, unfavour- 
ably received by the Patent Office, and he abandoned the 
matter, though he still believes that, with cheap power, 
graphite of fine quality can be made artificially on a con- 
siderable scale. 


We have received from Messrs. Howard and James, of 
80, Great Eastern-street, E.C., a copy of a pamphlet they 
have just issued on the new tariff of the United States of 
America. The value of the work is greatly enhanced by 
an alphabetical index giving the page on which any par- 
ticular class of goods is dealt with, and also showing at a 
glance the old and new duties on the article. The 
pamphlet in question has been published with the con- 
currence of the United States Consul-General in London. 


The traffic receipts for the week ending September 15 
on 33 of the principal lines of the United Kingdom 
amounted to 1,622,261/., which was earned on 18,522} 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,442,096/., with 18,388 
miles open. There was thus an increase of 180,165/. in 
the receipts, and an increase of 134$ in the mileage. The 
eperegate receipts for 11 weeks to date amounted, on 
the same 33 lines, to 18,102,631/., in comparison with 








17,186,782l. for the corresponding period last year; in- 
crease, 915,849/. 


A French engineer has observed that the principal 
seat of decay in telegraph poles is in the 10 in. or 12 in. 
of the pole immediately below the surface of the ground. 
To protect them here he proposes to excavate the soil to 
this depth around the pole, to clean it thoroughly from 
soil and all decaying wood, and then to give it a coat of 
hot tar. The pole is then surrounded by a sleeve of 

lazed earthernware, which is made in semicylindrical 
asa to facilitate the putting in place. Theannular 
space between this sleeve and the pole is then filled with 
some dry material, which is finally capped with a water- 
proof layer of asphalte or some similar material. The 
cost is said to be 2s. per pole. 


At a meeting of the Shipley Local Board, held on 
September 25, it was resolved, “That application be made 
to the Local Government Board for their sanction to the 
borrowing, at interest, upon the security of the rates of 
the district, of the sum of 55,000/., in addition to all 
other sums heretofore sanctioned for these purposes.” This 
amount is required for the main drainage and disposal 
of the sewage and nightsoil of the district. The plans 
for the main outfall sewers for the whole district, as well 
as the treatment of the sewage, have been prepared by 
Mr. Malcolm Paterson, M. Inst. C.E., of Bradford, and 
those for the subsidiary drainage of Windhill (recently 
annexed to the Shipley district) by Messrs. W. B. Wood- 
head and Son, C.E., of Bradford. The sum mentioned 
in the resolution includes the provision of means of deal- 
ing with the nightsoil of the district. 


Mr. W. Spring, who some years back succeeded in 
making some alloys by pressure at temperatures much 
below their fusing points, has recently published in the 
Bulletin of the Belgian Royal Academy some further 
results of a somewhat similar nature. Cylinders of gold, 
lead, &c., were prepared with perfectly planeends. Two 
of these cylinders were then _— end to end and pressed 
together in a screw clamp, after which they were placed 
in a heating oven, where they were kept at a temperature 
of from 2000 deg. to 4000 deg. for some hours. When re- 
moved, the two cylinders were usually found to be united, 
some of the joints being so strong that, on being placed in 
a lathe, one part could be turned whilst the other one 
was held in the chuck. When forcibly separated, a 
rough breakage was produced not coincident with the 
original plane of separation. With platinum cylinders 
this welding took place at a temperature of 1000 deg. 
below its melting point. Further experiments showed 
that evaporation, or rather sublimation, might take place 
with copper and zinc at a temperature of 360 deg. 


Some interesting experiments as to the visibility and 
audibility of torpedo-boats at night have been made off 
Newport, United States, by the ——— Cushing, 
of the American Navy. The Cushing had been repainted 
with a colour supposed to be least conspicuous. In the 
first experiment the Cushing steamed out from shore at 
night, having a powerful searchlight from the land 
directed upon her. At a distance of 1000 yards, she 

ssed out of sight of those on shore, and this, although 
it was light enough on the Cushing herself to read. For 
the second experiment, which was to determine the dis- 
tance at which the boat could be detected by the noise of 
her engines and swash of water from the propellers, the 
night was very favourable, except for moonlight. The 
first thing observed was sparks from the funnel, and 
shortly afterwards the swash of water was heard. The 
searchlight was then used, but it was several seconds 
before the boat was sighted, being then at a distance of 
800 yards The report upon the experiments, observes : 
‘* Eight hundred yards is the maximum torpedo range, 
and a speedy craft would make great progress inside of 
this, before guns could be trained upon her ; so it is still 
questionable whether the searchlight is much of a safe- 
guard against an attack from torpedo-boats,” 


Some experiments were recently made by the Build- 
ings Inspection Department, Vienna, on the protection 
of iron from fire by encasing it with brick, A wrought- 
iron column, 12 ft. long, and built up of two channels 
connected by lattice bars, was used. This was set up in a 
small chamber constructed of brick, and the column was 
loaded by levers. This done, it was surrounded by a 44-in. 
brick wall laid in fireclay mortar. The wall did not fit 
closely round the column, and advantage was taken of 
this to fix there samples of fusible metals, and which 
should serve as agaugeof the temperature attained. Vari- 
ous samples of stone concrete and other materials were 
also placed in the chamber within the column. This 
chamber was then filled with split firewood, which was 
lighted and the doors immediately walled up with slabs 
- plaster-of-paris. After the fire had burned out, the 
doors were broken in and a stream of water turned into 
the room from a 14 horse-power fire engine. An exami- 
nation of the room next showed that the walls of brick 
laid in Portland cement retained their strength, whilst 
most of the natural stones left in the chamber had been 
destroyed. The ceiling had been lined partly with plaster- 
of-paris and partly with terra-cotta tiles. Both were 
damaged. The enclosure round the iron pillars was still 
standing firm, though corners of the brickwork were 
chipped 1 in. or so, and the fireclay mortar was largely 
washed out of the joints. On removing the casing, how- 
ever, the pillar inside was found to be uninjured, even the 
paint being unscorched, and the fusible plugs only showed 
a temperature of 149 deg. Fahr. 


a a ——— ~ the — - which  - 
railways may be successfully equip and managed is 
afforded by a line of this p. Ban. which has been at 
work for two years in the department of Loiret, in France, 
It has termini 22 kilometres apart, at Pithiviers and 





Toury, both of which are stations of existing railways. 
The Conseil Général, or county council, decided to con- 
struct the line out of their own funds, primarily for the 
development of the beetroot industry, and also because it 
promised to save the roads by transferring part of the 
heavier traffic to the railway. After construction the line 
was leased to contractors, an arrangement being made 
that the department shall contribute half the difference 
when the receipts fall below a certain minimum, the com- 
pany, on the other hand, to pay over half the excess of 
receipts above a specified maximum. The line essentially 
differs from the railways of this country. Itis laid atone 
side of the highway, without any kind of separation from 
the rest of the road reserved for cart and carriage traffic, 
But though thus similar to it is different from steam tram- 
ways, for the rails are of the _—7 railway pattern, laid 
on steel sleepers and ballasted. The gauge is only 2 ft. 
One great advantage of this narrow gauge and the port- 
able permanent way adopted, is that farmers and others 
can readily Jay down a temporary siding, which can be 
easily moved about to any field or barn where there are a 
few loads to be picked up, an advantage which has been 
largely realised. The passenger carriages are of the tram- 
way type, and the wagons for goods are constructed to 
carry 10 tons each. Stations are represented by a weigh- 
ing machine and a emall office to hold parcels. Tickets 
to passengers are issued on the train by the guard, so that 
the working staff is small. The cost of building and 
equipping the line was 1555/. per mile, and it appears to 
have rendered nearly all the services to the district which 
a line costing 10,000/. a mile could have afforded. Last 
year it carried 27,225 passengers, and during the beetroot 
season it carried in two months over 15,000 tons of beet- 
root—a smaller quantity than will probably form the 
average, the crop being a very poor one. The depart- 
ment had to pay the contractors a small sum last year, 
but they hope in a few years to realise 4 or 5 per cent. on 
their small outlay. 





Water Suppiy or JERUSALEM.—The Turkish Govern- 
ment is about to rebuild Solomon’s water conduits, at 
Jerusalem, at a cost of 80,000/. 





RusstIan Rartways.—Russia had 31,001 versts (20,460 
miles) of railway in operation at the close of 1892. ‘The 
extent of line in the hands of the Government—that is, 
State property—was 10,293 versts. The capital engaged 
in the Russian railway network at the close of 1892 was 
1,614,731,000 roubles metallic and 639,447,000 roubles 
credit. The share of the State in this capital was 
1,889,000,000 roubles metallic. The net revenue acquired 
in 1892 was 107,677,000 roubles. 





SpanisH Iron Ornt.—Bilbao now supplies about a fifth 
part of the iron ore yearly consumed in the United King- 
dom. With regard to the output of iron ore in Biscay, 
and exports for the last 16 years at the rate of 3,000,000 
to 4,000,000 tons per annum, the question has often been 
raised how long the mines may be expected to continue 
this yield. This is a matter very difficult to forecast, but 
it may be observed that the number of mines yielding 
good quality ores is becoming smaller, with the inevitable 
result that in the course of time the exportation wil! de- 
crease, while the quality will deteriorate, 





Tue Loncrst Day’s SteamMine on Recorp.—With 
reference to the letter by Dr. Benedict W, Ginsburg in 
our issue of September 14 last (page 364 ante), regardin 
the longest day’s steaming on record, we have receive 
a letter from the managing director of the Cunard Line 
stating that an error had evidently been made in taking 
the day’s run from the log-book for the Tables of the 
ship’s ———- published by us in April last (vol. lvii., 
page ), and that in the day’s run ending noon, Oc- 
tober 6, the Lucania did make 560 miles. @ are in- 
debted to the managing director for intimating this 
correction. 





CaTALOGUES.—We have received from Messrs. H. 
Bamford and Sons, of the Leighton Iron Works, Ut- 
toxeter, a copy of their new illustrated price list of horse 
gears, chaff-cutters, and other agricultural machinery.— 
The Cleveland Bridge and Engineering Company have 
issued a beautifully printed and finely illustrated 
pamphlet showing structures erected by them in various 
partsof this country andabroad. In addition there are two 
sheets giving strength and dimensions of various standard 
plate and box girders.— Messrs. Joseph Cook and Son, of 
Washington, County Durham, have sent us a copy of their 
handy-sized and strongly-bound catalogue of colliery 
exer The volume is profusely illustrated with process 

locks, and is printed on toned paper. The articles dealt 
with range in importance from shovels to complete coal- 
washing plants, 





Cuicaco, MILWAUKEE, AND St. Paut Rar~roap.—The 
length of line in operation upon this system in 1893-4 was 
6148 miles, as compared with 5724 miles in 1892-3, 5721 miles 
in 1891-2, and 5721 miles in 1890-1. The number of loco- 
motives upon the system in 1893-4 was 835, as compared 
with 797 in 1892-3, 798 in 1891-2, and 801 in 1890-1. The 
number of passenger cars was 785 in 1893-4, as compared 
with 738 in 1892-3, 684 in 1891-2, and 678 in 1890-1. The 
number of freight cars was 28,249 in 1893-4, as compared 
with 27,539 in 1892-3, 26,138 in 1891-2, and 25,317 in 
1890-1. The net earnings were 11,293,619 dols. in 1893-4, 
as compared with 11,486,947 dols. in 1892-3, 11,468,504 dols. 
in 1891-2, and 9,137,724 dols. in 1890-1. The ratio of the 
working expenses to the traffic receipts in 1893-4 was 64,21 
per cent., as compared with 66.19 per cent. in 1892-3, 64.48 
per cent, in 1891-2, and 66.78 per cent. in 1890-1, 
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THE NAVAL BATTLE. 

Tue great modern naval battle—about which we 
have all been talking, for which we have all been 
looking, and some, we fear, even hoping—has at 
last taken its place in history ; but in a quarter of 
the globe to which we made no mental reference— 
at any rate up to the last month or two—when we 
formerly referred to the impending event : an event 
which, we used to say, was to open the eyes of all 
naval strategists, tacticians, critics, and quidnunes, 
to the real value of this or that element in the com- 
position of a modern fleet. It is extremely annoy- 
ing that all this instructive firing of guns, torpedo- 
ing, scuttling, burning, or otherwise damaging and 
destroying of war vessels, should have taken place 
in so remote a part of the world that we are never 
likely to get the full benefit of the great object 
lesson that has come at last. 

A week has now elapsed since the news arrived 
of the naval engagement which took place between 
the Chinese and Japanese fleets at the mouth of 
the Yalu River, and which resulted in severe 
damage being inflicted upon the Chinese vessels, 
whilst those of the opposing force escaped with 
comparatively slight injury. The accounts already 
to hand are naturally meagre, and of a contra- 
dictory nature. There is little doubt, however, 
that the Chinese lost four vessels, whilst the 
Japanese claim to have brought all their ships 
out of action. It does -not follow from this 
that the Chinese suffered an unconditional defeat ; 
and, indeed, they may claim a victory from the 
point of view that they accomplished their mission 
of convoying the transports under their charge, 
and covering the landing of the troops. It must 
be acknowledged that the Chinese admiral was at a 
great disadvantage. Some critics have censured 
him for keeping his fleet inshore, and not advancing 
to meet the Japanese vessels. It is believed, how- 
ever, that Admiral Ting had imperative orders to 
make it his first duty to protect the landing of 
the troops, and this statement is the more probable 
when one considers what would have been the 
value of the additional land force, had the course 
of events been only a little altered. 

But though every allowance should be made for 
the disadvantages under which Admiral Ting acted, 
the fact remains that the Chinese vessels were so 
inert, and the disposition so faulty, that Admiral 
Ito had a comparatively simple task. The Chinese 
Empire, although possessing a certain number 
of warlike people within its vast domains, has 
never yet offered serious opposition to a modern 
civilised force. This has been chiefly due to 
the rotten state of its civil government, which 
naturally reacts on the military organisation. 


In all deductions drawn from the present war it | 


should be remembered that we are dealing with 





two Powers, one sluggish, effete, and unwieldy in 
its government, the other well-organised, active, 
and alert. Whether, and, if so, how far, the 
a acquire additional value to us as an 
object lesson from these facts, is a question upon 
which we need not now enter. 

It would be idle to discuss the tactics of the 
battle with our present imperfect knowledge of 
details, and we prefer to wait for the fuller informa- 
tion that may be expected later before going into 
this question, but there are one or two points of 
strategy and of ship design upon which light 
seems to be thrown. We have been taught 
of late to believe, almost as a sacred article of 
patriotic faith, that the landing of troops could 
not be covered by a fleet so long as a hostile 
squadron remained at large anywhere in the geogra- 
phical neighbourhood of the operations. Indeed, 
we think we remember hearing a gallant admiral, 
a high authority in these matters, say that a single 
battleship unsubdued at the Land’s End was a 
sufficient answer to an invading fleet at John 
o’ Groat’s: that no naval commander would dare 
embarrass himself with the landing of troops so long 
as he was liable to attack from a force even of 
extreme inferiority. There is no doubt that the 
protection of a number of transports in the act of 
disembarking troops is a matter of great embarrass- 
ment to a naval commander, but the battle of the 
Yalu River proves that the difficulty has been 
largely exaggerated by the Navy-and-nothing party; 
in fact, they have made the usual mistake of treat- 
ing the problem qualitatively alone, neglecting 
numerical limitations. 

It is not to be denied that the Navy is our first 


.| and chief means of defence. As the average citizen 


would prefer to shoot a burglar in the front garden 
from the dining-room window rather than wait 
until he had got into the hall, so would the nation 
be wise in meeting its foes upon the sea. But 
there is just a chance that that bullet from 
the window might not find its billet, and it 
would then be a comfort to know there was 
a good bolt on the front door, besides minor 
defences on other points of access. We do 
not advocate the policy of dismantling the fleet 
and spending the money on martello towers, but 
it would be unwise to ignore the object-lesson of 
the Yalu River, that a single armourclad at Pen- 
zance is not an answer to a covering squadron even 
no further off than Dungeness. 

Another point forced upon our attention by the 
recent battle, is the value of armour. There 
are some persons, not without authority, who 
maintain—and others who believe but dare not 
maintain—that side armour on a war vessel is dis- 
placement capital very ill laid out. If we examine 
the lists of ships engaged on both sides, we find that 
the Chinese had two large armoured ships, the 
Chen-Yuen and the Ting-Yuen, each, according 
to Brassey, of 7430 tons displacement and protected 
by belts of composite armour, of a maximum thick- 
ness of 14 in., whilst the barbettes carry armour of 
12 in. thickness. These vessels are 12 to 13 years 
old, and are said to steam 14} knots, a speed from 
which probably a liberal discount might now be 
taken. They are each armed with four 30}- 
centimetre Krupp guns, and are the standard 
armoured and armed line-of-battle ship of their 
period. These were the two most powerful vessels 
in the Chinese Navy. Next to them, but at a 
considerable distance, come the King-Yuen and 
Lai-Yuen. They are small barbette armourclads 
of 2850 tons, an with 9}-in. composite belts, and 
8 in. of composite armour on their barbettes. 
Their speed is put down at 16} knots. The 
Ping- Yuen is a quite modern coast - defence 
vessel, with an 8-in. belt and of 10} knots speed, 
whilst the Tsi-Yuen is said to be a turret-ship with 
10-in. armour, although authorities differ some- 
what in regard to this vessel. Of the other six 
vessels reported to have been engaged, four are 
protected cruisers, and the remaining two small 
unprotected cruisers. If we turn to the Japanese 
force, we find a very different class of vessel. The 
Hiyei is a belted cruiser of 2300 tons displacement, 
and said to be 13 knots speed. She was built in 
1878, and is armed with three 17-centimetre and 
six 16-centimetre Krupp guns. She has no 
armoured deck, her belt being but4}in. The next 
six vessels are cruisers of more modern date. Their 
names are the Akitsushima, of 3150 tons and 19knots, 
carrying one 32-centimetre gun ; the Naniwa, 3650 
tons, two 26-centimetre guns and 19 knots; the 
Hasidate, of 4277 tons and 17} knots, and carrying 
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one 32-centimetre gun ; the Chiyoda, of 2450 tons ; 
the Itsukusima and the Matsusima, each of 4277 
tons, one 32-centimetre gun, and 174 knots speed ; 
and lastly, the renowned Yoshino, of 4150 tons, 
four 6-in. quick-firing guns, and 23 knots speed. 
A gunboat and two armoured merchant vessels 
made the list up to 11 vessels all told. 

Although the above details of the two fleets may 
be subject to some correction—for it is difficult to 
get exact information on these foreign vessels— 
there is evidently a wide distinction in the general 
design of the ships of the two forces. According to 
the tenets of one extensive school of naval strate- 
gists, the cruisers of the Japanese squadron, although 
some were strongly protected over very limited areas, 
should not have been able to venture within range 
of the guns of the armoured ships of the Chinese. In 
place, however, of the whole Japanese fleet being 
sunk in accordance with the scholiasts, four of the 
Chinese vessels were destroyed, and though two 
were small unprotected cruisers, and one a pro- 
tected cruiser, the other was the barbette ship 
King-Yuen, having a 9}-in. armoured belt. 
Whether the Japanese lost a vessel is uncertain. 
On the one hand, the Japanese state most positively 
they lost none of their fleet, whilst, on the other 
hand, ‘‘all who witnessed the battle,” to quote a 
Times telegram, ‘‘are most positive that one 
Japanese vessel was sunk.” There is evidently 
some Oriental embroidery on one side or the other, 
and this also is a factor to be taken into account. 

It is possible that the pendulum of naval opinion 
may take a swing in quite the opposite direction, 
and armour may all but disappear from our 
future designs. There is, however, not much fear 
of this extreme being reached, but good will have 
been done if naval officers have their eyes opened to 
the great sacrifices that have to be made in an effort 
to attain ‘‘armour-protected stability.” Ata recent 
meeting of the Institution of Naval Architects a 
naval officer repeated the well-known expression 
that the best protection is a vigorous gun-fire, 
and, perhaps, the best support the gun-fire can 
receive is speed. The lesson of the late fight is 
shorn of half its value, from a tactical point of 
view, from the fact that the Chinese fleet was pre- 
vented from carrying out a vigorous attack by 
being hampered by the transports, and that for 
some unexplained reason it adopted quite a wrong 
formation. The Japanese apparently advanced and 
retired as they wished, dealing blows and retreating 
asit suited them. We know that in the ‘‘ good old 
days” of the P. R., legs were counted almost equal to 
arms, but here we have, as it were, one boxer tied 
by his leg to a stake. But even if the Chinese had 
not been hampered by the landing of the troops, 
their inferior speed would have put them at a great 
disadvantage, and though the battle might have been 
longer, the quicker-steaming vessels commanded 
by Admiral Ito, the Japanese commander, would 
have had the choice of attack, and the ques- 
tion arises, how far a swift cruiser with protected 
bows might be used as a reply to a belted line-of- 
battle ship. If a means of swinging the cruiser’s 
stern, otherwise than by the rudder, could be intro- 
duced, bow fire and bow protection would assume 
quite a new aspect. 

There is yet another lesson to be learned from 
the naval operations in the East, and it is one that 
might prove of the greatest value to this country. 
It is said that the Chinese had to retire to their 
ports to make good damages, whilst the Japanese 
are self-contained in the matter of repairs. The 
moral of this is to come. In old days British 
ships conquered again and again because our sea- 
men were very smart in making good damage after 
an indecisive sea fight. Since the days of steam we 
have too much encouraged commanders to depend 
on the dockyards. 








THE POLLUTION OF THE AIRE AND 
OALDER. 

Towarps the end of 1892 we dealt with this 
question in a series of articles (see ENGINEERING, 
vol. liv., pages 596, 672, 743, 771, and 811). These 
set forth the struggles of the West Riding County 
Council in devising machinery for the purpose 
of supplying the motive power to an Act of 
Parliament which down to that time was practically 
a dead letter—the Rivers Pollution Prevention Act of 
1876. They had no power of administering that Act, 
but they succeeded in getting from public opinion a 
verdict that it should be administered. The fight 
lasted three years, and thus, through their repre- 





sentatives, the inhabitants, who must pay the cost, 
and will reap the benefit, resolved that the work 
of purifying the rivers should be done. 

The next step was the acquisition of power to ad- 
minister the Act of 1876. This the Council got, 
as the Mersey and Irwell County Council got it, by 
a provisional order constituting them a joint com- 
mittee, under the Local Government Act of 1888, 
which empowers the Local Government Board to 
constitute such bodies. This order was obtained in 
1893. Whether it was really hoped that such a 
joint committee would find the powers of the Act 
of 1876 sufficient, we cannot say. But, exactly as 
their predecessors, the Mersey and Irwell Com- 
mittee, discovered, they also found that these powers 
were not sufficient, either in force or directness, for 
their purpose. The process of law was slow and 
the powers limited, especially with regard to solid 
matters and trade refuse. Experience soon proved 
this, and after spending some months in fruitlessly 
prosecuting one authority, they wisely declined to 
waste time in further lawsuits while so handi- 
capped, deciding to go at once for a Conservancy 
Act. The defaulting authority probably did not 
expect to win their suit, but inasmuch as litigation 
was cheaper than the cost of works and main- 
tenance, they yielded to the temptation to save 
the rates. Meanwhile, general coercive measures 
were applied throughout the Riding, and a large 
number of dilatory authorities, both urban and 
rural, received notices limiting the time for the 
preparation, presentation, andcompletion of schemes 
of sewage treatment, which in many cases, but 
not in all, produced the desired effect; and, by the 
end of 1893, a number of applications for the 
necessary powers for carrying out such schemes 
had been presented to the Local Government 
Board. 

It may here be asked, What were the additional 
powers found necessary? Briefly, it may be 
answered that they not only affected the construc- 
tion of proper works, but their maintenance fit for 
their purpose. They were, amongst others : 

1. The substitution of a summary procedure in 
lieu of that of the county court. This applies to 
the whole of the three classes of pollutions, viz., 
by solid matters, by liquid sewage, and by trade 
effluents. 

2. The substitution of a single administrative 
body for the unwieldy congeries of authorities, each 
having power to enforce the Act, and all having 
different methods of construing it; and by such 
substitution effectually preventing that obstruction 
which otherwise might easily occur, whereby a 
friendly suit with a manufacturer and the con- 
venient law’s delays might be used as a shield for 
an offender. Further, a strict unity of administra- 
tion would secure equal standards and equal treat- 
ment of all sewage and trade effluents discharged 
into the stream. 

3. As regards solid matters, there were required 
the prohibition— 

(a) Of the deposit, deliberate or accidental, of 
rubbish on the banks of streams within reach of 
the erosive action of flood waters. 

(b) Of the periodical discharge of the filth de- 
posited in mill-dams, filter-beds, and otherreservoirs. 

(c) Of the construction of works encroaching 
upon the waterway of a stream ; and also, besides 
these prohibitions— 

(d) The abrogration of the provision requiring 
proof that the discharge of solid matters amounted 
to an interference with the due flow of any stream. 

4. As regards liquid sewage, there were required : 

(a) Some definition of the term ‘‘ liquid sewage,” 
to prevent needless disputes. 

(b) The exoneration of all private persons dis- 
charging sewage into the common sewer of a dis- 
trict, and possessing a legal right to do so. 

(c) Power to prescribe the several periods within 
which the preliminary steps of any authority to- 
wards acquiring the power to execute works neces- 
sary to prevent the commission of an offence should 
be taken. 

(d) The abrogation of the provision that if any 
person shows to the satisfaction of the court that 
he is using the best practicable and reasonably 
available means of rendering the sewage harmless, 
he shall not be deemed to have committed an 
offence. Here the difficulty under the old Act was 
not only what was the best practicable means, but 
as to whether such means were in use at the exact 
moment when any given volume of effluent water, 
in its réle of sewage, probably six to ten hours before, 
was actually under treatment. 





5. As to liquid manufacturing pollution, there 
were required : 

(a) Some limit to the period within which the 
Local Government Board should give or withhold 
their consent to the prosecution of any trader 
under the Act of 1876. No limit had been fixed, 
and experience of the congested state of affairs in 
the Local Government Department under the vast 
and ever-increasing burdens placed upon it has 
rendered a limit absolutely necessary. 

(b) The abrogation of the provision in the Act of 
1876 that the Local Board shall not give their 
consent to a prosecution unless they are satisfied 
that ‘‘ no material injury ” will be inflicted by such 
prosecution on the interest of any industry. Injury 
to a trade is the easiest thing to prove by trade 
evidence, and the vexed question facing all attempts 
to purify a stream was, what injury is material ? 

(c) The abrogation of the provision in the Act of 
1876 that the certificate of a Local Government 
inspector, specially appointed for the purposes of 
the said Act, that the means in use for render- 
ing harmless any trade effluent, or solid matter, 
flowing into a stream are those best practicable 
under the circumstances, shall in all courts be ex- 
clusive evidence of the fact. : 

These were the most important requirements for- 
mulated by the joint committee in order to arm them- 
selves with the means of doing their work. They fol- 
low almost exactly the lines of the Mersey and Irwell 
Joint Committee’s Act of 1892, to which, under the 
imperative necessities of the ship canal, there was 
an almost unanimous assent. They may be divided 
into two categories, constructive powers and 
destructive powers, the latter of which far out- 
weigh the former in real importance. Let any 
expert read the Act of 1876 with attentive scrutiny, 
and he will find a new reading of an old fable. It 
was said of Philip Egalité that his good (or evil) 
genius had endowed him with all gifts except the 
gift of using them. So it may be said broadly of 
this famous and useless Act. It provided for every- 
thing except the means of doing the work for which 
it ought to have been designed. What it gave in 
one sentence, it took back in another. It was the 
shadow of reform without its substance, and had it 
been devised by an ingenious lawgiver to serve the 
interests of rivers pollution under the guise of 
rivers purification, he could not have succeeded 
more admirably. With the utmost adroitness he 
has preserved the pre-existing relations between 
the two suitors, the rivers which demand redress, 
and the vast body of offenders, public and private, 
who inflict the injury. 

But, in the long run, the most difficult of all 
things is to deceive the world, though it is easy to 
convert by delay, what would have been a compara- 
tively easy task, into a difficult one. The public 
has long viewed with impatience the impotence of 
the Act of 1876. But want of unity barred the 
way, until the accident of the birth of county 
councils supplied it. We say ‘‘accident,”’ for county 
councils were called into being with no special refer- 
ence to rivers pollution. Thus a Bill to give the 
new powers we have set forth, was resolved 
upon without opposition. The promoters of the 
Bill were the joint committee, consisting of the 
West Riding, and the five county boroughs of 
Leeds, Sheffield, Bradford, Halifax, and Hudders- 
field. Of these the Riding sent 18, Leeds four, 
Sheffield and Bradford each three, and Halifax and 
Huddersfield each one. Thus the Riding out- 
weighed the county boroughs by 18 to 12, and the 
majority of the Riding members were themselves 
members of non-county boroughs. At first the 
unanimity was strange, almost portentous. All 
agreed to the promotion of the Bill, and acquiesced 
in its original provisions, and the representatives 
of the county boroughs even took part in a deputa- 
tion to the Local Government Board to secure their 
countenance to the Bill. Thus all went smoothly, 
and those great boroughs, which, as we have seen, 
had for three years striven to get the predominant 
power, willingly lent their aid up to the point at 
which general instructions were given as to the 
parliamentary notice of the Bill. 

When, however, the notice appeared, the ¢xplan- 
ation of the concurrent support of the two rec- 
tions of the joint committee came out. It was 
based upon the idea that concurrent jurisdiction 
would be conferred upon the county boroughs, and 
when it was found that the proposed Conservancy 
Board was to have sole jurisdiction, opposition 
appeared. Except Sheftield, which took a neutral 
course, the whole of the county boroughs ranged 
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themselves in opposition to the Bill. They declared 
that their consent to its promotion had been given 
under the fixed idea that the concurrent jurisdiction 
hitherto existing was not to be meddled with, that 
it was to be an integral factor, and that the general 
instruction as to the notice bore no reference to the 
elimination—or rather, the non-inclusion—of this 
vital principle in the Bill. Their opposition did 
not end here, but it was sought by petition to throw 
out the Bill in its entirety, almost every detail of 
importance being attacked ; and to this end the 
co-operation of strong trade interests was sought 
and obtained. A large number of petitions 
were deposited, including those of a number of 
non-county boroughs and other sanitary autho- 
rities, many of which, however, were ultimately 
withdrawn, leaving the stage to the greater actors, 
so that when the air was finally cleared and the 
Bill went into Committee, the following opponents 
appeared in support of their petitions: The cor- 
porations of the county boroughs of Leeds, Bradford, 
Halifax, Huddersfield; the corporations of the 
non-county boroughs of Wakefield, Dewsbury, 
Batley, and Morley, and the Heckmondwike Local 
Board, who were not represented by counsel ; the 
London and North-Western Railway Company, and 
the Leather Trades of Leeds. Thus, although the 
objects of the Bill affected every stream in the West 
Riding, the opposition was confined to the basin of 
the Aire and Calder. How it fared will be the 
subject of a second article. 





PENSION AND BENEFIT FUNDS. 

In a recent article we dealt (see page 49 ante) 
with certain descriptions of workmen's benefit 
funds, all of which, however, had the common 
characteristic that the whole of the money was 
found by the employer and none of it by the 
employé. In some cases the annual contribution 
was dependent on the profits of the year, but in 
others it was independent of them, although it is 
reasonable to suppose that a succession of bad 
years would have led to a revision of the 
scheme. In two of the examples we adduced, 
the money is devoted to providing pensions 
for workers who have become incapacitated in the 
service of the firm by age, accident, or sickness, 
while in the third instance half of it is paid to the 
worker’s savings bank account, and half is credited 
to him, but is not within his control until six 
months after he has left the firm. Such funds are, 
however, somewhat uncommon. The more usual 
arrangement is for both master and man to contri- 
bute to the fund, the amount given by the former 
sometimes depending on profits, but oftener being 
either fixed, or bearing a stated relation to the sums 
found by the employés. We propose now to deal 
with this more usual class of benefits, giving parti- 
culars of some representative schemes in the hope 
that they will prove interesting to such of our 
readers who have incontemplation the establishment 
of such systems in their works. 

The South Metropolitan Gas Company have, in 
addition to this profit-sharing fund, which does not 
concern us just now, a workman’s superannuation 
fund and a sick and burial fund. To the former 
fund each workman permanently employed by the 
company must contribute 3d. per week, which sum 
he may voluntarily increase to 6d., if he desire to 
come under the higher scale of benefits. The 
company undertake to furnish a sum equal t» the 
members’ gross subscriptions, as a guarantee of the 
stability of the fund. As there are some 3000 
men, the company’s subscription must be nearly 
2000/. a year. There are several classes of benefit 
under the fund, but none of them are available until 
subscriptions have been paid for 10 years at least. 
These benefits are dependent on (1) injury, (2) 
infirmity, (3) age, and (4) death. A member who, 
after 10 years’ subscriptions, becomes injured 
and incapacitated in the]company’s service, in 
the discharge of his duties, receives 10s. per 
week, so long as he is incapacitated, or 15s. if 
he has subscribed the 6d. rate. The same sums 
are paid to a member who, after subscribing for 10 
years, and after being in the company’s service 
for 25 years, becomes incapable of following 
his employment, provided his infirmity is not the 
result of his own bad conduct. If he be 55 years 
of age, or over, at the time of his infirmity, and 
have subscribed 17 or more years, the payments 
are increased on an ascending scale, the highest, 
applicable to a man who has subscribed over 38 
years, and has attained 65 years of age, being 18s. 





or 27s. a week, accordingto his payments. Whether 
a man be infirm or not, he has the right, on attain- 
ing the age of 65, and after he has subscribed for 
25 years, to claim his pension, which will vary 
(under the 3d. rate) from 14s. to 18s., according to 
his standing as a subscriber. In case a man wishes 
to retire between the ages of 55 and 65, he may 
receive a pension on a graduated scale, calculated 
as an annuity on his contributions accumulated at 
5 per cent. compound interest. Of course many 
subscribers leave the company’s service before they 
are entitled to participate in the benefit. Those 
who leave voluntarily receive back two-thirds of 
their payments, but in no case more than 5/. (under 
the 3d. rate), while those who are discharged get 
the whole amount, provided it does not exceed 
61. 10s. In case of the death of a subscriber, his 
widow and young children have returned to them 
the whole of his payments with interest at 5 per 
cent. 

To the sick and burial fund the company under- 
take to subscribe yearly such sum of money as 
shall be required to make the fund financial, pro- 
vided the members conform to the rules. The 
weekly subscriptions are 3d. and 6d., the latter 
entitling the payer to an increase of 50 per 
cent. in the payments. The benefits to those 
incapacitated by sickness, which is not the 
result of their own bad conduct, are 12s. per 
week, under the 3d. scale, for a period not ex- 
ceeding three months, and 6s. per week for 
another three months, all separate payments within 
a year being calculated continuously. Members 
injured during their usual employment by accident, 
for which neither they nor their fellow-workmen 
are to blame, are allowed, at the sole discretion of 
the company’s engineer, 6s. weekly beyond the 
above sick allowance. In case of the death of a 
member, or of a member’s wife, there is a levy in 
the branch establishment to which he belongs, the 
payment varying from 9d. to 3d., according to the 
number of men employed, and the payments being 
127. 10s. and 7. 10s. respectively. Further, 
medical attendance is supplied at the cost of the 
fund. Members leaving the company’s employ- 
ment, except upon superannuation, relinquish all 
connection with the fund. Further, new members 
do not come into full benefit until they have sub- 
scribed for 12 months. 

Sick funds are exceedingly common in works, and 
it is not necessary to say much about them. But 
superannuation funds are only possible in im- 
portant establishments, firstly, because there must 
be a large number of subscribers to insure the 
benefit of the law of averages, and, secondly, be- 
cause they need the support of a prosperous firm 
about whose solvency over a long period there can 
be no doubt. Of course, the accumulated fund 
can always be protected by being placed in the 
hands of trustees, but that is not sufficient of 
itself. The subscribers look for a certain main- 
tenance when affliction or old age overtakes 
them, and not merely for an investment for their 
savings. To insure this, the general body of 
workmen must be kept together for many years, 
and there must be no wholesale withdrawals under 
the pressure of panic. It is only when a corpora- 
tion has some kind of monopoly, and a very large 
capital, that it can undertake the inception and 
management of a fund of this kind. But when it 
has these advantages it is difficult to conceive in 
what other way it can so effectually bind its men to 
itself. In the case before us, the payment of 6d. 
per week provides a worker with assistance during 
all temporary illness ; after 10 years it assures him- 
self a subsistence for life, if he should be incapaci- 
tated by accident ; and if he should have been in 
the company’s service for 25 years, age or infirmity 
furnishes a claim to superannuation. The chief 
evils of the workman’s lot are thus averted, and he 
can look forward to the time when his strength 
will fail with a moderate degree of assurance. 

The London and North-Western Railway Com- 
pany provide several funds for the benefit of their 
employés, of which it will be instructive to notice 
one ortwo. The Locomotive Foremen’s Pension 
Fund was formed in 1889, on the dissolution of the 
Locomotive Department Pension Fund, by certain 
foremen and inspectors paying into it the amounts 
due to them under the division of property of the 
older fund, and by the company paying also its 
corresponding shares. All persons joining the 
fund whilst not over 35 years of age contribute 
4s. 4d. per month, while older men pay double or 
threefold subscriptions, until they have cleared off 





the arrears they would otherwise have paid if they 
had joined at the age of 35. The company pay 
9d. per month for each member paying single sub- 
scriptions, and 1s. 6d. and 2s. 3d. respectively for 
those paying double and triple subscriptions. They 
further make up the total sum per annum to 2501. 
in the aggregate. In addition to this, if it be 
shown at any future time that the funds are insuf- 
ficient to meet the pensions, the company will make 
good the deficiency. The following is the scale of 
pensions : 
Per Week. 
For those who joined not over 25 years of 
age ... iad ace = ian << Tm 
For those who joined over 25 years of age 
and not over 30 years... ee: ‘aa . 

For those who joined over 30 yearscfage 20s. 
including those who have paid back premiums. The 
qualifying age for claiming a pension is 60 years 
for those who enter at 35 years of age, and 65 for 
for those who enter at 40 years. In case members 
leave the company’s service before they are eligible 
for pensions, they still have a claim on the fund. For 
instance, if after six months’ absence from duty 
they are unable, through failing health or impaired 
energies, to continue at work, they may receive the 
whole of their subscriptions, and also the additions 
paid by the company, as a retiring gratuity. If 
such a member be of 25 years’ standing, he becomes 
entitled to a reduced pension calculated on the pro- 
portion of the length of his service to what it 
would have been at the qualifying age. Members 
leaving the company’s service, or who are dismissed 
for any other cause than drunkenness or criminal 
misconduct, receive back their contributions, less 2s. 
per annum for expenses. Misconduct may lead to 
a loss of claim for any return. This is the case 
with drunkenness ; the penalty seems very severe, 
and becomes heavier the older a man gets. 

The object of the Mutual Insurance Society of 
the London and North-Western Railway is to pro- 
vide a sum in case of the death or disablement of 
a member, supplemented by contributions by the 
company. The fund is divided into sections, of 
which we will take one—the running department 
—as an example. The men are here classified 
under three heads: 1. Drivers and assistant fore- 
men. 2. Firemen and steam shed mechanics. 3. 
Cleaners and labourers. 

The following Table shows the amount of pay- 
ments to be made, and benefits to be received, by 
the members in the various classes : 
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| | pany’s Service, 
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; -. |Firemen, &c. | 14s. pa 99 


-. |Cleaners, &c. | 78. ” ” 


If a man meet with an accident when on duty 
without fault of his own, and after 52 weeks is still 
unable to follow any employment the company may 
be able to offer him, he is paid the allowance pro- 
vided for fatal accidents. The sums required to 
meet the demands are not raised by weekly pay- 
ments, but by levies, varying from 3d. to Is., 
according to the grade of the worker. In this way 
the results of carelessness are brought home to 
every man in the department, and the efforts of 
the management to maintain strict observance of 
rules are facilitated. In conclusion, we may add 
that last year the payments amounted to 77171., of 
which the company provided 31261. 

We have dealt with the funds of two large public 
corporations, and will now take the case of an im- 
portant private firm—that of Messrs. William 
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Denny Brothers, the Leven Shipyard, Dumbarton. 
Here there is an accident fund to assist members 
rendered unable to work in consequence of injury, 
and to help their relatives in case they die from 
these accidents. In very few industries is such a 
fund more necessary than in iron shipbuilding, 
for the liability to injury is very serious, 
and each man is much at the mercy of his fellows 
and dependent on their carefulness. We see this 
by comparihg the subscriptions and benefits with 
those at the South Metropolitan Gas Works. At 
Messrs. Denny’s, workers rated at 20s. a week pay 
3d. each, those rated between 11s. and 20s. pay 
2d., and those helow 11s., 1d. per week, while the 
firm subscribe ai amount equal to that raised by 
the men. The benefits range from 12s. to 4s. per 
week, according to subscriptions, and cease at the 
end of 12 weeks, unless specially continued by the 
managers of the fund. In the case of fatal acci- 
dent the following lump sums are paid, according 
to ‘grade, 301., 201., and 10/. In the gas works the 
same subscription covers both sickness and acci- 
dent, and secures 12s. a week for three months, 
and 6s. a week for a second three months, with 
the probability of an extra 6s. a week in case of 
accident. In 1893 the Leven Shipyard Fund re- 
ceived 2051. from employés, and an equal amount 
from the firm, and disbursed 501/. for relief, 401. 
for cases of total disablement, and other sums for 
sundries, the total expenses being 5711. 13s. 11d. 
The balance in hand was, therefore, reduced by 
more than 150/. 

The greater the risk, the greater the need, of 
course, of such funds, and the more urgent it is 
that employers should not only institute them, but 
also make it compulsory on their employés to join 
them. The cost to the firm is less than 1 per 
cent. on the wages, and is more than recouped by 
the satisfaction of knowing that want and starvation 
are not added to pain and weariness. No doubt 
the better class of workmen are all enrolled in other 
provident societies or unions, but none of these pay 
on a sufiiciently liberal scale to meet all the expenses 
of illness, and a few additional sh’ ings are ex- 
ceedingly welcome. There are, however, always a 
number of improvident men who have made abso- 
lutely no provision for misfortune, and when it 
befalls them they are apt to become a burden to 
their fellows and a reproach to their employers. 
The former send the hat round, get up lotteries, 
and in other ways do what they can, while the 
latter are often the objects of quite unmerited 
obloquy if they do not aid liberally. No one would 
grudge assistance to a man who has met with an 
accident, but, unfortunately, it is the man who 
does nothing to help himself that has the most 
urgent need. By the provision of a compulsory fund 
the shiftless workman is prevented from thus gain- 
ing an undeserved advantage over his more careful 
fellows. The uncertainty, however, as to what 
effect legislation will have on employers’ liability 
for accidents that they are quite unable to prevent, 
must postpone, if it does not entirely prevent, the 
formation of such funds, until affairs have been 
put on a surer footing. 

The provision of old-age pensions is a matter 
that is engaging the attention of some of our leading 
statesmen, but it would seem to be a simple problem, 
if the South Metropolitan Gas Company’s scheme 
be founded on a sound actuarial basis. It would 
appear, however, that interest is calculated at 5 
per cent. at least, which is perfectly justifiable in 
the case of a company paying 12 per cent., but 
would not obtain with an insurance company whose 
investments brought little more than 3 per cent. 
This, of itself, constitutes an enormous difference, 
and renders the general adoption of a 3d. weekly 
rate, aided by an equal contribution from the 
employer, capable of far less than it realises 
under Mr. Livesey’s management. Under the 
London and North-Western Failway, 1s. a week, 
with 2d. from the company, provides a maxi- 
mum pension of 26s. a week at the age of 60, after 
$5 years’ subscriptions. In this case the funds 
appear to be invested in the usual trust stocks, 
which seldom pay more than 3 or 34 per cent. 
These pensions are for foremen, and are far 
beyond anything that is thought of for the average 
working man ; 7s. a week is probably the limit of 
what our statesmen contemplate, and this, no 
doubt, could be obtained by a very moderate sub- 
scription. In the meantime those firms that 
inaugurate schemes not ouly greatly benefit their 
workpeople, but also lead the way in a national 
movement, 





UNITED STATES RAILWAYS. 


In one respect it is not remarkable to find that 
the addition to the mileage of railways in the 
United States during the past year was less than it 
has been for 15 years, and that is only about half the 
average annual addition of the past 10 years. The 
total added was 2549 miles, and the railways con- 
structed during the first half of this year total only 
500 miles—-a small total in a country of such 
extent ; but the railway development has recently 
been so enormous, and financial courage has lately 
not been so great, that a tendency to delay the 
exploiting of new lines may be understood. But 
what surprises one on a closer examination of the 
figures is that the check in development is in some 
of those districts where the railway system is least 
extensive. In the Pacific States, for instance, 
where the average addition is about 1000 miles per 
annum, there is a sudden cessation, the total last 
year having been 185 miles, almost entirely in 
Washington and California States. In the Gulf 
and Mississippi Valley States, too, there has 
been little doing, while the greatest activity has 
been in the Southern Atlantic States, and 
also, although to a less degree, in the central 
northern division, principally in Ohio. The total 
length of railway in the States is now 177,753 miles, 
according to ‘* Poor’s Manual,” a copy of which has 
just been sent us by the British publishers, Messrs, 
Effingham Wilson and Co. This mileage is exactly 
double what it was 15 years ago, and it can scarcely 
be said that the increase has not been warranted by 
traffic, for the gross earnings per mile open—1 4001. 
—are quite as satisfactory as 10 years ago. A ten- 
dency towards increased expenditure, however, has 
reduced the net earnings from 5201. to about 4001. 
The ratio of expenses to gross receipts fluctuates, 
probably more than in this country, but generally it 
may be said that 10 years ago about 65 per cent. of 
the receipts was required to meet expenses ; now 
70 per cent. is needed, so that the return on the 
total share capital is 1.86 per cent., against 2.75 per 
cent. 10 years ago. At the same time, however, it 
should be borne in mind that the capital has 
increased in greater ratio than the extent of rail- 
way, due largely to a system of ‘‘ watering,” not 
quite unknown in England, and perhaps also to 
greater cost, because of more substantial railroads. 
The profits, therefore, have to be spread over a 
wider range, and the net earnings are equal to 3.26 
per cent. of capital, bonded debt, &c., against 
about 4 per cent. on the average in Britain. 

Of course there are many considerations which 
explain the difference in profit-earning. In the 
first place, the population is very sparse in great 
areas of the United States, as compared with Great 
Britain, and, consequently, there cannot be the 
same traffic. In the case of the Middle States, 
which, in some respects, approximate to the con- 
ditions obtaining in Britain, the gross earnings 
per mile of railway total 3100/., in the New 
England States they are 2300/., while in the 
Pacific States they are barely 1160/., in the 
North-West and South-West States not 1000/., 
and in the Central Northern barely 1400/. Much 
of this difference, of course, is due to greater 
competition in some parts, and to rate-cutting. 
The Middle States have clearly the greatest 
amount of traffic, the freight averaging 10,817 
tons per mile of railroad, while the New Eng- 
land States have little more than half, 6329 
tons; yet the earnings per train mile are 
not so much less. This, however, is due to 
better rates, the average in the Middle States 
being .77 cent, against 1.24 cents in the New Eng- 
land States. Again, the Middle States work their 
lines more economically, but as the capital cost 
is twice greater, the return to capital is less, 
2.86 per cent. against 4.31 per cent. in the New 
England States. The great Northern or Lake States, 
again, have less traffic than New England per mile 
of railway, 4220 tons, and the rates approximate 
those in New York, Pennsylvania, &c., .80 cent 
per ton-mile. Although there is slightly less 
economy, the fact that the capital cost is less than 
half enables them to return nearly as great a 
percentage as the Middle States, 2.54 per cent., 
against 2.86 per cent. Going further out to- 
wards the fringe of the population west and 
south, the amount of traffic dwindles away, being in 
the Mississippi Valley 2951 tons, in the South 
Atlantic 2384, in the grain-growing North-West 
1698, in the South-West 1469, and in the Pacific 
1221 tons, little more than a tenth of that in New 





York, Pennsylvania, &c. Far West freight rates are 
nearly double, 1.47 cents, but in the other States 
the rates are about 1 cent per ton-mile, except- 
ing in the South-West, where they are 1.24 cents. 
In the South Atlantic the expenses are very high, 
even taking into consideration all points, as last 
year they reached 75.59 per cent. of the gross 
receipts-—-much higher than in previous years. In 
the Lake States, too, they are high—71.65 per 
cent.—and in the South-West 73.62 per cent., 
while in the grain States of the North-West they 
are only 65.98 per cent., and in the Pacitic 65.65. 
Of course fixed charges are constant, irrespective of 
the volume of traffic, and this must affect the result ; 
but even this fact does not quite explain the great 
difference between the Pacificandthe South Atlantic 
States. Nor does the average load of freight trains 
in the divisions vary materially, the average being 
160 to170 tons. In New England it is much less, 123 
tons, and in the Middle States (New York, Pennsy]l- 
vania, &c.)greater, 209tons. These points, of course, 
affect the percentage on capital, and thus we find 
the Lake States returning 2.54 per cent., the Pacific 
States 1.16 per cent., North-West and Mississippi 
States .95 and .94 per cent. respectively, and the 
South Atlantic and South-Western States .69 and 
.30 per cent. It may be interesting to tabulate 
some of these results for the past year : 
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The additions to railways in recent years have 
been at a greater rate than the volume of traftic, 
and thus, when comparison is made with the figures 
10 years ago, it is found that the results are not 
by any means so satisfactory for the shareholder, 
although there can be no question of the enormous 
gain to the nation in promoting industrial develop- 
ment. Taking, first, passenger traffic, we find that 
the receipts per mile of railway—3601.—are better 
than in some preceding years, but 30]. per mile 
less than 10 years ago. It is interesting to 
note that in the United Kingdom the amount per 
mile of railway open is 1736/.—140]. more than 10 
years ago; while in the densely populated area of 
New England or the Central States it is from 8001. 
to 1000/. In Ireland even it is 5811., while in 
Scotland it is 1122/., and in England 2113]. In 
this country, however, we have, on an average, 
43,000 passengers a year per mile of railway, ex- 
cluding even season-ticket holders, while in America 
there are only 3627. In other words, while we 
have only 20,646 miles of railway to the 173,370 in 
the United States, we have a larger number of 
arp otha odd million against 629 million. 

ut, unfortunately, it is not possible to carry the 
comparison much further, since we have no record 
of the mileage in Britain. 

In America each passenger travelled, on an 
average, 24.24 miles. We doubt ifa similarly high 
average could be worked out for Britain. In the 
States the average receipts per mile per passenger 
are 1.023d., probably about the same as in this 
country. This is about jd. less than what it was 
10 years ago, the decrease having been very steady. 
The average receipts per passenger train mile in 
the States is 45.83d.—it varies from 54d. to 41d. in 
the various districts. Dividing the passenger train 
miles by the passenger receipts in Britain, we find 
that the average is 48d., but this takes no cog- 
nisance of mixed train mileage. It follows, there- 
fore, that our trains on an average are quite as well 
filled as those in America, where there are, on the 
average, 44.80 passengers for each mile run. The 
average even in the New York and other populous 
States is not much greater—48—although in the 
crowded New England States the number is 61.03. 

Coming now to the freight traffic, we find that 
the United States has a much larger ratio of re- 
ceipts from this source than is the case in this 
country. The receipts from freight total 161.7 
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millions sterling, so that the ratio isas1.28 to 1; in 
Britain the ratio is 1.14 of goods to 1 of passenger 
receipts. There is taken per mile of railway in the 
States 933/., as compared with nearly 2000/. in 
Britain. Ten years ago the amount in the States 
was about 1000/., in Britain it was 19971. ; but then 
the past year was, owing to the strike, very much 
under the average in the latter case, as was shown 
in our article last week. ‘T'wo years ago the total 
per mile of railway was 21091., but withal the United 
States seem tohaveincreased their traffic at a greater 
ratio, relative to mileage, although rates have de- 
creased—the increase, about 15 per cent., being 
against about 10 per cent, in Britain. The tonnage 
of freight carried in the United States was about7574 
million tons, in Britain about 310 million, taking an 
average year, and in the States each ton yielded 
53}d. to gross receipts, while in Britain each paid 
roughly 334d. per ton. The haulage is very much 
greater in the States, where it is 1194 miles, but 
the average rate per ton-mile is much greater 
here. It is .45d. in the States. The tendency is 
to increase the length of haul, while the average 
freight per ton-mile is lessening, having decreased 
in 10 years by 30 per cent. from .6ld. In the 
closely populated States and New England and 
New York, &c., the average receipts per ton 
approximate more closely to those in Britain— 
from 35d, to 46d.—and there the haul is from 73 to 
91 miles ; but in the States further afield the haul- 
age is greater, although rates all over in the south- 
west and the far west are less than 3d. per ton- 
mile. There isa general reduction of from one- 
third to one-half on the rates of 10 years ago. The 
receipts per freight train mile in the States are 
51.08d. ; in Britain they make 69d., but here again 
no cognisance is taken of mixed mileage. It is, 
however, well understood that our freight rates 
are higher, for the weight of our trains is not 
nearly so great as the average in the States. The 
appended figures are interesting : 

United United 

States, —— 


d. ‘ 

Receipts per freight train mile... 76 69 
ne passenger train mile 45.83 48 

Gross receipts per revenue train 


mile ae eta e is 93 57.49 
Expenses per train mile ... «ao 4a 32.24 
Net earnings per train mile cou aa 25.25 


Ratio of expenses to gross receipts 70.33 p.c. 57 p.c. 
Passenger receipts per mile of 

railway... a es .. 93602. 17362. 
Freight receiptsper mileofrailway 933/.  2100/. 

It will be seen that the expenditure of the United 
States railways bears a larger proportion to the 
gross receipts than in this country, and here it is 
interesting to note that 10 years ago the ratio in 
America was 68.78, and in Britain 54} per cent. 
The net earnings per mile of railway in America are 
414],, while in Britain they are 17001. The cost of 
British railways is probably about 24 times that of 
the American railways, so that the return is much 
more satisfactory. The actual capital or cost of 
equipment is 10,9001. in the States, in Britain 
47,0471. The watering of stock precludes a fair 
comparison of the rate paid to stock. The net 
revenue bears a proportion of 3.02 per cent. of 
stock, bonds, and debt, while the return to capital 
in Britain is 3.60 per cent., or 3.90 per cent. in 
better years than 1893. 





SELF-CONTAINED ELEOTRICAL LOCO- 
MOTIVES (HEILMANN’S SYSTEM). 
By C. S. Du Ricne PRELLER. 


In a notice in the last volume of ENGINEERING, 
page 655, I gave a succinct account of the second 
series of trial trips of the first electrical Heilmann 
locomotive on the Great- Western of France Railway 
between Paris (St. Lazare) and Mantes over a dis- 
tance of about 36 miles. These trials attested, 
even more conspicuously than the previous ones on 
a 10-mile section near Havre, the essential merits 
claimed for this type of locomotive, to wit, remark- 
able smoothness of motion even at the authorised 
maximum speed of 62 miles per hour; a conse- 
quent reduction of resistance, the ascertained 
average coeflicient of traction not exceeding 6 kilo- 
grammes or 13 lb. per ton; and a saving of 
15 per cent. in the consumption of fuel as com- 
pared with the Western Company’s express steam 
locomotives. These results were the more con- 
clusive and encouraging as they were not only 
obtained on a line with rising and falling gradients, 
varying from 1 in 200 to 1 in 150, and laid with 





indifferent and comparatively light permanent way 
(70-Ib. rails), but were achieved with an essentially 
experimental locomotive, whose admitted mechanical 
defects greatly militated against the unexception- 
able and admirable electrical part of the machinery, 
viz., the generator-dynamo and the motors, develop- 
ing their maximum power. 

Following up the experience thus gained at no 
inconsiderable expense, the Western of France 
Railway Company, in conjunction with the Heil- 
mann Traction Syndicate, has recently decided on 
the construction of two further locomotives of sub- 
stantially the-same, but improved type, to be ready 
by next summer for working the seaside express 
traffic between Paris and Trouville at an «average 
oor of 100 kilometres, or about 62 miles per 

our. 

The two locomotives are now in course of con- 
struction, under the immediate direction of M. 
Mazen, the Western Company’s locomotive super- 
intendent, who has lately arranged the contract for 
the electrical plant with Messrs. Brown, Boveri, 
and Co., of Baden, Switzerland, which firm, as will 
be remembered, also supplied the dynamo and 
motors of the first locomotive. The weight of the 
new high-speed locomotives will be about the same 
as that of the first, viz., 110 to 120 tons, with their 
complement of fuel and water; and they will also 
be composed of two eight-wheeled bogie trucks 
with eight motors, one truck carrying the boiler 
and the other the steam engine and dynamo. 

The essential features, on the other hand, in 
which the new type will differ from the old may be 
shortly stated as follows: Instead of a Lentz 
boiler, an ordinary locomotive boiler of the Western 
Company’s express steam locomotive type will be 
used ; the horizontal 800 horse-power compound 
steam engine, which was not only too heavy and 
occupied too much space, but whose piston stroke 
was too short, will be replaced by a Willans ver- 
tical engine of 1500 horse-power, this type having 
the advantage of combining compactness with 
comparative lightness and high efficiency ; simi- 
larly, the generating direct current multipolar 
dynamo (C. E. L. Brown’s type) will have an 
output up to 1100 kilowatts, or 1500 horse-power, 
instead of only 800 horse-power, while each of the 
eight motors will develop, at 460 revolutions per 
minute, corresponding to 100 kilometres (62 miles) 
per hour, 125 horse-power (instead of only 75 
horse-power), thus giving a total of 1000 instead of 
only 600 effective horse-power. At equal weight 
the new locomotives will thus develop practically 
double the power of the first one. 

The superior advantages of the motors of the 
first locomotive, in point of lightness combined 
with high power, as compared with other gearless 
motors, have already been shown by me in detail 
elsewhere,* and the new type will possess these 
in an even enhanced degree, inasmuch as the first 
75 horse-power type with Gramme armature weighed 
2.7 tons per motor, or 36 kilogrammes (80 lb.) per 
horse-power, whereas the new 125 horse-power type 
will only weigh 3.3 tons per motor, or 26 kilo- 
grammes (58 lb.) per horse-power. Again, in the 
first locomotive, the armature of each motor was 
mounted, and revolved on a hollow steel shaft or 
tube keyed to the wheel axle, which rigid arrange- 
ment proved very efficient up to a speed of 40 miles 
per hour, but inconvenient at higher speeds ; 
whereas in the new locomotives, the hollow steel 
shaft will be independent of the wheel axle, but 
will transmit the motion direct to the wheels by 
means of elastic coupling. 

This preliminary notice will suffice to show 
that the principle of the self-contained electri- 
cal locomotive has been adopted by, and _is 
being developed under the direct auspices of 
so powerful a railway company as the West- 
ern of France; that it is steadily making its 
way in spite of the hasty criticisms of those 
who have ridiculed it, oblivious or ignorant of 
the fact which is patent to every one familiar 
with electrical motors for tractional as well as 
for industrial purposes, viz., that their intrinsic 
advantages more than compensate any apparent 
loss due to repeated conversion of energy, so that 
the total net result is not a loss, but an actual 
gain in efficiency. 





AMERICAN COAL FoR BraAziL.—Arrangements have been 
made for the shipment of 100,000 tons of bituminous coal 
this autumn from Philadelphia to Brazil. 


* Proceedings of the Institution of Civil Engineers, 
1893-4, Part IT., page 136. 








NOTES. 
PriMaRY CELLS witH GasEous DEPOLARISERS. 

In a communication to the Royal Society, Mr. 
J. W. Swan gives some interesting particulars of a 
series of experiments he has made on primary cells 
in which a gaseous depolariser is used. The ex- 
periments were made with molten lead as the 
negative electrode, carbon as the positive electrode, 
and either a molten mixture of the chlorides of 
agp te and sodium, or molten lead chloride. 
en the electrodes are connected electrically, a 
momentary current passes, but polarisation imme- 
diately occurs at the carbon electrode. If, how- 
ever, depolarisation could be effected here by 
chlorine, the cell should give a constant current, 
and an electromotive force on open circuit of 1.794 
volts. In the first experiment the carbon electrode 
was in the form of a porous tube closed at the end 
at which it dipped into the electrolyte, whilst at 
the other end it was connected with a supply of 
chlorine. Tested on a resistance of 1000 ohms, 
the cell, when no chlorine was supplied, gave .3 
volt, which was not increased when chlorine was 
passed into the carbon tube. The experiment was 
then modified by using a carbon tube open instead 
of closed at its lower end. With this, also, 
no depolarisation took place as long as the 
chlorine was passed slowly, but on causing it 
to bubble up freely from the mouth of the tube 
through the electrolyte, the electromotive force 
rose, reaching a maximum of 1.25 volts, and a steady 
current of one ampere was maintained for three- 
quarters of an hour. Chlorine being nearly in- 
soluble in the fused chlorides used, it was necessary 
that the surface of the carbon should be alternately 
in contact with the gas and the electrolyte, and 
this was accomplished when the gas was allowed to 
bubble up freely round the tube. In another ar- 
rangement of the cell a potential of 1.4 volts was 
obtained, and several other modifications of the 
same idea were tried, in all of which the gas was 
caused to bubble round the lower end of the posi- 
tive electrode. Experiments made with one of 
these cells showed that the polarisation was less as 
the current was increased, which is the reverse of 
what occurs with ordinary cells. Mr. Swan has 
also experimented with oxygen as a depolariser, 

but has not yet published his results. 


Tue Record or WRECKS. 

A report just issued from Lloyd’s shows that the 
record of wrecks in all parts of the world, during 
the quarter ending June last, was heavier than it 
has been for a long time at this particular season of 
the year, something like 50 vessels, of about 30,000 
tons, being lost in excess of the number of the cor- 
responding quarter of preceding years. The num- 
ber of steamers lost was 62, measuring 82,856 
tons, of which 35, of 60,992 tons, were British 
owned ; but this represents only about five ships 
per 1000 owned, or .66 per cent. of the tonnage 
owned by this country. This, however, is rather 
higher than is usually the case. The French 
lost three large vessels of 6474 tons, equal to 
.73 per cent. of the tonnage owned, while Italy 
lost five small vessels, ailioe .88 per cent. of 
their tonnage ; Norway three steamers, represent- 
ing .29 per cent. ; and Germany two steamers, 
equalling .11 per cent. of the tonnage. Of ships, 
157 were lost, the tonnage being 63,557 tons. Here 
our proportion is small—17 vessels, of 8041 tons, 
equal to .32 per cent. owned; but the colonies 
figure for 18 vessels, of 6856 tons, making 1.08 per 
cent. tons owned. The heaviest loss is Nor- 
way’s, which is not surprising in view of the large 
number of old vessels bought up by owners of 
this nationality. Thirty-one Norwegian vessels 
were lost, totalling 12,843 tons, but so exten- 
sive is the fleet now, that this is but 1 per 
cent. of the tonnage owned. Germany lost 17 
ships, of 7967 tons = 1.40 per cent., and Italy 13 
vessels, of 5436 tons = 1.20 per cent. The United 
States losses make .78 per cent., the number being 
24, and the tonnage about 10,000 tons. Thus of 
the total losses—ships and steamers—Britain is 
responsible for one half; but this only makes .58 
per cent. of our total tonnage. Norway comes 
next—34 vessels, of 14,024 tons = .84 per cent. ; 
while Italy’s loss is 1.07 per cent., France’s 
.83 per cent., and several others stand about .50 
per cent. Most of the ships and eight of the 
steamers were composite built, and only 13, of 
22,957 tons, mostly steamers, were of steel, so that 
67,032 of the 146,413 tons were of iron. As to the 
cause of loss, 18 vessels, of 14,139 tons, were aban- 
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doned at sea, the great majority in the Atlantic, 
probably to become derelicts, and thus to swell the 
number supposed to account in some measure for 
the vessels posted from time to time as missing. In 
the quarter 20 vessels, of 14,059 tons, were so posted, 
of which no tidings even of the crews have been re- 
ceived. Wrecks account for 96 of the vessels, mea- 
suring 62,187 tons, while vessels broken up made 
up 27,822 tons, including 26 ships and 9 steamers. 
Collisions account for the loss of 24 vessels, of 
13,728 tons, while 11 were burned and 12 foun- 
dered. 
A Bic Bripege. 

Powers have been acquired for the construction of 
a bridge of very large span across the Hudson River, 
New York, and the report of a committee appointed 
by the United States Secretary of War to consider 
the best length of span, contains much interesting 
information. Two lengths of span only were con- 
sidered as available by the committee, the shorter 
being 2000 ft. in the clear, and the other 3100 ft. 
The admissible types of structure have been taken 
to be either a cantilever bridge or a stiffened sus- 
pension bridge. The principal difficulty to be met 
with in the case of the shorter span of 2000 ft. is 
the great depth of one of the piers, rock being found 
only when a depth of 260 ft. is reached, and for a 
structure of the dimensions proposed, the engineers 
do not feel justified in adopting any less firm founda- 
tion than solid rock. It is proposed to construct this 
pier of four cylinders, each 100 ft. in diameter. The 
cost of thesefour cylinders is estimated at 1,940,0001., 
whilst the construction of the other pier, at which 
rock is met with at 125 ft. below water, is taken at 
only 693,000/. These figures form a good criterion 
of the difficulties to be expected in sinking a pier 
to such enormous depths. The cantilever super- 
structure, havinga total length of 4320 ft., is estimated 
in this case to weigh 107,000 tons, and is intended 
to carry a moving load of 3000 lb. per foot of track, 
and to carry six tracks. The stresses have been 
taken at about one-third the ultimate strength of 
the material, it being very unlikely that the bridge 
will ever be fully loaded. “The cost of this super- 
structure is estimated at 2,160,000/., and the total 
cost of the structure, including piers, anchorages, 
&c., at 5,088,600/. Ifthe span were increased to 
3100 ft., both piers would be founded at the same 
depth of about 125 ft. below mean high water, but 
the weights of the trusses would be about trebled, 
and the weight of floor and moving load increased 
to 14 times its former amount. Hence each of 
these piers would, if the pressure on the founda- 
tion is limited to 10 tons per square foot, buoyancy 
deducted, cost about 1,730,000/., and the cantilever 
superstructure, extending with the anchorage spans 
to 6100 ft., would cost 6,570,000/. Adding the cost 
of the anchorages, the total cost of such a bridge 
would amount to about 10,230,000/. By adopting 
a stiffened suspension bridge in place of the canti- 
lever type of structure for this 3100 ft. span, the 
cost is very materially reduced. Such a bridge 
would have towers extending 620 ft. high above the 
surface of the water, and 125 ft. below. The 
anchorages would be of masonry, and fixed 1000 ft. 
back from the towers. There would be 12 cables ; 
each would consist of 6000 wires .259 in. in diameter, 
having a guaranteed strength of over 80 tons 
per square inch. The maximum working stress 
is taken at one-third the breaking load. The 
dip has been taken at one-eighth the span. 
The total length of cable between anchorages would 
be 5609 ft., and the total weight, including wrap- 
ping, would be about 35,500 tons. The stiffening 
girders, wind bracing, floor and other dead load is 
estimated at 26 tons per lineal foot, the effective 
span being taken at 3200 ft. The form of stiffen- 
ing truss recommended is a riveted lattice girder, 
120 ft. deep, having eight systems of bracing bars 
inclined at 45 deg. to the vertizal. The total cost 
of such a bridge is estimatea at 6,703,000). If 
approach viaducts are taken inte account, the board 
estimate that this bridge would only cost 30 per 
cent. more than the 2000-ft. cantilever structure. 
This cost is a very liberal estimate, and could be 
reduced without danger, the committee consider, 
to but 15 per cent. more than the 2000-ft. can- 
tilever bridge, and there would be none of the 
uncertainty arising from the 260-ft. foundation 
which is an essential part of the latter. 


Ecevatep Rartroaps at New York. 
The revenue of the Manhattan Elevated Railroad 
in the financial year ending June 30, 1894, was 
10,153,576 dols., as compared with 11,086,359 





dols. in 1892-3, 10,695,977 dols. in 1891-2, and 
9,846,709 dols. in 1890-1. It would appear from 
this that the New York public avails itself of the 
local street railways much more freely than the 
London public does, the combined receipts of the 
Metropolitan and the Metropolitan District being 
barely 20,0001. per week, while it will be seen that 
the Manhattan Elevated earns nearly 40,0001. per 
week. The marked difference observable is pro- 
bably attributable to the ridiculous system of 
extortion which the hackmen or cabmen are 
allowed to practise, and which drives wayfarers 
into ‘‘the cars.” To return to the business 
details of the Manhattan Elevated, we may 
note that the working expenses in 1893-4 were 
5,532,040 dols., as compared with 5,586,300 dols. in 
1892-3, 5,425,348 dols. in 1891-2, and 4,975,141 
dols. in 1890-1. The net earnings were accord- 
ingly 4,621,536 dols. in 1893-4, as compared with 
5,500,059 dols. in 1892-3, 5,270,629 dols. in 1891-2, 
and 4,871,568 dols. in 1890-1. It will be observed 
that 1893-4 was the least remunerative of the four 
years, but the company’s net income account was 
helped up by miscellaneous receipts in 1893-4 to 
the extent of 311,678 dols., as compared with 
140,000 dols. derived from the same source in 
1892-3, 140,000 dols. in 1891-2, and 113,000 dols. 
in 1890-1. No doubt the Manhattan Elevated 
suffered in 1893-4 from the great wave of depres- 
sion which swept during the year over the United 
States, New York included. The total amount 
available for interest and dividend in 1893-4 was, 
accordingly 4,933,214 dols., as compared with 
5,640,059 dols. in 1892-3, 5,410,629 dols. in 1891-2, 
and 4,984,568 dols. in 1890-1. The amount re- 
quired to provide for interest on bonds in 1893-4 
was 2,004,554 dols., as compared with 2,024,560 
dols. in 1892-3, 1,907,052 dols. in 1891-2, and 
1,897,499 dols. in 1890-1. The Manhattan Elevated 
has to sustain a very serious burden of taxation, 
the amount paid in taxes in 1893-4 having been 
593,510 dols., as compared with 634,208 dols. in 
1892-3, 497,865 dols. in 1891-2, and 480,489 dols. 
in 1890-1. During the last two years, this item of 
taxation has been equal to no less than 2 per cent. 
upon the capital stock. The dividend paid by the 
company upon its stock in 1893-4 was at the rate of 
6 per cent. per annum; this absorbed 1,800,000 
dols. The amounts distributed in dividends for 
1892-3 and 1891-2 were also 1,800,000 dols. in each 
year. In 1890-1 the dividend distribution amounted 
to 1,620,000 dols. After payment of a dividend at 
the rate of 6 per cent. per annum for 1893-4, the 
Manhattan Elevated was enabled to carry 532,647 
dols. to the credit of 1894-5. The Brooklyn Elevated 
Railroad earned 1,755,262 dols. in 1893-4, as com- 
pared with 1,935,683 dols. in 1892-3, 1,825,327 
dols. in 1891-2, and 1,746,507 dols. in 1890-1. The 
working expenses in 1893-4 were 1,076,662 dols., 
as compared with 1,091,713 dols. in 1892-3, 
1,031,528 dols. in 1891-2, and 989,872 dols. in 
1890-1. The net revenue acquired by the com- 
pany in 1893-4 was, accordingly, 678,600 dols., 
as compared with 843,970 dols. in 1892-3, 794,799 
dols. in 1891-2, and 756,635 dols. in 1890-1. In- 
cluding sundry accessory items of revenue, the 
balance available for dividend for 1893-4 was 
684,517 dols., as compared with 855,417 dols. in 
1892-3, 804,126 dols. in 1891-2, and 769,337 dols. 
in 1890-1. It will be seen that in the case of the 
Brooklyn Elevated, as in the case of the Man- 
hattan Elevated, 1893-4 was a decidedly dull year ; 
and the company suffered, no doubt, in common 
with its neighbour from the financial and com- 
mercial depression of the hour. The amount re- 
quired by the Brooklyn Elevated to provide for 
interest on bonds for 1893-4 was 641,450 dols., as 
compared with 641,450 dols. in 1892-3, 628,712 
dols. in 1891-2, and 504,670 dols. in 1890-1. After 
providing for other interest, rentals, and taxes, the 
accounts for 1893-4 balanced off with a deficit of 
126,618 dols. The company was unable to provide 
any dividend upon its stock for any of the four 
years under review. 





THE INSTITUTION OF CIVIL ENGINEERS. 
SuBJEcts FOR Pavers, SESSION 1894-95. 

Tne Council of the Institution of Civil Engineers in- 
vites original communications on the subjects included in 
the following list, as well as on any other questions of 
professional interest. This list is to be taken merely as 
suggestive, and not in any sense as exhaustive, For 
approved papers the Council has the power to award 
premiums, arising out of special funds bequeathed for the 
purpose, The Council will not make any award unless a 





communication of adequate merit is received, but wil 

give more than one premium if there are several deserving 
memoirs on the same subject. In the adjudication of the 
premiums no distinction will be made between essays re- 
ceived from members of the Institution or strangers, 
whether natives or foreigners, except in the cases of the 
Miller and the Howard bequests, which are limited by the 
donors. 

List. 

1. The Thermo-dynamic Problems involved in the 
Production of Power and of Heat without Smoke. 

2. The Utilisation of Heat (a) generated in the com- 
pression of air and other gases ; (b) carried away by steam- 
engine condenser-water; and (c) contained in boiler- 
furnace flue-gases. 

3. The Measurement of the Condition of Steam as to 
Dryness. 

4, The Production and Use of Superheated Steam. 

5. The Comparative Efficiency, as shown by inde- 
pendent testing, of different types of (a) stationary en- 
gines ; (b) marine engines ; (c) locomotives ; and (d) work- 
shop motors, 

6. The different Methods of Governing Steam Engines, 
so as to give Uniform Speed with greatly varying Loads. 

7. The Arrangements of Boilers and Engines best 
adapted for Electric Light Stations under different con- 
ditions, 

8. The Machinery of Modern Warships. 

9. The Lubricants in use for the Machinery of Steam- 
ships, the methods of lubrication employed, and the 
recovery of waste oil in the engine-room. 

10. The Stresses in the Crank and Screw Shafts of 
Marine Engines, 

11. Steam Locomotion for Passenger Trafficon Common 


ds. 

12, The Application of Oil and Gas Engines to tractive 
purposes on tramways and on common roads, and to 
marine propulsion. 

13. The losses that occur in Gas Engines, and means 
for reducing them, with special reference to ‘‘ after-burn- 
ing.” 

14, The relative merits of the several Cycles in Gas 
Engines. 

15. The Theory and Development of the Compound 
Steam Turbine. 

16. Mountain Railways : their laying: out, construction, 
and working by cables, rack engines, &c. 

17. The laying-out and arrangement of Railway Sta- 
tions. 

18. The Design and Construction of Railway Carriages, 
having reference to (a) lavatory accommodation ; (6) pro- 
vision for refreshments; and (c) sleeping arrangements. 

19. The Encroachments of and lamation of Land 
from the Sea. 

20. The Buoying and Lighting of Tidal Rivers and 
Estuaries. ‘ 

21. Investigations as to the Quantity of Water yielded 
by the Chalk Formation. 

22. The Purification of Sewage by Filtration, Precipita- 
tion, Electrolysis, and otherwise. 

23. The Means and Appliances, other than Sewers, for 
dealing with the Refuse of Towns. 

24. Plant for the Treatment and Disposal of Waste 
Effluents from Manufactories. 

25. The Working of Inclined Retorts in Gas Works. 

26. The Design and Construction of Modern Gasholders 
of i! size. 

27. The Methods of Enriching Gas for illuminating 
purposes and their relative advantages. 

28. The Theory and Practical Working of Single and 
Multiphase Alternate Current Motors, illustrated by 
examples of existing installations. 

29. Alternate versus Continuous Electric Currents 
for (a) Electric Lighting; and (b) Transmission of 
Power. : 

30. The Forms of Electrical Conductors for lighting, 
stationary power, heating and tractive purposes. 

31. The Utilisation of Electric Lighting Plant during 
hours of small demand. 

32. Electric Lighting and Haulage Plant in Mines and 
Collieries. 

33. The ane of Water Power, and its trans- 
mission to a distance by electricity. 

34. Electrical Motors for (a) Inland Navigation; and 
(b) Ocean Vessels. 

35. The Use of Electrical Motors for driving machine 
tools in engineering workshops. : 

36. The Design of Navigable Balloons and of their 
propelling machinery. 

37. Quarrying Operations and the Plant employed. 

38. Coal-winning in seams situated at great depths 
below the surface. 

39. Explosions from Coal-dust in Mines. : 

40. The Surface arrangements of Collieries, including 
those for banking, cleaning, sorting, and screening the 


coal, 

41, Coal-shipping Appliances and Discharging Appa- 
ratus. 

42. The Comparative Merits of Blast or Reverberatory 
Furnaces. ; 

43. The Manufacture and Application of Steel for 
Structural pur . 

44, Standard Designs for Main Girders and Floors of 
Railway Bridges of Steel. 

45. The Present Position of the Basic Steel Process. 

46. The Molecular Constitution of Iron and Steel. 

47. The Micro-structure of Iron and Steel. 

48. The most suitable Alloy for the working parts of 
Pumps for lifting acid waters from mines, &c. 

49. The Treatment of Tin and its associated Ores, 

50. The Effect of small quantities of Impurities in 
ee Copper as regards its use in Electrical 

ork. 
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51. The Electrolytic Deposition of Copper. 

52. The Uses of the Rarer Metals, and the modes of 
extracting them from their combinations. 

53. Aluminium, its manufacture, properties, uses, and 
alloys. 

oh The arrangement of Engineering Workshops, with 
descriptions of modern Machine Tools and Appliances. 

55. The present Limits of Speed at Sea. , 

56. The most recent types of (a) Passenger and Mail 
Steamers ; (b) Cargo Steamers ; and (c) Warships. 

57. On Fast Cruisers, Torpedo Catchers, &c. 

58. The Loading and Discharging of Grain Cargoes. 

59, The Recent Developments of Mechanical Refrigera- 
tion, and ye ramen | Plant employed therewith. 

60. The Screw Propeller of the Present Day, its ma- 
terial, proportions and efficiency, and the Relative Ad- 
vantages of Single Screws and of Twin Screws in Vessels 
of High Power. 

61. The Comparative Merits of the various modes for 
Manufacturing and Gauging Ammunition with solid 
drawn Cases. 

62. The Manufacture of Heavy Ordnance. 

63. The Manufacture of Armour. 

64. The Organisation and Execution of any Railway or 
other Work, with reference to the cost of materials, 
Labour, and Plant. 


INSTRUCTION FOR PREPARING ORIGINAL Com- 
MUNICATIONS. 

In writing these essays the use of the first person should 
be avoided. They should be legibly transcribed on fools- 
cap paper, on one side only, leaving a margin on the left 
side, in order that the sheets may be bound. Every 
paper must be prefaced by an abstract of its contents not 
exceeding 1500 words in length. 

Illustrations, when necessary, should be drawn on 
tracing paper, to as small a scale as is consistent with 
distinctness, but in no case should any figure exceed 64 in. 
in height. When an illustrated communication is accepted 
for reading, a series of diagrams will be required so drawn 
and coloured as to be clearly visible at a distance of 60 ft. 
These diagrams will be returned. 

Papers which have been read at the meetings of other 
societies, or have been published, will not be accepted. 
According to the bye-laws every paper presented to the 
Institution is deemed to be its property, and may not be 
published without the consent of the Council. 

The communications must be forwarded to the Secre- 
tary, from whom any further information may be ob- 
tained. There is no specified date for the delivery of 
manuscripts, as when a paper is not in time for one session 
it may be dealt with in the succeeding one. 

Wutu1aM Pots, Hon. Secretary. 
JAMES Forrest, Secretary. 





THE EFFICIENCY OF THE SERVE TUBE. 
To THE EpiTor oF ENGINEERING. 

Sir,—In your issue this week Mr. Davies has very 
clearly and properly pointed out the difference between 
heated and heating surfaces of boiler tubes and fireboxes, 
and the mistake in crediting the ‘‘Serve tube” with an 
increase in heating surface. 

It has always appeared to me that the ribs in these tubes 
are placed on the wrong side; for to secure the greatest 
efficiency they should, I think, be on the outside instead of 
the inside of the tube—in fact, giving more heating in 
place of heated surface. Most persons are familiar with 
the stoves used in public halls and churches, which are 
composed of large thin iron plates radiating from a con- 
tracted heating source; also the angle-iron rings now 
frequently placed round furnace tubes, which are suc- 
cessful examples by way of illustration of what I pro- 
pose. There need be no difficulty in the insertion of 
these tubes; as by cutting off the ribs for a short dis- 
tance from the ends, and expanding one end to the ex- 
ternal diameter of the ribs, and increasing the size of the 
holes in the smokebox tube-plate to the required dia- 
meter, they can be readily introduced. 

Having been out of the engineering profession for some 
years, I am not in a position to try an experiment to test 
the question practically. Perhaps others may think the 
idea worth a trial. 

Tam, Sir, yours er, 


London, S.E., September 24, 1894. ae 





To THE Eprtor or ENGINEERING. 

Sir,—As Mr. McGregor finds it inconvenient to pay our 
works the suggested visit to investigate for himself the 
question raised by making tests with the boilers placed at 
his disposal, but prefers to receive further information 
through your columns, we will, with your permission, 
supply this as briefly as possible, 

As stated by Mr. McGregor, the advantage of the 
Serve tube over the plain tube is due to its much ter 
heating surface, or rather “‘ heated’ surface, but instead 
of this being of “ inferior quality,” it is the reverse. A 
column of hot gases passing through a plain tube is soon 
comparatively chilled on the outside by contact with the 
prep y cool inside surface of the tube. The hotter por- 
tion of the gases near the centre of the plain tube passes 
through the tube practically unused into the smokebox. 
The ribs of the Serve tube, on the other hand, purposely 
pierce this outer relatively cold zone of the gases, pene- 
trate the column, and reach as near the centre of the tube 
4s 18 practicable in manufacture and as is desirable. If 
difficulties in manufacture did not prevent it, the ribs 
might be made so high that they would burn away on 
the edges, because these would be too far away from the 
water. The ribs, as made, are just below the limit of 





height at which this burning away would take place. 


There are Serve tubes in use which have now been work- 
ing seven years, without wasting the ribs. 

We think it is now necessary to distinguish between 
the ‘‘ heat-absorbing” surface of the inside of the tube, 
and the ‘‘ distributing” surface of the outside or water 
side of the tubes, instead of merely considering the outside 


surface as heating surface according to the custom hitherto. | 


The Serve tube has the same “ heat-distributing ” surface 
as the plain tube of the same diameter, and does not need 
any more, but please note the very great difference in 
the amount of internal heat-‘‘ absorbing ” surface. Taking 
ordinary diameters and thicknesses, and the absorbing 
— of the plain tube as 100, the comparison is as 
follows : 


in. Plain. Serve. 
23 O.D. x 11G. ore 100 180 
23 =, x 10G. a 100 196 
Se i (Se es, 100 200 
Ss . « #6 ie 100 192 
Se. « * 8G; 100 195 


Most vessels as yet use natural draught and plain tubes 
3} in. or 34 in. in diameter. Mr. Wetinne suggests 
using a large number of smaller diameter tubes. This, 
of course, is not practicable for ordinary funnel heights, 
or it would be done now with plain tubes, but as it would 
mean that instead of 100 Serve tubes 3} in. outside 
diameter x 9 gauge, say 4? in. pitch, having 610 square 
inches of area for the gases, you would require 576 plain 
1} in. outside diameter x 11 gauge, say 1fin. pitch, to 
obtain with the same size of tubeplate the same amount 
of (but we say less effective) absorbing surface, but only 
452 square inches area for the gases, the question of 
draught at once makes the alternative impossible, because 
the draught, consequently the rate of combustion and 
evaporation, would be seriously reduced. In the same 
manner for artificial draught, instead of 100 Serve tubes 
24 in. outside diameter by 11 gauge, pitch 3? in., with 350 
square inches area for gases, 552 plain tubes, 1 in. outside 
diameter by 11 gauge, pitch 14 in., would be necessary 
for the same size tubeplates, and this again would be 
found unworkable, the area for the pede, os only 243 
square inches. Instead of greatly increasing the existing 
fan power, which would be necessary when reducing so 
seriously the diameter of the tubes, we recommend, for 
even high rates of artificial draught, that the diameter of 
the Serve tubes used be 3}in.,as with natural draught, 
which makes the work easier for the fans. 

So far nothing has been said about retarders in plain 
and Serve tubes. It is now generally admitted by marine 
engineers who have tried them, that when the rate of 
draught is sufficient to admit of their use, thin flat stri 
of steel or iron twisted into spiral form, known generally 
as ‘‘ Howden’s ” retarders, lying loosely in the plain tubes, 
produce economy of fuel or extra steam. This is due to 
the breaking up of the solid column of gases, and bring- 
ing more heat into contact with the absorbing surface, 
even of plain tubes, than would be the case without the 
retarders. The ribs of the Serve tube forming a muc' 
larger absorbing surface, and being an integral part of 
the tube itself, naturally absorb and conduct more heat to 
the surface than the retarder can in a plain tube, but the 


retarder itself can, and is, still more conveniently used in had 


the centre of the Serve tube, where it forces the gases 
into the spaces between the ribs, and consequently into 
contact with the heat-absorbing surface specially pro- 
vided. Retarders could, of course, not be used in the 
plain tubes of the very small diameter necessary, as men- 
tioned above, to obtain the same amount of absorbing 
surface with a given size of tubeplate. 

It follows from the above that “with a given rate of 
draught and a given size of boiler,” the one with the 
Serve tube is far ahead of the one with the plain tube for 
effective heat-absorbing surface (no matter what the pro- 

rtion of heat-distributing surface to grate surface may 
be , and the effect is shown, as Mr. McGregor naturally 
supposes, by a marked reduction in the temperature of 
the gases in the smokebox. Of course the amount of this 
reduction of the heat in the smokebox varies considerably 
between boilers working with natural draught due toa 
75-ft. funnel, say % in. to 4 in. vacuum, and the same 
boilers with fan suction draught equal to 6 in. vacuum 
(which range can be seen at any time at our works), 
because, naturally, the higher the rate of draught the 
greater the advantage of the Serve tube over the plain one, 
with the same boiler. We have carefully avoided stating 
that a foot of Serve tube is worth a certain greater length 
of plain tube, because the relation varies according to the 
rate and kind of draught, the length and diameter of the 
tube, without mentioning the variations in the coal, 
When our suction draught is used, the Serve tube, owing 
to the absence of smoke and soot, is, by reason of the 
clean surfaces, working under much better conditions 
than the plain tube does generally. 

Having incurred the very considerable trouble and ex- 
pense of studying these matters fully for the large range 
of draught named, and with and without retarders, we 
concluded that the best practical, if somewhat unusual, 
way of utilising the information, is to inquire from the 
owners and engineers the conditions under which they pro- 
pose to use the Serve tubes, to tell them frankly when the 
conditions are not suitable, and to give them a substantial 
guarantee for the first trial when they are suitable. As 
we supposed, this guarantee is readily accepted, and in 
fixing it, it is for us to make reasonable allowance for the 
many contingencies. Most eo will agree that this is 
preferable to a table of laboratory equivalents, which 
would be misleading, because it would not have the liberal 
margin for contingencies which is necessary for usual sea 
practice. 

Yours respectfully, 


. GROSS 
John Brown and Co., Limited. 
Atlas Works, Sheffield, September 24, 1894, 





ASSISTANT ENGINEERS, ROYAL NAVY. 
To THE Epitor oF ENGINEERING. 

Srr,—In your issue of September 14 a letter appears 
under the above heading, in which ‘‘ Truthful” expresses 
| @ wish to “pick a bone” with me. I hoped it would at 
least be a “funny bone,” as he refers to our old friend 
| Mr. Punch, but cannot find that it borders in the leas 
| degree on the humorous. Still, with your kind permis- 
| sion, I should like to make a brief reply. In the first 
place, ‘* Truthful” makes the greatest possible mistake 
| when he imagines I intended to disparage the abilities of 
our young engineers trained in private colleges. In say- 
ing “there is no better system for training young engi- 
neers than that in use at Devonport,” I, of course, in- 
| tended naval engineers, as the letter was written under 





that heading ; and, further, stated that privately trained 
students would make good officers, and I have no doubt 
| they would if they would join. What my letter pointed 
| out was that few joined, and as one would expect, those 
few not the pick of the profession, the inducements 
offered not being sufficient for good men to accept. 
Naturally, one would expect men specially trained for 
| one particular branch of the profession to be best suited 
for it, and I maintain that the Admiralty-trained naval 
pe, oa is the best for the Royal Navy. Messrs. Penn 
or Maudslay would not select a locomotive draughtsman 
to design a marine engine for them, although in his own 
line an excellent engineer. Similarly, my contention is 
, that students from gas-fitting or agricultural engine shops 
are not the most suitable men for naval work. 
As to some of the methods mentioned by ‘* Truthful” 
for providing naval engineers, he might learn that they 
| have been tried and found wanting; so that the methods 
| of training naval engineer students adopted in 1863, and 
| revised in 1873 and 1876, are the outcome of long experi- 
|ence. He thinks we might come to a like system to that 
| adopted by France a other Imperial countries. (It 
| appears to have escaped ‘‘Truthful” that France has 
| been a Republic for the last 24 years.) ‘ Truthful ” 
might learn that the French naval engineers do not rise 
from the ranks. If he refers to the Imperial German 
method, I do not think even he would care to recommend 
it, unless we want such sad affairsto happen in our engine- 
rooms as recently happened in the Brandenberg. 

I am glad to see “Truthful” agrees with me that 
greater inducements should be offered to young engineers 
to join the Navy. The whole thing hinges on this. If 
you want good men, you must pay them. At present we 
cannot get men at all, which says little for the popularity 
of the “* finest Navy in the world.” 

I come now to ‘‘ Truthful’s” indignant many-adjectived 
last paragraph. I can only repeat what I said as to the 

ualifications of some of the young engineers entered from 
the outside profession, adding that the ‘“‘rumours” I 
mentioned have been confirmed. Of course these young 
men have satisfied the Admiralty examiners, but in days 


| 
| 


h | When six candidates ‘‘ compete” for 12 vacancies, the style 


of examination may be imagined. 

With respect to his tu quoque as to the junior service 
engineer’s feat with ginger-beer wire, I must ask, what 
he, as a gunroom officer, to do with the wardroom 
refreshments? Is it possible, Sir, that “ Truthful” has 
suppressed the ‘‘ James” necessary to complete his full 
name? 

Yours faithfully, 
Hopertt, 





CYLINDERS FOR COMPRESSED GASES. 
To THE Epitor oF ENGINEERING. 

Sir,—The article in your issue of September 7, con- 
cerning the strength of gas cylinders, has been brought 
to our notice. It may interest you to know that we are 
the original inventors and patentees of these solid-drawn 
steel bottles. We are very pleased to note your remark 
that these bottles are perfectly safe when made out of 

material and put through proper processes. At the 
Inquest at Bradford to which you refer, Professor Good- 
man, of the Yorkshire Engineering College, reported as 
follows of cylinders (made by the Endurance Seamless 
Tube and Vial Company, Limited, of Birmingham) : 

‘He took one which he was constantly using at the 
Yorkshire College, charged with oxygen, and dropped it 
22 ft. 6 in. on to acast-iron block ; there was no explosion, 
and the cylinder received only a small dent. He took 
another and burst it by hydraulic pressure; the bursting 
took place at between 59 cwt. to bo cwt. on the square 
inch. These experiments confirmed his opinion that the 
material used in the cylinder, which burst and killed the 
deceased, was improper. If the material used were 
good material, there ought not to be the slightest danger of 
an explosion from such a fall on to the floor. He did not 
think it could be said that there was any danger attending 
the use of a properly constructed and annealed cylinder.” 

You will see from this that our cylinder was dropped, 
when charged with gas, from a height, the result eine 
perfectly satisfactory. 

The above facts simply prove that with steel gas cylin- 
ders, as with other things, it is important to consider 
quality as well as price ; indeed with cylinders, where it 
is a matter of life and death, quality is of the first impor- 
tance, and we trust that the severe lesson at Bradford 
will teach people that they must buy these things from a 
responsible firm. 

Yours faithfully, 
For the Endurance Seamless Tube and Vial 
Company, Limited. 
_H. Batt, Secretary. 
4, New Bartholomew-street, Birmingham, 
September 21, 1894. 
_ [Particulars of Professor Goodman’s tests were published 
in ENGINEERING of December 1 last, page 665,—En. E.] 
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BALANCING OF LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 

Sir,—I have been in the north lately, and, therefore, 
away from my back numbers, and so have postponed 
re your correspondents until this week, which I 
will now briefly do, with your kind permission. 

The numerals correspond with those in ‘‘ Novoye 
Vremya’s ” last letter. 

1, Re paragraph 1, June 29. The only interpretation 
I can think of to meet his repeated asseverations is this : 
Taking crank on vertical centres, he perhaps means that 
if the reciprocating parts be regarded as collected at, and 
acting tangentially to, the crankpin, their moment round 
the axis of shaft is greater than that of the part of counter- 
weight put in to balance only a portion of the reciprocating 
parts. hy, of course! But what on earth has that to 
do with the question ? 

2. The second part of paragraph 2, September 14, is 
superfluous after what has been already written. It 
merely draws attention to the fact that there are such 
things as centrifugal couples in an engine. 

3. ‘* And the reaction of the spring.” Well, and what 
does it amount to after all? The reactions due to the 
minute extra amount of deflection would not cause the 
engine to oscillate; if they exactly synchronised with 
already existing oscillations (due, say, to points and 
crossings, bad rail joints, imbedded chairs and sunken 
sleepers) they might help to increase them, but at the 
(necessarily implied) high speed 
would be very much less than that of the oscillations just 
referred to, and they would therefore damp them when 
the end of the engine in question was descending. The 
case I hypothecated was nop one where the wheel 
lifted an inch or two, but merely lifted clear of the 
rail, itself an absolutely unlikely thing to happen 
unless the ings had been seriously tampered with. 
I do not know what the period of a complete oscillation of 
an engine in any particular case would 3; say one 
second, whereas if the wheel lifted at all, it would be at 
a very high speed, say six revolutions a second ; whereas, 
to increase the oscillations of the engine, these impulses 
should be exactly synchronous therewith ; it is not suffi- 
cient that their period should be an exact sub-multiple of 
the other (not multiple, as ‘‘ Novoye Vremya” stated on 
July 20). -By the way, perhaps ‘‘ Novoye Vrema” will 
tell us what the period is for any given engine in any 
given condition. As a first step he will require to find its 
moment of inertia round its centreof gravity ; there is a day 
or two’s work there to begin with ; and its centre of gravity 
is alwayson the move, longitudinally at any rate, due to 
action of reciprocating parts; and, if a tank engine, it 
may have a bunker full of coal in the morning and none 
at night, not to mention other trivial matters. Besides, 
if for any condition of an engine the period were found, 
say, in the summer, it would be different (shorter) in 
winter, when the springs would be stiffer. 

In “4 ! case, his objections cannot apply to rolling 
motion, for I have only the same total upward pull that he 
has; as a matter of fact, his unbalanced weight being all 
in the driving wheel, will tend to lift it more than would 
happen to either of the three in my case (or two, if a four- 
coupled), 

4, In no case would the slide-bar thrust be continuously 
neutralised by the pull of coupled wheels, as ‘‘ Novoye 
Vremya” states. In six-coupled engines, the pull of 
leading and trailing wheels should neutralise each other, 
assuming them to be equidistant from centre of gravity of 
engine. In four-coupled engines it will be found that the 
thrust is helped on the outstroke and counteracted on the 
instroke in both back and fore gear, in the case of a front- 
coupled, aud just the reverse with a trailing-coupled. 
I am assuming for the moment that the reaction of the 
springs ts of some considerable magnitude ; although if 
one never leaves more unbalanced in the coupled wheels 
than I advocate (the equivalent of one-fourth reciprocating 
weight), there will not be much harm done; in fact, there 
will be no shock at all delivered to the frames, the only 
alteration in the state of things being that part of the 
weight at wheel tread is borne by the pull in question 
and less by the rail. The deflection of spring will not 
alter, and I do not see how the frames will be affected. 

5. “‘Novoye Vremya” speaks in an amusing way, as 
if he had compelled me at the point of the sword to retract 
something that I had accused him of. I was quite aware 
that in his first letter he put all the counterweight for 
reciprocating parts in the driving wheel. I was confining 


was illogical ; because, in doing as I advise, we get the 
total desired longitudinal pull in the required direction, 
and do not have all the unbalanced vertical pullin the driv- 
ing wheel only, thereby lessening the effects due to 
pounding, and also preventing a lot of incipient slip ; on 
the contrary, there is no earthly reason why he should 
threaten to retaliate by putting in the driving wheel the 
— due to boss, &c., of the conpled wheel; in short, he 
would be balancing in one wheel the revolving weight 
of another, a thing I have never advised under any cir- 
cumstances. I do not admit tne broad principle of 
balancing in one wheel the parts belonging to another, 
but I do admit the propriety of doing so under the cir- 
cumstances, and the greatest unbalanced pull I should 
get in a four-coupled would be about 14 tons for a6 ft. 

in. wheel at 60 miles an hour, and this would not suffice 
to overcome weight of the wheel itself, and it must do 
that before it can begin to affect the engine through the 
springs and hangers. 

6. His correction this week is unnecessary, at least as 
far as I am concerned, for I hold it to be the duty of 
correspondents to at least try to make out each other’s 
meaning, and his putting “formula” instead of ‘‘ term ” 
was an obvious slip. It was an oversight on my part, 
when making a copy for the press, omitting specific men- 


s their periodic time} JT 





tion of W being one-fourth the reciprocating weight. I find 
T had it all right in the rough draught, as I had in the 
case of the six-coupled engines and the outside-cylinder 
engines. However, it was again mentioned in two places 
on page 276, in such a way as to leave no doubt on the 
matter. I regret the omission, however, as, according to 
‘*Novoye Vremya’s ” showing, there are some very inane 
beings, yclept draughtsmen, knocking about—men who, 
having balanced all the revolving parts fully in the 
driving wheel, would do so over again in the coupled 
wheel. I know there aresome awful examples in most 


offices ; I knew one who, having heard a lecturer (as he 
thought) give the breaking strength of steel as 50,000 tons 
r square inch, put it in his — 


and having faith in 

is teacher, would not be persuaded that it was pounds 
until he had asked him about it at the next lecture; but 
then, this young man was not given — to balance, 
or, in fact, any other job that involved any thinking. 
There are plenty about who do not want to be made to 
think, they prefer others to do that for them. 

At the same time, reliable ‘‘cut-and-dried” formule 
are not altogether uncalled for ; they would often save 
mistakes, I will quote a case that came before my notice 
‘once upon a time.” It relates to three English railways 
—A, B, and C—with a gross mileage of nearly 4000 
miles. A method of balancing rn engines had 
been submitted to me for inspection. had obtained it 
from B, which had received it from A. C had alread 
applied it in the case of some express engines, I was told. 
will over, in mentioning, the fact that they had 
treated the coupling-rods, bosses, and pins as being all 
in the same plane. All the revolving, plus two-thirds 
reciprocating weight, equal to 1010 lb. at crankpin rad., 
had been balanced in the driving wheel ; crank boss, pin, 
and half-rod equal to 270 lb. at same radius, and, of course, 
directly opposite the inside crank. The 1010 lb. were 
dealt with separately, as in a single engine, and gave 
weights of 710 lb. and 300 lb. in each wheel, 90 deg. apart. 
These were compounded, producing 770 lb. at an angle of 
22 deg. 54 min. with near crank centre line. They then 
deducted the 270 lb. from the 770 lb., and J the lb. 
at the same angle, viz., 22 deg. 54 min. They should, of 
course, have deducted the 270 lb. from the 710 Ib., an 
compounded the 440 Ib. with the 300 Ib., giving 532 Ib. at 
34 deg. 18 min. with near crank; or, having already 
obtained the 770 Ib. at 22 deg. 54 min., they could have 
compounded it with the 270 lb., with which it made 
157 deg. 6 min., still, of course, getting 532 lb. at 
34 deg. 18 min, (say 230 Ib. actual weight for a 6 ft. 6 in. 
wheel), 

I happened to be in a position to 
proper quarter, and I can safely say t' 
again. But how about A and B? 

ditor the names. 

7. Given two engines to run at same speed, it is per- 
fectly correct in principle to more fully equilibrate the 
reciprocating weight in the one that has the larger wheel. 
But, bearing in mind that the larger wheel would 
not preserve such a uniform speed as the smaller one 
(having as a rule to make up time down-hill), and also 
that, generally speaking, the smaller the wheel, the slower 
the trains it has to run, I think it best to put forward one 
general rule as I did. It is a matter for individual judg- 
ment to deviate slightly therefrom in any particular case 
due to a consideration of the above points. I may also 
observe that it might very reasonably be argued that if a 
certain proportion of reciprocating weight were thought 
suitable for an inside engine, a larger amount ought to be 
balanced in an outside one, owing to the greater width 
apart of cylinders. Avoiding, however, such qualifications 
as the above, which will naturally occur to and can 
dealt with by the individual designer, I beg to say that I 
do put forward the general rule (paragraph 7, September 
14) as being applicable to all classes of engines. I have 
previously given (Febru 9) the amount for a single 
engine as one-third to two-fifths, I would use the latter 
amount only for outside cylinder engines. 

8. When one man in a hundred proposes to do some- 


ey; this out in the 
at C will not use it 
I have given the 


thing contrary to the practice of the remaining ninety | M 


and nine, it behoves him I think to show cause; one 
could hardly expect the 99 to take the trouble to show 
that he is wrong ; he ought to show them that he is right. 
I quite admit that he may for all that be right and the 
others all wrong. Many things have been done wrongly 
by thousands of men, until the one man comes and puts 
them right. However, I will state some of my objec- 


ti trusting that ‘* N BA ” willin ti iv 
myself to his letter of July 20, and I repeat that his threat raped eaten en pottene ofc lgeaealiaaaa Bon 


is recommendations. I object to the practice : 

(a) Because it involves huge balance-weights, which 
are not an ornamentation at any time. So atleast thought 
Mr. Stroudley, judging from the pains he took not to un- 
duly flaunt them before an admiring public; I allude 
to the way he toned them down by painting them a 
dark green, and putting on yellow stripes to imitate 
a continuation of the spokes. Put in rationally they are 
nothing to be ashamed of. 

(0) Aeon with small wheels (4 ft, 6 in. and under), 
and, say, 11 in. outside cranks, one could scarcely get 
enough weight in the driving wheel. Stroudley balanced 
two-thirds reciprocating weight entirely in driving wheel, 
but used only 9-in. cranks; with ll-in. cranks (the 
usual size) one would want still more gigantic weights 
than he required. And with inside underhung plate 
springs, you are sometimes deprived of 1 in. of thickness 
of counterweight, owing to its bei 
the —_ buckle, and if ‘‘ Novoye Vremya” admires a 
weight occupying nearly a semicircle, I do nob. 

id Because of increased stresses in axle, rendering 
much larger ones necessary. Perhaps ‘‘ Novoye 
Vremya” has seen Sir B. Baker's remarks on this point 
during the discussion on Stroudley’s r, Proc. Inst, 
O.E., 1885. I believe Mr. , Great Western Railway, 
made one engine with cranks set thus, but no more, 


being set out to clear} Y 





(ad) Because the one} aim Mr. Stroudley had in view, 
was most certainly not attained, viz., the diminishing of 
the wear in horns and boxes. J think his real reason 
for putting them thus, was because no one else did. 
As to{Mr. Tyler’s letter, whilst thanking him for his 
uy criticism, I regret that I must answer him very 

riefly. 

(I.) I am glad to see that he does not attach such an 
inordinate amount of importance to a full balance of the 
reciprocating parts as most people do. My remarks in 
this and preceding letters answer this point. 

(II.) In my first letter, January 12, I remarked that an 
engine could not be nced by compression. It merely 
gives @ more gradual shock, and saves the brasses, putting 
the stress on to the cylinder covers and thence to the 
frames, instead of on to the big-end brasses and other 


ngs. 
(III.) It is a difficult point to answer. It depends on 
the amount of play in rod bushes, boxes, and horns, and 
whether under steam or not. I have alluded to this point 


‘ore. 
(IV.) I should first like Mr. Tyler to read Makinson’s 
yen read before the Institution of Civil Engineers in 
1862 or 1863, I ‘~ which ; it is true that during the dis- 
cussion, Kitson, Bramwell, and others, took the same 
view as Mr. Tyler does. I think there can be no doubt 
that this elbowing tendency exists; I can return to this 
int if Mr. Tyler remains of his present opinion ; has 
e ever noticed an outside cylinder engine starting away 
with a heavy train and observed the lateral swaying ? 
I must humbly dissent from “‘ J. D. T.’s” advice to ke 
the outside cranks on so as to make any angle with eac 
other, other than 90 deg. It has been advocated, I know, 
Py, amongst others, Professor Perry and Mr. D. K. Clark. 
he latter wrote the article on ancing in that fine 
work, ‘‘ Locomotive Engineering, &c.,” by Zerah Colburn, 
finished by Clark, and contributed to by the foremost 
locomotive men of the day. He there advocates the above. 
In the case he takes of a single engine he gets wrong, 
however, in the position of the weights; he puts them 
53 deg. apart instead of 574 deg.; but the distance 
between wheel centres as given is evidently wrong; it 
looks more like the distance between tyres. I saw it 
in an 1871 edition. It may have been corrected. 

Well, I — this disposition of the cranks for two 
reasons: 1, The stresses in rods are greatly increased. 
2. There is no occasion thus to put them; everything is 
allowed for in the method I gave on August 24, which 
gives a perfect equilibration of the parts pro to be 
dealt with. As a matter of curiosity I should like to 
know if any — have been designed as he suggests, 
‘and how the rods stood the work. 

Tn conclusion, referring to his last paragraph, I would 
ask “J. D. T.” if he alludes to a misconception on my 
part, and, if so, to kindly point it out. 

Yours, &c., 


H. Rotre. 
Brighton, September 22, 1894. 





AvusTRIAN State Rattways.—The administration of 
the Austrian State lines is endeavouring to increase 
the speed of its expresses, and it has built an engine 
which will run between 55 and 60 miles per hour. Five 
more similar engines are inhand. They will be used in 
working traffic between Vienna and the health resorts 
Carlsbad, Marienbad, and Franzensbad. 


MANCHESTER, SHEFFIXLD, AND LINCOLNSHIRE RalL- 
way.—No time is to be lost in pressing on with the ex- 
tension of the Manchester, Sheffield, and Lincolnshire 
system from Annesley to London. Notices have been 
served upon a large number of owners of property along 
the line of route. The time for the demolition of 
several important buildings in Nottingham has been 
fixed, and representatives of the loval contractors have 
arrived in the town. At several points in the dis- 
trict between Annesley and East Leake comprised in 
essrs. Logan and Hemmingway’s contract, operations 
will be commenced without delay. A long tunnel by 
which the new line will be carried under the town, and a 
viaduct over the Marsh, form the main engineering fea- 
tures of the extension so far as Nottingham is concerned. 
The tunnel will be carried under Lincoln-street, Pelham- 
street, Victoria-street, and Bottle-lane. The Midland 
Railway will be crossed on the way to Arkwright-street. 
e route which the new line will take from Lough- 
borough to Leicester will be vid Woodhouse, Quorndon, 
Thurcaston, and Birstall. 


THE New American Liners ‘Sr. Louis” anp ‘‘ St. 
Pauu.”—The new American Transatlantic liner St. Louis 
is to be launched next month from the yard of Messrs.Cramp 
at Philadelphia, and we have been asked to say that the 
statements made in the American, and also the British, 
— to the effect that they are designed to beat the 

ampania and Lucania are inaccurate. [t has never been 
the intention of the owners or builders to obtain such 
speed from these ships as the great Cunarders Campania 
and Lucania have developed. The new American liners 
were ordered as mates for the Paris and New York ; they 
will be about the same size, and have exactly the same 
horse-power. The management of the American Line are 
satisfied that the speed and power of the Paris and New 
ork will be ample for every requirement of the Trans- 
atlantic service for F pe to come, without going to the 

ter expense and size of the Cunard vessels. The 

t. Louis and St. Paul are not expected, therefore, 
to excel the present record across the Atlantic, but in 
every other matter in which satisfaction in an Atlantic 
pemee is sought for, they are expected to equal the 

ighest development of American style. They will also 
be found fast enough for every practical purpose, 
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WATER-TUBE BOILERS OF 
CONSTRUCTED BY MESSRS. 





THE SS. 
BABCOCK AND WILCOX, LIMITED, 


“ ALGERIE.” 
KILBOWIE, GLASGOW. 
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Tue illustrations given above show one of two 
water-tube boilers of the Babcock and Wilcox type, 
fitted by the makers into a screw steamer, the 
Algérie, and embodying some modifications from 
those formerly illustrated. The firet of the type 
of which engravings were given were those shown 
at the Naval Exhibition (see ENGINEERING, vol: li., 
page 618), and later (ibid., vol. lvi., page 97) 
illustration and description were given of the boilers 
actually fitted in the Wilson Liner Nero. In the 
boilers for the French steamer now illustrated, the 
general principle is the same, but each boiler has two 
groups of tubes over the fire, the lower group being 
composed of five rows of tubes 4in. in diameter, 
as in the land type of boiler by the same firm, 
and the upper group of 12 rows of tubes, gen- 
erally as in the former marine type. The top 
and bottom rows of the latter series are 4 in. 
in diameter, and the other rows 2 in., as shown on 


Section of outer Gasing 





Fig. 2. The top and bottom groups of tubes are each 
connected to headers asin the land boiler. The lower 
headers are joined to the top headers by short tubes, 
and the top headers in turn to a long horizontal box 
by similar short tubes. This horizontal box is con- 
nected by 4-in. horizontal tubes to the steam and 
water drum. The rear headers for both groups of 
tubes are constructed in a similar manner to the front 
headers, and the headers in the top group are each 
joined to the drum directly by short tubes. These 
headers are constructed of mild steel, each being 
formed from a single plate. 

The steam and water drum is surmounted by a steam 
drum, on which the usual mountings are fixed. The 
sides of the boiler are formed by means of 4-in. tubes, 
expanded into wrought-steel boxes at the front and 
rear on each side, and the sides of the furnace are of 
firebrick and special fire tiles. Outside of the tubes 
and firebrick there is a light sheet-iron casing filled 





with non-conducting composition. There are suitable 
bafile plates provided for deflecting the path of the 
gases over the whole of the tube surface. 

There are two boilers, each ening 1418 square 
feet of heating surface and 25 square feet of grate 
surface, Thes.s, Algérie, in which they are fitted, 
belongs to Messrs. Verdeau et Cie., of Bordeaux ; the 
boilers were ordered after this company had had in use 
for one year on the same vessel a donkey boiler con- 
polis by the Babcock and Wilcox Company. By 
the use of the boiler a large increase in the heating sur- 
face has been obtained, enabling a larger supply of 
steam to be given to the engines, and at the same time 
a large reduction in weight has been effected. 





Frencou Coat in Russia.—Encouraged by favourable 
results obtained last year, several colliery owners of the 
Pas de Calais have combined for the purpose of establish- 
ing a commercial agency at St. Petersburg. 
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INDUSTRIAL NOTES. 


NotTwITHsTANDING the ‘‘ collapse ” of the coal strike 
in Scotland, there have been considerable difficulties 
in the way of any settlement, and in some respects 
things were worse at the close of last week than at the 
beginning. At the close of the week it was estimated 
that only about 10,000 out of 70,000 men were really 
at work, but even if the aggregate number given be 
doubled, it would still leave 50,000 men idle. The 
levies have fallen off very considerably, for after 
adding the 1000/. given by the Durham miners, and 
about 400/. from other sources, the total only amounted 
to about 5400/., or about ls. 6d, to 1s, 9d. per man 
for the last fortnight. The privation and suffering are 
far-reaching and intense, and this, perhaps, may have 
exasperated some of the strikers, for at one place near 
Glasgow—Motherwell—there was a desperate en- 
counter between some 100 constables and about 5000 
pickets and men, many injuries being inflicted both 
upon constables and the strikers, and in some instances 
upon mere spectators. The miners’ agent complained of 
the affair as being an unprovoked attack by the con- 
stables, but the facts will doubtless come out upon in- 
vestigation. The agent demanded an investigation by 
the Home Secretary personally, but this would scarcely 
be a proper mode of proceeding. At the Ross Colliery 
there was also a collision between the pickets and the 
police, many being injured. The Fife Miners’ Associa- 
tion seem determined to carry on the struggle, and the 
Lothian miners are being balloted on the question. In 
one return it is said that from 15,000 to 17,000 returned 
to work inthe West of Scotland unconditionally, while 
at some pits there was an understanding that a board 
of conciliation should be established early in next 
year. But as the — have succeeded in drawing 
out many who had returned to work, it is difficult to 
say exactly how many are at work, and how many are 
idle. But some of the collieries are well at work, for 
there was a drop of from 5s. to 6s. per ton in coal, and 
some furnaces are being relit. The condition of things 
on the whole is the most peculiar that has ever 
occurred during a strike. he promised support 
of the English federation has fallen so far short of 
expectations that the men and their families are 
reduced to the verge of starvation. 


The condition of the engineering industries through- 
out Lancashire manifests but little appreciable change, 
but whatever change there is appears to be in the 
right direction. Heavy stationary engine builders are 
mostly fairly well off for work, and machine tool 
makers here and there report more orders, but chiefly 
in connection with special work, and amongst locomo- 
tive builders there is a little more work stirring, with 
also better prospects than for some time past. But 
taking the several branches of the engineering trades 
all through, there does not appear to be any appreciable 
improvement to report, for most of the leading in- 
dustries continue to be only moderately employed, 
with no strong indication at present of reviving 
activity. But the fact that the tendency is in the 
right direction is an encouraging sign, and there are 
no labour troubles looming on the horizon to cloud the 
industrial sky. In the iron trades a quiet tone has 
again settled over business generally, and the weaken- 
ing in warrants has had a tendency to check further 
buying at present. But makers’ quotations remain 
practically unchanged, although a more limited busi- 
ness is being done. Many of them are tolerably 
well booked to the end of this quarter at least, some 
much further on. In the finished iron trade there is 
but little change. Business comes forward very slowly, 
but makers are firm at recent rates. In the manufac- 
tured steel branches only a limited business is being 
done, and prices have been a little irregular; but in 
the raw material a moderate business has been doing, 
and prices have hardened to some extent. Nut and 
bolt makers report more business coming forward, but 
complain of the prices. In the metal market, though 
only a slow business has been doing recently, prices 
show a further advance upon late rates. On the whole, 
et the prospects are not discouraging, and will 
probably brighten a little when the labour disputes 
elsewhere are more settled. 


The agitation in London for foreing the Government 
to give some of the naval contracts to shipbuilders on 
the Thames continues, and it is curious to observe that 
those who vote against the private contractor altogether 
are just the men who condemn the Government for not 
giving more contracts to the private shipbuilder. The 
two policies cannot work together. At the recent 
meeting the resolution not only demanded that the 
Admiralty should give out contracts at increased rates 
to private yards, but also insisted upon compellin 
Government contractors to give the full union rates o 
wages. It was stated that one battleship would give 
continuous employment to from 2000 to 3000 men in 
the London district where ships are built. 


In the Wolverhampton district the local iron 
and steel trades have continued in a fairly active 





state. Orders are booked in sufficient quantities for 
most kinds of finished iron, galvanised roofings, 
sheets, hoops, and steel, to keep the mills and forges 
in the district pretty regularly employed. Some heavy 
lines have been received from abroad lately. The orders 
for bars, sheets, hoops, and tinned hardware for Aus- 
tralia and other colonial markets show a great improve- 
ment upon six months ago. Home merchants also are 
anxious to renew old contracts at former rates, but 
manufacturers for the most part hold back for better 
terms. Specifications are said to be distributed regu- 
larly, and it is expected that additional offers are likely 
to be obtained before the close of the quarter for 
moderate quantities of material. There are better in- 
quiries for steel for most purposes, and pig iron is in 
demand for early consumption. Prices in all branches 
are reported to be firm, so much so that buyers, unless 
pressed for material, will not give more money. Pig 
iron is firm all round, and best foundry qualities con- 
tinue to command the advanced rates of 5s. per ton. 
The engineering and constructive works generally 
manifest some improvement, while the bridge and 
girder constructors, tank and boiler makers, gasholder 
erectors, and the men at the railway works continue 
to be well employed. In some of the hardware trades 
further improvement is observable, except in the nail, 
nut and bolt, chain, and some other branches. Gener- 
ally the recent improvement in the local trades is 
maintained. There is general quietude in the labour 
world in all the iron and steel branches of industry. 

In the Birmingham district the recent improvement 
in the iron and steel trades is more than maintained, 
a fair amount of orders having been booked both for 
crude and finished iron. Prices are, however, so low 
that manufacturers decline to enter into contracts for 
forward delivery. The business done is therefore 
mainly confined to present requirements at current 
rates. Pig iron has been in active demand at practi- 
cally unchanged prices, but with a firmer tone. Steel- 
makers report trade to be in a healthy condition, and 
are for the most part well supplied with orders. The 
generality of the local staple trades show, if any- 
thing, a tendency to improved activity, though in some 
branches more than in others. There are no signs of 
going backward at present, the prospects being in 
most instances brighter than for some time past. The 
engineering trades maintain the recently reported im- 
provement in all branches. 


The strike of outworkers in the chain-making trades 
of Cradley Heath still continues. The men express 
their determination to remain out until their demands 
are conceded. A number of shops have been closed in 
consequence, but only one employer has given way. 
The workers have found employment in harvesting 
and field work so far, by which means they have 
suffered less than they would otherwise. 


The strike of fitters and boilermakers’ helpers at 
Swansea has so far extended that it is assuming a 
rather serious aspect, as several large ships are await- 
ing repairs. The workmen’s unions have decided, it 
is said, to call out the general labourers, thus making 
the strike general. The dispute arose at the dry 
docks, Swansea. Negotiations have taken place for a 
settlement. 


The Seamen and Firemen’s Union has been makin 
strenuous efforts to reorganise the men at Cardiff an 
adjacent ports. At one time the union was very 
strong in this locality, but it practically went to 
pieces. The leaders declare that already the men’s 
pay has been advanced considerably through their 
influence, and the steady adherence of the men. But 
the shipping trade generally is not very active, as 
many are still seeking for berths. 


The rather extraordinary strike of weavers at 
Burnley has subsided, after a long interval of several 
months. The men struck because the employers dis- 
—— an overlooker and refused to reinstate him, 
and because of the dismissal of a manager. The atti- 
tude of the employer was supported by the Employers’ 
Association, while the men were paid strike pay by 
the union. After several months’ idleness by over 
300 hands, the men abandoned their demand and 
restarted work last week. 


At the Post Office telegraph instrument factory, at 
Holloway, many complaints were made at the ex- 
tremely low prices of piece-work jobs, with the result 
that some concessions have been made where the men 
have failed to make up an ordinary week’s wage. 
It appears that the prices have not as yet been re- 
adjusted, but amounts have been added so as to bring 
the wages up to 36s. per week. Some further re- 
arrangements appear to be contemplated, so as to 
redress the grievances complained of by a division of 
labour, the men se certain pieces of the work at 
piece rates, instead of the complete instrument. Some of 
the simpler portions are given to boys. It is hoped 





that the new system will work more smoothly and 
satisfactorily for all parties. 


The protest of Mr. Robert Knight and his co-dele- 
gates of the Boilermakers and Iron Ship Builders’ 
Union, against the purely socialistic resolutions of the 
Trades Congress, has been much commented upon in 
the press and by various correspondents representing 
all sides of the trade union movement, and by others 
for political reasons and for other purposes. Mr, 
Knight is respected and trusted as an old and able 
leader of what is now derisively termed the ‘‘old 
unionism,” but he has experience and judgment 
beyond most of his contemporaries. He is now one of 
the oldest officials connected with trade unions, and he 
has built up a society which for completeness and effec- 
tiveness of organisation is second to none in the world. 
It is not so large as the Amalgamated Society of Engi- 
neers, but it has, perhaps, even surpassed that union in 
its direct influence and power over the trade which it 
represents. The co-operation of the employers and the 
Society is more complete and effective also. So that 
any expressions of opinion as to the tendency of 
modern movements from the representatives of the 
Boilermakers and Iron Ship Builders’ Society must have 
force. Itis not that Mr. Knight is by any means a 
reactionary official. He recognises, however, the fact 
that the trade union movement and the socialism of 
the present day are incompatible. Without discussing 
which is right or wrong, or which is the best for the 
workers, it is evident that trade unionism cannot co- 
exist with socialism. That is the problem for trade 
unionists to face. Ifthe employer is to be deleted from 
our economic system, so also must be the trade unionist. 


If the statements made by the chairman of the 
executive committee of the Government Workers’ 
Union can be fully substantiated, there appears to be 
considerable ‘‘sweating” in the Government depart- 
ments as regards clothing. He states that in the Kast- 
end of Lae there are over 500 persons engaged in 
the tailoring trade, making up goods for the Govern- 
ment. The samples of prices which he gives are such 
as to cause much misgiving as to the system of supply- 
ing clothing by contract, as at present arranged. He 
states that for a frock-coat for a Government servant, 
only 4s, 6d. is paid for two days’ work. For ma- 
chining park-keepers’ overcoats, only 12s. per dozen; 
Custom House officers’ tunics, only 9s. per dozen ; for 
literary officials’ tunics, only 9s. per dozen ; for Royal 
Mail drivers’ frock-coats, 6s. per dozen; postmen’s 
great-coats, 5s. per dozen; for their tunics, 5s. per 
dozen ; and for their frock-coats, 6s. per dozen. ; tele- 
— messengers’ great-coats, 4s. 9d. per dozen, and 
with pockets, 5s. 9d. per dozen; the Royal Mail 
drivers’ jackets, 4s. 9d. per dozen; London telegraph 
messengers’ blouses, 3s. 9d. per dozen ; country tele- 
graph messengers’ blouses, 3s. 1ld. per dozen. Simi- 
larly low rates are alleged for the basting, finishing, 
pressing off, underpressing, and buttonhole making. 
These prices seem incredible, especially after the con- 
demnation of sweating by the Lords’ Committee, and 
by members of the present Government for years past; 
but the chairman of the executive says that he can 
vouch for the accuracy of the statements, for he has 
personally investigated the matter for himself. All 
the facts have been laid before Mr. Sam Woods, M.P., 
the new secretary to the Parliamentary Committee, 
who asked for bond-fide particulars of the grievances 
complained of, as only facts and trustworthy state- 
ments could be dealt with. The tailoring trades have, 
perhaps, suffered more than any others from what is 
termed ‘‘sweating,” and all good and fair employers 
are as much interested as the workpeople in putting 
it down. It is to be feared that in most cases of 
Government contracting there are still abuses which 
require investigation, and which should be rooted out. 
Private firms can make contracts on equitable lines, 
and even limited companies, though in these there is 
greater latitude for abuses, are able to doso. The 
Government ought to be above suspicion in this re- 
spect, but there seem to be great difficulties in getting 
at the facts. Informants are suspected and removed, 
even in cases where the facts are proven, as was the 
case in the leather department at Woolwich, only a 
few years ago, after an elaborate inquiry. 


The London County Council Employés’ Labour 
Union complain almost as bitterly of ‘‘ sweating ” by 
the London County Council as the tailors do of sweat- 
ing in Government departments. The general secre- 
tary of the union stated, ata recent meeting at the 
Battersea Park gates, that the men were better off 
under the old Metropolitan Board of Works. The 
speakers declared that the employés were treated 
badly, and that several men in the Parks and Open 
Spaces Department had to work 86 hours per week. 
Tis cunbalien demanded eight hours per day and a 
minimum wage of 30s. per week. On being put to the 
meeting, the chairman declared that a majority had 
voted against it. The outcome of that meeting ought 
to teach the L.C.C. employ4s a lesson. They were 
practically appealing to their paymasters, the rate- 
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payers—and that, too, of the poorer section, whose 
sympathies generally are with the workpeople. The 
terms demanded by the resolution—eight hours per 
day and 30s. a week as the minimum wage—repre- 
sent a great advance on current rates of wages. Like 
the majority of level-headed Englishmen, the poorer 
ratepayers do not like to be rushed by demands which, 
in comparison with existing wages, appear to be un- 
reasonable. The County Council exists for the benefit 
of the metropolis and the metropolitan ratepayers, 
and not for the small section which it employs. 





In connection with this subject, strenuous efforts are 
to be made at the forthcoming elections to ‘‘ capture ” 
the London vestries, boards of guardians, municipal 
councils, and local boards by the ‘‘ Labour Party.” 
Afterwards the county councils are to be similarly 
‘‘captured.” The workers are perfectly right in 
seeking, by all available and lawful means, to use 
the local and imperial machines to better their 
condition ; but here, again, moderation and prudence 
will succeed where immoderate demands will fail. 
The employés of the Government, and of all the 
local and public bodies, though very large in num- 
ber and powerful in influence, are but a small sec- 
tion of the entire community, and they can only suc- 
ceed in so far as the majority of the community can see 
their way to go with them. The paymasters must, 
after all, have a voice in determining the conditions 
and the pay. 





The coal industries seem far from settled, apart from 
the strike in Scotland. The Cumberland coalowners 
who had, in view of the Scotch strike, postponed their 
notices some three months ago, have now given notice 
of a 10 per cent. reduction in the case of hewers, and 
of 8 per cent. in the case of underground shiftmen. It 
is scarcely likely that the Scotch experiment will be 
again tried, especially as the 10 per cent. reduction in 
the federation districts has been accepted, and as 
reductions have taken place in Durham and Northum- 
berland. 

For breach of contract, in leaving work without 
notices, some 300 men were recently summoned by the 
proprietors of the Denaby Main Collieries, but as the 
men returned to work, and expressed regret for their 
conduct, the summonses were withdrawn by the 
company. 

The delegates of the Northumberland Miners’ Asso- 
ciation have held a meeting to consider the position 
and working hours of the boys and lads in the pit, 
and they have come to the conclusion that the time 
has come when the working hours of the lads ought to 
be reduced. They have appointed a committee to 
negotiate with the coalowners on the matter, and 
arrange as to ways and means whereby this can be 
accomplished with the least possible harm to the 
county. They have been goaded into this action by 
the attacks made upon them in reference to the 
Mines Eight-Hours Bill. 

The Welsh miners are again debating the question 
of the sliding scale, and a ballot is being taken as to 
whether they shall, on October 1, give in their six 
months’ notices to terminate the scale. The Miners’ 
Federation have gone dead against the scale, and the 
feeling has been growing in Wales against it also, on the 
supposition that it operates to the men’s disadvantage. 
It appears that so far the ballotis in favour of giving the 
notices, but there will then be six monthsto think it over. 
Mr. William Abraham, M.P, has been continuously 
in favour of the scale, but some of the new leaders are 
averse to it, There is one thing it has done: it has 
given the men more regular work, but whether it has 
kept up wages is quite another matter. It will be a 
misfortune if strikes take the place of conciliation, but 
perhaps the scale might be somewhat improved. 


It appears that things are still very bad in Aus- 
tralia, and particularly in Victoria. Discharges of 
workmen have taken place from th: civil service and 
the railways, others have been placed on short time, 
while the wages of those who are at work have been re- 
duced by from 2 per cent. to 10 per cent. The Govern- 
ment propose to help those who have been discharged 
to settle on the vacant lands. The Labour Bureau at 
Sydney have, it is stated, assisted nearly 8000, of whom 
5771 were supplied with tools and rations and sent to 
search for gold. In Tasmania there is little demand for 
labour. Ia New Zealand work is slack in all branches. 
Altogether things look bad, in spite, or possibly in 
consequence, of the policy of the new labour party in 
the Australian colonies, 





HEATING FEED WATER. 

On the Importance of Economy of Fuelin very Fast Vessels, 
and on the Advantages to be Derived from Heating the 
Feed Water.* 

By Monsieur J. A. Normanp, Member. 

. Economy of fuel is universally admitted to be of great 

importance from a commercial point of view. It has, 
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however, not always been acknowledged as a means for 


attaining extraordinary speeds. In the cases where very 
high speeds are to be attained some engineers dispense 
with steam jackets, feed heaters, &c., &c., in order tosave 
weight, overlooking this important fact, that the necessary 
increase in the weight of boilers is greatly superior to the 
saving thus effected. 

When the weight of coal corresponding to an important 
steaming distance is imposed on trial, as it is, or as it 
always ought to be, the economy in fuel becomes a sine 
qué non of success. 

Economy of fuel is not less important when looked at 
in regard to the bunker space occupied, and especially to 
the length occupied in the boat by the machinery and 
boilers, as well as by the necessary number of stokers 
to be carried. Between two sets of engines, one requir- 
ing six boilers and the other only four, there can be no 
hesitation which to choose if the reduction may be ob- 
tained by making a few simple and practical additions 
to the machinery. 

Such differences in the boiler power required, as above 
mentioned, are not unusual. Taking, for instance, the 
consumption of my fast torpedo-boats, which ‘ranged, 
according to official trials, from 1.11]b. of coal per indicated 
horse-power per hour up to 15 knots and to less than 21b. 
at 25 knots, this consumption is certainly not more than 
two-thirds that of a coma of similar craft. 

The total weight of engines and boilers of the boats 
above alluded to is about 48 lb. per maximum indicated 
horse-power ; this weight has been still further reduced 
in the Chevalier, and notably in the Forban now under 
construction in my yard. From this it is evident that 
economy in coal really means economy in weight, on 
account of the large reductions that are possible in the 
boiler power. 

I showed in 1885,* and this rule has been since verified 
in a number of cases and is now generally assumed to be 
true, that, in cruisers, torpedo gunboats, torpedo-boats, 
&c., if the speed, steaming distance, weight of armament, 
and general conditions remained unchanged, a reduction 
in the weight of any part of the ship allows the whole 
displacement to be eb ant by about 44 times the weight 
saved. We see, therefore, that in light war vessels, for 
instance, any given problem may be solved with widely 
different displacements according as the engines are, or 
are not, economical; in fact, the necessary displacement 
may be as one to two, according to the weight and 
economy of the engines, and when extraordinary speeds 
are imposed, ex ingly economical and light engines 
become a necessity. 

The remarkable economy of my own engines may be 
ascribed to several causes, but more particularly to the 
feed heater. This apparatus, whereby the temperature 
of the feed may be as much as 240 deg. Fahr. at full 
speed, gives an economy in fuel consumed of at least 20 
per cent., as has been officially proved by comparative 
experiments on four different boats. The principle of the 
feed heater, enunciated for the first time in 1856 by my 
brother Benjamin, is a direct application of the first law 
of thermodynamics. The heating steam is taken, in com- 
pound engines, at mid-stroke from the low-pressure 
cylinder by a special valve, and in triple and quadruple 
engines direct from the low-pressure casing, all the work 
previously given up in the engine by the heating steam 
being a direct gain. 

The advantages of the surface feed heater over the in- 
jection feed heater seem to be as follows : 

1. The temperature of the steam is not limited to some 
degrees under 212 deg. Fahr. 

2. No particular head or height of the heater above the 
pumps is necessary. 

3. No trouble is experienced with the feed pumps 
having to pump hot water, as the prey | of the feed 
water takes place under pzessure between the delivery of 
the pumps and the boiler. 

A great number of applications have already been made 
by my firm, as also by several other firms, and no practical 
difficulties have ever been experienced. Indeed, the 
heater, when provided with an automatic trap, works 
perfectly, and requires no particular attention. 

Now, the economy of 20 per cent. above referred to, 
and which has often been challenged, requires some ex- 
planation. It may be ascribed to two cauces : 

(a) That which results from the number of thermal 
units saved by using, for heating the feed, steam which 
has already done work ; this may amount to from 10 per 
cent. to 14 per cent., according to the pressure. 

(b) That which results from the better circulation of the 
water in the boiler, a greater proportion of that water 
being at a boiling temperature. 

The upward motion of the water in the heating tube by 
the bubbles of steam is purely mechanical (as in the 
‘* Pohle” air lift pump so much spoken of now), and the 
resulting increase in the transmission of heat is quite 
consistent with the well-known experiments described b 
Ser in his ‘‘ Traité de Physique Industrielle,” from whic 
he draws the following conclusion (vol. i. page 227) : 

‘The transmission of heat for the same difference of 
temperature is more than tripled when the liquid is boil- 
ing, which is due to the greater speed in the circulation 
of the heated liquid.” 

Greater speed in circulation means greater agitation, 
and the same cause may explain how, by placing baffles 
in the tubes of my feed heater, the transmission of heat 
bas been more than doubled. (These baffles are remov- 
able. so as to allow of the cleaning of the tubes.) 

Whatever may be the true explanation of the economy 
realised, its existence is beyond all question. On a trial 
of one of the first-class torpedo-boats the valve of the 
automatic trap attached to the heater had been left 
closed, and the heater was not in action: in spite of 
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every possible exertion the revolutions could not be made 
to exceed 305 per minute. When the error was dis- 
covered the feed heater was put into action, and im- 
mediately the revolutions rose to 335 ; but, unfortunately, 
the trial had to be abandoned, as some minutes later some 
of the firebars fell into the ashpit, on account of the heavy 
firing that had previously taken place when the heater 
was not at work. 

Feed heaters are certainly not the only means of increas- 
ing the economy of an engine, but they are probably the 
most important and the most conalieal. Their applica- 
tion is equally advantageous to the Navy or mercantile 
marine, 





ELECTROLYSIS OF ALKALINE CHLORIDES 
FOR THE PREPARATION OF CAUSTIC 
AND CHLORINE. 


By Mr. H. Y. Castner. 


THE success or failure of the attempts heretofore made 
to electrolise alkaline chlorides for the preparation of 
caustic and chlorine has been dumaleek in almost all 
cases by the particular means employed for preventing 
the recombination of the products of the electrolysis. Ib 
is, in fact, upon this point that the greater part of the 
difficulties of the whole problem centre. With all these 
processes it may be possible, with certain arrangements 
of the parts composing the apparatus, effectively to sepa- 
rate the electrolytic eolution containing chlorine from the 
caustic produced ; but there still remains the question of 
the electric power necessary to overcome resistance, for 
unless a current of large volume can be passed through 
such a cell with low potential difference, the process could 
never be an economical one. It is the opinion of many 
experts that the main difficulty in a successful process 
for the electrolysis of this class of substances lies in the 
positive electrodes. From this opinion I dissent. It may 
be one of the causes of economical failure, but it is not 
the prime cause. If a solution of an alkaline chloride 
could be electrolysed by any of the methods or apparatus 
heretofore Lage whereby the products of the electro- 
lysis would be prevented from intermingling, except 
possibly, to a very slight degree, in a cell which would 
take a current of eae volume with a low electromotive 
force, then the ordinary retort carbon electrode would 
stand fairly well, and the item of expense due to disin- 
tegration and wear of the anode would not seriously 
affect the economical result. 

The wear of the carbon electrodes is to a very great 
extent due to the presence of hypochlorite in the electro- 
lytic solution. The quantity of hypochlorite present is, 
to a degree, a measure of how effective may have been 
the means employed to prevent recombination of the 
chlorine and caustic, since this compound is only formed 
by the chemical combination of these two substances. 

In all processes which have hitherto been proposed, 
hypochlorite is formed and accumulates more or less in 
the a solution. The presence of h hlorite in 
chloride solutions during electrolysis, besides meaning a 
reduction of current efficiency, yields by electrical action 
a proportion of oxygen together with chlorine, and it is 
due to the combined action of these two elements that 
the wear of the electrodes is mainly due. 

It necessarily follows that the greater the amount of 
hypochlorite present in the chloride solution the greater 
the decrease in electric efficiency, and the greater the pro- 
portionate wear of the carbon electrode. In any process 
wherein the chlorine and caustic may and do recombine 
to form hypochlorite, the degree or amount of such re- 
combination not only determines the current efficiency, 
but also determines to a still greater extent the wear of 
electrodes ; and unless the current decomposes the hypo- 
chlorite as fast as it may be formed, the quantity pis - 
ally increases in the electrolytic solution, so constantly 
diminishing the current efficiency, and increasing the rela- 
tive disintegration of the carbons. As it is a practical 
necessity with all processes that the chloride solution be 
in continuous use, being charged from time to time or 
continuously with fresh quantities of the electrolyte, it 
becomes requisite, when using a sey wherein hypo- 
chlorite is formed, to so treat the solution at intervals as to 
destroy the hypochlorite and prevent accumulation, or else 
to discard such a solution after a certain length of time. 

As to the possibility of employing some other material 
than carbon for the itive electrode which shall be a 
fair conductor, I can hardly imagine any substance which 
would fulfil this required condition and also withstand 
the action of both chlorine and oxygen in aqueous solu- 
tion. The carbons forming the electrodes may, how- 
however, be so treated as to make them more permanent 
under this disintegrating action, as will be seen later on. 

The means which have been suggested in the various 
proposed processes to prevent recombination of the elec- 
trolytic products have consisted in the use either of 
specially made porous diaphragms, or of impervious sub- 
stances so placed as to keep apart the resulting products, 
supplemented by mechanical devices or by taking advan- 
tage of the gravity of the two solutions or products. 
According to both varieties of processes it might be 
possible to prevent almost completely ay recombination 
of chlorine and caustic, but in so doing the all-important 
question of electrical power must be considered, as deter- 
mined by the quantity of current employed and the 
electromotive force necessary. 

With the first class of processes the construction of a 
diaphragm which will withstand the action of both 
chlorine and caustic is a matter of great difficulty. Ib 
must be sufficiently porous to interpose but slight resist- 
ance to the passage of the current, and, contrariwise, not 
so porous as will allow the two solutions to intermingle to 
any extent. 

The second class of processes have this advantage over 
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the diaphragm processes, if they may be so called, that 
they do away with any electrical resistance which may 
be caused by the interposed diaphragm ; but with these 
processes the chemical separation of the products is not 
so effectual. In both cases, however, the electrodes must 
necessarily be some little distance apart, and the chemical 
separation of the products is only effected to a degree. 
Any attempt to produce concentrated solutions of caustic 
only increases the amount of, and tendency to, recombina- 
tion. The solutions actually produced are more or less 
dilute, and contain a large proportion of chloride, so that 
they require treatment besides an excessive concentration 
before obtaining the solid caustic. 

Thus the first and most important feature of a good 
process is the absence of any recombination of the elec- 
trical products giving rise to hypochlorites, which destroy 
the electrodes, render the solution unfit for continuous 
use, and further gradually decrease the electrical effi- 
ciency. 

The second feature, which is almost equally important, 
is the large decomposition per watt per cell, being —_ 
lent to the quantity of chloride decomposed per cell per 
indicated horse-power. : 

The third requisite is the strength of the caustic solu- 
tions and their purity. 

Fourthly, the apparatus must be of comparatively 
simple construction, with little liability to wear or require 
repair, and need but little attention in operation. z 

A process may be successful, regarded from a scientific 
point of view, if it fulfils any one of these conditions, and 
also successful economically to a certain extent; but to 
be a really good process from both standpoints it must 
fulfil all these conditions, : 

As to other processes heretofore proposed, which could 
not be classified under the headings of the two varieties 
here mentioned, these are : 

1. The employment of a fused electrolyte. 

2. The use of mercury as a cathode only, and the subse- 
quent treatment with water to oxidise and remove the 
sodium in the form of caustic. 

The tirst method, owing to the low efficiency, the high 
electrical resistance and large wear and tear of apparatus, 
presents so many difficulties as to render any success in 
this direction almost impossible. 

The use of mercury as a cathode is a very old idea, but 
has not hitherto met with any success. From a scientific 
standpoint, the plan seems a good one, as it would yield 
pure caustic, little or no hypochlorite, and the product 
would be fairly large for the power employed. 

The great difficulty, however, against its success econo- 
mically is the enormous quantity of mercury required in 
carrying on such a process, and the great quantities to be 
handled in order to obtain relatively small quantities 
of caustic. 

Radically differing from all other processes having the 
same end in view is the process now in operation at the 
works of the Aluminium Company, Limited, Oldbury, 
near Birmingham, of which the accompanying illustra- 
tions will convey a fair idea. The essential features of 
this process are the employment of a moving body of mer- 
cury which completely separates the products of electro- 
ysis, and by its movement takes the place of a diaphragm, 
the amalgam formed by the electric action being decom- 
posed electrically as rapidly as it is so formed. The cell, 
which is divided into three compartments, is capable of 
being continuously rocked or tilted, so as to give to the 
contained mercury a flowing motion from side toside. The 
two outside compartments contain the alkaline chloride 
solution and the carbon anodes, while the middle compart- 
ment contains an iron cathode and the caustic solution. 
The solution of salt or chloride is continuously circulating 
through the outside compartments, wherein it is being 
electrolysed, and then returns to saturators, where it is 
rechar; with salt. The electric current traversing the 
salt sclution liberates chlorine, and also forms sodium 
amalgam. The chlorine escapes from each cell through 
an aperture provided into one large collecting main, while 
the sodium amalgam, by the continuous back-and-forward 
tilting of the cell, passes to the centre compartment, 
where it acts as an anode during the age of the current 
to the cathode, the sodium being liberated and going in 
solution as caustic. The caloric energy stored in the 
sodium amalgam is thus made use of electrically to aid in 
carrying on the process. -A regulated quantity of water 
is admitted hourly to the centre compartment of each 
cell, causing the pure solution of caustic to overflow 
through a rye a pipe into a large collecting pipe con- 
necting with all the cells. Thus each and all cells are 
connected with four mains, for the supply of saturated 
brine, for the return of the electrolytic solution to be 
resaturated, for collecting the chlorine, and for collecting 
the caustic. The cells are also electrically connected in 
series, and are capable of being cut out or putin operation 
at will. The large plant now illustrated has n in 
operation several weeks. The process is, of course, con- 
tinuous, and has demonstrated on: a large scale the follow- 
ing results : 

1. The electrical efficiency is 90 per cent. This high 
efticiency is due to the particular features of the process, 
and also to the fact that the sodium is removed from the 
mercury electrolytically as rapidly as it is formed, so 
that, actually, the mercury in circulation rarely contains 
more than .02 per cent. of sodium. 

2. No hypochlorites are produced. The small loss of 
efficiency below the theoretical is not represented by 
chlorine combining with caustic, but by chlorine and 
sodium recombining to form salt, 

3. The solution forming and carrying the electrolyte is 
in continuous use. 

4, The wear of carbon anodes is so small as not to be 
of co eee to the commercial result. In addition to 
the advantage the carbons possess in this process, owing 
te the absence of hypochlorites, they are previously treated 





by a special process which enables them to withstand the | 
p Rebs oe action. So treated, it has been found possible 
to employ the ordinary pressed carbon instead of retort | 
carbon. : : 
5. The electromotive force required for each cell is but 
4 volts for a current of 550 amperes. This low electro- | 
motive force is accounted for by the peculiar features of 
the process, the non-accumulation of sodium in the mer- 
cury, and particularly to the fact that the electrodes, | 
antes and anode, are brought almost into contact. 
6. Each cell, which is 6 ft. long, 3 ft. wide, and 6 in. 
deep, decomposes 564 Ib. of salt daily, producing 384 lb. 











of caustic and 344 lb. of chlorine in 24 hours, for an ex- 
penditure of 34 indicated horse-power. 

7. The caustic solutions produced contain 20 per cent. 
of caustic soda, and yield by direct evaporation a solid 
caustic of 994 per cent. purity. 

8. The chlorine gas is of 95 to 97 per cent. purity, the 
balance being hydrogen. 

9. The cells in operation are practically automatic, and 
require little or no attention. They are so simple in con- 
struction that a cell in full operation may be stopped, 
emptied, taken completely apart, put together again, and 
started in less than two hours by the labour of two men. 

A cell in operation running at an efficiency of 88 per 
cent. gives the following actual results : 
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Salt decomposed per indicated 
horse-power day ce es 
Caustic produced per indicated 
horse-power day es aes 
Chlorine produced per indicated 
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The present plant, which has been erected by the 
Aluminium Company, Limited, to demonstrate on a large 
scale the commercial success of this process, consists of 
30 cells, and has a daily output of 1200 lb. of pure caustic 
soda, and 1000 lb. of chlorine, with an expenditure of 110 
indicated horse-power. 

The process has been made the subject of several 
patents both here and abroad, all of which are owned by 
the Aluminium Company, Limited. 


2.9 grammes 

183 45 
16.00 lb. 
11.00 ,, 








Sept. 28, 1894. | 





ENGINEERING. 437 








The original patent covers the main features of the 
process and apparatus. A second patent covers broadly 
a mechanically moved cell by means of which the mercury 
is kept in motion, and a third patent relates to a special 
process for the treatment of carbon for use as electrodes. 





THE HARBOURS AND FERRY SYSTEM 
OF DENMARK.* 
By Mr. A. E. Carry, M. Inst. C.E. 

THE purpose of this paper is briefly to describe the 
harbours and steam ferries of the kingdom of Denmark, 
more especially the very complete system of water com- 
munication between the islands and from these to the 
eastern mainland. I propose to omit all reference to the 
harbours of Copenhagen and Frederikshavn. 

Geographically Denmark holds the key of the Baltic, 
and with the exception of the west coast it abounds in 
sheltered channels and land-locked sea inlets, in which 
small harbours have been gradually formed. To connect 
the railway systems of the mainland and the islands, a 
number of ferries have been established, the railway 
coaches being carried by steamer between the termini. 
This cheap and perfect system of intercommunication is 
impeded each winter by ice, ofter to a most serious 
degree. 

The Kattegat forms an inclosed inland sea, which is 
almost tideless. It receives the overflow of the Baltic, 
and the northerly current thus produced prevails for about 
tive-sevenths of the year. During the rest of the year 
this condition is counteracted by strong winds from the 
N.E. and W., which result in a southerly current. The 
northerly current is strongest in the narrow channels 
between the islands and the Danish and Swedish main- 
lands. The channels are (1) the Little Belt, between the 
Danish mainland and the island of Funen; (2) the Great 
Belt, between the islands of Funen and Zealand ; and (3) 
the Sound between Zealand and the Swedish mainland. 
During the past winter these waterways were frozen up 
for fourteen weeks, and an irregular communication was 
maintained by means of ice-breakers. In the Kattegat 
drift ice is met with in the months of January and 
February, and often in March, but it is in the narrow 
channels that a complete blockade takes place, leading to 
an interruption or suspension of trade for long periods. 
This irregularity of transit specially affects the carriage 
of butter—one of the staple commodities of the country. 

The west coast of the mainland of Denmark presents a 
close similarity in physical conditions to that of Holland. 
From Graadyb to Skagen there exists a sea frontage of 
sand dunes and flats, the country in rear being inter- 
sected by several fjords. The sandbanks consist gene- 
rally of three ridges, parallel to the coast and nearly 
equidistant. Between Blaavand and Hanstholm there 
are two ridges, and in some cases only one ridge, of 
compact sand. The outer ridge, generally about 18 ft. 
under water, is commonly 700 or 800 yards from the beach ; 
the next, about 100 yards nearer shore, has a depth of 
water of about 11 ft., in the gutter between them the 
depth being 4 fathoms and upwards. The fresh-water 
streams are numerous, but petty in volume. Throughout 
this western coast (about 180 English miles), no harbour 
exists, except one or two small fishing centres. There is 
no doubt that the North Sea fishing industry would be 
greatly stimulated by an improvement in the harbour 
system on this portion of the coast. 

The Danish Fishery Association, which consists of 
delegates from all parts of the country interested in the 
industry, has repeatedly discussed the question of fishing 
harbours on the west coast, and while all agree that more 
accommodation is desirable, opinions are divided as to 
the best locality for such works. 

At the extreme south of Jutland is the harbour of 
Esbjerg (Figs. 13, 14, and 15, page 439), the approaches to 
which are narrow and impeded with travelling sand, there 
being only 14 ft. of water over the bar. The traffic between 
that port and Harwich is considerable, as the following 
Table shows: 











| | | 
=" | Number of | Quantity of 
Esbjerg. Year. Ships. Tonnage. Cargo. 
} tons 
Imports .. --| 1885 | 687 } 58,114 11,530 
aan ee ..| 1891 | 2440 | 159,013 35,025 
” os oe 1892 2233 | 157,144 34,842 
Exports... ../ 1885 | 686 | 58,748 28,340 
” ve --; 1891 | 2440 158,578 49,981 
” os --| 1892 | 2235 1€0,377 46,572 


Southwards of Esbjerg to the frontier of Schleswig, 
marshes extend along the coast. By the courtesy of 
Commandant Liiders, M. Inst. C.E, Iam able to give 
general plans of the following harbours : 

On the island of Zealand—Kirsir, Elsinore, and 
Masnedo ; on the island of Funen—Nyborg and Strib; 
on the island of Falster—Orehoved ; on the island of 
Bornholm—Svanige and Allinge (fishing harbours) ; on 
the mainland (east coast)—Fredericia and Aarhus; in 
interior waters—the ferry stations of the Oddesund ; on 
the west coast—Esbjerg (see pages 438 and 439). 

The Table on the next page gives details of the various 
ferry routes in Danish waters. 

_ The establishment of the ferry system was commenced 
in 1872, when the line between I'redericia and Strib was 
started. This distance is only 2 kilometres. The longest 
distance now worked is that between Nyborg and Kérsiir, 
1.€., 26 kilometres ; but a line between Copenhagen and 








* Paper read before the International Maritime Con- 
ress, London Meeting, July, 1893, 








Malmé (Sweden) is in preparation, the distance being | first five stations, was 511,227, and the quantity of goods 


about fifteen English miles. transported 178,736 tons. The route between Elsinore 
The following Table gives particulars of the various and Semarang seen in March, 1892, and ig not in- 
ferry steamers in operation : cluded in the Table. 
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| Complete 
No. B D 
Description. at pea 4 in | with | ult Het Speed. = a | Remarks. 

Ferry.|'" °°) Feet. | Cargo. | ‘Tonnage. | eeeaainem 
"A. Paddle Steamers. ft. in. | ¢£ i sobs wf 
a, Ferry No. 1,double gauge... 3 250 | 58 93 435 to 442 13 38,700 | Only used in Storebelt passage 
b. » 2,single ,, ..| 8 1774 | 433 8 0 184 10 17,400 = as Lr Helsingborg, 

| | an asneuo 
c. » 8, ” 3 | 167 43 7 0 | 189to 142 10 14,900 | Used at Lillebelt and Masnedo 
d. ” ay) » ef 2 | 140 | 48 70 | 127t0 132 8 9,400 | Usedin Limfjord 
B. Twin-Screw Steamers. | | | | 

a. Single gauge .. we atic ae ed es 152 |} 10 | 15,200 | Used in winter in different places 








The ferry-boats a can carry sixteen wagons, therestfive; In this year’s budget 27,6001. was voted for a screw 
to seven —— The number of passages weekly across | a 4 ice-breaker for use in the Storebelt. 
the Storebelt is twenty, on the other stations thirty. The last of these vessels constructed (to run between 
The total number of passengers carried in 1891-2, at the Copenhagen and Malmé) is illustrated in Figs. 20, 21, 
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and 22. Its length over all is 142 ft., and beam 32 ft., 
and its engines develop about 1100 indicated horse-power. 
The cost of the vessel was 23,000/. Theexceptional severity 
of last winter, and the long delays in the transport of 
perishable produce, led to a demand for the construction 
of more ice-breakers. Considerable discussion has taken 
place as to whether it would not be practicable to connect 
the railways of the islands with those of the main- 
land by tunnels or bridges, so that Copenhagen might be 
kept in uninterrupted communication with England vid 
Esbjerg, or some other point on the west coast, which is 
not liable to be frozen up. 


Route. 


Ferry 
Repairs. 


Annual 


| Cost of 
| Stations. 


| 


Distance. 


| 


221 Two ferry stations each 
side 
237 Twoferrystationseach side, 
and eight rails to Slips- 
| | havn (winter harbour) 
Oddesu n d)1883 20,770 188 One ferry station each 
(Limfjorden)| 
Masnedo _—‘to 1887 
Orehoved 


Strib to Frede-|1872. " 28,700 
ricia | 
Korsiir to Ny-|1883 


borg 


[=m 
2 = 
° 
to 
3 


t 
fo) 


79,560 


side 
99 Masnedo: Two ferry sta- 
tions, one bridge, 61,3001. 
Orehoved: Ditto, 17,7001. 
— Including dredging at 
stations 
— Expenditure at Elsinore 


It is acknowledged that transport by ice-breakers or by 
steamers following in their wake is precarious and unre- 
liable. The ice closes round a vessel forging its way 
through such a mass with incredible rapidity, especially 
when there isa high wind. Many square leagues of ice 
surface being exposed to wind action, the vessel making 
the passage 1s instantly enveloped. It is customary for 
these steamers to carry many days’ provisions, as they 
are always liable to become ice-locked and unable to move 
either ahead or astern. Vessels under these circumstances 
are often stranded by the drift of the ice in which they are 
bound. As to the question of the practicability and cost 
of direct: railway communication between the Danish 
mainland and the islands, it is pointed out by its advo- 
cates that the cost of three ice-breakers, which they con- 
sider the minimum number to properly work a station, 
allowing two for the traffic and one for reserve, would be 
two million kroner (about 110,000/.). The interest on this 
outlay and the up-keep of these vessels during the period 
of inaction represent the interest on a considerable capital 
sum. ‘Then there occasionally occur seasons of such 
severity that their working is spasmodic, to the great 


79,000 


Glyngore to / 1889 48,800 
Nykjobing 

Elsinore to 1892 
Helsingborg | 


6,900 





is 120 ft., in the western channel 90 ft. The soil is clay 
mixed with boulders and limestone. It would thus be 
possible to work from four points simultaneously. This 
tunnel question is an open problem, as careful and accu- 
rate data are at present wanting. It may very likely 
prove that the outlay on such a work would not be com- 
mensurate with the volume of traffic. 

The west coast, which is the only portion of the Danish 
seaboard free from the ice difficulty, has m almost 
entirely neglected in the matter of harbour accommoda- 
tion. The reason is doubtless the comparatively heavy 
outlay works there would entail. The harbours east of 
the mainland, speaking broadly, consist of timber struc- 
tures. The quays are, for the most part, built vertical, 
are timber-fronted and filled in solid, stone backing and 
capping being the exception. The piers are generally 
timber jetties inclosing stone mounds. In their design 
the danger of their being carried away by drift ice, the 
prevention of siltage, and the action of currents, are more 
considered than heavy seas. In the narrows opposite 
Fredericia a current runs, rendering the anchorage unsafe 
at that harbour when a N.E. wind opposes it. A typical 
example of these eastern harbours is that of Grenaa, 
which is situated in the more exposed portion of the 
Kattegat. In 1874 it was decided to carry piers 860 ft. 
to sea in order to secure a minimum depth of 13 ft. at the 
entrance. In 1876 the condition of the works was as shown 
in Fig. 18, the west wall A B, and its limestone backing, 
being swept away, as well as the land ties of the north 
wall A C, and the outer wall GF. The south pier D E 
was built and remained intact, as it was protected by a 
stone slope from the scour of the current. In 1877 it was 
found that a deep pool had been excavated by the wind 





MASNEDO. 
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The estimate for these works was 10 million kroner (about 
552,0007.), and the scheme included an inclosed sea har- 
bour and the excavation of docks. Great difficulty was 
experienced from sand drift, and at a very early stage the 
works were abandoned. In heavy gales from the west 
vessels shelter to the east of the ‘ae. and the creation 
of a trade centre so near Frederikshavn would hardly be 
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dislocation of trade requirements. Tunnels, if con- 
structed, would also obviate the maintenance of the exist- 
ing ferry steamers, and at all times expedite the journey 
from Copenhagen to the west coast. The demand for a 
full inquiry into the cost of such a work has received 
most powerful support in Copenhagen. The first connect- 
ing link in the line of communication—that between 
Fredericia and Strib—would probably present no in- 
superable difficulty, To tunnel under the Storebelt 
would, however, be a work of the first magni- 
tude. The distance between Halskov and Knuds 
Head vid Sprogé is about 184 kilometres. The island 
of Sprogé lies fairly in the centre of the channel, and 
its length is about one mile. Halskov is a project- 
ing headland about 60 ft. in height, with a shallow reef 
extending about 1} miles, Shoals extend about 4 mile to 
the west of Sprogé, and 1} miles to the east, and a flat 
reef also lies to the eastward of Knuds Head. In the 
channel eastwards of Sprogé the extreme depth of water 
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waves between A and C (Fig. 18), due to recoil from the 
walling. In the spring of 1879 the piers were completed, 
and in the same year a heavy gale excavated the sand at 
the knee and at the head of the N.E. pier, and at the 
head of the east pier (Fig. 19). The effect of strong 
easterly winds is shown in ig. 16. The currents meet 
at the pierheads, cause a deposition of sand there, and, to 
obviate this, it is proposed to deflect the N.E. current by 
running a spur out from point F in a N.E. direction. The 
sand slope in front of the harbour is very flat, the fathom 
lines being about 1000 ft. apart. 

On the west coast an entirely different set of conditions 
exists, the difficulties being those inseparable from a sandy 
foreshore coupled with great exposure. The wreck chart 
points to the Skaw as the locality of greatest danger to 


shipping, and there being in this vicinity, at Hirtshals, a — 


hard bottom with plenty of shingle and boulders for con- 
crete making, the design for an extensive harbour there 
was approved, and Government works were commenced, 


| justified. * Hirtshals would also be remote from direct 
| communication with England, and, for a fishing harbour, 
| the expenditure involved would be extreme. A short 
| jetty was built there which has partially silted up, and 
| this is now to be lengthened. 

| The Danish Fishery Association, after sending cir- 
'culars to the various consulting committees on the west 
coast, asking for their views as to the want of harbour 
accommodation and the local facilities for the construc- 
tion of harbours and piers for fishing purposes, issued a 
report in April last. By the Skaw district a harbour 
inside the reef was recommended. The Klitmiller 
Committee spoke in general terms of the want of a 
fishing harbour, without indicating the locality. The 
Aggercanal Committee pointed out the difficulties and 


* “Tt is not prudent to pass within a distance of 10 miles 
from Hirtshals in a large or deep-draughted ship.”— 
Danish Pilot. 
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expense of building harbours to resist the heavy seas 
and prevent silting, and asked for piers in the Thisted 
and Ringkjébing districts. Thisted is a town on the 
Limfjord, and 45 miles of the fjord has to be traversed to 
reach the sea. The Harbodre Committee proposed enlarg- 
ing the entrances to the Limfjord and Rin; Ejdbingfiord 4 
The Ringkjébing Committee called for a een, to be 
built at Hvide Sand by cutting through Holmlands Klit, 
and this proposal had the support of the whole district, in- 
cluding Esbjerg. The Blaavands Huk Committee recom- 
mended a harbour east of the Horns Reef. This reef is, 
however, admittedly a dangerous place to make in heavy 
weather. The report of the Association to Government is 
a i favourable to the utilisation of Ringkjibing- 
fjord. 


| a depth of 28 ft. of water, which depth, according to the 
sections taken by the late Herr Nyholm, C.E., is reached 
at this point of the coast at a distance of 1160 ft. from 
high-water mark. 

2. Dredging a channel of 28 ft. depth into the fjord. 

3. A cut having a depth of 28 ft. of water, with a width 
at the bottom of 80 ft., and slopes of 24 to1. The width 
of dune barrier to be cut through is only about 3000 
lineal feet. 

4. Dredging an area of deep water for vessels to lie in 
the fjord and discharge overside into lighters. 

_ 5. A tumber jetty at the town of Ringkjibing for land- 
gS from lighters as above. 
hese works would take about three years to build. 





amount of energy lost in the clutch, governs the amount 
of wearing or burning away of the clutch shoes, and this 
| determines the capacity of a given clutch for duty as such, 
| since the wearing away of the shoes must not be so great 
| that the machinery cannot be brought to speed, or that 
| the load cannot be carried in cases where the machinery 

is to be brought up idle. In order to get at the matter a 
little more clearly, let us resort to scientific shorthand— 
the equation. Suppose the ‘‘steady load ”—that which 
the clutch must finally carry—be one whose torque is the 
same at all speeds, such as, for instance, a stamp mill. As 
will be readily seen, this is the hardest practical condition. 
Let the speed of the driving side of the clutch be S and 
that of the driven side at any instant ¢ (reckoned from the 





Immediately to the north of the fjord extensive land | time of starting) while being brought to speed bes, S is 
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The island of Bornholm, in the Baltic, is distant 75 

miles eastward of Denmark, and 21 miles southward of 
Sweden. It is of granite formation, with nearly vertical 
veins of intrusive greenstone. Under these circumstances 
timber structures were not possible, and the present har- 
bour of Allinge (Fig. 10), which is built of the local stone, 
was commenced in 1841, and carried out at a cost of 
about 40007. The construction of the fishing harbours of 
Svanige and Allinge has been the means of improving the 
size and build of the fishing boats. The proximity of a 
fishing harbour to the fishing grounds is one of the prin- 
a points in deciding upon the locality for such works. 
The fish are often capricious in their movements, and at 
the present time, when fish are plentiful, the fishermen 
are unable to go to sea owing to the absence of harbour 
accommodation. 
..L have reported on the proposal of a harbour at Ringk- 
jobing after carefully inspecting that district. The pre- 
liminary estimate for the scheme of works is 300,000/. 
This estimate is based entirely on prior surveys which 
would have to be verified by re-survey. Ringkjibing- 
fjord consists of a vast area of water severed by a narrow 
strip of land from the North Sea. The sea frontage is 
formed by low sand dunes, and inland of these is a 
peculiarly rich soil. The railway runs down the eastern 
side of the fjord, and the River Skiern flows into its 
south-eastern extremity. Every natural condition exists 
for converting this magnificent sheet of water into a 
harbour of refuge and discharge at small outlay, and the 
reclamation of many thousands of acres of land could at 
the same time be cheaply effected. 

The scheme of works which I proposed was : 

1. Two straight concrete breakwaters, leaving an 
opening at their extremity of 300ft., and running into 
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reclamations have taken place within the last thirty 
years. 

I have to acknowledge the ready assistance which has 
been furnished me by many Danish friends in putting 
together these brief notes on the harbour system of that 
country. 


THE FRICTION CLUTCH IN THEORY AND 
: PRACTICE. 

By Mr. Ratru D. Mersuon, M.E., Pittsburgh, Pa. 
Tue frequent use now made of the friction clutch, espe- 
cially in connection with electrical machinery, renders a 
discussion of it more or less interesting and valuable. Few 
rsons have a clear idea as to its action and as to what 
imits its capacity. The usual method of rating it, that 
of so many horse-power for a given number of revolutions 
per minute, shows either ignorance or wilful disregard of 
one of the most important factors upon which the capacity 
of this piece of mechanism depends. Such rating is 
equivalent to saying that the capacity of a friction clutch 
depends only upon the torque it 1s capable Of transmitting 
and the speed at which it may be safely run. In the case 
of aclutch which is already ‘*in clutch,” which is merely 
performing the duty of a coupling, the above is true. But 
in the case of a clutch which is to do duty as such, that is, 
to bring machinery, shafting, and often a load to speed, 
the above is not true. If the mass to be started had abso 
lutely no inertia, the clutch might be closed instantly, and 
it would immediately pick up its load without any 
slipping; but if the machinery have inertia, as must be 
the case, the amount of slipping will depend upon this 
inertia and upon the | to be carried while starting. 











Now the amount of slipping, or, to be more exact, the 
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of course, the final value of s. Consider the condition of 
things at the instant ¢ referred to above. The energy 
stored in the driven side of the clutch and its attached 
masses, such as shafting, pulleys, and flywheels, is K, s?, 


and the rate at which it is being stored is - (K, #) = 


2K,S a 

Let the torque of the steady load—the load which the 
clutch will carry the instant s becomes equal to S— be Ke. 
Then the steady load will be K.S, and at any instant ¢ 
the useful load carried will be K, s. Suppose that during 
the time the machinery and | are being brought to 
speed, the clutch is kept always so nearly closed that the 
power supplied to it is n times that required for the stead 
load. This power is then n K, 8, and the rate at whic 
energy is expended upon the shoes and clutch ring is 
evidently n K, (S—s) since (S—s) is the slip of the clutch 
at the instant ¢. During the time of coming to speed this 
equation holds : 


nK, 83 =nK,(S —s) + 2K, 344 +Kes. . (A) 

The first member is the total power supplied to the 
clutch ; the second member consists of the terms express- 
ing the various elements of expenditure. The first of 
these is the rate of expenditure of energy on the shoes and 
clutch ring; the second is the rate of expenditure in 
overcoming inertia; the third is the rate of expenditure 
upon the load. Transposing and reducing, 


. - ds 
a- Ka =2K —— 
(nKe 2) lat 


or 2K 

é@eu..254 ds 

(n —1)Ke 
t 8 

2K, 

£ a= anf 

0 0 

2K; 8 


(B) 


sir (n -1) Ke 


The rate of expenditure of energy on shoes and clutch 
ring is n Ky (S —s). The time integral of this, or the 
total energy lost in the clutch, is 
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(Putting in value of d ¢ from (B) in terms of s.) The value 
of this integral is 
n K, 8? 


(n—1) ° 

Now this quantity is a minimum when 7 is infinite; 
that is, when the power supplied to the clutch while the 
mass and load are coming to speed is infinitely greater 
than that required for the final value of the load. This 
quantity, the total energy “aX upon the shoes and 
clutch ring, is then equal to K, S*, the energy stored in 
the masses. This condition is approached when a clutch 
has to bring up machinery whose steady load is small as 
compared with its moment of inertia. On the contrary, 
the nearer n approaches unity the greater becomes the 


K ", When n is equal to unity, which is 


» (C) 


value of ™ i 
n 
the case when the clutch is closed just far enough to make 
its torque equal to that of the steady load, the total 
energy expended upon the clutch shoesand ring is infinite. 
The driven side will then come to speed in infinite time, 
in other words, will not start at all. Ib is not hard to 
realise the truth of these deductions. If a clutch has to 
bring up a mass only with no steady load, it is almost 
evident that of the total energy ane in coming up to 
speed one-half is lost in the clutch and the other half 
stored, since the slip is at first S and finally zero. If the 
clutch is to bring up a load along with the mass, then the 
friction of the shoes must be increased until the torque 
exerted is greater than that required for the steady load, 
and the amount of the excess determines the time required 
for attaining full speed. The less the excess the greater 
the time required for coming up and the greater also the 
lose, since during this time the torque required for the 
steady load occasions loss. 

So much for the theory. In applying it to practical 
working, let us consider clutches with wooden shoes, 
since they are most often used. The capacity of the 
clutch as such depends upon the number of foot-pounds 
of energy it can aid in storing, in addition to bringing up 
its steady load, without so burning the shoes that the 
require too frequent adjustment or renewal. Ifthe clutc 
be capable of transmitting the necessary torque, this de- 
pends upon the om Gp oa which the shoes may safely 
attain. That which they will attain depends upon the 
energy to be stored, the steady load to be brought up, the 
time of attaini«.z full speed, the heat capacity, radiating 
surface, and heat conductivity of the clutch. The 
temperature depends upon all of these taken together. 
For, suppose the clutch had no capacity for absorbing the 
heat, which must all be got rid of by radiation, the 
temperature would depend not upon the total energy lost 
in the clutch, but upon the rate at which it was ca 
upon the term n K, (S — s) in the second member 
of (A). Hence the greater the time of bringing the 
load to speed, in other words, the nearer n to unity, 
the less would be the temperature attained. Suppose the 
clutch had great heat capacity, high conductivity, and no 
radiating surface, 30 that all heat were retained and the 
whole clutch were at the same temperature. Then the 
temperature “er depend upon the total energy ex- 

nK,S? 

(n—1 
the load to speed, that is, the greater n the less would be 
the temperature attained. It follows, therefore, that 
there is some best length of time in which to bring a 
given mass and load to speed with a givenclutch. This 
18 s00n realised by the person handling a heavily loaded 
clutch, who instinctively learns to hold it at that degree 
of —— which produces least burning. It may be 
noted in connection with this that one can often bring up 
a load with a hard-worked clutch if the clutch shoes and 
ring be cold, when he cannot if they be hot from former 
service. 

It sometimes happens in practice that a clutch which is 
amply able to carry its steady load when acting merely 
as a coupling, is not only unable to bring the machinery 
and steady load to sco | but cannot even bring up the 
machinery idle, because the shoes are so burned before 
full speed is attained that they have lost their grip. What 
is the soaey * We may either make the shoes of a 
material which will withstand a higher temperature and 
wear less, or we may provide better facilities for dispos- 
ing of the heat. The firet remedy may be employed in 
the case of wooden shoes by charging them with paraffin or 
heavy oil, which will cause them to char less readily. No 
doubt some of the solutions for rendering wood fireproof 
would also be of value. Leather burns less and does not 
wear away so rapidly as wood, but the heat renders it 
brittle and it soon cracks in pieces. The second remedy 
is much to be preferred. The temperature of the shoes 
may be kept down by making them broader, thus at 
the same time increasing their heat ag heat con- 
ductivity, and radiating surface. Usually, however, the 
best way of accomplishing this result is to replace the 
clutch by one of larger diameter. Ifa larger clutch may 
not be mounted upon the same shaft because the one it 
will replace is already running at the greatest allowable 

ripheral speed, it should be placed upon an interme- 

iate countershaft running at a lower speed. It is to be 
borne in mind that in so doing the _ required of the 
clutch as such—the waste energy which it will have to 
take care of—has been in no way affected providing there 
is the same load and mass to bring to speed, Wha 


pended—upon y7and the less the time of bringing 





has been done is simply to increase the capacity for 
getting rid of heat without changing the amount of heat 
to be dissipated. 

In many cases the mass to be brought to speed is so 
small as to be negligible. Then the measure of —s 
given by most makers of clutches—the horse-power whic 
can be transmitted at a given number of revolutions—is 
sufficient. But, in cases such as are referred to above, 
where it is necessary to start all or part of a large mill 
by means of a clutch, such a measure of capacity is inade- 
quate. What the manufacturer should do is to give the 
number of foot-pounds of energy a clutch will store in 
addition to eee to speed all, or a given part of the 
load it is capable of taking care of when speed has been 
attained. ith such data at hand, an engineer, after 
having calculated the moment of inertia of the machine 
to be brought to speed, could determine the size of clute 
required without resorting to a series of more or less 
costly experiments. 





Society or EnGingErs.—The Council of the above 
Society have unanimously elected Mr. Perry F. Nursey, 
a Past President, and for 36 years a member of the Society, 
as honorary secretary and treasurer, in place of the late 
Mr. Alfred Williams, who had occupied the position since 
the foundation of the Society in 1854. 


FRENCH SUBMARINE TELEGRAPHY.—The shareholders in 
the Paris and New York Telegraph Company will con- 


sider at their next meeting the desirability of amalgamat- | ; 


ing the undertaking with the French Submarine Tele- 
graph Company. e object of the —— amalgama- 
tion is to form a continuous French submarine network 
between France and North America, Central America, 
and South America. The French do not relish the pre- 
ponderance—or, as they term it, the monopoly—of British 
submarine telegraph interests. 


Reak COLLISION AT LEAMINGTON.—On the evening of 
July 7 the driver of a down express passenger train which 
was standing at Leamington station on the Great Western 
Railway, through some mistake drew his train forward a 
few yards and then stopped. A local train for Stratford-on- 
Avon was behind him, and, thinking he was going right 
away, followed him up, and, not being prepared for the stop, 
struck the rear of the express a slight blow. One passenger 
complained of being shaken, and the guard of the slip coach 
at the rear of the express, which had just been attached 
by the Stratford engine, had his face bruised. No damage 
whatever was done to either train or to the permanent 
way. There are four lines of rails through Leamington 
station, viz., up and down main lines separated by two 
carriage tidings. The local train from Stratford arrives 
on the up line shortly before the express, and it always 
has a slip coach in the rear which it usually pushes 
through the cross-over road on to the tail of the express as 
soon as it arrives, but on this occasion, as the express was 
late, the local engine got rid of its coaches, picked up 
those for the next trip, and then, with the empty coaches 
behind it and the slip coach in front, awaited the arrival 
of the express on the up line. As soon as this latter had 
sereee, the cross-over road points were pulled over 
and the local train signalled to attach the slip coach. 
This was properly done, and the driver of the express 
seeing some white lights waving took them to mean that 
he was to draw forward in order to clear the cross-over 
road, while the driver of the local train, without waiting 
for any hand signal, followed him up. The express was 
drawn up about one and a half coach-lengths, and the 
driver stopped without receiving any signal to do so. 
Major Yorke, in his report, considers that no draw-ahead 
signal was given to the express driver, but, on the other 
hand, he concludes that the driver would not have drawn 
ahead unless he honestly thought such signal had been 
given him. The inspector, however, considers that he 
did not comply with the rules, in so far as he failed to 
7, himself that the signals he saw were given by his 
guard, the only person authorised so todo. He also blames 
the local driver for drawing forward without a signal 
from the shunter. This man, who has been a driver for 
41 years, states, in contradiction to the shunter, that it is 
not always usual to give such signal. Major Yorke states 
that he is inclined to believe him, and that, therefore, 
‘*it indicates a certain looseness in the working of the 
station which should be corrected in future.” He also 
— out that the method of attaching the slip coach in 
orce at Leamington is contrary to the order made upon 
the company, in accordance with the Act of 1889, inas- 
much as two trains are allowed to be in one section at 
once, and he suggests that the company should apply to 
the Board of Trade for exemption from absolute block 
working between the north and south signal cabins at 
this station. It appears to us, however, that short of 
backing the express on to the slip coach in a siding or on 
the up line (a proceeding which would entail the loss of 
much valuable time, and is only mentioned in order to be 
at once dismissed), it would be best for the company to 
insist that the slip coach be attached by the local engine 
only, so that it must return to pick up its coaches and not 
follow the express out. It is true that technically two 
trains would be in one section together, but if the rd 
of Trade insists on all station sections, where coaches and 
horse-boxes, &c., are attached to trains by shunting or 
other engines, being exempted from absolute block work- 
ing, they will find that every important station in the 
—_ will have to be thus treated. It came out in the 
evidence that the vacuum brake on the local train was 
properly connected up, but that the driver had not created 
the necessary vacuum, and therefore had to stop with his 
hand brake only. What have the friends of the vacuum 


t | brake to say to this? 





LAUNCHES AND TRIAL TRIPS. 

On the 19th inst. Messrs, William Simons and Co., 
Renfrew, launched complete, with its dredging and pro 
pelling machinery on board, the twin-screw hopper 
dredger St. Alban. It is the first of two hopper dredgers 
recently ordered from this firm by the Government, and 
the fifth hopper dredger they have constructed for the 
British Admiralty. The St. Alban is specially designed to 
dredge and discharge clay of very adhesive nature, and is 
capable of working to a depth of 46 ft. under water. The 
latest improvements have been carried out in this vessel, 
and it is expected it will leave for Portsmouth in a few 
days, where it is to be employed. 


Messrs. William Denny and Brothers, Dumbarton, 
launched on the 11th inst. a steel twin-screw steamer 
named Calvados for the London, a, and South 
Coast Railway ey and intended for service between 
Newhaven and Caen. The vessel is 195 ft. by 28 ft. by 
15 ft., and of about 600 tons gross. 


There was launched on the 13th inst., from the yard of 
Messrs. David and William Henderson and Co., Partick, 
a steel screw steamer named Breconshire, of about 3500 
tons, which they have built to the order of Messrs. J. and 
A. Roxburgh, of Glasgow. The dimensions are: Length, 
330 ft.; breadth, 44 ft.; depth, moulded, 30ft. The 
engines are triple-expansion, with cylinders 24 in., 40 in., 
and 64 in. in diameter, with a stroke of 42 in. There are 
two large single-ended boilers, with a working pressure of 


On the 19th inst. Messrs, Ramage and Ferguson, 
Limited, Leith, launched a passenger and cargo steamer 
named Sofia, built for the eastern Mediterranean trade 
for foreign owners. The dimensions are : Length be- 
tween perpendiculars, 200 ft.; breadth, 29 ft.; and 
depth, 16 ft. The engines are triple-expansion, having 
cylinders 15 in., 24 in., and 39 in. in diameter by 30 in. 
stroke, supplied with steam from a steel boiler working 
up to 160 lb. pressure, 


The s.s. Torbryan, 178 ft. long, 28 ft. beam, and 14 ft. 
24 in. depth moulded, built by Messrs. R. Creggs and 
Sons, of Middlesbrough, was taken out for loaded trial on 
the 18th inst. with satisfactory results. The engines, 
which have cylinders 14 in., 224 in., and 37 in. in dia- 
meter by 27 in. stroke, were supplied by Messrs. West- 
garth, English, and Co., of Middlesbrough. The owners 
are Messrs. Whiteway and Ball, Torquay. 


The French protected cruiser Descartes, to be launched 
shortly at St. Nazaire, is a sister ship to the Pascal, 
which is building at Toulon, and she ie been on the 
stocks since 1892. She is of 3880 tons displacement, and 
measures 315 ft. 6 in. long by 42 ft.4 in. beam. Her 
engines, of 9000 horse-power, are expected to give her 
a speed of 19 knots. Her steel deck is but 1% in. thick, 
but she has good coal protection as well. ‘The arma- 
ment will consist of two 6.2-in. quick-firing, ten 3.9-in. 
quick-firing, fourteen 3-pounder quick-firing, and eight 
1-pounder machine guns, with four torpedo ejectors. 


The new United States torpedo-boat Ericcson, which 
was built at Dubuque, Iowa, has arrived at New York, 
where she will undergo her trials. Three modified 
Ericcsons are to be laid down immediately. These will 
be 159 ft. long by 16 ft. broad, witha mean draught of 
5 ft, Lin., and, with engines of 2000 horse-power and a 
displacement of 135 tons, they are expected to attain a 
speed of 24.5 knots. Each will carry 50 tons of coal, and 
will have three tubes for 18-in. torpedoes, 


The Dutch coast-defence turret ram Pitt Hein, a sister 
ship to the Cortenaer and the Evertsen, has been recently 
launched. She is of 3400 tons displacement, 283 ft. in 
length, 47 ft. in beam, and, a 4800 horse-power, 
is to have a speed of 16 knots. Her belt armour is6 in. 
thick, her turret armour 9.4 in., and her steel deck 2.4 in. 
In her single turret, which is placed forward, are two 
8.2-in. guns, and there is a similar gun behind a shield 
aft. On each beam there is a 5.9-in. gun, and on deck or 
in the tops are six 12-pounders and six 1-pounders. There 
are also two torpedo ejectors. 





THE WoORLD’s TELEGRAPHS.—The “ya er length of 


telegraph lines in existence throvghout the world is com- 
puted at 1,069,123 miles. This total is made up as 
follows : Europe, 382,937 miles ; America, 548,812 miles ; 
Asia, 67,875 miles ; Africa, 21,687 miles ; and Australasia, 
47,812 miles. 


SMALL ARMS FOR THE AMERICAN Navy.—The United 
States Chief of Naval Ordnance bas postponed a pro- 
posed test of small arms for the American Navy until 
October 1. The postponement has taken place in conse- 
quence of the weapons of the competing manufacturers 
not being ready on September 1. 


Curtous AccIDENT ON THE CHATHAM AND DOVER 
Linz —As a train was running through the Elephant and 
Castle station of the London, Chatham, and Dover Rail- 
way on the 5th of last month, a piece of coal fell off the 
bunker of the tank engine, and injured four or five people 
standing on the Longin one sustaining a fractured jaw 
and concussion of the brain. General Hutchinson, in re- 
porting on this, recommends that all bunkers of tank 
engines, and all tenders, be fitted with railings, and that 
strict orders be issued that coal musé not on any account 
ever be stacked above this railing. Many companies, 
including the Chatham and Dover, are already doing this, 
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Compitep By W. LLOYD WISE. 

BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1888—1888, 

The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&e., of ~~ Communicators ag -~ oe, 2 Oftee 

Copii ifications ma at atent 
Sale hem. 88, Oureltoretrest, Chancery-lane, E.C., at the 


— ce of 8d. 
The date of the advertisement of the tance of a complete 
specification is, in each case, given after the abstract, unless the 





atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the pt let ification, 


of a complete speci, 
give notice at the Patent Ofice of opposition to the grant 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


11,465. F. Blackshaw, Brighton. Seed Drills. 
[4 Figs.) June 18, 1894.—This invention relates to seed drills. 
The machine a framework A, in the fork of which is a wheel 
B, and upon its axle a toothed wheel C is fixed, which connects 
with a toothed wheel D by achain n, the axle of the latter wheel 
— through the hopper E and having a brush b attached to 
keep the outlet free from seed and to regulate the supply to the 
chute F. The coulter G is connected to the frame A so that it 
can be adjusted to the required height. Behind the hopper isa 
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rake d, the shaft of which can be regulated to any height, this 
rake being enabled to fall into its proper position after being dis- 
placed by passing over stones. Means are provided for limiting 
the quantity of seed passing through the outlet g. As the wheel 
B is passed over the ground the coulter G forms the furrow, and 
the motion transmitted by the two toothed wheels C, D revolves 
the brush inside the hopper and keeps the outlet to the chute 
free, thus allowing a continuous supply to pass through the hole 
in the disc h into the chute, the rake d covering up the seed with 
soil. (Accepted August 15, 1894). 


ELECTRICAL APPARATUS. 


15,577. F. Chaplet, Paris. Electric Furnaces. 
[8 Figs.) August 16, 1893.—This invention relates to an electric 
arc furnace formed of two —— | ge of refractory material 
luted together, traversed by movable electrodes, and provided 
with tubes, the arrangement being that the material to be melted, 
which is arranged in these tubes, is separated from the atmosphere 
that exists in the interior of the furnace by the refractory wall 
of the tubes either totally or until the material arrives at aper- 
tures in the tubes that serve for the running of the melted material 
into a removable basin hollowed out of the hearth of the furnace, 
and near to which aperture electric arcs can be produced between 
pairs of electrodes. (Accepted August 15, 1894). 


13,410. _C. M. Dorman and R. A. Smith, Salford, 
Lancs. Electrical Switches. [17 Figs.) July 11, 1894.— 
This invention relates to electrical switches, and consists of a 
lever, one end of which forms a handle, the other being provided 
with a contact device for making and breaking an electric circuit, 
the fulcrum being between the handle and fhe contact device. A 
spring D is provided of a U or Y form, the arms of which have a 





[eemonent tendeney to open outwards, the two ends of the spring 
ing provided with bearings, round which they can turn in the 
same plane. One end E! of the spring is pivoted on the lever A at 
the same side of the fulcrum as the contact device, and the other 
end E? is pivoted at a fixed point near the contact end of the lever 
in such a position that the outward pressure of the arma of the 


tions, but at the moment of breaking contact, tends to draw the 
contact end of the lever rapidly away from the fixed terminals, 
the middle part of the spring being unconstrained, except by the 
pivoted ends. (Accepted August 15, 1894). 

7322, C, Christgau, Scharmbeck, Germany. Elec- 
tric [4 8.) April 12, 1894.—This invention relates 
to an electric central alarm apparatus consisting of a central clock 
with three contacts }, e, g, of which the first is effected by the 
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hour hand, the second by the disengaging lever of the striking 
mechanism, and the third by the second hand of the clockwork, 
by which a bell is sounded in a certain room switched on by a 
switchboard k beside the central clock at any desired time. (Ac- 
cepted August 15, 1894). 


LIFTING AND HAULING APPLIANCES. 


11,821. G.B. Shepherd, London. Hoisting Appa- 
ratus. (9 Figs.) June 15, 1893.—This invention relates to means 
for raising and lowering the weights of a pile-driver, and consists 
ofa jib mounted upon wheels. A cylinderis connected with a tank 
which forms a vacuum reservoir, 80 as to allow of the piston start- 























ing quickly, and giving immediate control over it. The driver of 
the pile is raised by creating a vacuum in a tube, and when it 
reaches the top the vacuum is fully destroyed and the striker 
falls. Means are provided for applying the hoisting apparatus to 
lifts, fire-escapes, &c. (Accepted July 18, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


15,410. L. Edworthy, Hamilton, Wentworth, 
Outario, Canada. Moulding Machines. [23 Figs.) 
August 11, 1893.—This invention relates to moulding machines. 
The general casting moulds are provided by means of a case 
having a series of pneumatic tubes on a framework which 
perates and Is a series of self-adjustable rammers which 
are supplied with sand by sieves rotating over hoppers, operated 
and controlled by air cushions contained in the tubes. The work 
at this stage then proceeds automatically to be operated upon 
by devices which adjust the bottom boards, and press the mould- 
ing sind to an even surface. The mould is then automatically 
transferred to another part of the machine for venting, gate- 
cutting, and application of parting sand, proceeding then to 
another part a the machine where the co is removed, pat- 
terns drawn, facing applied, pattern printed, and then removed, 
after which the cope is readjusted and the process completed. 
(Accepted August 15, 1894). 


11,473. W. Fairweather, Glasgow. (The Babcock and 
Wilcox Company, New York, U.S.A.). Pune! » &C., 
Metals. [13 Figs.] June 13, 1894.—This invention relates to 
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machines for stamping, punching, and flanging metals. The 
male punching die 10 is raised by the lifting ram, and the 





spring tends 


to hold the lever over both the ‘‘ on” and “‘ off” posi- 





their tongues enter the gains in the shank of the punching 
die, holding them firmly in position. The blank plate 14 is in- 
se , and water introduced into the cylinder 31, elevating the 
female punching die 11 so as to punch the plate, after which the 
two ramscan act independently. The female die is then retracted, 
leaving the plate adhering to the punch 10. The stiffening collar 
is inserted in the recess of the forming die, and pressure applied 
to the cylinder 30, advancing the platen 5 and forming die 7, 
within which the die 11 is now retired into an inactive position 

The advance motion of the forming die 7 against the other form 

ing die 6 first forces the plate 14 over the enlargement of the 
male punch, so that the ins of the manhole in the plate are 
formed upon the stiffening collar, the abutment of one forming die 
upon the other, convexing the plate. The pressure in the cylin- 
der 30 is now released sufficiently to allow the platen 56 to par- 
tially retract and relieve the compression upon the forming die 6. 
The inte ng blocks are then retracted, and the manhole 
punching die permitted to drop —_ the manhole into an in- 
active position. Pressure is again applied to the cylinder 30, and 
the flange is formed on the perimeter of the plate, the flanging 
collar being guided concentrically with the work, which is 
— ejected by a segmental collar. (Accepted August 15, 


PUMPS. 


11,623. E. Kaselowsky, Berlin, Germany. Pump- 
| Apparatus for Mines, &c. (3 Figs.) June 15, 1894. 
—This invention relates to a power plant for raising liquids from 
mines by a water motor situated within the mine and driven by 
a force pump situated on the surface. Two ating accumu- 
lators are inserted in the conduit connecting the force pump 
with the motor, one at the commencement and the other at the 
end. The pump sucks water from the tank d and delivers it into 
the small lower cylinder f of the first accumulator. The plunger 
g of this cylinder is connected by a piston-rod A with the piston ¢ 
within the large upper cylinder *, into which steam is admitted, 














the water contained within the cylinder/ being thus put under high 
pressure by the action of the steam on the piston i. e water 
then flows through the pipe m down to the small lower cylinder 
S' of the second accumulator, and after having passed this enters 
@ motor n which drives the thirdpump 0. The wastewater of the 
motor n is delivered back into the tank d, and is led through 
the small cylinder of the third accumulator. The capacity of 
the respective waterways i or d with any increase 
or decrease of pressure respectively, so that the velocity of the 
water is kept normal. (Accepted August 15, 1894). 


RAILWAYS AND TRAMWAYS. 


7518. T. E. Halford and J. Battams, London. 
Wheels for Tramway, &c., Vehicles. [9 Figs.) April 16, 
1894.—The object of this invention is to construct wheels for rail- 
way and tramway vehicles so as to enable the latter to travel either 
on any ordinary road or on rails. The flange c is formed asa loose 
ring d, which is secured to the wheel a by means of a plate at the 








back fastened to the wheel by bolts. Means are provided by 
which the flange can be fastened concentric with the wheel 
when travelling on the rails, or be allowed to revolve independently 
of it when travelling over a common road. Between the wheel 
and the k plate are a series of antifriction rollers, against 
which the inside of the flange beats when the wheels travel over 
an ordinary road. (Accepted August 15, 1894). 


10,703. D. J. Morgan, Barry, Glamorgan. Axle- 
Boxes. [7 Figs.) June 2, 1894.—The object of this invention 
is to provide means for changing the brass bearings of axle-boxes, 
and also to allow the axle bearing itself to be trued up without 
removing the axle-box or brass oe, The axle-box is made in 
two parts, the lower half b being capable of removal without in- 
terfering with the top half a. Projecting lugs a1, b! are cast on 
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the sides of each of the halves, through which bolts ¢ are 
to hold both parts together, a projecting snug being cast on either 
part to fit into a recess on the other. To insert the brass, the 
wagon is slightly lifted and the brass then passed up and around 
the axle journal. Horns are cast on the brass in order to keep it 
securely in place. The bottom half by being screwed up against 
the brass helps to keep it in position and acts as a grease reser- 
voir. (Accepted August 15, 1894). 
SHIPS AND NAUTICAL APPLIANCES. 
14,971. R.Haddan, London. (I. Gros, Paris.) Steam 
Carriages. (6 Figs.) Auguet 4, 1893.—This invention con- 
sists of a steam carriage for use on roadways, in which the furnace 


and boiler, &c., are arranged on the fore carriage and in connec- 
tion with the two fore wheels. A rotary frame supports the fore 





blocks 20 advanced between the forming die 6 and platen 4 until 


body, and a vertical shaft traverses the pivot of the frame, and is 
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geared to the motor wheels on the frame. Parallel bars are con- 
nected to the fore body, and are eens by springs on the axle 
of the rear wheels. The shaft isdriven by bevel gear from a 
crankshaft revolved by rods of pistons in steam cylinders. The 
boiler, with vertical water tubes, is provided with a steam super- 
heater. A float in the boiler governs a slide valve, and the latter 
is adapted when open to allow steam to to actuate the feed 
ump, 80 that the water level is automatically maintained in the 
jler. Petroleum is adopted for the firing, and is contained 
in a reservoir, whence it es to atomisers firing the boiler 
through holes in the furnace wall. Steam is fed to the atomisers 
and to the driving cylinders by a device which reduces the 
supply to the former as the pressure rises, and vice versd. A 
Tony lever governs the admission of steam. (Accepted August 8, 
1894). 


11,131. J. Schofield, Hull, Yorks. Floating Dock. 
{4 Figs.] June 8, 1894.—This invention has reference to a float- 
ing dock which is collapsible in order to allow the base to be 
submerged for the ship to be placed in position, and to be stable 
without the use of lateral supports. The dock is constructed in 
two parts, the conductor A and the base B, this base being attached 
to the conductor by means of hinged struts and girders. The base 
forms the lifting part of the dock, and is divided into a number 
of compartments. The conductor A balances the base B during 
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the operation of rising or submerging, the conductor being 
ballasted to about half its depth, and remaining a fixed balancing 
vessel, Means are provided for allowing the base B to sink inde- 
pendently of the conductor, and also to allow it to sink and rise 
perfectly parallel to the latter. In the latter case, the lifting 
part of the dock is connected to the conductor by the struts G, 
G!, G2, G3 pivoted to longitudinal and transverse girders, and the 
base is only free to fall and rise, in response to the action of the 
pump or submerging valves, parallel to the conductor. (Accepted 
August 15, 1894). 


STEAM ENGINES, Sees, EVAPORATORS, 
Cc. 


12,036. J. Angus, London. Boilers. [1 Fig.] June 21, 
1894.—This invention relates to a multitubular steam boiler, and 
consists of a blast pipe having at its delivery end a blast orifice 
equal ia area to twice that of the two exhaust steam pipes a, aad 
placed in an annular air chamber formed by extending the base 


of the chimney into the smokebox. The base of the chimney ex- 
tension e is fitted with ascreen sey g for intercepting live cinders 
and sparks, and thus preventing the occurrence of fires. 
lower end of the blast orifice is provided with a blowpipe h and 
steam jetk. (Accepted August 15, 1894.) 


12,380. L. D. Davis, Erie, Penns., U.S.A. Boilers. 
{7 Figs.) June 26, 1894.—This invention relates to a steam boiler 
— water tubes extending vertically upwards, then bent and 
inclining upwards, and again bent and extending vertically up- 
wards from headers at the rear of a firebox J to headers F, F!, G, 
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G', at the front of a drum E above the firebox, so 
walls of a series of flues along which the product 


pass from the rear of the firebox to the chimney C!. (Accepted 
August 15, 1894). 
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13,362. C. J, Galloway, Manchester. Boilers, 
{6 Figs.) July 10, 1894.—This invention relates to the construc- 
tion of the flues of Galloway boilers. The flue consists of two sides 





A which are corrugated except at their edges and upper and lower 
parts B, C respectively, both of which are undulated except at their | 
edges which are riveted to the edges of the sides A. Each tube D 


has its ends coned outwards to fit the undulating surface of the 
parts B and C, to which they are riveted. The parts B,C are 
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made in lengths having their ends flanged outwards, and the 
flange of each length is riveted to that of the next. (Accepted 
August 15, 1894). 


TEXTILE MACHINERY. 


13,210. H. W. Sanderson, Chiswick, Middlesex. 
Printing Textile Fabrics. (1 Fig.) July 7, 1894.—This 
invention relates to the printing of textile fabrics, and the object 
is to print them with much less, and a different quality of, colour, 
so that a sharp outline of the pattern can be obtained. The de- 
sign is raised on the printing rollers, and the fabrics printed on a 
comparatively hard surface with printing ink, which is applied 


to the rollers in small quantity, as required, by a vibrator and 
intermediate rollers. G are ducts, H ink rollers, Q ink-carrying 
rollers, Q! ink-distributing rollers, R R! inking rollers, R2 inter- 
mediate rollers, F printing rollers, K vibrators, each adapted to 
be brought into contact with its relative carrying roller Q by 
means of an arm N, the rollers Q, Q!, R, R!, R®, and F' being sup- 
ported in adjustable bearings. (Accepted August 15, 1894). 


MISCELLANEOUS. 


15,264. P. Marino, Paris. Plating Metallic Sur- 
faces. [5 Figs.) August 10, 1893.—The object of this inven- 
tion is to deposit upon surfaces, whether inside or out, metals 
which strongly resist corrosion. Movable and adjustable jackets 
are employed for holding electro-plating solution against ex- 
terior or interior surfaces and depositing metallic coating from 
them. A metallic plate is used as the outside of the jacket, which 
is employed as the positive pole of the apparatus, this plate not 
forming part of the bottom or end of the jacket. The jacket is 
constructed so as to be sufficiently flexible to be adapted to any 
inequalities of the surface. Means are provided for applying pres- 
sure to the elastic edges of the bottom and ends of the jacket, so 
as to render it temporarily water-tight] while holding the plating 
solution inst the surface. An absorptive material is used, 
such as felt or vpn ga within the jacket, as a vehicle for 
the electro-plating solution when desired. A syphon and stopcock 
are provided for filling and emptying the jackets with solution, and 
also their partial opening during the plating process, so as to 
facilitate it by producing a slight movement in the solution. 
(Accepted August 15, 1894). 

5873. W.H. West, Norwich. Weighing Machines, 


(10 Fige.] March 21, 1894.—This invention relates to portable 
weighing machines, and consists of an iron box frame F with 
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solid handles covered with a goods scale plate G S P and asliding 
lid SL. The weight box is partitioned off from the main 
part. In the centre of the square section of frame F are two 


is fulcrumed upon knife-edged steel centres S C!. This main 
lever is connected with two levers B by a steel pin S C2 with 
knife-edges and steeled loops L! upon which rest steel pins 
S C3 in the central ends of the levers B. Upon the upper side 
is a flanged index over which moves a runner R. At the ex- 
treme end of this lever is a transverse bar T with pendant ends 
in which are koife-edged steel pins upon which is suspended 
a weight scale W S on steel bearings, which are thus protected 
from the weather by the transverse covering. Means are provided 
for allowing the weights to drop down the shaft upon the scale 
plate M P at the bottom, by which they are secured from loss if 
they are left on the scale during transit. The sliding weight R is 
constructed with a sight hole S H with steel pointer dropping 
into a slot showing the correct position on the index while in use. 
(Accepted August 15, 1894). 


12,855. J.Sherwin, Hanley, Staffs. Kiln for Baking 
Tiles, &c. [2 Figs.) July 3, 1894.—This invention relates to 
kilns, and consists of means by which the number of fire mouths 
is reduced. The heat from the fire mouth A is conducted up the 
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front and over the top and down the back of the firing chamber F 
by the flues B, thence along the bottom flues C into and up the 
front and back flues D, and out into the chimney E. (Accepted 
August 15, 1894). 


13,034. H., H., A., and A. Turner, Denton, Lancs. 
Felt Hat Body Planking Machines. [4 Figs.) July 5, 
1894.—This invention relates to machinery for planking felt 
hat bodies of the type in which sets of rollers are employed, 
and between which rollers, after being immersed in hot 
water, the hat bodies are placed and treated. A, A! are 
two sets of rollers for planking the hat bodies, the bearings of 
which are on the frames B, B!, The frames B are formed solid 
with the end frames of the machine, whilst the frames B' are 
formed separate, and are capable of sliding on the bends of the 
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end frames to and from the stationary frame B, so that the rollers 
A are kept always equidistant from the rollers Al. The sets of 
stout india-rubber rings C, C! each encircle two rollers, and are 
let into grooves formed in the latter, The rings in the rollers A 
are jslightly inclined to the left, and those in the rollers A’ to the 
right. The bearings of the upper rollersof each set are supported 
in slide blocks A? from tension screws, so that the tension of the 
rings can be oo The lower roller of each pair is provided 
with a spur pinion D which gears with the pinion E, connected 
with the driving pulley F, through the intermediate change spur- 
wheel G on the stud H. (Accepted August 15, 1894). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





cheeks C! with ateel bearings 8, Bl upon which the main lever M L 


consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 
street, Strand. 
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LITERATURE, 


Marine Boiler Management and Construction. By C. E. 
SrromeyeER. London and New York: Longmans, 
Green, and Co. [Price 18s. net.] 

[Szconp Norice. ] 


In our previous notice of Mr. Stromeyer’s book 
(vide page 379 ante) we dealt only with the opening 
portions. We have now to consider the remainder. 

The chapter on fuels and combustion is very com- 
plete. On page 76 the explanation of the necessity 
for reducing the theoretical coefficients for the velo- 
city of funnel gases to allow for the effect of fric- 
tion and bends, is, however, not quite satisfactory. 
The real cause of increased resistance is thereby 
not explained. The products of combustion travel 
at different velocities through the different sections 
of their passage from the stokehold to the funnel. 
At every reduction of velocity surplus molar 
energy is converted into molecular energy or heat, 
whereas every acceleration is a mechanical effort 
produced by an equivalent preponderance of onward 
pressure, and the sum of these separate elements 
of head constitute the total draught pressure which 
is measured at the base of the funnel, the excess of 
the external air-pressure or forced air-pressure. 
Regarded in this way ‘‘ friction” disappears as 
friction, and we see only the action of incalculable 
swirls which, in their utmost complexity, are still 
conceived to conform with the fundamental for- 
mulze for change of velocity. 

There is one source of economical advantage in 
the use of forced draught which is not referred to 
by the author. Combustion in the furnace is prin- 
cipally the chemical union of oxygen with carbon, 
the flying molecules of a gas with the surface mole- 
cules of a stationary solid. Chemical action occurs 
only after actual contact. However great the 
mutual affinity of carbon and oxygen, that affinity 
will not lead the oxygen to seek the carbon, nor will 
it provoke the carbon to make advance to the 
oxygen. ‘Those oxygen molecules which succeed 
in pissing through the air spaces in the fuel with- 
out touching the walls thereof are wholly wasteful 
in thermal economy. The smaller, therefore— 
that is, the narrower—these interstitial air spaces 
are, and the thicker the fire, within certain limits, 
the less chance is there for any oxygen molecule to 
run the gauntlet uncarboned, and the less excess of 
air will be used, that is, the less waste of heat will 
there be. This necessitates forced draught, and it 
is the only explanation we know of the many asser- 
tions made that forced draught is, apart from waste 
heat utilisation, thermally economical, as well as a 
great convenience. 

On heat transmission the author derives from 
Geoffry’s experiments that the rate at which heat is 
transmitted through tube heating surface is, in heat 
units per square foot per hour, 

2 
~ 217 
where ¢ is the temperature difference between the 
hot gases and the boiler water. Rankine gave a 
similar equation with the divisor between 160 and 
200, as an approximation to Peclet’s complex 
formula. Rankine gave also adiagram, which looks 
like an expansion diagram, to represent this rela- 
tion graphically. The subject has, therefore, not 
been advanced by the present author beyond 
the stage at which Rankine left it. If the rate 
of transmission be proportional to the square 
of the temperature difference, as they both state 
that it is, then a common expansion diagram, 
with heating surface for volume, and tempera- 
ture difference for pressure, represents the order 
of transference of heat by the tube heating surface. 

It is a property of the common hyperbolic ex- 
pansion diagram which is not well known, that 
the slope at any point is proportional to the square 
of the pressure ordinate at that point. The slope 
at any point is p/v, and this is proportional to p?, 
because 1/v is proportional to p. 

The horizontal dimension may be heating sur- 
face per pound of gas or else per pound of coal per 
hour, or otherwise per square foot of firegrate. 
The rectangle of the diagram is the product of the 
divisor—217 or 200, say—by the specific heat of 
the gas by the pounds of gas per hour, when more 
than 1 Ib. is the basis of the calculation. Let the 
divisor be 217, as given by Mr. Stromeyer, and 
the specific heat of the gases .237, as given by him; 
say that the smokebox temperature is 450 deg., 
and the boiler water 300 deg. ; what heating surface 





e 





is required between 1000 deg. and 450deg.? Fig. 6 
gives the graphic solution. 

Make AC = 450, A B = 300, then BC = 150, 
and the area of the rectangle F C B E being 217 x 
.237 = 51.43, divided by 150 = .3429 = EB. We 
are considering only 1 lb. of gas per hour. The 
horizontal scale in the figure is 64 times the vertical 
scale. Construct now the hyperbolic diagram with 
area of rectangle constant = 51.43, and the length 
from B to any ordinate will be the heating surface 
required per pound-of-gas-per-hour between the 
smokebox and the position where the temperature 
is as denoted by that ordinate. At K H the tem- 
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perature difference is 700 deg., and E K = .0735 ; 
therefore K B = .2694, the heating surface required 
per pound-of-gas-per-hour. The author of the 
book under notice brings differentials and integra- 
tion into this investigation, we think quite un- 
necessarily. In this country at least, a diagram 
like that we now give is much more satisfactory 
to engineers. The arithmetical determination is 
also quite sufficient, but on the diagram the use- 
lessness of a nearly horizontal ending of the curve 
is more obvious. Observe that on this diagram 
transmission of heat is denoted by fall, not by 
area. 

The expression given by Rankine, and adopted in 
form by the author, was made to be an approxima- 
tion to Peclet’s more elaborate formula. It may be 
well to mention here that the appropriate index to 
agree with Peclet’s formula ought to be about 1.6, 


— 

its’ which can also be re 
presented graphically, may be found to be service- 
ably approximate. We have not applied it. 

In Mr. Stromeyer’s chapter on ‘‘Strength of 
Materials ” there is much useful matter dealt with, 
perhaps too mathematically for the generality of 
readers. The article on shearing stress deserves 
notice as being novel and instructive. The author 
has been long favourably known in connection with 
ingenious and wonderfully sensitive strain-measur- 
ing instruments. He describes here how he mea- 
sures the twist of a bar under torsion with the 
greatest accuracy by the help of a pair of mirrors, 
one at each end of the bar, inclined at 45 deg. 
to the axis, so that a fixed scale at a distance 
can be observed at the same time by double 
reflection and by direct vision. The relative 
displacement of the reflected image is propor- 
tional to the angie of twist. This can be ob- 
served through a telescope, and as the reflectors 
are fixed to the ends of the bar, should both ends 
move the displacement will still give the relative 
twist. He then shows how, by such experiments, 
our knowledge of the action of materials of con- 
struction when strained beyond the limit of elasticity 
may be increased. This is a good example of the 
kind of questions discussed in the pages which are 
devoted to theory. For round shafts the usual 
formula is 


not 2. Probably e = 


D3 T 
M= — 38 
51% 5® 2 


where the letters are the initials of moment of re- 
sistance, diameter, radius, and stress intensity at 
the surface fibres. When a shaft is twisted beyond 
the limit of elasticity, the value of S obtained by 
this formula goes on increasing up to rupture, and 
the author now investigates a formula to determine 
what is the actual intensity of shearing stress under 
such conditions. Very little has been done before 
in this direction ; we therefore welcome this con- 
tribution now as a step forward from what is mis- 
leading to that which is rational and definite. 

The following is a re-statement of the investiga- 
tion, but without employing differentiation, and 
therefore in a form more cumbrous than the 
academic demonstration given in the volume. The 
author starts on the reasonable assumption that, 
during a torsional experiment on a round shaft, the 
shearing stress is, throughout the cross-section, in 
the successive stages of torsion, of the same 








intensity at points where the longitudinal angle of 
torsion is the same. This angle is the twist 
angle x radius at the point considered —~- the 
length for which the twist is taken. If we 
conceive a diagram of shearing stress, from the 
centre A to the circumference R, Fig. 7, to be 
continuously represented during a torsion experi- 
ment, with vertical bands comprising, each one, 
always the same range of stress, we would observe 
that these bands would, as the torsion increased, 
move towards the centre, each narrowing in the same 
ratio at the same time, so that the breadth of any 
one of those bands would be, continuously, inversely 
as 9 the transverse angle of torsion. The radius of 
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the position of each band would likewise vary and 
be also continuously inversely as & In the sketch 
diagram, Fig. 7, such bands are shown. The stress 
ordinate, which was at B when Mo was equal 


to Re S,, has moved to C when the moment has 


become M, = 3 R°S,. As the stress, meaning 
intensity of stress, is constant in each band, and 


the radius of any band is as : , and its breadth 


‘ P : 
as 4, and the circumference of its annulus as < it 


follows that the moment effect of the diagram area 
@ 
ACD E when the angle is 4, is ( a) of the moment 


1 
of resistance of the diagram area A B S R for which 
the angle was %. What are usually given as the 
stresses are, say, S, or S,, calculated as if the stress 
diagram were AS, Ror AS, R. 

The total moments of resistance for angle ® and 
6, respectively are 


effect of oe effect of =7 R39 
2 


Mo= aABSR = ASR So 
effect of effect of _? 
M= acCDE * EDSR : =3 ®& 


= ae (7) So +2eR 2-%y_* Rs 3; 
2 0; aT 2 
The length D S being in the reasoning indefinitely 





small, but still = r S . 9, r is regarded in the last 


line as equal to R. 

When, in a fraction, the denominator is rela- 
tively only slightly greater than the numerator, 
the nth power of the fraction is less than unity by 
n times this difference divided by the denominator, 
nearly ; therefore, say 


9\* -1_3 (%-% 
7) ( A, ): 
Dividing through by = R*, and substituting this 


Bos 3 
value for (- » We get 
01 


6, — % 0, — % 
1-3(4—%) g 4(45%)s-=8 
( A, ) s+ ’, 1 


3 (% 5) So + 4 (A= %) = 8, — & 
A, A; 


s- 9, (S; — So) = 3 So, the new formula. 
4 (0; — 4) 4 


When the rate ? —% is cteined frome tho tee 
0 


or 





gent of a plotted stress curve, 8, may be written 
for S, in the final term. Up to the elastic limit 
this formula agrees with the usual calculation, be- 
cause then 
9; 
4,—% 8 —S8o 
and S, may be taken quite near to S,, then the ex- 











pression becomes 
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The formula now investigated gives the actual 
intensity of shearing stress at the surface fibres, 
according to the author’s reasonable assumption. 


When the rate ©!—® becomes insignificant the 
first term in the 


0; — 9% 

‘value vanishes, and therefore 
the actual shearing stress will be, before rupture, 
three-fourths of the stress by the usual formula. 
To point out how this is so, is what the author 
has done here. We remark, however, not antago- 
nistically, but merely to fairly represent the con- 
ditions, that the investigation involves the stipula- 
tion that the transverse angle of twist is the same 
from centre to circumference throughout, in each 
cross-section, or that there is no tangential circum- 
ferential shearing even after the limit of elasticity 
has been passed. 

We think the formula arrived at is at least a 
valuable approximation to the actual stress at the 
surface. On the same plan a diagram can be made 
showing, as in Fig. 7, the stress intensity from 
centre to circumference, if a series of moments 
and angles of torsion are obtained by experiment. 
The author applies the formula now given to the 
analysis of a diagram of torsional stresses given 
in a paper by Platt and Hargraves, and the con- 
clusions arrived at are most conformable with 
rationality. The moments need not be taken as 
close together as for S, and S, here. The angles 
and moments are plotted as noted, and a fair curve 
drawn through the points and the slope of the 
So 
0 

There are in the volume under review many 
very clever investigations of what are trifles 
in themselves, but all of importance in the 
mathematical grasp of the subject which it is the 
author’s aim to give to those who follow his de- 
monstrations. In one of these, the refinement of 


tangent to this curve at any point gives = = 


the ordinary formula for the pressure in a cylin- 
drical shell, ” fn 
ti 


p, where d is the internal 
diameter, the result arrived at agrees with what 
has been given by Rankine and others, that d 
should be the internal diameter plus one thickness 
of the shell. The strict demonstration, according 
to the theory of elasticity taking into account the 
variation of specific gravity of the material by 
strain, is what the author has given, and it is not 
easy reading. Neglecting the variation of specific 
gravity, the strain is at any point inversely as the 
square of the radius, or, neglecting the minute 
effect of atmospheric pressure on the thickness, 
the deduction is that in the common formula the 
outer diameter ought to be used, instead of the 
inner diameter. The further application of the 
theory of elasticity, however, makes the strain 
inversely as the radius simply; and, according 
to Rankine and according to the author of the 
treatise now before us, the rule for boiler pressure 


; : 2tf 
is, therefore, strict] = p. 
efore, stric Vout p 


We need not discuss the rest of Mr. Stromeyer’s 
valuable book. In that portion the author is, 
in our opinion, best represented. The illus- 
trations and practical observations there are all 
admirable. The mathemarical work throughout the 
volume is also high-class, but we plead guilty to 
being just the critic referred to in the preface, who 
maintains that ‘‘ just because the purpose was to 
produce a book of a practical character even 
the simplest mathematics ought to have been 
omitted.” An equation which is merely a formu- 
lated statement, plainer than if in words, we do 
not regard as mathematics which should be ex- 
cluded from works for practical men. The high 
character of the work in the volume before us 
convinces us that the author can do still better, if 
he would be only less heroic in his view of duty. 
We are afraid that our engineers who admire and 
yet shun Rankine, will, at the first sight, class this 
volume with Rankine’s works, and not lock into it. 
They would be right in their classification, for 
that would be a high estimate, but we, however, 
again assure our readers that, leaving out all the 
mathematics, there is, besides, a treasury of prac- 
tical information in Mr. Stromeyer’s book, and count- 
less suggestions which the practical man will find 
profitable to prosecute. There are numerous tables 
at the end to save calculation in boiler designing, 
and there is also agood index. Every engineer who 





is ambitious to understand all the questions con- 
tinually rising up about boilers, fuel, corrosion, 
combustion, draught, transmission of heat, and 
boiler-shop practice should have this volume well 
before his mind. 
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THE NEW CENTRAL RAILWAY 
STATION AT LISBON. 
(Concluded from page 414.) 

TuHE station roof, Figs. 10, 11, and 12, pages 444 
and 445, is covered with corrugated galvanised iron 
and a glass skylight, 46 ft. wide, which runs the en- 
tire length. It is supported on two rows of columns 
and on the side walls. The columns are 9.75 
metres (32 ft.) from the floor to the springing of 
the principals. These latter have top and bottom 
booms 200 millimetres (7.87 in.) wide, formed of 
two plates 7 and 9 millimetres (.28 in. and .35 in.) 
thick, and two angles 70 millimetres (2.76 in.) deep. 
The struts are each of two angles, varying accord- 
ing to position from 2.36 in. by 2.36 in. by .28 in. 
to 2.76 in. by 2.76 in. by .31 in. The ties are of 
two plates, varying from 2.36 in. by .35 in. to 
3.54 in. by .39in. The total span of the roof is 
60.57 metres (198 ft. 8 in.), while the length of the 
bays, centre to centre, is 8 metres (29 ft. 6 in.). 
The total height to the ridge is 21.5 metres (70 ft. 
63 in.). The leading dimensions are given on the 
engravings in metrical measures. The whole of 
the ironwork was erected by two timber portable 
sheers, 82 ft. high, in 3} months. 

The hydraulic power plant is located in a build- 
ing at the end of the locomotive shed ; four 30- 
horse-power Babcock and Wilcox boilers connected 
to the chimney shown in Figs. 13 to 16 supply steam 
to the hydraulic pumping engines and electric light 
machinery when required. The pumps are 3} in. 
in diameter by 12in. stroke, with differential 
rams coupled direct to duplex high-pressure hori- 
zontal steam engines, having steam cylinders 12 in. 
in diameter by 24 in. stroke, made by Mr. H. J. 
Coles, of Southwark, who also supplied the hy- 
draulic pipes, luggage lifts, and capstans. 

The accumulator ram is 20 in. in diameter, and 
the stroke 12 ft. 4 in. A square mass of masonry 
weighing 100 tons, built on the accumulator plat- 
form, gives a working pressure of 800 Ib. per 
square inch ; an automatic arrangement being pro- 
vided for regulating the steam supply to the en- 
gines, according to the position of the accumulator 
ram. All the water used in working the hydraulic 





machinery is returned through pipes to a tank in 
the engine-house and again forced into the accu- 
mulator. No further supply of water is there- 
fore required than that contained in the tank and 
pipes. A back pressure, varying according to the 
distance of the hydraulic rams of the traverser, 
capstans, and lifts, below the tank is provided for 
in the dimensions of the hydraulic cylinders, which 
in the case of the passenger and luggage lifts is no 
disadvantage—a reduction in the balance weights 
being sufficient to perform the work of returning 
the water through the exhaust main—the descend- 
ing column in the pressure main balancing tle 
pressure in the ascending column in all cases. 

The main service pipes are cast iron, the pres- 
sure main being 3 in. in diameter and the return 
main 34 in. in diameter ; these are laid in a brick 
culvert provided with manholes at intervals for 
inspection. Wrought-iron branch pipes fitted with 
stop valves connect the different hydraulic cylinders 
with the mains, those of the capstans being extra 
large in diameter to reduce the friction and back 
pressure in the exhaust return pipe. 

The hydraulic capstans are provided with trun- 
nions, and can be quickly turned upside down for 
inspecting and cleaning the gearing and cylinders 
underneath ; three single-acting cylinders set at an 
angle of 120 deg. give motion to the vertical spindle 
on which the drum is fixed ; the upper part of the 
drum is 10 in. in diameter, and the lower part 
14 in. in diameter; by this arrangement two dif- 
ferent speeds and powers are obtained, and economy 
in the consumption of water effected. 

Fig. 17, page 447, shows the method of working 
the four turntables, on each of which six wrought- 
iron stanchions are fitted at equal distances apart 
round the circumference. The rope from the cap- 
stan being passed round the table as far as neces- 
sary, is then hooked on to a stanchion, as shown 
in Fig. 18; the other end of the rope is given two 
or three turns round the capstan drum, which is 
set in motion by the pedal operating the valve. 
On strain being applied to the rope, it is drawn 
against the stanchions, and the turntable caused 
to rotate for a complete revolution, if desired, 
without any unhooking or reattachment of the rope. 

The hydraulic traverser, Figs. 19 and 20, page 
444, placed at the end of the group of three pairs 
of rails in the station, is built entirely of steel by 
Messrs. Cowan and Sheldon, of Glasgow, and 
provided with three lines of rails corresponding 
to the roads it serves when in its central posi- 
tion. The length ef travel on either side is limited 
to 12 ft. 3 in., but the full travel of 24 ft. 
6in., from centre to centre of the outside roads, 
is obtained by first bringing the traverser over 
to one end of its travel, when the centre pair of 
rails upon it coincides with one of the outside 
pairs of the group in the station ; the locomotive is 
then run upon the traverser and moved across to the 
opposite outside road in one operation. Two 
hydraulic cylinders, with rams 9 in. in diameter and 
4 ft. 3 in. stroke, fitted with pulleys and chains for 
working the traverser, are placed in the traverser 
pit, automatic stops being provided for bringing 
the traverser to rest at each end of its travel; a 
detachable hand lever, worked from the platform 
level, admits the pressure to the rams when re- 
quired. 

The platforms on each side under which the 
traverser passes are supported by wrought-iron 
plate girders, 46 ft. span, and rolled iron cross- 
girders filled in with brick arching between. 

The contractors for the construction of the sta- 
tion and tunnel were Messrs. Duparchy and 
Bartissol, of Paris, and the work executed under 
the superintendence of Seiior Vasconcelles Porto 
and other engineers of the railway company and 
contractors, the general arrangement and details 
of the hydraulic installation being carried out under 
the direction of Mr. A. G. White, A.M.I.C.E. 





THE BRITISH ASSOCIATION. 
(Concluded from page 418.) 
CHEMICAL Papers. 

Tue Action or Ligut tron DyEp CoLourRs. 

Tuts second report,* drawn up by Professor Hum- 
mel, of Leeds, records very satisfactory progress. 
There are a good many fast yellows, only one of 
which, of superior quality, is derived from a natura 
source, the weld (reseda lutea), a plant whose culti- 


* See ENGINEERING, Vol. lvi., page 533. 
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vation has almost been abandoned. Fortunately 
science has found means to replace it. The pre- 
judice against tar dyestuffs, as being too fugitive, 
proves entirely false. The report, which covers 
eight pages, will be very interesting to dyers and 
cloth manufacturers. 

Professor Caro, of Mannheim, showed a new very 
fine rhodamine pink. The leuco-base salt obtained 
by the interaction of chloral hydrate and an alkyl 
derivative of metamidophenol, and oxidised by 
means of ferric chloride, first yields a blue colouring 
matter. On heating a solution of this compound 
in water, the blue turns into pink owing to an intra- 
molecular change. 


INFLUENCE OF MOISTURE ON THE ELECTRIFICATION 
AND COMBINATION OF GASES. 


Professor J. J. Thomson, F.R.S., opened the 
discussion of these all-important problems with a 
brilliant demonstration of some of his recent re- 
searches. Two Leyden jars were connected with 
a Wimshursat machine ; for exact measurement he 
employs up to a thousand secondary cells. Between 
the outer coatings, a coil 4 in. in diameter or less, 
is inserted, and the glass bulb filled with the rarefied 
gas is placed within this coil; the bulbs have no 
electrodes. Experimenting with oxygen, hydrogen, 
cyanogen, air, and other gases, he proved that in 
all cases the discharge started much more easily 
in a damp gas. The gas, dried as much as the 
most persevering operations will allow, requires 
seven and eight times the potential difference 
(the tension, not the current strength, decides) 
before the discharge will pass. When once broken 
down, however, the dry gas yields to a much lower 
tension, whilst in the presence of a trace of moisture 
this difference is far less marked. The ultra-violet 
light, particularly a slight brush discharge playing 
upon the bulb, greatly facilitates the discharge 
through the gas. Cyanogen gives a very per- 
sistent green. after-glow; oxygen, also, a red 
after-glow, but, strangely enough, only when 
damp, whilst in air this glow only becomes 
visible when the air is dried. If the wire con- 
necting the outer coatings of the jar contains two 
coils in series, and if a bulb ig introduced into 
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the first, and a beaker filled with sulphuric acid 
or another bulb into the second, the discharge 
through the first bulb is reduced, and the phenomena 
prove that the specific molecular conductivity of 
the rarefied gas is more than 7 million times higher 
than that of the sulphuric acid. 

Mr. H. Brereton Baker, M.A., of Dulwich 
College, followed with a not less successful de- 
monstration of the chemical side of the problems. 
As was observed by Helmholtz, Hittorf, Prings- 
heim, Richartz, and by Harold Dixon, Brereton 
Baker, and others in England, absolutely dry gases 
refuse to combine. Sulphuric anhydride simply 
forms crystals on lime and on copper oxide ; a trace 
of moisture then initiates a violent reaction. As 
long as the peace is not disturbed by a third in- 
truder, these antagonists form a ‘‘happy chemical 
family.” Dry hydrochloric acid and ammonia re- 
main perfectly clear until the admission of moisture 
starts the well-known ammonium chloride fumes. 
Nor does lime act on ammonium chloride. This 
experiment is particularly instructive inasmuch as 
water would result from the combination of CaO 
and N H,, if the reaction could start. On the other 
hand, ammonium chloride will not dissociate in the 
absence of moisture. Mr. Baker has made a great 
many more of these most difficult experiments, of 
which he speaks with a modesty remarkable in our 
days. Acclue to the explanations he finds in the 
following experiment. Dry hydrochloric acid and 
ammonia were placed in bulbs, connected by a 
branch with a three-way tap, the arrangement often 
used in these investigations. Platinum electrodes 
were inserted in the bulbs and connected with a 
Wimshurst machine. After several hours the gases, 
previously mixed or not, have travelled to their 
respective electrodes, the ammonia to the positive 
plate. The exchange is not by any means com- 
plete, but it is distinct enough. 

The third contribution to this discussion, a paper 
by Dr. Thomas Ewan, ‘“‘ The Rate of Oxidation of 
Phosphorus, Sulphur, and Aldehyde,” has more 
bearing on dilution and dissociation phenomena, 
which occupied the section on another day. Ex- 
perimenting in Van’t Hoff’s laboratory, Dr. Ewan 
established that, within certain limits, oxygen is} 

















more energetic when dilute. The velocity of the 
oxidation is proportional to the pressure of the 
oxygen, if Stefan’s correction is made for the 
evaporation of phosphorus. But the moisture 
problem enters again. In dry oxygen all oxidation 
of phosphorus and the phosphorescence stop when 
the pressure reaches 100 millimetres; in damp 
oxygen it goes on till the pressure has reached 700 
millimetres, when it becomes exceedingly slow. In 
other cases, the pressure limits are little apparent. 
The oxidation of aldehyde proceeds regularly at 
20 deg. inthe dark. The results are in accordance 
with Williamson’s theory, that the oxygen first 
splits into atoms. The discussion was opened, and 
one might say summarised, by Professor Schuster : 
‘There is nothing to discuss as to facts, they are 
clear, and as to theory, nothing to discuss for 
another reason.” A pure metallic vapour (mercury) 
does not appear to transmit any discharge, and, if 
once charged, that vapour holds its charge with re- 
markable persistence, even over liquid mercury. 
Mr. Baker had noticed that the hydrochloric acid 
sometimes seemed to disappear, no doubt attacking 
the glass. To avoid this, Professor Schuster re- 
commends Von Babo’s contrivance, coating the 
glass tube inside with a transparent yellowish layer 
of silicon. Mr. Baker is inclined to go back to the 
electro-chemical theory of Berzelius. Professor 
Thomson bases himself upon Helmholtz, but had 
not time to substantiate his views by further re- 
ference to his researches on the electrification of 
steam jets* and of drops,t whose surfaces he sup- 
poses charged with one electricity, whilst the film 
of vapour’ immediately in contact with them carries 
the opposite charge. He wants a nucleus to start 
the reaction. Helmholtz found that the electric 
discharge from an electrode favours the conden- 
sation of water vapour just as dust particles 
do, a subject worked out later by Aitken, O. Lodge, 
and others. The assumption of water nuclei at 
temperatures of 2000 deg. sounded a little start- 
ling to the section. But the water molecules 
may be very complex. Professor Thomson further 
emphasised the statement that atoms are not 
limited to taking up charges of one _ polarity ; 
hydrogen may. take both positive and negative 
charges. The existence of chlorine-iodine and 
similar compounds would confirm this view. Pro- 
fessor Smithells quoted an interesting fact concern- 
ing the influence of moisture and of temperature. 
The cyanogen flame, like other flames, can be 
separated into two cones, the outer of which will 
not burn indiy air. But at higher temperature, 
produced by approaching the two cones to one 
another, this difference between moist and dry air 
disappears. 


Viscosity or Liquips. 


We can but briefly notice some other communica- 
tions of a theoretical character. ‘‘ The Relations 
between Viscosity of Liquids and their Chemical 
Nature,” the subject of the Bakerian lecture de- 
livered before the Royal Society in February by 
Professor Thorpe, were explained by Mr. J. W. 
Rodger, joint author of this paper. The viscosity 
may be taken as measuring intra-molecular attrao- 
tion, and is deduced from the rate of flow of liquids 
through capillary tubes. There should be inti- 
mate relations between viscosity and chemical 
nature, but observations as yet have not been 
very concordant. This was due partly, the authors 
argue, to the fact that a certain temperature was 
arbitrarily chosen for determinations with various 
substances. Even determinations at the boiling 
points of the liquids are not particularly satisfac- 
tory. Taking, however, the temperatures of equal 
slopes of the respective viscosity curves, they have 
obtained better results. Thus the viscosity in- 
creases in homologous series with the molecular 
weight, iso-compounds give higher values than nor- 
mal compounds, &c. Alcohol, certain acids, and 
water do not conform to these rules ; their mole- 
cules are probably most complex. 


Freezinc Pornts or Sonutions. Dissociation, 


Mr. Vernon Harcourt described the exquisitely 
delicate apparatus of the late Mr. Percy Lewis for 
‘Determining the Freezing Points of very Dilute 
Solutions.” This apparatus has done excellent 
service in the hands of Dr. Wildermann, who 
also contributed a paper. The mercury thermo- 
meters, of ordinary type, have long bulbs ; 


* Philosophical Magazine, 1893, page 314, 








+ lbid., 1894, page 341. 
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the liquid is kept very near the freezing point| Greater dilution, leading to more complete dissocia- 
of the respective liquid, cetermined by pre-|tion, should, in Ostwald’s opinion, intensify the 
liminary tests, and the instruments are never | colour of a copper sulphate solution. That this is 
allowed to vary much. Under these circumstances, | so, in a certain sense, has been proved for various 
they remain remarkably sensitive, and have fully | salts by Ostwald and by Dr. Ewan. Mr. W. W. 
confirmed the predictions of the dissociation theory, | Randall described the apparatus he has devised for 
which is rapidly gaining adherents in this country. | such investigations. Mr. Vernon Harcourt pro- 
Dr. Wildermann goes further than Arrhenius and | tested against the use of vague language, when Dr. 
his supporters, inasmuch as he advocates a non- Ewan spoke of the colour being due to the copper 
electrolytic dissociation of the complex higher ions. Such views are no longer so very vague. One 
molecules, accompanying the electrolytic dissocia- | fact may be traced through all the investigations we 
tion of the lower molecules into ions. have mentioned, comprising those of Professor J. J. 
Thomson and Mr. Baker. The temperance notion of 

Di.ution or Corourep SoLurtions. | &harmless simple water must be shelved. Water is 

Mr. Randall’s paper, ‘‘ The Effect of Dilution on | the chief disturber, the starter of many reactions 
the Colour of Solutions,” seems to affirm a paradox. | and combinations. It remains to be settled whether 








its position is so exceptional. Dr. Gladstone’s 
‘* Experiments on the Rate of Progress of Chemical 
Change” are hardly foreign to such considerations. 
On mixing substances, like platinum chloride and 
potassium iodide, both practically colourless, in 
dilute solutions, the decomposition, as indicated by 
the reddening of the liquid, does not begin at once, 
but after a certain period of ‘‘ reluctance,” and con- 
tinues for days. Similarly, when cuprous oxide 
immersed in nitrate of silver is watched under the 
microscope, filaments of silver begin to form only 
after a certain time. M. Sabatier,- of Toulouse, 
who has made the same observations when employ- 
ing the oxides of lead, cobalt, and nickel, ascribed 
the phenomena to the formation of double oxides. 
Mr. Laurie’s paper, ‘‘ The Diffusion of very Dilute 
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LOCOMOTIVES FOR BELGIAN STATE RAILWAYS, AT THE ANTWERP EXHIBITION 


(For Description, see Page 450.) 
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Four-WuEeEt CourLep Express Locomotive, Tyre No. 12. 
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S1x-Wueet CourLep Freicut Locomotive, Tyre No. 25. 
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S1x-WHEEL CovpLep Sauntine Locomotive, Tyre No. 51. 
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Solutions of Iodine and Chlorine,” distinctly fits 
into the modern theories, especially that of Van’t 
Hoff, that very dilute solutions behave like gases. 
Professor Roberts-Austen’s paper, 


Tue Exectrotysis oF GLass, 


and Mr. Stansfield’s Researches on Alloys,* concern 
a most promising field of practical research. A 
bulb filled with sodium amalgam is immersed 
in mercury heated to about 200 deg. Cent. 
When the metals are connected with a_bat- 
tery, the glass remains apparently intact, but 
sodium is found in the mercury. When lithium 
replaces the sodium, the glass becomes altered in 
appearance and more frangible, and again sodium 
is found in the mercury. But when potassium 
amalgam is employed, no change takes place. 
This will happen when the bulb is a soda glass. The 
explanation advanced, which Professor Roberts- 
Austen supports, is strikingly simple. The atomic 
volume (atomic weight divided by specific gravity) of 
sodium is 23, that of lithium 11.9, of potassium 45.4. 
The current forces sodium cut of the glass into the 
mercury. The galleries left in the glass were 
refilled by sodium in the first experiment, and by 
lithium, which has a smaller atomic volume, in the 
second. But there is no room for the potassium 
atoms with their large atomic volume. ‘These ex- 
periments were originated by Warburg and Teget- 
meier. Professor Roberts-Austen has traced the 
significance of the atomic volumes in iron and steel, 
in copper (the electrolytic copper has a lower 
specific gravity, 8.0 to 8.2 against 8.92, and a higher 
electric conductivity than the ordinary modifica- 
tion), and hopes to throw light on the formation of 
mineral veins in rocks which apparently have not 
undergone fusion. 


HypDROXYLAMINE, 


Dr. Lobry de Bruyn had brought his hydro- 
xylamine over from Amsterdam to show its highly 
explosive nature, which does not appear yet 
to have attracted the attention of military 
authorities. The compounds of this body have 
long been known. The isolation of the free base 
is the achievement of Dr. de Bruyn. As the free 
hydroxylamine explodes at 130 deg. Cent., it was 
distilled for purification at very low pressure, 
20 millimetres, and 58 deg. Cent. On platinum 
foil it burns quietly with a yellow flame. Heated 
in a test tube, it explodes violently. Permanganate 
of potassium, chromic acid, bichromates, red lead, 
the halogens, even the anhydrous sulphates of 
copper and cobalt, produced violent and more or 
less explosive decomposition ; the bichromates are 
particularly effective. Sodium yields a derivative 
which explodes on drying. On exposure to the 
air, the hydroxylamine oxidises under generation 
of nitrous acid; hence it blues starch test paper. 
Some members of the audience kept at a respect- 
ful distance from the harmless-looking colourless 
liquid. 


A New Mik Bacterium. 


This very peaceful paper, by Dr. Bernstein, of 
the Hygienic Institute of Berlin, promises to 
present us with a soluble milk food, which would 
be welcome to people who cannot digest caseine, 
and would serve, also, as a substitute for the expen- 
sive and somewhat objectionable peptones. The 
bacterium is about .01 millimetre long, very lively, 
and liquefies gelatine rapidly. Its chief character- 
istic is that it renders milk transparent without 
coagulation, the caseine being peptonised. Dr. 
Bernstein, therefore, suggests the name Bac- 
terium peptofaciens. It is killed by boiling. The 
filtered milk has then a yellow reddish colour, and 
aromatic taste and smell. The taste can further 
be improved by the addition of a little yeast, which 
does not injure this bacverium. A_ similar 
bacterium is found in ripening cheese. Mr. Bern- 
stein has very fully studied this new organism, 
which appears to have annoyed Mr. Dunstan, of 
Nottingham, in his laboratory. 

Several reports on Solution, Spectroscopy, Quanti- 
tative Analysis by Electrolysis, illustrate the difli- 
culty of keeping au fait; a bibliography and classifi- 
cation of the respective literature is generally the 
commencement of the work. 

Next year the British Association will meet at 
Ipswich, 


* See ENGINEERING, vol. ly., pages 290, 822, 352, 388, 
608, 629, 659, 686. : aici 





ENGINES OF H.M.S. ‘‘ST. GEORGE.” 

On our two-page plate we give two views of the 
engines of the first-class protected twin-screw cruiser 
St. George, which have been constructed by Earle’s 
Shipbuilding and Engineering Company, Limited, at 
Hull. The two views in themselves give an excellent 
idea of the general design of the engines. They con- 
sist of two sets of triple-compound engines placed 
abreast of one another in separate engine-rooms, 
divided by a water-tight centre-line bulkhead. Steel 
has been used extensively in the construction of these 
engines, the main framing and front columns, cylinder 
and valve-chest covers, and piston-rod crossheads 
being cast, and the piston and connecting rods, work- 
ing barrels of the high-pressure cylinders, — 
bracing rods, valve motion, &c., of wrought steel. 
The cast-steel front columns are [-section, and these, 
as well as the back columns, are well braced, both 
athwartship and fore-and-aft, to reduce vibration. 
The cylinders are 40 in., 59 in., and 88 in. in diameter 
by 4 ft. 3in, stroke, and, in accordance with recent 
practice in Her Majesty’s service, are separate cast- 
ings standing on independent supports and connected 
by copper steam and exhaust pipes and steel stay-rods. 
The surface condensers are cylindrical, of cast brass, 
placed in the wings. The air pumps are bolted to the 
engine framing and foundation, and are worked by 
levers from the low-pressure piston crossheads. The 
valves have been set for a moderately early cut-off so 
as to indicate 10,000 horse-power, and yet be economi- 
cal in coal consumption at cruising speeds. 

The four boilers are double-ended, 16 ft. mean dia- 
meter, and 18 ft. long, each having eight Purves’ 
patent furnaces 3 ft. 6 in. in internal diameter. The 
total grate area in these is 800 square feet, and the 
total heating surface 23,620 square teet. The working 
pressure is 1551b. per square inch. In addition to 
the four main boilers there is an auxiliary boiler 
12ft. 3in. in diameter and 9 ft. 8 in. long. The fol- 
lowing particulars are taken from the report of the 
official trial of the vessel : 


Eight Hours’ Steam Trial of H.M.S. “St. George” in 
the English Channel. 

Steam in boilers... ~ es 

Vacuum (starboard) 27.78 in. 
Revolutions per minute 100.11 

High (starboard) 45.211b. ,, 

a — 

eon? ow a | ieee $9 

1465 ‘3 

1713 ” 


.. 153.8 1b. 
port, 27. a in. 


orse- < Inter. a 
Power (Low «6 2055 7° 
Indicated horse-power 5233 s 
Collective indicated horse-power... 
Mean air pressure ... ~ $56 .09 in, 
Speed of vessel (by patent log) ... 20.23 knots 
Coal consumption per indicated 
horse-power per hour ae 1.62 Ib. 

The St. George was built as well as engined by 
Earle’s Shipbuilding and Engineering Company. She 
is 360 ft. long, 60 ft. 8 in. beam, and 23 ft. 9 in. 
draught. The displacement is 7700 tons. She was 
designed by Mr. W. H. White, and was laid down in 
April, 1890. Her legend speed at natural draught 
was 18.5 knots, and at forced draught 19.7 knots. It 
will be seen that she has, therefore, more than ful- 
filled expectations, if the log speed is to be relied 
upon. The cost of the propelling and other machinery 
is stated in the estimates to have been 96,601/., and 
the cost of the ship, exclusive of armament, 358,082/, 


Indicated { High ms 





LOCOMOTIVES FOR BELGIAN STATE 
RAILWAYS. 

WE publish on page 449 diagrams of five standard 
types of locomotives constructed by different manu- 
facturers for the State gee of Belgium, and shown 
in the Machinery Hall of the Antwerp Exhibition. 
Figs. 1 to 5 illustrate Type No. 6, a passenger locomo- 
tive with six _— wheels and two leading wheels ; 
this is intended for high speeds and steep inclines, 
and is exhibited by the Société Anonyme Franco- 
Belge pour la Construction de Machines and de Maté- 
riel de Chemins de Fer at La Croyére. The following 
are some of the leading particulars : 

Diameter of cylinders 

Length of stroke ... 

Diameter of boiler 

Number of tubes ... 

Lengthof ,, ... or 

Firebox heating surface... 
ube 


19.69 in. 

23.62 ,, 

55.12 |, 
236 


13 ft. 3 45 in. 
161 sq. fb. 
1412 ,, 
1573 4, 
61 ,, 
9 ft. 5.2 in. 
4 ft. 4in. by 


” ” 
Total heating surface 
Area of grate * ee 
Length of firebox... ae 
Width » (Fig. 5) 
8 ft. 5.3 in. 


Depth . front (Fig. 4)... 3 ft. 0.4 in. 
eS » _ back (Fig. 4)... i, 
Thickness of tubeplate ... ; -98 in. 
; firebox shell OD xo 
Length of wheel base... 21 ft, 9:8 in. 
Diameter of coupled wheels ee ae 
Length of engine... S18, 





Height from rails to centre of 
boiler... aN. e a 
Height from rails to top of 
chimney ... as oa a 
Weight of water in boiler 
System of valve gear... 
Weight on leading wheels _... 
Weight on first pair of coupled 
wheels... & es aes 
Weight on second pair of 
coupled wheels ... ae ade 
Weight on third pair of coupled 
wheels... ae ca we 
Total weight in working order... 
BA empty... aan 44.8 ,, 
Maximum working pressure 150 lb. 


Figs. 6 to 10 illustrate the general form of locomo- 
tive l'ype 11, a passenger engine for light trains and 
steep grades, with six wheels, all coupled ; this loco- 
motive is exhibited by MM. Zimmermann, Hanrez, 
and Co., Monceau-sur-Seine. The following are some 
particulars : 


Diameters of cylinders ... 
Length of stroke ... 
Diameter of boiler 
Number of tubes ... 
Lengthof ,,... se 
Outside diameter of tubes 
Heating surface of firebox 
a ” tubes 
Total heating surface 
— — ks 
ength of firegrate 
Width * Ba 
Length of firebox... i ee 
Width ,, top(Fig. 10) ... a 
se » bottom (Fig. 10) SO” ee 
Depth » front (Fig. 9)... : ee 
x » _back (Fig. 9) ... aa 
Thickness of tubeplate ... ns i 
ne firebox shell 
Length of wheel base 
Diameter of wheels : 
Total length of engine -... 
Height from rails to centre o 
boiler... see ay et 
Height from rails to top of 
chimney ... Ss ass aks 
Weight of water in boiler 
», on leading wheels 
” »» driving ,, 
ae | 
Diameter of coupled wheels 
Total weight of locomotive in 
working order ... kee ive 
Total weight of locomotive, 
empty... ae one eu 
Maximum working pressure ... 
System of valve gear 


Figs. 11 to 15 illustrate an eight-wheeled locomotive 
exhibited by the Société Anonyme Léonard, of Liége. 
This engine, which is built to Type No. 12, has four 
coupled wheels 6 ft. 104 in. in diameter, and is in- 
tended for fast passenger service on light secondary 
lines. The following are some of the leading par- 
ticulars : 


Diameter of cylinders 
Length of stroke ... 
Diameter of boiler 51.18 ,, 
Number of tubes ... 242 
Lengthof ,,... is ie 12 ft. 74in. 
Outside diameter of tubes —.... 1.77 in. 
Heating surface of firebox 134.5 sq. ft. 
an na tubes «wo STA 5s 
Total heating surface « 249 ,, 
Surface of firegrate Ber ss 
Length of firebox... ae dee 9 ft. 0.35 in. 
Width ,, top(Fig.15) ... 3 ft. 8.2in. and 
3 ft. 6.5 in. 


bottom (Fig. 15) 


9 ” 
Depth » front (Fig. 14)... 
3 » _ back (Fig. 14)... 
Thickness of tubeplate ... ees 
RR firebox shell 
Length of wheel base 
Diameter of wheels : 
Total length of engine ... ats 
Height from rails to centre of 
boiler... - < ee 
Height from rails to top of 
chimney ... sis ag act 
Weight of water in boiler 
System of valve gear... 
Weight on leading wheels __... 
me first pair of driving 
wheels ... ae see eee 
Weight on second pair of driving 
wheels... ea pe eat 
Diameter of coupled wheels 
Weight on trailing wheels 
» in working order 
»» Of locomotive empty ... 
Maximum working pressure . 
Figs. 16 to 20 illustrate a locomotive exhibited by 
the Société Anonyme des Forges, Usines, et Fonderies 
de Haine St. Pierre ; it is of Type 25, and is a freight 
engine with six coupled wheels 51.18 in. in diameter. 
Particulars of this locomotive are given : 


7 fb. 9.3 in. 
14. 28, 
8 tons 
Walschaert 
12.2 tons 
126 ,. 
15.0 ,, 


2 « 
53.1 4, 


* 13.78 in. 
19.70 ,, 
42 32 ,, 

14 


in. 


47 ,, 

13 fb. 1.48 in. 
47.24 in. 
27 ft. 2.27 in. 
6 ,, 10.5 4, 
13,, 3 ” 
2.7 tons 
10.2 ,, 
10.7 ;, 

3 ft, 11.2 in, 
30.7 ,, 


19 69 in. 
23.62 ,, 


15D 45 
21 ft. 6.27 in. 
6 ,, 10.7 


11.5 tons 
133 


12.9 4, 
6 ft. 10.6 in. 
11.35 tons. 

















ENGINEERING, Octoper 5, 1894. 


TRIPLE-EXPANSION ENGINES OF H.M. FIRS’ 


CONSTRUCTED BY EARLE’S SHIPBUILDING | 


| 
(For Descriptio, 


e . 


i 


ili i ARMIN 


A, \ 
|| 
































RST-CLASS PROTECTED CRUISER “ST. GEORGE’ 


ING Lin ENGINEERING COMPANY, LIMITED, HULL. 


} 


cription, see Page 450. ) 


3 


| 
Tl 


rT 
) 


| 


uly 
nae 
| : 

} 

| 








+ 
yy) 


a0) 9 


re ar aera ner 
= 


C air 









































Oct. 5, 1894. ] 


ENGINEERING. 


451 








Diameter of cylinders 19.69 in. 
Length of stroke ... 23.62 ,, 
Diameter of boiler 65.12 ,, 
Number of tubes ... 251 
Length aa, Oke ad 11 ft. 6.2 in. 
Outside diameter of tubes 1.77 in 
Heating surface of firebox 122 sq. ft. 

»» “i tubes 77.6 ,, 
Total heating surface 1299.0 ,, 
Firegrate area... 55.5 ,, 
Length of firegrate : aes 8 ft. 8.5 in. 
Width ‘i “3 ses 6 4 BOs 
Length of firebox... a aaa 8 ft. 10.70 in. 
Width ie top (Fig. 20) 4ft.1 in 

” ” bottom (Fig. 

20)... a oe ase aa 6, 38-4 
Depth of firebox, front (Fig. 19) 4 ,,1.33,, 

Be »  _back(Fig.19) 2 ,, 10.7,, 
Thickness of firebox shell a .55 in. 

a tubeplate ... -98 in. 
Length of wheel base... 13 ft. 9.35 in, 
Total length of engine ... = © 10 
Height from rails to centre of 

boiler... aes sie aay Fi tes 
Height from rails to top of 

chimney ... hi as aay 14.,, & ,, 
Weight of water in boiler 6.4 tons 
System of valve gear... Walschaert 
Diameter of coupled wheels 4 ft. 3.1 in. 
Weight on first pair of wheels ... 14 6 tons 

x second pair of wheels 148 ,, 

a third pair of wheels 1&8 ,, 
Total weight in working order... 43.2 ,, 
Weight of locomotive empty 39.8 ,, 
Maximum working pressure 150 Ib. 


Figs. 21 to 25 are the diagrams of the Jocomotive 
(Type 51) for the Belgian State Railways exhibited at 
Antwerp. They show the general arrangement of a 
shunting engine (Type 51) constructed by the Ateliers 
de Constructions de la Meuse at Liége. It is a six- 
wheeled locomotive, and some of the leading par- 
ticulars are given below : 


Diameter of cylinders 14.96 in. 
Length of stroke ... TSE? 4, 
Diameter of boiler 44.88 ,, 
Number of tubes ... ais 165 
Outside diameter of tubes 1.77 in 
Heating surface of firebox 56.9 sq. ft 
BS ‘i tubes ae 604.1 ,, 
Total heating surface 661.0 ,, 
Area of firegrate ... 15.6 , 
Length of firegrate 51.18 in 
Width e wes a 42.14 ,, 
Length of firebox... ais wie 55.44 ,, 
Width of firebox, top (Fig. 25) 42.36 ,, 
Width of firebox, bottom 
(Fig 25) ... be aia Sea 43.93 ,, 
Depth of firebox, front (Fig. 24) 55.36 ,, 
a as back (Fig. 24) 41.26 ,, 
Thickness of tubeplate ... eas 96 ss 
” firebox shell ei 55 4, 
Length of wheel base a 10 ft. 2 in. 


Diameter of coupled wheels 3 ft. 11.2 in. 


Total length of engine ... “a Ds O as 
Height from rails to centre of 
ler ... ie aa a 6 ft. 
Height from rails to top of 
chimney ... aes ae : 12 ft. 9.5 in. 
Weight of water in boiler 3 tons 
” ” tanks 4, 
Diameter of wheels __... .. 6 f. 10.7 in. 
Weight on first pair of wheels ... 10 tons 
os second ai 10.8 ,, 
a third Baie LP pat + 
Total weight of engine in work- 
ing order ae pan we 30.5 ,, 
Working pressure ey me 20 Ib. 
This completes the list of locomotives built for the 


Belgian State Railways and shown by the construc- 
tors at the Antwerp Exhibition ; there are in addition 
a number of examples of rolling stock to which we 
hope to refer shortly. 





CLYDE TRUST DREDGING PLANT. 
(Concluded from page 388.) 

SUPPLEMENTARY to the illustrations of the dredger 
of the Clyde Trust, we give this week (on page 456) 
engravings of one of the six hopper barges latel 
constructed. The length on deck is 200 ft. ; baat 
between perpendiculars, 195 ft. 6 in.; breadth, 
moulded, 34 ft.; depth, moulded, 15 ft. 6 in. The 
vessel was designed by Mr. Deas, engineer of the 
Clyde Trust, to have a hopper capacity of 20,000 cubic 
feet, and be capable of carrying, when loaded to 13 ft. 
mean draught, 1000 tons weight of dredgings, the 
quantity being indicated at each 50 tons by markings 
on the side of the hopper. The hull is subdivided 
into six water-tight compartments by water-tight bulk- 
heads carried up to the main deck (Fig. 2), and there is 
a water-tight flat between the deck and the bottom of 
the vessel at the sides of the hopper, forming a water- 
ballast compartment (Fig. 7). Accommodation for 
the crew is forward under the main deck (Fig. 4). 
There is a raised forecastle with Clarke, Chapman, 
and Co.’s steam windlass, a steam capstan aft, and 
Allev and M‘Lellan’s steam and hand steering gear on 





the bridge (Figs. 2 and3). The hopper doors are 
raised and lowered by winches wrought by steam 
and hand. The frames are of angle steel, 34 in. by 
3 in. by {,in., and ,f, in. at the ends of the vessel, spaced 
24 in. apart throughout, those forming the junction 
with the sides of hopper being kneed and welded ; and 
an angle steel 34 in. by 34 in. by =: in. carried along 
the side of the hopper to connect the plating of the 
hopper to the shell. The floors are of iron ,’, in. thick 
under the engines and boilers, being ,°, in. thick and 
17 in. deep elsewhere. The reverse frames are of angle 
steel, 3 in. by 24 in. by :sin., riveted on the upper edge 
of every floorplate, and carried up to the deck on 
alternate frames. The centre keelson is formed of 
intercostal plates 21 in. by ,°, in. thick, and riveted 
on the top edge to double angle irons, 4 in. by 3 in. 
by ,5, in.; and two side keelsons formed of double 
angle irons, 4 in. by 3 in. by ,5 in., extending from 
the ends of the hopper forward and aft. The keelson 
at the lower turn of each bilge is of double angles, 4 in. 
by 3 in. by ,{ in., extending all fore and aft. The 
side stringer in the way of the hoppers has a water- 
tight flat formed of ,°, in. plating, and connected to 
the skin of the vessel with 4in. by 3 in. by ,°, in angle 
irons. The main deck beams are of iron, spaced on 
every frame formed of 6 in. by 3 in. by {4 in. angles, 
and 6 in. by 3in by ,%; in. angles at the ends of the 
vessel. In the way of the hopper they are formed of 
plates 14 in. deep by ,°,in. thick, and angles on top 
4 in. by 3 in. by ,'; in. 

As to the hopper, it is 72 ft. long by 27 ft. wide at 
the deck-line, and 11 ft. at the bottom, by a depth of 
15 ft. to the deck line. The keelson through it is 
formed of two sideplates 42 in. by i, in., with top 
27 in. and bottom plates 35 in. by ,’; in., and corner 
angles 34 in. by 34 in. by ,7, in. The divisions between 
the doors are formed of ,, in. plates, with double angles 
34 in. by 34 in. by {, in. at the bottom, and 3 in. by 
3 in. by ,, in. on the top. The bottom angles of 
the division plates have pieces of elm fitted and 
bolted into them to prevent spoil from gathering in 
their corners. The top of the centre box keelson and 
of the division plates is covered with elm and bevelled 
at sides. The hopper coamings, 24 in. by yz in., are 
connected to deck plating with 4 in. by 3 in. by ¥4 in. 
angles. The coamings are carried down to the bottom 
of the beam, which is box-ended. The curved box 
girders (Figs. 2 and 3) in which the pulleys for the 
hopper door chains are fixed, are 20 in. broad and 
24 in. deep at the centre, and 6 ft. 6 in. deep where 
connected to the end of the hopper. They are formed 
of 7y-in. plates, butt-jointed, with straps inside and 
flush riveted outside. The angle irons are 34 in. by 
34 in. by 3% in., and have horizontal web-plates on 
the top of the girder at the ends of the hopper. 

In the centre of the hopper there is a partial bulk- 
head, ;°, in. thick, carried up to support the box 
girder (Fig. 2), and scooped out on each side to clear 
the shoot of the dredger. This bulkhead is stiffened 
by vertical bars 34 in. by 3 in. by 3 in. angle iron not 
more than 30 in. apart. The hopper doors are of elm, 
12 in number, and are secured to the hull and keelson 
by strong wrought-iron hinges, having tails ——— 
nearly across the doors (Fig. 7). The lifting an 
lowering gear is of the most approved modern type, 
worked by steam, and able to be worked by hand 
when required, and fitted with safety friction gear to 
prevent accident. 

Hopper fenders of plate iron, hung on chains to 
the hopper coaming, are supplied, for protecting plating 
from injury from fall of dredgings. 

The propelling machinery, driving twin screws 
(Fig. 6), has been designed to develop 1200 indicated 
horse-power, giving a speed of 10 knots when fully 
loaded. There are two sets of triple-expansion en- 
gines, the principal dimensions being as follows: 
High-pressure cylinder, 15 in. in diameter ; inter- 
mediate cylinder, 24 in. in diameter ; low-pressure cy- 
linder, 37 in. in diameter; stroke, 24 in.; cooling 
surface of condenser, collectively, 1400 square feet. 
The air pump is single-acting and 12 in. in diameter 
by 12 in. stroke. The circulating pump is double-act- 
ing, and 7 in. in diameter by 12in. stroke. Thereare 
two feed and two bilge pumps, each 24 in. in diameter. 
The crankshaft is 74 in. in diameter, the propeller 
shaft 8 in. in diameter, and the piston-rods 3 in. in 
diameter. 

The high-pressure cylinder valve is of the piston 
type, oa the intermediate-pressure and low-pressure 
cylinders have slide valves. All the valve spindles are 
of steel, and 24 in. in diameter. Each valve is worked 
by a double eccentric and link motion of the double- 
bartype. The screw propellers are 9 ft. in diameter, 
having four steel blades bolted on. 

Two return multitubular boilers, constructed of mild 
steel, supply steam at a working pressure of 150 lb. per 
square inch. The diameter outside is 12 ft., the length 
over ends at top, 10ft. There are in each boiler two 
Purvis’ patent corrugated furnaces, inside diameter 
each, 3 ft. 6in. The diameter of the tubes is 34 in., 
and the length inside tubeplate, 6 ft. 10 in. The 
heating surface, collectively, is 2400 square feet, and 
the total grate area 70 square feet. The shell is 





treble-riveted, double strapped longitudinally, and 
double lap-riveted circumferentially (Fig. 5). 

The six new barges bring the total up to 22 owned by 
the Clyde Trust. ‘The first two, built by Messrs. Flem- 
ing and Ferguson, Paisley, had a capacity of 750 cubic 
yards each, and the efficiency of their working justi- 
fied the ordering of other four, of 900 cubic yards 
capacity, two from Messrs. Fleming and Ferguson, 
and two from Messrs. Wm. Simons and Co., Renfrew. 
The dredging plant, therefore, consists now of 5 
dredgers, 22 steam hopper barges, 1 floating digger, 
1 tug steamer, 2 diving bells, and 177 punts of 8 cubic 
yards capacity each, for transporting dredgings. 

In our introduction we referred to the economical 
results got with the larger vessels, and it may be 
interesting to give some figures regarding this. In 
consequence of the varied character of the material to 
be dredged, it is not easy to give an absolutely correct 
statement of the average cost of dredging and deposit- 
ing, but four weeks’ working in October of last year 
brings out the cost, including wages, coals, and stores, 
but exclusive of repairs, interest on the cost of the 
plant, and depreciation, as under : 

Dredging. 

By No. 1, double-ladder dredger, 50 horse-power 
nominal, built in 1851, lengthened and modernised in 
_— lifting silt in Glasgow Harbour, .54d. per cubic 
yard, 

By No. 9, single-ladder dredger, 75 horse-power 
nominal, built in 1871, excavating sand, gravel, and 
clay in Gessnock Dock, Glasgow, .61d. per cubic yard. 

By the Cairndhu, single-ladder dredger, 90 horse- 
power nominal, built in 1892, excavating sand, gravel, 
won clay in Cessnock Dock, Glasgow, .41d. per cubic 
yard. 

Depositing. 

From Glasgow Harbour to 3 miles 8.S.W. of Garrcch 
Head, a double run of 92 miles: 

By old barges having a capacity of 320 cubic yards, 
2.83d. per cubic yard. 

By new barges having a capacity of 750 cubic yards, 
2.09d. per cubic yard. 

By new barges having a capacity of 900 cubic yards, 
1,93d. per cubic yard. 

From Cessnock Dock, Glasgow, to Loch Long, a 
double run of 56 miles : 

By old barges having a capacity of 240 to 320 cubic 
yards each, 2.51d. per cubic yard. 

By new barges having a capacity of 900 cubic yards, 
1.21d. per cubic yard. 

These figures fully bear out the contention of Mr. 
Deas, when recommending plant of greater capacity on 
the ground that it would be much more economical, 

The dredger Cairndhu cost 23,900/., the average 
cost of each of the two 1000-ton barges was 15,080/., 
and the average cost of each of the four 1200-ton 
barges was 15,212/. 

In our list of the dredging plant, we make mention 
of a tug. This vessel has quite a record of long service, 
and some reference may be made to its design and 
work, as, with practically no change, and the minimum 
of repair, it continues to do its work when very many 
of its compeers have long since gone. It was built b 
Messrs. A. and J. Inglis in 1851; its original pra 
over all was 90 ft.; breadth of beam, 20 ft. 6 in.; 
breadth over paddle-boxes, 38 ft. 8 in.; and diameter 
of paddles, 14 ft., with common floats. In 1854 it was 
lengthened 15 ft. forward, and as showing the admir- 
able character of its workmanship, the original engines, 
a pair of side levers, disconnecting, about 80 horse- 
power nominal, having cylinders 34 in. in diameter 
and 48 in. stroke, are still on board, and they are as 
fit for work now as they were upwards of 40 years 
ago. 





British Surppinc.—The total mercantile tonnage of the 
world is returned at 24,569,496 tons. In this total the 
a figures for 12,969,951 tons, or more than 
one-half, 





Rope Tramways 1N Arrica.—An aerial wire ropeway 
has been recently erected at the gold mine of the Joe’s 
Luck and Bon Accord (Sheba) See near Barberton, 
East Africa; the contractors were Meesrs. W. F. Dennis 
and Co., 11, Billiter-street, London, E.C., as agents for 
Messrs. Adolf Bleichert and Co. The line is constructed 
on the well-known Bleichert system, having fixed bearing 
ropes and separate hauling rope. The horizontal distance 
from the mine to the mill is 2584.59 yards, the total 
length of the ropeway itself being 2701.286 yards. The 
total fall of the fine is 1586.31 ft., the steepest gradient 
being 53 per cent., and the longest span being 813.67 ft. 
The transport capacity of the line, as fixed by the com- 
pany, is 42 tons of quartz per day, with a hauling rope 
speed of 2952 ft. per minute. In addition to the ter- 
minal stations, two intermediate stations have been 
established, viz., an intermediate tension and anchorage 
station near the mine, and an intermediate double-tension 
station near the Kaap River, over which the ropeway 
passes. At these stations an equal tension is maintained 
on the ropes, acording to the varying positions of the 
loads. This line is the first one on the Bleichert system 
that has been erected in the African goldfields, although 
over 450 of their lines are at work in other parte of the 
world, principally on the Continent. Atarecent meeting 
of the company the line was referred to as being highly 
satisfactory in all respects. 
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UNIVERSAL CUTTER GRINDER. 
CONSTRUCTED BY MR. A. FALKENAU, PHILADELPHIA, PENNSYLVANIA. 










































































Tuts machine, illustrated by Figs. 1 to 9, on present 
page, combines two types of machines usually kept 
separate, resulting in an economy of space and cost. 
It unites the form known as the universal grinder, 
principally used for the accurate grinding of machine 
parts, with a form of cutter grinder for grinding 
mills, reamers, &c., possessing novel features of some 
value. A frame or bed mounted on a square pedestal 
carries a deep stiff table, Figs. 1, 2, and 3, provided with 
a hand feed. On this is placed a swing plate (Fig. 8), 
which can be set at an angle with the table for grinding 
tapers, and is graduated in degrees and in tapers per 


foot. The live and poppet heads are clamped to the 
swing plate by drawing them up intoa V along its back 
edge, which not only keeps the top of the plate free of 
slots in which the water and grit would otherwise 
lodge, but also insures good alignment of the heads by 
always drawing them up against the same side of their 
guide. The live head is furnished with a faceplate 
and chuck ; it is capable of swinging around a com- 
plete circle horizontally, and its spindle runs in a long 
taper bronze bearing, enabling a good fit to be con- 
stantly maintained. A dead spindle with a loose 
driving pulley is furnished for use in grinding work 

















on two dead centres. The emery-wheel slide is 
mounted on the bed back of the table, and is operated 
by a handwheel easy of access by the operator, The 
wheel spindle runs in adjustable bronze boxes. An 
additional spindle is furnished for internal grinding. 
Both these, as well as the spindles of the oo and 
poppet heads, are provided with dust caps to protect 
their bearings from grit. 

At the left-hand end, and at the back of the bed, is 
mounted the cutter grinding apparatus, Onit all kinds 
of end, face, angular and spiral mills, reamers, Xc., 
can be ground on either back or face of teeth. The 
grinding, instead of being done by the wheel running 
at right angles across the face of the tooth to be 
ground, is done with the plane of the wheel nearly in 
line with the tooth, making it possible to have a prac- 
tically straight clearance and any desired clearance 
angle irrespective of the size of the emery wheel used. 
Gear cutters are ground with the faces of the teeth 
truly radial and equally spaced, insuring a cutter 
whose every tooth does its proper share of the work. 
For grinding these a special slide is furnished. The 
machine, which is made by Mr. A. Falkenau, of 
Philadelphia, Pennsylvania, is arranged for wet grind- 
ing, and is provided with all necessary overhead works, 
wrenches, gauge stops, and other accessories. 





BuILpinG 1n New York. — In the first eight months of 
this year, 1715 new buildings were proceeded with in New 
York, at a cost of 36,117,237 dols. In the correspondin 
period of 1893 the number of new buildings on han 
in New York was 1826, the estimated cost being 
46,992,048 dols, 
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THE United States has added to its siege artillery 
already adopted (viz., a 5-in. breechloading rifle and 
7-in. breechloading howitzer) a 7-in. breechloading 
mortar, thus ome, a oo for use in siege opera- 
tions to deliver a vertical fire against strongly en- 
trenched or covered positions. 

The mortar is made of a single piece of steel, forged, 
oil-tempered, and annealed. The trunnions are made 
in one piece with the body. The steel has an elastic 
limit of. 46,000 lb., and a tensile strength of 86,000 lb. 
per square inch, with an elongation of 16 per cent. on 
a specimen 3 in. long. The construction of the piece 
combines lightness with sufficient strength to resist 
the low pressure developed. Its weight is 1715 lb., 
with a height of travel of shot of 6 calibres. The 
breech mechanism is similar to that generally adopted 
by the United States for its artillery. The vent-closer 
is asliding one; this form being better than the 
swinging one for high angles of elevation. It has a 
positive action, being operated by the motion of the 
locking pin. This locking pin is a sheared pin set in 
the periphery of the block. When turned, by means of 
a handle attached for the purpose, the pin engages its 
full surface in the carrier ring. In this position its 
action is similar to that of a spline screw set in a 
hole, which is bored partly in each of two adjoining 
concentric circles, preventing independent motion. 

This independent locking motion was not considered 
objectionable in this piece, which is designed to fire 
slowly and deliberately. The De Bange gas check is 
used. The mortar is designed to fire 5.5 lb. of T.B. 
sphero-hexagonal powder, 'giving a pressure of 18,000 lb. 
Its normal projectile weighs 125 lb., so that the re- 
lative weights of the piece and projectile are as 13 to 
1, and of the projectile and charge as 23 to 1. 

It may also fire the projectile of the siege howitzer, 
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which weighs 105 lb., or a long steel shell charged 
with a high explosive weighing 1501b, The initial 
velocities and ranges are as follows : 


Projectile, Initial Velocity. Range. 
Ib. ft.-secs, * yards 
105 730 4340 
125 685 4040 
150 640 3670 


By using reduced charges the mortar can be made 
to cover all ranges from 650 yards up to the maximum. 





AN EXISTING NEWCOMEN STEAM 
ENGINE. 

Tue steam engine has long ago attained the dignity 
of having a history, and, indeed, an ancient history. 
It is to be found in museums and collections, and 
already many controversies have been waged over 
most points in its early construction. Attempts have 
been made, by aid of engravings and drawings, to 
reconstruct some of the earlier examples, so as to give 
the present generation a vivid idea of the triumphs of 
some of the great mechanical minds long passed away. 
Valuable as these full-sized models are, they, neverthe- 
less, lack actuality, and there is always a doubt in the 
mind of the spectator of their literal accuracy. Far 
better it is when an actual example can be secured, 
and preserved for posterity. At the present moment 
there is a specimen of an engine built by Newcomen, 
of Dartmouth, in 1705, rusting away in the open air 
for want of a friendly hand being put forth for its 

reservation. It was brought to our notice by Mr. 
ryan Donkin, to whom its existence was disclosed by 
Mr. Samuel Fletcher, of Ashton-under-Lyne, and we 
have pleasure in presenting our readers with an 
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engraving (page 448) showing its condition a year ago 
(since then the beam has fallen over). 

For years the engine was looked upon as one of 
James Watt’s first productions, but recent inquiries 
leave no doubt that it is a steam motor of the New- 
comen pumping type, single-acting. Nothing is known 
at all trustworthy as to its history, There are a few 
old residents in the neighbourhood who remember its 
being occasionally, though not regularly, worked 
some 60 or 70 years ago (1834) for pumping a mine, 
about which time it seems to have been allowed to 
fall into disuse. The date of its erection in Fair- 
bottom Valley, halfway between Ashton-under-Lyne 
and Oldham, is uncertain, but it was probably 
towards the end of last century. It is still on the 
original site. The engine consists of a solid masonry 
pillar, 14 ft. 6 in. by 7 ft. 3 in. at the bottom, carrying 
the beam, which is made of oak, 12 in. by 14 in., 
braced together with iron, and has segmental ends with 
the balance-weight at one extremity and the piston at 
the other. The beam, about 20 ft. long, rocks on 
two trunnions resting on the central masonry pillar, 
and the piston and pump rods are attached to it by 
chains. The cylinder, of cast iron, is about 27% in. 
in diameter and about 6 ft. stroke, the steam enter- 
ing only at the bottom. It is cast in one piece, 
8 ft. 9 in. from flange to flange, and about 1} in. thick. 
As there was no separate condenser, condensation was 
effected by injecting water into the cylinder by a 
motion from the beam. It is impossible to say whether 
there were any rings round the piston, as it has not been 
taken apart, but probably there were none. A method 
often employed for keeping the joint of the piston 
good was to place horse-dung on the top, but other 
materials that retained moisture, such as turf or tow, 
were also used. The valve gear was off a few years 
ago, and the pieces were lying about, but they probably 
could be collected. The wrought-iron boiler, of the 
— type, is in a very bad condition ; it is believed 
to of a more recent date than the engine, and that 
the original was a haystack generator. 

The width of the Boiler is 6 ft. 3in. at the widest 
part, and 5 ft. 7 in. at the narrowest, the height being 
7 ft. There is a steam dome 18 in, in diameter by 
14 in. deep, with an 8-in. steam pipe leading vertically 
out of it. There are five plates in the circumference 
of the boiler, and 12 rings of plates in its length, the 
average size of plate being 19 in. by 3 ft. Gin. The 

resent thickness of the plates varies from ,°, in. to zero. 
he pitch of the rivets is 14 in. to 2 in. 

It appears probable that this is the oldest engine in 
existence, but it is in a most dilapidated state. Having 
been so long exposed uncovered to all weathers, the 
beam has nearly fallen on its side, and the boiler is 
worn away till it is no thicker than paper in parts, 
with many holes. The grievous condition of neglect 
and disrepair into which the engine has fallen is an 
object of much concern to the people in the neighbour- 
hood, who would gladly co-operate in efforts to save it 
from rot, rust, and total destruction. The engine is 
the property of the trustees of the late Earl of Stam- 
ford and Warrington. 

Any suggestion for the safe preservation of this 
interesting old relic will be gladly received by Mr. S, 
Fletcher or Mr. Bryan Donkin. These gentlemen are 
anxious to find a home for an object of such import- 
ance to the history of the steam engine. The above 
dimensions were taken personally by them during a 





visit to the spot about two months ago. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—There was no meeting of 
the “iron ring” on ’Change last Thursday, that being 
the day set apart for the autumn holiday in the Glasgow 
district in lieu of the autumn fast-day, which was for 
generations a day of religious observance. There was a 
very general cessation of work, and most business people 
made the day one of enjoyment. On the following fore- 
noon a fairly good business was done in the pig-iron 
warrant market, about 10,000 tons of Scotch and fully 
5000 tons of Cumberland hematite iron changing bands. 
The tone was dull. Scotch and Cleveland fell 1d. each 
from Wednesday, and Cumberland hematite iron 24d. per 
ton. In the afternoon the market was quiet, and prices 
were easy. Close on 7000 tons of Scotch and about 3000 
tons of Cumberland hematite iron were operated in. 
The price of Scotch iron declined another 1d. per ton, 
but other sorts were unaltered in price. At the close the 
settlement prices were—Scotch iron 43s. 3d. per ton; 
Cleveland, 36s, 3d.; Cumberland and Middlesbrough hema- 
tite iron respectively, 44s. 14d. and 43s. 14d. perton. On 
Monday forenoon there was a flat market. About 15,000 
tons, chiefly Scotch, changed hands. Scotch fell in price 
to 43s. 04d. per ton cash, and Cleveland and hematite irons 
were easier. The market was still easier in the afternoon 
in consequence of a disturbance of the account through 
** options” running off, the price of Scotch iron declining 
to 42s. 1ld. per ton, closing with sellers at that price. 
About 15,000 tons were again dealt in, including some 
unofficial business at 422. 10d. per ton Friday. The 
closing settlement prices were—Scotch iron, 42s. 104d. 

r ton; Cleveland, 36s.; Cumberland and Middles- 

rough hematite iron, 443, and 43s. per ton respectively. 
On Tuesday forenoon, realising in Scotch iron was again 
the order of the day in the warrant market. Some 
18,000 or 20,000 tons were included in the turnover, but 
the cash price was held near 42s. 11d. per ton. Two lots 
of Cleveland sold at 36s, 1d. and 36s. 14d. per ton eight 
days. There was rather less business done in the after- 
noon, but prices kept steady at a reduction of 4d. per ton. 
About 10,000 tons of Scotch, 500 tons of Cleveland, and 
1500 tons of hematite iron were dealt in ; and at the close 
the settlement prices were—Scotch iron, 42s. 104d. per 
ton; Cleveland, 36s.; Cumberland and Middlesbrough 
hematite iron, respectively, 43s. 104d. and 42s. 104d. per 
ton. Tbe market was flat this forenoon, owing to realisers 
being speculative holders. Scotch warrants, after open- 
ing at 42s. 10d. cash, receded to 42s, 84d. Other irons 
also declined in price. Flatness was also the rule of the 
afternoon market. Some 15,000 tons changed hands. 
Scotch warrants were done at 42s. 8d. per ton cash. The 
settlement prices at the close were, respectively, 423. 9d., 
35s. 104d , 43s. 74d., and 42s. 74d. perton. The following 
are the quotations for a few No. 1 special brand of makers’ 
iron: Calder, 58s. per ton; Summerlee, 59s, ; Coltness, 
59s. 6d.—the foregoing shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 54s.: Shotts (shipped at Leith), 
68s. per ton; Gartsherrie, Langloan, and Carron out 
of the market. There are still three blast-furnaces in 
actual operation (all at Coltness), as compared with 
89 at this time last year. In the belief, however, 
that the long-protracted strike of the miners is now 
nearing its end, preparations are being made in 
various directions to turn on the blast again. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
2566 tons, against 4225 tons in the corresponding week of 
last year. “They included 500 tons for Canada, 115 tons 
for India, 320 tons for Italy, 150tons for Germany, 110 tons 
for Holland, 325 tons for China and Japan, smaller quan- 
tities for other countries, and 875 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 296,673 tons, as compared with 
297,316 tons yesterday week, thus showing a reduction for 
the week amounting to 643 tons. 


Glasgow Copper Market.—Last Friday forenoon 25 tons 
of copper were dealt in, and the price was firm at an 
advance of 1s. 3d. per ton, 42/. two months being paid. 
At the close the quotations were 41/, 13s. 9d. cash buyers, 
and 42/. 2s. 6d. three months. Business was done 
in the afternoon at 41/, 17s. 6d. three months, being 
a ony 4 of 6s. 3d. per ton, with sellers over at that price. 
Two lots of 25 tons were sold on Monday forenoon at 
411. 128, 6d. November 15; and in the afternoon 25 tons 
changed hands at 41/. 8s. $d. twenty-five days. Sellers 
were offering to take 41/. 15s. three months, being a drop 
of 3s. 9d. per ton for the forenoon. Business was ata 
standstill yesterday forenoon, when prices were firmer, 
but in the afternoon there were transactions (75 tons) at 
411. 6s. 83d. three weeks and 41/, 15s. three months. Busi- 
ness was done to-day, both forenoon and afternoon, at 
reduced prices, and the close showed losses on the day of 
6s, 3d. per ton cash and 7s. 6d. three months. 


The Proposed New Water Supply for Edinburgh and 
District.—A few days ago a sub-committee of the Edin- 
burgh and District Water Trust had under consideration 
a supplementary report by Mr. Wilson, the engineer, 
making comparisons between the Tweed and St. Mary’s 
Loch schemes. The works in connection with the Se. 
Mary’s Loch scheme, including the tunnel, would be 
more costly than those in connection with the Tweed 
scheme, which would require only about 2 miles of 
tunnelling. The work at St. Mary’s Loch, he cal- 
culated, would take from six to seven years, while 
he work in connection with the other scheme could 
be executed in about three years. Unlike the St. 
Mary’s Loch scheme, in the estimates for the Talla 
full provision had been made for compensation, for Jand, 
&c. Further, the first instalment of 8,000,000 gallons 
from St. Mary’s Loch was estimated at 677,.C00/., against 
622,346/. for the same quantity from the Talla, The engi- 





neer concluded by stating that he agreed with the con- 
sulting engineers that the best scheme to be adopted was 
the Talla or Tweed scheme, and he recommended the 
Trust accordingly. On the suggestion of a member the 
engineer was instructed to include in his estimate the 
difference in cost between the first instalment of 
12,000,000 gallons per day from St. Mary’s Loch and 
10,000,000 from the Talla. There is every probability that 
the Tweed scheme will be adopted by the Water Trust. 


Clyde Shipbuilding : Launches during September.—There 
was a comparatively large output of new shipping from 
the Clyde shipyards during last month, in spite of the 
dispute in the coal trade having greatly hampered the 
iron industries, and through them the work of the ship- 

ards. Twenty vessels, measuring 38,070 tons, were 
aunched during the month, as compared with 16 
vessels, eesregating 18,775 tons, in the correspond- 
ing month of last year. For the nine months of the 
present year the total output of new shipping 
amounts to 252,106 tons, as compared with 201,131 tons 
in the corresponding period of last year. Last month’s 
launches included two war vessels and 14 steamers, aggre- 
gating 30,370 tons, and four sailing vessels, of a total of 
7700 tons. The two war vessels were the Shark, a torpedo- 
boat destroyer, built by Messrs, J. and G. Thomson for 
the British Admiralty, and the Independencia, built by 
Messrs. Napier, Shanks, and Bell, for coast defence at 
San Domingo. Of the mercantile steamers included in 
the month’s launches, the Strathgyle and the Orestes 
were twoof the largest. The former was built by Messrs. 
Russell and Co., Port Glasgow and Greenock, for Messrs, 
Barrell and Son, Glasgow ; and the latter was built by 
Messrs. Scott and Co., Greenock, One of the sailing 
vessels is rated at 2250 tons. She is a four-masted barque 
by Messrs. Russell and Co., for a Glasgow firm. 


New wap ag J Contracts.—Messrs. Robert Napier 
and Sons, Govan, have booked an order, through Messrs. 
W. H. Moss and Co., Liverpool, for a vessel exactly 
similar to the Rameses, which was recently launched from 
their yard. She is to be built for the same Egyptian 
company, and will be fitted up with deck saloons for 
Oriental service. Her measurements will give her a 
capacity for about 1500 tons.—Messrs. Scott and Co., 
Greenock, have contracted to build and engine two steel 
screw steamers of 2300 tons each for Messrs. Butterfield 
and Swire, Shanghai, for their China and colonial trade. 
The engines, which will be of the triple-expansion type, 
will be capable of propelling the steamers at a lish 
rate cf speed. Messrs. Scott and Co. have on hand 
other four steamers of the same dimensions for the 
same owners, and for Messrs. Holt’s China Line. 
— Messrs. Ramage and Ferguson, Leith, have contracted 
to build a swift —_ and passenger steamer for the North 
of Scotland and Orkney and Shetland Steam Navigation 
Company, Aberdeen. The new boat is intended for the 
trade between Leith, Aderdeen, and Shetland, and will 
be something similar to the company’s steamer St. Clair, 
but will be much swifter, and have increased passenger 
accommodation. Her speed is to be about 15 knots, and 
she is to be ready in the spring of next year. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a@ moderate attendance on ’Change, and the market was 
somewhat flat. Telegrams from Glasgow reported un- 
favourably of affairs in the Scotch centre, and this had a 
depressing effect on the Cleveland market. Sales were 
said to have occurred at 36s. for prompt f.o.b. delivery 
of No. 3g.m.b. Cleveland pig iron, and buyers, as a rule, 
were not disposed to pay more. There were makers, 
however, who still asked 36s. 6d., and 36e. 44d. was 
realised for one lot. Little disposition was shown to do 
business for pte ahead, but pig-iron producers, being 
generally well supplied with orders, were quite prepared 
to hold off for the present. The lower qualities were, if 
anything, somewhat easier, but sellers, as a rule, asked 
35s. 6d. for No. 4 foundry, and 34s. 6d. for grey forge, 
but a little below these figures was said to have been 
accepted. Middlesbrough warrants were quiet at 
35s. 114d. cash buyers. The demand for east coast hema- 
tite pig iron was not very large, and as the supply is 
abundant, quotations were rather weak. About 43s. to 
43s. 3d. was named for early delivery of Nos. 1, 2, and 
3. Rubio ore was steady at 12s. ex-ship Tees. To-day 
there was very little doing on Change. Quotations for 
makers’ iron were the same as yesterday’s. Middles- 
eee eeeate fell to 35s. 10d. cash buyers, with sellers 
at 5 . 


The Production and Disposal of Pig Iron.—The returns 
of the Cleveland Ironmasters’ Association showing the 
make and disposal of pig iron during September were 
issued here to-day (Wednesday). They show that, of 141 
blast-furnaces built, 95 had been in operation, 51 of which 
had been running on Cleveland, and 44 on hematite, 
spiegel, and basic pig iron. The amount of Cleveland pig 
produced reached 122,358 tons, or 5373 tons more than in 
August. The production of other kinds of pig was 
129,913 tons, being an increase on the output of August 
of 2527 tons. The total make of all kinds of pig iron in 
the district was 252,271 tons, which is 7900 tons above the 
sonoma during the previous month. There was one 
ess furnace blowing at the end of the month than at the 
end of August. The total stocks of pig iron at the end of 
last month stood at 192,185 tons, or 5476 tons more than 
at the end of August. Shipments of pig iron for Septem- 
ber amounted to 80,139 tons, This is 4416 tons more 
than in August, but 9824 tons less than in September last 
year, 





Manufactured Iron and Steel.—Nothing new can be 
said of the manufactured iron and steel trades. Most 
firms experience a good deal of difficulty in securing 
work. Prices change very little. Common iron bars 
are quoted 4/. 17s. 6d.; iron ship-plates, 4J. 15s.; iron 
ship-angles, 4/. 12s. 6d.; steel ship-plates, 5/.; and steel 
ship-angles, 4/. 15s.—all less the customary 24 per cent, 
discount forcash. Heavy steel rails are still put at 37. 12s, 
6d. net at works. 


Palmer’s Shipbuilding and Iron Company.—The 29th 
annual report of the directors of the Palmer Shipbuild- 
ing and Iron Company states that since the reorganisa- 
tion of the board, important changes have been made in 
the management of the staff, considerable economies have 
been effected in administrative charges, and improve- 
ments have been introduced into the works in order to 
lessen the cost of production. Since the issue of the last 
report the first- battleship Revenge—one of the 
finest and most efficient warships afloat— has been 
delivered to the Admiralty, and has given complete 
satisfaction. The company is now building three 
swift torpedo-boat destroyers for Her Majesty’s Govern- 
ment; and amongst other orders recently obtained is one 
for a large vessel for the Peninsular and Oriental Steam 
Navigation Company, a circumstance particularly grati- 
fying when it is remembered that this great company has 
hitherto invariably placed its orders in other districts, 
Farther important work is under negotiation, and zeal 
and activity are being displayed by the officials of the 
company to secure for it a renewal of prosperity. The 
steel works and blast-furnaces have yielded improved 
results. An amalgamation of the management of these 
two important departments has recently been effected, 
whereby a con:iderable saving will be made. Arrange- 
ments have been made with some of the leading 
shareholders and others to provide 150,000/., part of an 
issue of 200,000/., on the security of debentures, in order 
to discharge the existing debenture debt of the company, 
which carries an onerous rate of interest, and for other 
purposes. The new debentures will bear interest at the 
rate of 5 per cent. per annum, and are, in the opinion of 
the board, ay secured. The directors have reserved 
for the shareholders the option of applying for and taking 
up a portion of those debentures at par. 


The Coal and Coke Trades.—F uel keeps steady. Prices 
are pretty much the same as when we last reported. 





CANADA AND ENGLAND.—The Canadian Parliament has 
voted a subsidy of 150,000. per annum for a 20-knot 
weekly steam service between Canada and England. This 
subsidy is to be given for 10 years, and it is then to be 
continued at 75,000/. per annum for a further 10 years. 


Water Famine In LeicestER.—The water famine in 
Leicester has not abated. According to a letter sent 
to the Times by Mr. Edward Wood, the chairman 
of the water committee, the present available sources, 
apart from storage, are 750,000 gallons a day from 
springs, and 500,000 gallons a day from deep wells 
connected with cotton mills in the town. The total, 
1,250,000 gallons, would give about 6 gallons r 
head to the population of 206,480 persons. he 
nominal quantity required is 17 gallons. The present 
stock in the reservoirs is 109,000,000 gallons, but it is not 
felt desirable to use the last portions. It has hitherto 
been considered advisable always to leave 50,000,000 
gallons in each reservoir, but this is said to be a counsel 
of perfection, and that 20,000,000 to 30,000,000 would 
be an ample amount to leave. We hope the Town 
Council have satisfied themselves that the wells they are 
having recourse to are quite free from pollution, for they 
are using the water without filtration. The present 
scarcity is the result of the dry seasons in 1892, 1893, 
and this year, the local rainfall having been 20 per cent. 
short in the two former years, and still more deficient this 
year. 


PROGRESS OF THE TELEGRAPH.—In 1870 the number 
of telegrams transmitted in the United Kingdom was 
9,350,000 ; in 1892 the corresponding total had risen to 
no less than 69,908,000. The Americans received and 
despatched 9,157,646 telegrams in 1870; in 1892 (not- 
withstanding the enormous increase in the population of 
the United States during the 22 intervening years) the 
corresponding total did not exceed 62,387,298. Tele- 
graphic communication has, accordingly, made a more 
rapid advance in the United Kingdom than in the United 
States. Thisis probably explained by the greater facilities 
existing in this country for the receipt and despatch of 
telegrams through the multiplication of offices, the co- 
operation of the railway service, &c. France ranked 
third among telegraphirg countries in 1891, her tele- 
graphic movement in that year comprising 32,397,000 
messages. Although France is a long way behind the 
United States as regards her telegraphic activity, the 


French clearly appreciate very much the advantages of 


telegraphy. pean: comes fourth, her latest annual 
telegraphic budget exhibiting an aggregate of 31,175,100 
telegrams. Austria ranks fifth, but cannot_muster a 
larger aggregate than 10,835,302 despatches. Italy must 
be placed sixth, with 8,322,925. Russia makes a poor 
showing, in fact, having regard to her vast population, 
she is almost the lowest on the list; Russian telegraphic 
statistics are, however, not very complete or recent, and 
it is difficult to form an accurate opinion whether the 
Russians aro at length beginning to use the telegraph 
more freely. They are probably doing so, as the Russian 
Government is making increasing cffcrts to develop 
Russian commerce and manufactures, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Charles Cammell and Co., Limited.—At a meeting of 
the directors of this company it has been decided to pay 
an instalment on account of dividend for the current year 
of 22. per share on the ordinary shares, and 10s. per share 
on the A and B shares of the company, payable on Oc- 
tober 4, being at the same rate as was paid at the corre- 
sponding period of last year. 


Sheffield Exports to the United States.—The returns of 
exports to the United States from the Sheffield consular 
district during the past quarter are of a more encouraging 
character. 'wo-thirds of the quarter had, however, 
passed before the beneficial results of the new tariff 
were experienced. The total exports during the last 
quarter amounted to 108,100/. 17s. 6d., as compared 
with 73,3152. 16s. 10d. in the preceding quarter. 
In the corresponding quarter of last year the value 
was 74,551. Cutlery shows substantial improve- 
ment. In July, when the tariff was still in force, the 
value exported to the States was 4822/.; in August the 
value was 21,892/., the highesp amount in any month 
since September, 1890. The exports fell off somewhat in 
September, but the total was still high, viz., 15,962/. The 
total cutlery exports for the quarter were 42,6771. 1s. 2d., 

ainsb 25,146. in the corresponding quarter of last year. 
The total value of steel exported during the past quarter 
was 52,089/., against 40,6137. a year ago. 


The Threatened Strike of Colliery Enginemen.—A meet- 
ing. representative of colliery enginemen, boilermen, &c., 
of Yorkshire, was held on Saturday last, when it was 
decided that if at any colliery one man of a number had 
had his wages lowered, the whole of the enginemen 
employed by that firm should tender their notices to-day. 
The enginemen require a standard wage of 30 per cent. 
above the rate paid to them in 1868, but at some pits 
deductions of from 74 to 10 per cent. have been made 
from their wages since the award of the Conciliation 
Board. A meeting of coalowners was held in Sheffield 
yesterday to consider the situation, as the men appear 
determined to throw almost the whole of the pits of 
Yorkshire idle if their requirements are not conceded. It 
was decided that a committee of the Coalowners’ Asso- 
ciation should meet a deputation from the Enginemen’s 
Federation next week, on a day to be mutually agreed upon. 


The Outlook in the Coal Trade.—Ata meeting of the 
executive of the Yorkshire Miners’ Association, held at 
Barnsley yesterday, Mr. Pickard remarked that large 
numbers of their men were out of work in various parts of 
the locality through no fault of their own, and these men 
costing the association large sums weekly. Trade was 
reviving, and the council hoped managers would restart 
these men in order that they might obtain a living for 
themselves and their families. The call for Scotland 
amounted to 2500/. a week for the Yorkshire Miners’ 
Association, and the executive hoped that every district 
would meet its levy, and also assist the Scotchmen to win 
a battle which every right minded man must say ought to 
be fought. To want to bring down wages to 3s. a day in 
s hazardous occupation like mining was more than could 
be borne,. The newspaper reports, he said, were ex- 
aggerated, as there were nob so many men at work as 
was stated, 





VicTorIAN Raitways.—The Victorian Minister of Rail- 
ways has gone over the surveyed routes of a proposed 
railway from Croydon to South Wandin. Three starting 
points have been suggested for the line to Wandin, viz., 
Lilydale, Coldstream, and Croydon; and the Minister 
has already examined the route from Lilydale. The 
Minister was met at Mooroolbark by a;deputation repre- 
senting settlers in the locality, and was urged to recom- 
mend Croydon as the starting point, and that the line 
should be taken up the valley of Olinda Creek. At Wan- 
din South he was confronted with another deputation, 
which made the same request. Mr. Richardson replied 
that the views of the deputations would not be overlooked, 
and if it were decided to give railway communication to 
the district, he would endeavour to ascertain the best 
route, 





Biast FURNACES IN THE UNITEDSTATES.—A satisfactory 
increase of activity is indicated in the American iron trade. 
The number of furnaces in blast at the commencement of 
September, 1894, was 171, as compared with 88 at the 
commencement of June, 1894, 133 at the commencement 
of March, 1894, 130 at the commencement of December, 
1893, 125 at the commencement of September, 1893, 244 
at the commencement of June, 1893, 255 at the commence- 
ment of March, 1893, and 246 at the commencement of 
December, 1892. The aapreeste productive weekly capa- 
city of the furnaces in blast at the commencement of 
September, 1894, was 151,113 tons, as compared with 
62,517 tons at the commencement of June, 1894, 110,166 
tons at the commencement of March, 1894, 99,379 tons at 
the commencement of December, 1893, 83,434 tons at the 
commencement of September, 1893, 174,029 tons at the 
commencement of June, 1898, 176,978 tons at the com- 
ment of March, 1893, and 176,271 tons at the commence- 
ment of December, 1892. The weekly | ese x i capacit 
of the furnaces in blast has fluctuated as follows mont 
by month this year: January, 99,087 tons; February, 
99,242 tons; March, 110,166 tons; April, 126,732 tons; 
May, 110,210 tons : J une, 62,517 tons ; July, 85,950 tons ; 
August, 115,356 tons; and September, 151,113 tons. A 
recovery would thus appear to have at length set in from 
the severe depression of the last 14 months. This 
recovery is due, no doubt, to the gradual reduction of 
stocks, and the revival of railway enterprise, shipbuild- 
ing industry, and American businers generally, 


‘have been awarded. Great Britain, Australia, 





MISCELLANEA. 

Mr. Livesey estimates the quantity of coal used for 
gas-making as 12,000,000 tons per annum, and that it 
would take a train of 3-ton wagons a mile long to bring 
into London one hour’s supply of coal for gas. 


Messrs. W. H. Allen, Son, and Co., of Lambeth, have 
completed their new works at Bedford, and they are now 
in working order. The works are built on a site adjoining 
the main line station, and are therefore conveniently 
accessible from London. 


-The Franklin Institute, through its Committee on 
Sciences and the Arts, has recommended the award of the 
John Scott legacy medal and premium to Mr. Ralph Hart 
Tweddell for his improvements in the application of 
hydraulic pressure to machine tools. 


The Cape Government live from Vryberg to Mafeking, 
96 miles long, was opened on the 3rd inst. The distance 
between Cape Town and the new terminus is 870 miles. 
The distance from Mafeking to Bulawayo, to which the 
line will eventually be carried, is about 410 miles. 


The Russian Marine Department has just ordered at 
the Nevsky Mechanical Works 10, Peg ery costing 
about 17,000/. each. A first-class ironclad of 8800 tons 
oo will be commenced this autumn at the new 
Admiralty Works at St. Petersburg after the launch of 
the ironclad Poltava. 


The total number of exhibitors at the Antwerp Exhibi- 
tion amounted to 12,000, to whom 401 grand prizes, 812 
diplomas of honours, 1813 gold and 2238 silver medals 
Canada, 
and India have furnished 271 exhibitors, who have re- 
ceived 21 grand prizes, 42 diplomas of honour, 105 gold, 
79 silver, and 46 bronze medals, and 38 honourable 
mentions. 


The Executive Committee of the Mansion House 
Association on Railway and Canal Traffic for the United 
Kingdom met on Friday last, September 28, and 
resolved to initiate test cases under the new Act in regard 
to the increased rates on merchandise and agricultural 
produce. It was further decided to invite the co-opera- 
tion of those traders, and trade and agricultural organisa- 
tions, who desire to avail themselves of the Act. 


The traffic receipts for the week ending September 22 
on 33 of the principal lines of the United Kingdom 
amounted to 1,609,878/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,424,516/., with 18,388 
miles open. There was thus an increase of 185,362/. in 
the receipts, and an increase of 1347 in the mileage. The 

gregate receipts for 12 weeks to date amounted, on 
the same 33 lines, to 19,712,509/. 


A system of telpherage has recently been introduced in 
the United States by which very stiff inclines can 
surmounted. Very long spans can therefore be used 
without any difficulty from the slipping of car wheels. 
Two cables are used : a carrying cable, which also acts as 
the electrical conductor, and a hauling cable. This latter 
is a 4-in. cable, and is hung under and parallel to the main 
cable. The motor car runs on the main cable, from 
which it picks up the current which operates an electric 
motor. This latter drives by worm gearing an elliptically 
grooved sheave, around which the hauling cable makes a 
couple of turns. As the motor turns it thus winds itself 
— the track, the speed attained being six miles per 

our. 


In a paper read before the American Institute of Min- 
ing Engineers, Mr. Leonard Waldo advanced the opinion 
that aluminium forms a definite chemical compound wit 
copper. Ifacrucible containing molten aluminium, and 
another containing molten copper at little more than a 
red heat, have their contents mixed, the reaction is so 
intense that the metals are brought to a state of ebullition, 
and the crucible becomes white-hot. A billet of aluminium- 
bronze, moreover, shows no evidence of segregation or 
variation in composition from one end of it to the other. 
The compound formed is, Mr. Waldo thinks, Al Cu,. 
Aluminium-bronze is difficult to cast, as the shrinkage is 
great, and Mr, Waldo’s firm have not yet made castings 
of more than 2 tons in weight. 


M. Raoul Pictet, in some recent experiments, has shown 
that bodies such as the sulphides of calcium, strontium, 
lithium, and barium, cease to phosphoresce at low tempe- 
ratures. The substance experimented on was reduced 
to fine powder and placed ina tube. This tube was ex- 
posed to the rays of the sun and then carried into a dark 
room and plunged into a glass vessel containing liquid 
nitrous oxide at a temperature of —130 deg. to —140 
deg. Cent. No signs of phosphoresence were visible. 
The same was the case when the tube was plunged in 
alcohol at —100 deg. Cent. On lowering the tube down 
slowly into the cold liquid, the phosphoresence was seen to 
fade away. M. Pictet has also exposed the tubes to 
magnesium light when very cold. No signs of phosphor- 
escence made their appearance until the tube had heated 
up again, when it became visible. A cold “‘stove ” has 
been constructed by M. Pictet for conducting these and 
similar experiments, 


Professor Langley has recently succeeded in mapping 
out the “‘ dark” lines of the solar spectrum in the infra- 
red of payeay which is invisible to the eye. Theinstrument 
used is the bolometer, which has now been perfected to 
such an extent as to indicate variations in temperature of 


1,000,000 deg. Cent. By means of clockwork the spectrum 


is caused to pass in front of the instrument, and when- 
ever a “‘ dark” band passes, the bolometer shows a fall 
of temperature, The mirror of the instrument has been 





arranged to cast its spot of light on a sensitive plate, 
which is moved by the same clockwork as that moving 
the spectrum. A photograph record of the ‘‘ dark ” bands 
in the infra-red part of the spectrum is thus obtained. 
Testing the instrument on the visible part of the spectrum 
it was found to indicate clearly the fact that the D line was 
double, and also shows between them one of the nickel 
rays. A large proportion of the ‘‘ dark” bands in the 
infra-red region are due to atmospheric absorption. 


In a paper recently published in the Transactions of the 
American Society of Civil Engineers, Mr. G. A. Goodwin, 
A.M.I.C.E., sumsup the comparativeadvantages of steam, 
hydraulic, and electrical hoisting gearas follows: Steam re- 
quires the lowest initial outlay, and each crane being inde- 
pendentof the rest, a break-down at one point doesnotaffect 
the whole system. New plant can also be added without 
trouble. Steam cranes are, however, much slower in 
working, and they require skilled drivers. The consump- 
tion of coal and water is considerable, and the cranes are 
noisy, whilst the working cost is higher than with either 
hydraulic or electric power. Hydraulic cranes have the 
advantage of being worked from a central station, so that 
there is but one set of boilers to fire, and the amount of 
fresh water required is saved. The cranes work twice as 
quickly as with steam, and for the same speed of lift the 
wear and tear is less than with electric power. One driver 
and stoker —_ are necessary, and cheap labour can be em- 
ployed to work the cranes, though one skilled mechanic 
1s necessary to look after the plant. The machinery is 
noiseless, and the cost of working is less than that of 
steam, but about the same as electric power, whilst its 
upkeep costs less than either of these systems. Its initial 
cost is, however, much greater than steam, and a little 
more than electric power. Electric cranes have also the 
advantage of a central power station, the machinery 
works quickly, only one driver and stoker are required. 
Like the hydraulic system, the plant can stand idle with a 
minimum of loss, and the cranes are fairly noiseless in 
working. In the case of a breakdown, however, all the 
plant would be stopped, and the drivers have to be men 
of above somes intelligence. The upkeep costs slightly 
more than in the case of hydraulic machinery. 





Gas at Cuicaco.—Messrs. Clow and Son, Lake and 
Franklin streets, Chicago, have secured a contract for 
about 3000 tons of cast-iron gas pipe from the Mutual Fuel 
Gas Company, of Chicago. I is the intention of this 
company to lay pipes over the greater part of Chicago in 
competition with a local gas trust. A great deal of pipe 
will be required for this purpose. 





Tue TELEPHONE IN THE EASTERN CountTiEs.—The in- 
teresting fact should be noted that a trunk telephone line 
between London, Chelmsford, Colchester, and Ipswich was 
brought into operation on Monday. As a result of the new 
line, a person at Chelmsford is to be allowed three minutes’ 
conversation with any one at Colchester for a fee of 3d., 
while the fee for London or Ipswich will be 6d. Ib is ex- 
pected that a connection will be shortly secured with 
other parts of the country. The National Telephone 
Company (Limited) is also about to open an exchange at 
Chelmsford, so that subscribers will be connected with 
the trunk line without having to go to the post-office, 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RalL- 
way.—The construction of the extension of the Man- 
chester, Sheffield, and Lincolnshire Railway to London 
will undoubtedly give a stimulus to many branches of 
industry, asa great number of men will be set to work 
and a large quantity of rails and matériel will be absorbed. 


h | 48.an instance of this, we may note that a firm of brick- 


makers near Peterborough has received an order for 
60,000,000 bricks to be used in building bridges, culverts, 
stations, &c., along the extension. The contract is to be 
worked out—that is, the bricks are to be delivered—in the 
course of the next two years. 





ANOTHER RECORD PassaGE By THE “ LucANTA.”—The 
following are particulars of the voyage of the Cunard 
Liner Lucania, which arrived at New York on Septem- 
ber 28 from Liverpool, having beaten the previous western 
record by nearly an hour. aving Daunt’s Rock Light- 
ship at 12.40 on Sunday afternoon, the 23rd ult., the 
Lucania passed Sandy Hook Lightship at 3.53 p.m. on the 
28th ult., having encountered moderate weather throvgh- 
out, with four hours’ fog on the banks. Her daily runnings 
were : 531, 542, 541, 529 (when fog was encountered), 552, 
and 87 (Friday afternoon), thus making a distance of 
2782 knots at an average speed of over 21} knots per hour. 
The passage was ein 5 days 7 hours 48 minutes, thus 
eclipsing her former record by 50 minutes. 





Swamp RECLAMATION IN VictoriA.—A village settlement 
in connection with reclamation works at the Koo-wee- 
rup swamp is making satisfactory progress. The system 
under which the settlement is being conducted is that 
every settler works two weeks in each month in extend- 
ing the drains which the Victorian Public Works Depart- 
ment is having cut to reclaim the swamp, at wages which 
enable him to earn about 4/. in that time ; the other fort- 
night he devotes to improving his holding. Each settler 
has been given an allotment of 20 acres, and the land, 
when drained and cleared of ti-tree, poeerees good crops, 
the soil being rich. The earnings of a man in a fortnight 
are sufficient to enable him to keep himself and his 
family in food for the month, so that the settlers are not 
a drag on the State, while they are in the meantime 
making good homes for: themselves. There are 295 
families settled on the place, representing a population of 
1250, and the great bulk of them promise to be perma- 
nent settlers, 
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ENGINES OF H. M,. FIRST-CLASS PROTECTED 
CRUISER “ ST GEORGE,” 





NOTICE. 
THE MANCHESTER SHIP CANAL. 


The Publisher begs to announce that, owing to the 
continued demand for further copies, a Second 
Edition of the above Reprint has been prepared 
and IS NOW READY. This contains, as did the First 
Edition, the Descriptive Matter and Illustrations 
contained in the issue of ENGINEERING of January 
26th, comprising 46 pages, with four two-page Plates, 
printed throughout on special plate paper, bound in 
cloth, gilt lettered. Price 3s.6d.; post free, 3s. 9d. 
The ordinary edition of the issue of January 26th is 
out of print. 








NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 





NOTICE TO CONTINENTAL ADVERTISERS. 
Until December 31 next, Advertisements from the 
Continent and French Colonies must be sent 
through the Agence Havas, 8, Place de la Bourse, 
Paris, as usual. From January 1, 1895, however, 
these Advertisements should be sent direct to the 
Offices of this Journal, addressed to the Manager 
of the Advertisement Department, instead of, as 
at present, to te Agence Havas at Paris. 


NOTICES OF MEETINGS. 


THE JUNIOR ENGINEERING SocieTy.— Saturday, October 6, 8.30 p.m. 
Visit the Gigantic Wneel Works, Earl’s Court Exhibition, West 
Kensiogton. 
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INDIAN RAILWAY DEVELOPMENT. 

WirH the existing railways in India earning a 
profit equal to 5.46 per cent. on the capital expen- 
diture, at a time when the railway systems of 
nearly all countries experience decreased results, 
some encouragement should be afforded for prose- 
cuting railway extensions, especially when the 
return in Britain is but 3.60 per cent., in the 
United States 3 per cent., and in the Australian 
colonies from 2 to 3} per cent. The Government, 
it is true, suffer loss—last year it was 84} lakhs of 
rupees— owing to the high rate of interest guaran- 
teed, 4} per cent., while owing to the fall in ex- 
change ‘the amount of money sent to England to 
pay the sterling interest charges is equivalent to a 
payment of interest of about 7 per cent. ; but this 
circumstance should be an additional incentive to 
construct new lines through traffic-promising terri- 
tory, for if money could be borrowedat a cheaperrate, 
the mean result would be more favourable. But, 
apart altogether from this, there can be no question 
that railway extension would he justified by the con- 
sequent development of the resources of the 
country. Grain might be grown with profit in many 
miles of territory, but it might only rot, because of 
the absence of facility to remove it to the market. 











1| The problem, indeed, in India is still one of trans- 
‘ portation, and consequently the efforts at extension 


are of as great importance as the working results. 


2| The one should reflect on the other. 


It is disappointing, therefore, to note that the 
addition to mileage during the year ended March 


3| last is only 451 miles, the total being 18,5004 miles, 
,| of which 10,596} miles is on standard gauge, while 


76363 miles is on metre gauge. The addition to 
the mileage sanctioned is only 27} miles, the total 
being 20,422 miles. One cannot too readily 
assume that the lines surveyed and under 
consideration will be proceeded with, for in the 
Government report the phrase ‘‘ postponed ” or 
‘*abandoned for financial reasons” is of fre er 
occurrence. That some of the lines projecte 

of importance in view of their prospective onion 
even a study of their route would establish. Several 
of them are, indeed, most commendable schemes, 
linking, as theydo, many lines into a through route. 
The first series which may be referred to is the line, 
291 miles long, from Madras, along the eastern 
shore to Bezwada, at the mouth of the Kistna River. 
This part has been surveyed, while the line has 








already been constructed from Bezwada 174; miles 
north along the coast, and 200 miles more is in 
progress, and will be opened in six months from 
now. Other 254 miles would bring the connection 
to Calcutta, and of this last part surveys have been 
made. This latter would involve a tunnel of cast- 
iron segments under the Hooghly. With approaches 
of 1 in 80, the length in tunnel would be 15,675 ft., 
of which one-fifth would be in cut and cover, while, 
with a 1 in 50 approach, the length would be 
6600 ft. (1000 ft. in cut and cover), the relative 
costs being Rs.54,17,928, as against Rs.37,88,091. 
A scheme for a wagon ferry over the Hooghly 
instead of a tunnel has been considered, the cost 
being Rs.8,30,667. The crossing of the Roopnarian 
River also’ presents difficulties, the bridge being 
estimated to cost Rs. 25,07,448, and the tunnelling 
Rs, 21,30,773. But with awagon ferry at the Hooghly 
the total cost for the 254 miles would be 33 million 
rupees. The chain of railways would give a direct 
line from the southernmost point of India to Cal- 
cutta. This, with cheap sea transport, may not 
present great advantages ; but there are few har- 
bours, and with feeding lines branching into the 
interior of Hyderabad, of the central provinces and 
of the Madras Presidency, a large tract at present 
without railway advantages would be served. 
Inthe North-West Provinces, again, lines have been 
surveyed with the view of obviating long detours, 
and of thus bringing well cultivated and irri- 
gated lands within shorter distance of Calcutta or 
Kurrachee, Thus a 139 miles line from Benares 
to Lucknow would save a roundabout journey by the 
north or south. Similarly a line 131 miles long from 
Ghaziabad to Chandausi shortens the route from 
Calcutta to Delhi 60 miles, and at the same time 
opens the Terai country, where the produce had to 
be carted many miles. Difficulty, however, is 
anticipated in the crossing through a town sacred 
to the Hindus—a circumstance not uncommon in 
the experience of railway Picea” Again, a large 
scheme consists in a railway starting from Delhi, 
crossing through tracts of land in the Punjaub far 
removed from railway convenience—and yet a rich 
grain country irrigated by the western Jumna and 
Sirhind Canal systems, and by the inundation canals 
in the Sutlej Doab. There are no engineering diffi- 
culties, and the line, 400 miles long, connects Delhi 
with the main railway running south to Kurrachee, 
and thus this port would be brought nearly 300 
miles nearer the North-West Provinces, and be in 
a position to compete more keenly against Calcutta 
for the oversea traffic. A metre-gauge line is pro- 
posed from Umarkot to Pachpadra, traversing the 
190 miles separating the extensive metre gauge lines 
of Rajputana with the port of Kurrachee, and the 
connection is a most advantageous one, bringing a 
vast territory into close connection with the port, 
besides offering an alternative route to Delhi, like 
350 miles shorter than the existing line, so that this 
railway, like those we have indicated, is of great 
importance from a strategic point of view, since it 
shortens the distance between a port of debarka- 
tion and the North-western frontier line. More- 
over, surveys have been completed, of lines in 
connection with the linking up of the metre- 
gauge railways north and those south of the Ganges, 
the route being from Bareilly to Sohor, so that 
there is thus opened up by metre-gauge railway a 
route from the North-West Provinces almost in a 
bee-line to Kurrachee, in addition to the standard 
gauge line we have already referred to, and in this 
way 4 saving of about 500 miles haulage is saved. 
The only other extensive work to which reference 
need be made here is the line from Mandalay to 
Kunlon Ferry in Burmah, which carries our lines 
260 miles further, and within short distance of the 
China frontier. This line, like those we have 
mentioned, and others of less length which could 
be mentioned, has a strong raison d’étre, since 
in every case "they serve to bring the producing 
centres within easy distance of the great ports. 
Moreover, there is the great advantage in the im- 
provement of the people from every point of view, 
while the strategic value cannot be gainsaid, and 
need not, therefore, be entered upon here. We 
e | would rather point to financial results of railway 
working as a source of encouragement for further 
extensions on well-defined lines, and for a less 
tendency to regard financial considerations as a 
barrier to progress, more especially as the cost cf 
standard gauge double line railway is only 
Rs.160,971, and of metre-gauge double line 


Rs.70, 584, the cost for single line being Rs. 124,279 
and Rs.62,777 respectively. 


With the exchange 
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as at present it is not desirable to give equivalents 
in sterling value. 

The gross earnings per mile of railway worked 
in the year ending March last, according to thereport 
by the Director-General of Railways, just issued, 
were 254.38 per week, the increase on the total in 
the year having been 3.68 percent. Taking first 
the goods traflic, we note that it accounts for nearly 
66 per cent. of the total revenue, or as 2 to1 from 
passengers, against 1.14 to 1 in Britain, and 1.28 to 
lin the United States. The total earnings from 
goods show an increase of 2.98 per cent., but when 
one considers the details as to the great staple pro- 
duction of the country, wheat, a large decrease is 
indicated. In all 987,791 tons were carried, 
200,000 tons less than in the previous year, which 
meant a decrease of 4 million rupees in traffic. 
This decrease, we are told, is due to less demand for 
export, the total shipped from the three great ports 
having been little more than a third what it was 
two years ago, while, at the same time, the actual 
‘*out-turn ” has increased from 6.8 to 7.1 million 
tons, so that while two years ago 20.45 per cent. 
of the wheat grown was exported, only 8.04 per cent. 
was last year exported. This is but half the pro- 
portion of the previous year, and very much less 
than for many years. But one must go fur- 
ther for the real explanation, and inquire why 
there was less ‘‘demand for export.” Many causes 
may have been operative ; but the assumption is 
not without accuracy, that one cause was the cost 
of transport from the grain fields to the nearest 
railway, and the distance on circuitous routes to the 
seaboard. 

The total tonnage of goods booked was 28,846,729 
tons, an increase of 9.54 per cent., and of the total 
three-fourths were taken by the standard-gauge 
lines. The tonnage per mile worked was therefore 
2028 on the standard, and 1000 on the metre gauge, 
the mean, 1584 tons, showing an increase of 6.31 per 
cent., so that the increase in goods traffic is ata 
greater ratio than the mileage. The total ton- 
mileage shows an increase of only 4.53 per cent., so 
that the average haul, 153.4 miles, shows a 
decrease of 4.57 per cent. But there is still an 
increase on the ton mileage per mile of railway 
worked, although it is small, 1.48 per cent., the 
average being 243,042. The gross receipts from 
goods traffic total 152 million rupees, an increase of 
2.98 per cent., the lesser ratio than in the case of 
tonnage again proving the shorter haul. Analysing 
the results of the principal lines, it is found that 
the goods receipts per train mile are Rs. 4.72 on 
standard-gauge lines, whichcompare most favourably 
with the results in the United States and Britain, 
where the receipts are 76d. and 69d. respectively. 
The goods receipts per goods train-mile on the 
metre gauge is Rs.2.95. The rates per ton-mile on 
standard-gauge lines vary from 5.24 pies to 8 pies 
and 9 pies (12 pies equal 1.4d. standard value) and 
this compares with .45d. in the United States. 
The cost of hauling per ton-mile is put at from 2} to 
4} pies, although the East Indian Company returns 
1,52 pies. On the metre gauge the rates vary from 
54 to 12 pies, and the cost from 24 to 64 pies. The 
following comparison is not without interest, when 
it is noted that the capital outlay on the metre- 
gauge line is but half that of the standard gauge : 


Standard Metre 
; Gauge. Gauge. 
Tonnage per mile worked ... 2028 1000 
Haul of goods (miles) 164.20 124.66 
Ton-mileage permileworked 333,059 124,656 
oods receipts per train 
mile (Rs.) ... : 4.72 2.9 
141.77 79.17 


Average tons in a goods 
train eee oe ° 

As to the passenger traffic, the number in- 
creased 6.38 per cent., and the receipts 5.56, and 
there is a remarkable similarity in the results of 
the mileage travelled, &c., with the figures for the 
preceding year. Again, of the total number of 
passengers, 1353 millions, 97.41 per cent. went by 
the lower classes, 2.21 per cent. going by the 
second class, and only 38 out of every 10,000 going 
first-class. Here, also, the traffic has increased 
at a greater ratio than the mileage of railway, 
since the number of passengers per mile of line— 
7443—shows an increase of 3.27 per cent. In 
Britain we have 43,400 passengers, and in the 
United States there are 3627; but in India the 
average distance travelled is greater, 41.33 miles 
against 24.24 in the United States, while the 
average rate per mile is from 2 to 3 pies, not even a 
fourth what it is in the States—1.023d. The 





cost of haulage is from 1 to 1} pies on standard 
and ? to 14 on metre gauge lines. Of course there 
is no comparison between the lower class accommo- 
dation in the respective countries. Before departing 
from the subject of distance travelled, it may be said 
that the first-class passenger on an average travels 
double the mileage of the lower classes. Our next 
Table gives the earnings per train-mile Rs.3.25 
on the standard and 3.11 on the metre gauge lines, 
which exceeds the rates in the United States and 
Britain, due, of course, to the heavier trains run in 
India, where the speed is not generally so great. An 
interesting point is that the earnings per passenger 
train-mile on the standard and metre gauge are 
almost alike, whereas there is a great difference in 
the earnings by goods trains. This is due less to 
to disparity in rates than to a greater equality in 
the load conditions of the passenger trains than in 
the goods trains, for, as we have shown in the pre- 
ceding Table, the average load on metre gauge goods 
trains is buta half that on the standard gauge. The 
cause may be a less volume of traffic available, stiffer 
grades, and, perhaps, less powerful plant ; but the 
last would readily be removed if the first offered 
encouragement. 

Standard 
Gauge. 

8446 


358,782 


Metre 
Gauge. 
6178 


243,438 


Passengers per mile worked 
Passenger miles per mile 
acc men ve ae 
varnings per senger train 

mile (Re) — “A ae 3.25 3.11 

Average number in train ... 213,03 238.30 

He distance travelled 

(miles)... 48,69 40.21 
The gross earnings, 240.8 million rupees, show 
an increase of 3.68 per cent., while the earn- 
ings per mile of railway per week were Rs. 254.38, 
or Rs. 13,227 per annum. This is more satis- 
factory than in the United States, or than in 
Britain when the capital cost is considered. 
But a point of still greater importance is 
the economy with which the Indian railways are 
worked. The metre lines require on an average 
50.62 per cent. of the receipts for expenses, the 
standard lines 45.61 per cent., while the United 
States require 70 per cent., and Britain 57 per 
cent., and the Australian colonies 55 to 65 per 
cent., a comparison distinctly offering encourage- 
ment for further extensions. The result is 
a larger net revenue per mile and per train- 
mile than in this country or the United States. 
The total net earnings for the year show 
an increase of 3.33 per cent., so that some part of 
the increase of 5.81 per cent. in the gross receipts 
has been absorbed by expenditure. It is, however, 
satisfactory to note that it is a small part. The 
result is that the net earnings per train mile are 
Rs. 2.28 on standard and Rs. 1.54 on metre- 
gauge lines, a result eminently satisfactory to the 
Indian railways, since, as shown on the appended 
Table, the return to capital is 2 per cent. greater 
than in Britain and New South Wales, pro- 
bably the most economicaily worked colonial 
system, and 24 per cent. better than in the States. 


ait | | : 


United | New 
Metre United ; | 
| | King- | South 
Gauge. | States. | gone | Wales. 


Py 
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mileopen .. — ..|17,022R,| 8186 R. | 


Gross earnings per, | 
13941. | 38642. | 11591. 


93d. | 57.49d. | 94.18d. 
47.8d. | 32.24d. | 58.290. 
45.2d. | 25.284. 40.89. 
70.83 BT | 56.58 


3.02 3.85 | 3.46 


Groes earnings per) 
—” > 2 
xpenses per train! 
ass ce 
Net earnings per 
train mile .. os 
Per cent. of expenses 
torevenue .. ie 
Per cent. of net earn- 
ings to capital 


4.20 R. | 3.12 R. 
1.92R. | 1.58R. 
2.28. | 
45.61 


1.54R, 
50.62 


5.62 5.60 





ed 1892 is taken because not so unusually affected by strikes as 
1893. 


It is therefore very evident, putting aside the 
difficulties of guaranteed rates and exchange, 
that the Indian railway system as a whole gives 
good results. It is true that just as the East 
Indian and some of the other large lines are econo- 
mically managed, others are not satisfactorily 
worked ; but as a whole the results are encourag- 
ing, and in view of the fact that the improved 
credit of the Government admits of money being 
got at very much less interest, and that traffic 
awaits the construction of the lines we have de- 
scribed, as well as others not referred to in detail, 
we hope that in the future the plea of financial 
considerations will not he resorted to so often, and 





never until some genuine effort at financing has 
been put forth. The exploiting of works for the 
development of the resources of India is probably 
regarded by the native population as an earnest of 
our desire for their prosperity, and resourceful 
energy in this direction must ever tighten the bond 
between this country and her greatest dependency, 





ALUMINIUM IN TORPEDO-BOAT 
CONSTRUOTION. 

On Saturday last Messrs. Yarrow and Co. gave 
an exhibition of the second-class torpedo-boat which 
they have recently constructed to the order of the 
French Government. This little vessel has been 
constructed almost altogether of aluminium, so far 
as the hull is concerned, and, indeed, many of the 
fittings are of that material also. It is hardly 
necessary to say that the pure metal has not been 
used, ‘‘ certain alloys,” among them 6 per cent. of 
copper, having been introduced to give greater 
strength and stiffness to the material. The boat is 
of the dimensions now usual with second-class boats, 
being 60 ft. long and 9 ft. 3in. wide. The stem and 
stern frames are of galvanised steel, and the chimney 
is also of steel, though the outer casing to it is of 
aluminium. The deck-plates over the boiler space 
are likewise of steel, it being considered unwise to 
subject aluminium to the danger from distortion 
that might arise through heat. In the case of the 
outer funnel there is not the same fear, as the 
cylindrical form is not likely to change. The 
machinery consists of a set of triple-compound en- 
gines of the type usually placed by the firm in boats 
of this class, and there is a Yarrow water-tube 
boiler for generating steam. 

In regard to the scantling, we understand that in 
most parts there is an addition of about 25 per cent. 
in the thickness of the material, and in general 
construction the boat appears to be somewhat on 
the usual lines of a steel vessel of this type, 
excepting that reverse frames are more freely 
introduced. The appearance of the structure is 
certainly more comfortably substantial than in 
the case of steel vessels. In spite of this, the lower 
specific gravity of the aluminium enables the hull 
to be reduced by about 50 per cent. from the weight 
that would be necessary were steel used. In the 
case of the boat in question, the weight of hull is, 
we understand, about 2 tons, the total weight, as 
tested when the vessel was lifted, being 94 tons. 
Of this weight the boiler supplies about 3 tons, 
having 500 ft. of heating surface. 

The aluminium alloy used has a tensile strength of 
14 tons to the square inch, and, compared to steel, 
has a higher elastic limit in terms of its tensile 
strength ; this, of course, being a point of great 
advantage in the construction of small craft of this 
nature. The plates, angles, &c., have all been 
worked cold, and no insurmountable difficulty was 
found in carrying out the operations. 1t should be 
stated that in addition to the plating, framing, &c., 
many parts of the hull fittings have also been made 
of aluminium, and the same material has also been 
worked into the engine construction to some 
extent. Although aluminium is not attacked 
by sea-water in the same manner as steel, in 
regard to rusting or corrosion, it has a disad- 
vantage in the fact that it cannot be used in 
positions where it is likely to be subjected to heat, 
under the action of which it will soon lose its 
nature. Alkali also affects it disadvantageously, 
and for this reason it would not be advisable to 
wash out condensers or other parts with scda, 
unless great care were taken that none ran into the 
bilge, or in any other way came in contact with the 
hull structure. These appear to be the two chief 
drawbacks to the use of the metal ; supposing one is 
prepared to pay the price it costs. This, of course, 
is the crucial point, and to judge from Meesrs. 
Yarrow’s experience, there does not seem much pro- 
bability that the new metal will be largely used 
for shipbuilding purposes, for many years to come 
at any rate. Mr. Yarrow said on Saturday that 
the aluminium cost from 3s. to 5s. per pound, the 
former price doubtless referring to plates and 
angles. The cost cf the aluminium in this boat, 
which was all imported from France, is stated to 
have been about 10001. Probably the price of 
aluminium will decrease very much before a long 
time elapses, but at present we are far from seeing 
it used in the construction of vessels, excepting in 
instances where cost is a very minor consideration. 
Mr. Yarrow states that a Havock or Hornet 
of aluminium would cost considerably over twice 
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as much as a similar craft if built of steel. To set | concurrent jurisdiction was never mooted as one of 
off against this an additional speed of about) the objects of the Bill; that the ruling idea 
34 knots would be obtained, besides certain other | throughout was the unification of the controlling 
benefits which follow the introduction of a lighter! powers, and that the abrogation of concurrent 
hull and more bulky scantling. Perhaps the most! jurisdiction following, as it of necessity did, 


important of these benefits, next to speed-—and, in| its direct authorisation was superfluous. 


second-class boats, ease in lifting—is the very 
marked absence of vibration which distinguished 
the boat just built. On Saturday last a run from 
Greenwich to the bottom of Halfway Reach was 
made, the boat travelling for a part of the way to a 
speed of from 16 to17 knots through the water. By 
the, time such a speed would be reached, one would 
expect to experience, in a boat of these dimensions, 
a period of maximum vibration, for it is by no means 
at the highest speeds that the greatest vibration is 
always experienced. We can safely say, however, 
that in no fast steamer we have ever run upon has 
there been so much steadiness as that experienced 
on Saturday’s trip. In this respect it was like 
travelling at easy speed on a comfortable yacht. 
How far this was due to the care with which the 
engines are balanced—a point, as our readers are 
aware, to which the builders of the boat have paid 
special attention—it would be difficult to say, but 
Mr. Yarrow himself attributes the satisfactory 
result largely to the thicker scantling and less 
elastic nature of the aluminium alloy as compared 
with steel. 

The official trial of this vessel was carried out on 
September 20, the French Government being 
represented by a commission of French naval 
officers, Captain Le Clerc, the French Naval 
Attaché in England, being the president. On that 
occasion a speed of over 204 knots was attained, 
with a load of 3 tons on board. We understand 
that torpedo-boats of the same class and dimen- 
sions, and when running under the same conditions 
of trial, have a maximum speed of 17 knots. We 
append an extract from the official report of the 
trial. The engines worked to about 300 indicated 


horse-power : 
September 20, 1894. 
The trial consisted ofa continuous run of two hours’ duration 
at the estuary of the Thames. Weather, calm. Number of 
persons on board, 17. Total load on trial, 3 tons. 





| 





| | | : 
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During the trial of two hours’ duration the engines made 70,948 
revolutions, being at the »ate of 591.2 revolutions per minute, 
corresponding to a mean speed during the entire run of 20.558 
knots perhour. The boiler made ample steam without priming, 
and the engines worked without any heating. The vibration was 
not appreciable, 





THE POLLUTION OF THE AIRE 
AND OALDER* 

On May 29 last the West Riding Conservancy 
Bill came before the Select Committee of the House 
of Commons on Police and Sanitary Regulations, 
being one of a number of kindred Bills thusgrouped ; 
the chairman of this Committee was, first, Mr. 
Walter Long, whose long experience at the Local 
Government Board has peculiarly fitted him for 
such an inquiry, and then Mr. William Kenrick. 
Inasmuch as the evidence before this Committee 
was afterwards given before the Lords’ Committee, 
together with much additional matter of the 
greatest importance, we do not propose to deal 
with it at this stage, but will draw attention to a 
remarkable episode in the hearing of the evidence. 

The first witness, Mr. C. G. Milnes Gaskell, 
chairman of the Joint Committee, was cross- 
examined as to Clause 16a in the Bill, which ran 
thus: ‘It shall not be competent for any person 
other than the Rivers Board, their officers, 
attorneys, solicitors, or agents, to institute cr carry 
on any proceeding or prosecution under the provi- 
sions of this Act.” This was the clause abrogating 
concurrent jurisdiction. Counsel’s contention was, 
on behalf of the county boroughs, that there had 
been no authorisation of such abrogation. Mr. 
Trevor Edwards, solicitor to the Bill and to 


the Joint Committee, was also pressed closely upon | 


this point, and he clearly stated that the idea of 
* See page 426 ante. ain by 











He 
had never heard of concurrent jurisdiction until 
the day before the Bill was deposited. At 
the end of the day, just before the ad- 
journment, Mr. Boyce, the official representa- 
tive sitting on behalf of the Local Government 
Board to watch the Bill, raised the point as to 
whether in the absence of a special instruction from 
the House of Commons, the Committee were compe- 
tent under the notice to deal with this question of 
concurrent power. The Bill, he said, was promoted 
by the Joint Committee, of which notice was given. 
If each of the authorities constituting that com- 
mittee were to come in under petition and ask the 
power sought by the Joint Committee, they would 
be practically promoting the Bill, without giving 
notice to their particular locality. How, therefore, 
could this Committee give them the concurrent 
powers they sought? His conclusion was that any 
corporation seeking such powers must give notice 
and go for a Bill in the usual way ; and he finally 
suggested that the advice of the officers of the 
House should be sought upon the issue raised. 

The opponents of the Bill were taken aback by 
this obstacle, which appeared new to them, and, of 
course, could not be raised except in the discussion 
of the petitions themselves, but neither they nor 
the promoters committed themselves to any line of 
action before the adjournment. No doubt each 
party thought that a night of reflection would 
assist them to come to that conclusion best suited 
for their own purpose. 

On the following day the chairman of the Com- 
mittee announced that, having, as suggested, taken 
the advice of the authorities of the House upon 
the question, they had been informed that they 
had no power to grant concurrent powers, and 
that it therefore followed, as a matter of course, 
that they could not listen to arguments or evi- 
dence in support of them. On this the oppo- 
sition asked for, and obtained, an adjournment 
of half an hour to consider their position, at the 
end of which Mr. Pembroke Stephens, on their 
behalf, stated that the decision of the Committee 
had taken them entirely by surprise ; that Mr. Pope, 
on behalf of the promoters, had raised no question 
as to the locus standi of the opposition on the sub- 
ject of concurrent powers ; that, having come pre- 
pared with arguments to the effect that such powers 
were an integral part of the main issue, and could not 
be divorced from it, their mouths were thus closed 
against any chance of showing that the authorities 
of the House might be in error ; and that, finally, 
therefore, so startling a decision suggested the 
necessity of an adjournment until the following 
Monday, in order that in the interval they could 
confer with their constituents in the country upon 
the course to be now taken under circumstances so 
unforeseen. To this the promoters’ counsel de- 
murred strongly, objecting to any adjournment, 
and emphasising his objection by the remark that 
he was instructed that on this very point the 
solicitor for the Bill advised the Joint Committee, 
in the presence of the representatives of several of 
the county boroughs, that the question of con- 
current jurisdiction could not be dealt with under 
the Bill, thus clearly warning them that, if raised, 
it might be fatal to their contention. The Com- 
mittee decided to proceed with the Bill without 
adjournment, whereupon the whole of the claimants 
to concurrent jurisdiction withdrew in toto from 
the committee-room. 

Two points are worthy of remark in connection 
with this episode. First, that it was reserved for 
an outsider to raise a vital objection. This may be 
accounted for by the fact that the promoters 
honestly wished to pass their Bill on its merits. 
Second, that having been thrown on one issue only, 
although perhaps the most important, the county 
boroughs should have stiaightway abandoned all 
the other objects of their several petitions. Pos- 
sibly, like many other Radicals, they came to the 
conclusicn that a Lords’ Committee would better 
suit their conservative views. 

The course being thus cleared, rapid progress 
wasmade. The only petitions remaining to be con- 
sidered were those of the Leather Trades of Leeds, 
Messrs. Crossley and Sons, of Halifax, the great 
carpet weavers, and the London and North- Western 
Railway Company, who appeared as the owner of 





Sir John Ramsden’s canal at Huddersfield. The 
gist of this opposition will be given when we come 
to the Bill in the Lords, and it will suffice to say 
that the temper of the Committee soon secured 
the passing of the preamble with only two material 
alterations : (1) Section 6, giving power to prevent 
encroachments on the waterway of streams, was 
dropped ; and (2) the limit of the period within 
which the Local Government Board shall give 
their decision as to whether or not proceedings 
shall be taken against manufacturers, was extended 
from three to six months—an alteration which 
may prove a serious obstacle to rivers purification. 
This was done at the instance of the Local Govern- 
ment Board, who, through their representative, 
admitted the incompetence of that body to deal 
officially with this vital question, but rightly laid 
the blame upon the Government. When the im- 
possibility of giving a decision within three months 
was pleaded, one of the Committee, Mr. Rigby 
Wason, said what everybody thinks, ‘‘ The fact is, 
you want more inspectors.” ‘‘ No doubt,” replied 
Mr. Boyce, ‘‘ but, as you know, we cannot ask and 
have,” which we all do know, unless we happen 
to be a powerful faction possessing votes. 

In this manner the Bill passed the Commons. 
When the Lords’ Committee assembled, all the 
original petitioners appeared, with two added, to 
wit, certain millowners, dyers, manufacturers, and 
others in Halifax, who opposed the Bill ; and the 
West Riding County Council, who without counsel 
mutely opposed alterations in the Bill—a some- 
what novel attitude. Viscount Portman was in 
the chair. It is a circumstance somewhat re- 
markable in the history of private Bills, that, 
although the question of concurrent jurisdiction 
was strictly excluded from the consideration of the 
Bill in the Commons, no one thought it worth while 
to raise objection in the Lords’ Committee. This 
undeniably was a stroke of policy on the part of 
the promoters, who clearly foresaw that, if ecttled 
now in the fulness of time, it would be settled for 
ever. We will now deal with the evidence, chiefly 
confining our remarks to its engineering aspects, 

The main principles of the powers sought have 
been cited. Certain of these were cut out or 
curtailed in the Commons, as we have seen. The 
chief of thoze remaining and petitioned against 
were—improved procedure, administrative unity, 
prohibition of the injurious discharge of solid 
refuse, the definition of liquid sewage, elimination 
of the words, ‘‘ best practicable means,” the show- 
ing of which was the whole duty of the polluter by 
liquid sewage or by liquid trade refuse ; and finally, 
the abrogation of the provision that the Local 
Government Board should not give their consent 
to a prosecution unless they were satisfied that no 
material injury would be inflicted on the interest 
of any industry by a conviction. 

Of these, the first—improved procedure—is a 
legal question, and need not occupy much space 
here. The Chairman of the Joint Committee, Mr. 
C. M. Gaskell, had spoken as to the general policy 
of that body. Mr. Trevor Edwards, their solicitor, 
gave evidence to the effect that in their first prose- 
cution of a local authority it took eight months to 
get a decision ; that the county court procedure 
lent itself to the law’s delay, especially in outlying 
districts ; and that a bench of magistrates, sitting 
frequently, would be a more efficient tribunal. 
This contention met the Committee’s views, and 
the clause was gee. with power of appeal to the 
next practicable court of quarter sessions, from 
that to the High Court of Justice, and from that, 
on points of law only, to the Court of Appeal. 

The next question, administrative unity, is also 
a legal one, but it affects nevertheless every issue 
of the Bill. The Act of 1876 could be enforced by 
the whole body of the offenders against it, and 
— by them only until 1893, when the 

oint Committee was constituted. ‘‘ Then,” argued 
the opposing boroughs, ‘‘ having a strong central 
authority tosee that the law is enforced by every- 
body, why not be content, and at any rate let the 
county boroughs have concurrent jurisdiction ?”’ To 
which the reply was: ‘‘First, we cannot fairly admit 
the county boroughs, and exclude the numberless 
other sanitary authorities in the rivers ; second, if 
we do not admit these our difficulties will be in- 
creased in a ratio almost geometrical by the vary- 
ing standards of pollution, the varying methods of 
dealing with cffenders, and the certainty that 
authorities who, themselves being culprits, had 
hitherto thrown, so far as they could, a shield over 
all offenders, would undoubtedly continue the rame 
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policy, though admittedly with far less effect ; and 
that, therefore, the efficiency of the Bill will be 
impaired ; third, that for due administration, a 
permanent official staff will be indispensable, armed 
not only with powers, but with experience, the 
chief of which should be men of eminence, and 
that such a staff, acting independently of all the 
powers and interests of pollution, will be more 
likely to secure the desired result than the servants 
of the polluters,” as was gravely put forward by 
several of the petitioners, who proposed that the 
local surveyors, medical officers, and nuisance in- 
spectors, nine-tenths of whom are removable at the 
will of their employers, should be the rivers con- 
servancy staff. 

‘« But,” it was persisted, ‘‘as for the non-county 
boroughs and other sanitary authorities, urban and 
rural, they do not ask for concurrent jurisdic- 
tion.” ‘*No,” was the evident reply, ‘‘ nor do they 
wish you to have it, and the very fact that they 
thus desire administrative unity, confirms us in our 
resolution to secure it.” It was then pleaded that 
the interest of the great boroughs in rivers purifi- 
cation demanded exceptional privileges, but nothing 
is clearer than that in many cases the fact is the 
reverse. Take, for instance, the case of Bradford 
and Shipley. 

The Bradford Beck, after a course of scarcely 
half-a-dozen miles, enters the borough compara- 
tively clear. It becomes the common sewer of all 
the factories, and the receptacle of the half-purified 
sewage of the borough, and then discharges it- 
self into the River Aire within Shipley district. 
But whereas in the borough of Bradford, the beck 
flows in a swift current, inclosed for the most part 
in a covered channel of masonry, without the 
borough the River Aire flows sluggishly in a wide 
cpen channel, dammed up by mill weirs into so many 
flat reaches of black sewage, which gives off a fetid 
stench. Thus the polluted beck is hidden, scarcely 
realised by the inhabitants, who never see it, while 
the other proclaims itself to the senses as an open, 
naked, and intolerable nuisance, injurious to the 
interests of the Shipley district. 

The case of Halifax and Elland shows even more 
conclusively how little mere population has to do 
with the material interests of riparian districts in 
this matter. As was stated by Mr. Lipscomb, 
agent of the Savile Estate, which includes the 
greater part of Elland, that district has suffered 
cruelly at the hands of Halifax, which, lying in a 
steep and narrow gorge, pours all its filth, impure 
and undiluted, into the comparatively sluggish Calder 
at Salterhebble, on the very boundary of Elland 
township. Speaking from a long and intimate 
acquaintance with the rivers of the West Riding, 
we do not hesitate to affirm that no district suffers 
more than Elland from river pollution, to which 
Halifax contributes nine-tenths. During the dry 
weather of May and June, 1893, the stench at 
Elland Bridge was enough to create a pestilence. 
Castleford also stands in the same relation to Leeds 
as Elland to Halifax. These instances prove the 
fallacy of the contention that small districts have 


not the same interest in river conservancy that | — 


large districts possess. 

On this question of administrative unity the engi- 
neering evidence was strong. Mr. Mansergh, C.E., 
whose experience qualifies him as one of the first of 
living authorities on drainege and hydraulic ques- 
tions, stated that he was acquainted professionally 
with most of the towns in the Riding, and that the 
pollution of the rivers was, if anything, worse than 
it was when the Act of 1876 was passed. That the 
cause of this was that the Act could not be set in 
motion against one body except by another body 
which was similarly a sinner, and that private indi- 
viduals would not encounter the cost and worry 
and odium of prosecuting public bodies. He en- 
tirely concurred with the evidence of Mr. M. 
Pateison, C.E., as to the habitual misuse of the 
works of sewage treatment in all the large towns, 
which fact he declared to be an open secret. What 
he wanted was an administrative authority, at 
once strong, central, independent, and dominant. 
Mr. Paterson’s evidence went straight ad rem. He 
had been concerned with most of the rivers in the 
Riding, in various water and drainage works, and 
in the construction and repair of weirs, and from 
his own personal knowledge impeached the manage- 
ment of nearly all the sewage works in it, adducing 
the following instances as but an example of the 
whole. Leeds he found discharging one moiety of 
its sewage over the storm overflow, the rest being 
only half treated. Huddersfield had magnificent 





works, perfectly efficient, for anything he knew, to 
deal with the whole of their sewage, but as a matter 
of fact they only treated 500,000 gallons per day 
out of the total volume of 5,000,000 gallons. At 
Halifax there was no treatment at all; the sewage 
passed through tanks of one-twelfth the proper 
capacity without any precipitative process, and at 
his last visit the solid mud was standing 1 in. above 
the surface of the tanks, or with a total depth of 
6 ft. lin. These facts were admitted, and various 
pleas put forward. The Committee shut their ears 
to concurrent jurisdiction, and passed the clause 
without alteration. 

The next question we have to deal with is that 
of the prohibition of the discharge of solids into 
streams. 





THE WEATHER OF SEPTEMBER, 1894. 


SEPTEMBER is often a gay and beautiful month, 
though in some years sombre and hazy; but 
whether serene or gloomy there is always evidence 
that summer has gone, in the shortening of the 
days and the correlative rapid decline in tempera- 
ture. September, 1894, had very little brilliant 
weather, the skies were generally overcast, even 
with prevailing anti-cyclonic conditions of atmo- 
spherical pressure ; high or low barometer seemed 
to have very little effect on the cloud canopy. 
Although rain has been infrequent and small in 
amount, drenching dews occurred in the latter 
mornings, and many evenings were misty. St. 
Matthew’s Day, the 21st, ‘* brings on the cold dew.” 
Temperature has nearly maintained an average, 
though few days were noticeably warm, while many 
nights were quite chilly. It was a time to remem- 
ber, ‘‘ The mists of the evening industriously shun ; 
they are the tears of the night for the loss of the 
sun.” An unusual prevalence of north and east 
winds was experienced, fortunately of no great 
strength. The fine weather which set in during 
the last week of August came to an end on the 4th. 
Broken weather, small showers, with intervals of 
sunshine, prevailed till the 11th. Thence to the 
25th the weather was dull and cheerless, and the 
rest of the month was fine, with genial sunshine. 
September sunshine has no great heating influence, 
but a “ope of it is a gladdening boon. Just this 
fine spell at the ending led people abroad, and en- 
abled them to perceive that 
“The warm sun is failing, the bleak winds are wailing, 

The bare boughs are sighing, the pale flowers are dying.’ 

The mean pressure and temperature of the atmo- 
sphere, at extreme positions of the British Islands 
to which the Isle of Man is central, were as follows: 
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The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 
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The daily general directions of the winds over 
these islands give a resultant from N. by E., which 
is widely different from W. by S., the normal re- 
sultant ; in correlation with this result, the mean 
distribution of atmospherical pressure shows great 
departures from the normal values, especially in 
the north, west, and central districts ; mean tem- 
— slightly below the average ; very few rainy 

ays, and small quantities of rain in all parts 
except the east coast. Sumburgh Head had only 
a sixth of the normal quantity, Valentia less than 
a third, Scilly less than a half, while Yarmouth 
caught nearly the usual amount on the usual num- 
ber of days. Rainy days were exceptionally few 
in the south and west districts. The weather nota- 
tions indicate clear days to have ranged between 
10 in the west and three in the north ; overcast 
days between 15 in the east and nine in the central 
district. At Valentia 171 hours of sunshine were 
recorded, 190 at Scilly. The mean temperature at 





8 a.m., Greenwich time, for the entire area of these 
islands at sea level was 55 deg. on the Ist, 52 deg. 
on the 7th, 56 deg. on the 15th, 49.5 deg. on the 28th, 
with slight intervening fluctuations. The highest 
temperature, 72 deg., was reported at Geldeston on 
the 19th, the lowest, 21 deg., at Braemar on the 10th. 
Atmospherical pressure was greatest, 30.55in., on the 
30th ; least, 29.6 in., onthe 25th. Thunderstorms 
occurred in various parts on the 5th. At Valentia 
1.02 in. of rain was measured on the 8th; at 
Cambridge, 1.05 on the 26th. 

The weather was favourable for late harvest 
operations, and for the public health. The death 
rate in the metropolitan district was about 14.5 per 
1000 per annum. 

During the four weeks ending 29th, the duration 
of bright sunshine, estimated in percentage of the 
onal amount, was for the United Kingdom 34, 
Channel Islands 45, south-west England 41, south 
Ireland and west Scotland 40, north Ireland 37, 
south and north-west England 32, north-east 
England 30, east England and east and north Scot- 
land 29, central England 27. 








NOTES. 

A Frencu Conception oF A Board oF TRADE. 

THE desire of France to extend her colonies and 
thus increase her commercial relations with foreign 
parts, is undoubted—the heated discussion of the 
hour regarding Madagascar and African affairs is 
proof enough—and an important step has just been 
taken in the appointment, by a decree of the Presi- 
dent, of a permanent consultative commission for 
commerce and industry, just such a commission, in 
fact, as should exist at our Board of Trade. In 
France, of course, there is a Minister of Commerce, 
and in 1882 what was called a superior council was 
constituted to assist in the solution of questions 
affecting industrial and commercial interests, and to 
inform the executive as to the real needs of national 
industry. This council has done splendid service ; 
but as the Minister of Commerce pointed out in 
promoting an extension of the idea, the council 
was too numerous to be called frequently together. 
To use the official language, ‘‘ The constantly in- 
creasing intensity of the economic life of nations 
and the keenness of commercial and industrial 
competition, both at home and abroad, have multi- 
plied the occasions on which it is advantageous for 
the Minister to seek the opinion of the authorised 
representatives of commerce and industry ;” and 
thus by a Presidential decree a commission of 
20 is being appointed. The advantages of such 
a board are much more obvious in the case of 
Britain, and the movement by France ought to 
encourage the many who consider some reform 
necessary in the working of our Board of 
Trade. We have frequently had occasion to refer 
to the absence of a spirit of sympathy with modern 
ideas in engineering and other industries on the 
part of the permanent officials, who, after all, 
guide the President, appointed more for his political 
rather than his commercial acumen; and there 
can be little doubt that with a consultative com- 
mission, composed of representatives of commerce 
and industry and other interests, progress, on ap- 
proved lines, would be more readily tolerated, with- 
out the public safety being in the smallest degree 
affected injuriously. There is, in nearly all our 
public departments, a conservative tendency almost 
inherent to the service, and this is the more pro- 
nounced in officials whose workshop experience, if 
they have any, is not of to-day nor even of yester- 
day, so that the advantage of the man of commerce or 
industry going straight from the workshop to 
Whitehall regularly would be very considerable. 
Moreover, the status of the permanent ofticial 
would not be affected. A year or two ago Lloyds 
appointed such a consultative committee, which 
has done good work, and the staff feel that their 
authority has been strengthened, while, at the 
same time, the shipping community are greatly 
pleased with the result. In the case of the Board 
of Trade, the necessity is even greater, in view 
especially of the competition of nations, and of the 
need for a spirit of sympathy for progressive 
methods in all things, and the advantage would be 
corespondingly satisfactory. 


Lonpon Water Suppty. 

In his interesting address as President of the 
Engineering and Architectural Section of the 
Sanitary Congress at Liverpool, Mr. G. F. Deacon 
took occasion to differ from the recent report of 
the Royal Commission on London Water Supply, 
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and to maintain the opinion that such waters as 
those of Loch Katrine, Lake Vrynwy, or Lake 
Thirlmere were alone fitted for the supply of a 
great town. Mr. Deacon lays great stress on the 
fact that filters may fail, and apparently imagines 
that for efficient filtration there must be an un- 
broken film of gelatinous matter over the whole sur- 
face of the filter bed. The experiments of the Massa- 
chusetts State Board of Health prove that no such 
‘‘unbroken” film is required. In one case their 
filter consisted of a bed of pebbles the size of robin’s 
eggs, 5 ft. thick, and when sewage was 
through this stratum at the rate of 36,000 gallons 
per acre per day, 98.6 per cent. of the organic 
matter present in the sewage was destroyed, to- 
gether with 99.6 per cent. of the bacteria. Even 
when the rate of filtration was increased to 100,000 
gallons per acre per day, nearly equal results were 
obtained. Now river water is comparatively pure 
to start with, and a decrease of 99.6 per cent. of the 
pathogenic germs in it would suffice to render it 
innocuous, asa considerable dose of these organisms 
is required to produce disease. Indeed, there is at 
least a possibility that a minute dose might be bene- 
ficial as a kind of vaccine. Apart from this, how- 
ever, the filter beds actually used are, in their upper 
layers, of a much finer texture than the pebble bed 
used in the experiment referred to, and hence 
there is every reason to believe that the uncer- 
tainties of filtration on which Mr. Deacon laid so 
much stress have no existence in towns in 
which filtration is performed is a rational manner. 
This is fully confirmed by experience. The 
town of Altona, situated on the Elbe below 
Hamburg, and drawing its drinking water from 
the same river lower down than Hamburg, enjoyed 
an almost complete immunity from the cholera, 
which was raging in the latter. Whilst Altona 
filtered its water, Hamburg did not. The vital 
statistics of our great towns show the same thing. 
Typhoid fever is known to be frequently spread 
by the water supply, and hence, if there is any 
force in Mr. Deacon’s contention, the deaths per 
million from this disease should be markedly more 
in London than in Glasgow. The two cities are, 
in many respects, very similar; but London draws 
the bulk of its water supply from a polluted source 
and filters it, whilst ro ‘oa gets its water from 
Loch Katrine. The mortality returns for the 11 
years ending 1891 show an average of 184 deaths 
from typhoid per million in London, and 264 deaths 
per million in Glasgow. Naturally no one con- 
siders that the bad showing of Glasgow in this 
respect is due to the loch water, but the figures at 
least go to prove the London supply cannot be 
responsible for much fever. One of the worst 
epidemics of typhoid near London broke out in 
the Caterham Valley, where the water is drawn 
from deep chalk wells, and is exceedingly pure. 
Accidentally it got contaminated, and being so pure 
had but little self-cleansing properties, and the 
consequence was 300 cases of typhoid amongst 
the consumers served by the company. Of 
course, other things being equal, a mountain lake 
source of supply would be preferred by most 
people, if even only for sentimental reasons, but 
until it has been definitely shown that properly 
filtered river water does give rise to epidemics, 
there seems no reason for spending millions of 
money in the search for a theoretical perfection. 
Filtration may occasionally fail, but when it does 
a change is wanted in the engineering department 
of the town or company. It is to be feared that 
many of the advocates of a supply for London 
from the Welsh hills are swayed rather by hatred 
of the water companies than by a public-spirited 
regard for the common health and the common 
purse. This, of course, does not apply to Mr. 
Deacon. 


SubuRBAN Exvectric LIGHTING STATIONS IN 
Lonpon. 


During the present week two suburban electric 
lighting stations have been opened in London. On 
Monday the Hampstead Vestry commenced the light- 
ing of Finchley-road by 24 arc lamps erected on high 
wrought-iron poles, while on Wednesday the Ealing 
Local Board celebrated, by a dinner, the installa- 
tion of electric light and power in their district. 
Both stations are arranged to supply current on the 
alternate current system to a network fed from 
transformer sub-stations, and have been fitted up by 
Messrs. Siemens Brothers, Queen Anne’s-gate, West- 
minster. In the case of Hampstead, Messrs. Siemens 
Brothers were the sole contractors for the ma- 








chinery—boilers, engines, dynamos, and acces- 
sories—and also for the mains, Mr. W. H. Preece 
being the consulting engineer. The station con- 
tains, or will do shortly, two direct-driven alter- 
nators of 200 kilowatts each, two of 100 kilowatts 
each, and one of 20 kilowatts, together with 
two exciters of 18 kilowatts each, and two 
arc lighting dynamos of 13 kilowatts each. All 
the machines are direct driven by Willans com- 
pound engines, some having two sets and some three 
sets of cylinders. The boilers-are of the Lancashire 


ed|type, 28 ft. by 7 ft., and were constructed by 


Messrs. Belliss and Co., Limited, of Birmingham. 
They are provided with Bennis’s automatic stokers, 
Green’s economiser, and a Babcock and Wilcox 
feed-heater, the water going through the latter first 
and then through the economiser. The chief 
interest of the installation centres in the method 
of distribution. There are seven transformer sta- 
tions with two transformers in each, and two with 
one in each. A pair of feeders runs from the switch- 
board to each station, and thus it can be cut out 
without trouble. The distributing network is on the 
three-wire system, and is connected to all the trans- 
former stations. Thethree mains are contained inone 
concentric cable, the centre wire being theneutral or 
balancing main. In the double stations the two 
primaries of the transformers are connected in 
parallel to the feeders, and the two secondaries are 
coupled to the mains as follows: The neutral wire 
is connected to one end of both secondaries ; the 
other mains are connected respectively and sepa- 
rately, each to one of the remaining ends of the 
secondaries. The result is that, as each transformer 
gives a pressure of 105 volts, there is a difference of 
potential between the two outer mains of 210 volts. 
When only one transformer is used, the neutral 
wire is connected to the centre of the secondary 
coil, The Ealing station is fitted with Messrs. 
Siemens Brothers’ dynamos, and with Messrs. 
Browett, Lindley, and Co.’s engines. For street 
lighting there are provided three engines, having 
cylinders 6 in. and 10 in. in diameter by 8 in. 
stroke, each driving a Siemens dynamo givin 
10 amperes at 1800 volts. For private lighting there 
are two 100 horse-power engines, with cylinders 
10} in. and 18 in. in diameter by 12 in. stroke, driving 
alternators capable of giving 60 kilowatts at 2000 
volts at a frequency of 40 periods per second. Two 
other engines of 50 horse-power, with cylinders of 
74 in. and 12 in. diameter, and 9 in. stroke, drive 
30-kilowatt alternators. There are in addition two 
exciters, the driving being direct in each case. 
The electric station is adjoining the sewage treat- 
ment plant, and derives great advantage from its 
position. The purified sewage effluent passes 
through a surface condenser, and thus enables 
condensing engines to be used, while the hot gases 
from the destructor can be made to circulate round 
the boilers, and are sufficient to maintain the day 
load for some time to come. A very great economy 
ought to result from working condensing, and from 
the avoidance of banked fires. The number of arc 
lights in the streets is 70, arranged in series on two 
circuits. The private lighting is provided for by 
five feeder circuits and. transformer stations, 
coupled to a two-wire distributing circuit, the 
mains being supplied and laid by Callender’s Bitu- 
men, Telegraph, and Waterproof Company, of 101, 
Leadenhall-street, E.C. The capacity of the 
station is 5000 eight-candle-power lamps, and about 
one-third of it has been applied for. Messrs. Bram- 
well and Harris are the engineers for the scheme. 





Tue WorLbD’s STEAMERS.—A recent return shows that in 
August, 1894, there were 5735 steamers flying the British 
flag, 810 flying the German flag, 503 flying the French 
flag, 430 flying the American flag, 359 flying the Spanish 
flag, 510 flying the Norwegian flag, 213 flying the 
Italian flag, 462 flying the Swedish flag, and 1 flying 
other flags. 


A New InpvustriaAL Lamp.—Messrs A. C. Wells and 
Co., of 102, 103, and 104, Midland-road, St. Pancras, 
have just brought out a new form of industrial oil lamp 
intended for indoor use. The lamps burn ordinary petro- 
leum, and are of about 100 candle-power. The lamp has 
a metal chimney, around which is placed a reflector of 
enamelled steel. The windows in the chimney through 
which the light escapes are “‘ glazed” with mica, so that 
breakages are not to be feared. The oil reservoir is sus- 
pended entirely from the metal chimney already men- 
tioned. A rod passing centrally down the latter is fitted 
with spring catches on which the reservoir rests. To trim 
the lamp these catches are pressed in, when the reservoir 
can be lowered clear of the chimney and the wick got at. 
By loosening a nut at the bottom of the rod aforemen- 
tioned the reservoir can be entirely removed. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 28, 1894. 

Tue inactivity in the steel trade continues. Pig- 
iron production is in excess of consumption slightly, 
it is estimated, and lower prices on Bessemer and 
forge are expected. Bar mills are booking fewer 
orders, and sheet, plate, and structural mills are 
not securing new business as fast as orders are exe- 
cuted. Several railway corporations east of the Mis- 
sissippi River have voted to place orders for bridge and 
terminal equipment and rolling stock during the next 
two months. The struggle for business continues, and 
prices are very low. Steel billets sold at Pittsburgh 
this week at 16 dols. There is great activity in iron 
and steel mills in the Pittsburgh district, as well as in 
the Shenango and Mahoning valleys. All the trade 
needs is the placing of orders requiring the capacity of 
mills for four or five weeks. Wire and cut nails are 
quite active, and cast pipe orders are heavy. Steel 
rails are under better inquiry, and a shading from 
rates ruling for six months is probable. 





TESTS OF SERVE TUBES. 

SomE interesting experiments on the relative 
efficiencies of Serve and plain boiler tubes have 
recently been made at Barrow by Mr. Blechynden. 
The apparatus used is shown diagrammatically in the 
annexed sketch. It consisted of a set of model boilers 
through which were placed a Serve tube and a plain 
tube marked B. The tubes of one boiler were coupled 
to those of the other as indicated, and Siemens’ pyro- 
meters A, A, A, A were fitted at the end of each tube. 
A blowpipe gas jet was then caused to send its flame 
through one set of the tubes. The pyrometer tempera- 
tures were noted, and also the evaporation effected. 
The boilers were 21 in. long by 7% in. in diameter, 
and were clothed with asbestos and cotton wool. The 
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Serve tubes, obtained from Messrs. J. Brown and Co., 
were 24 in. in diameter outside, and 2,5, in. inside. 


| They had seven ribs, 1% in. deep by ,3, in. mean thick- 


ness. The plain tubes were of iron, and were made by 
Messrs. A. and J. Stewart and Clydesdale, Limited, 
of Glasgow. These were 2% in. in diameter outside, 
and 2 in. inside. The mean of several experiments 
showed that with a temperature of 1000 deg. Fahr. at 
the blowpipe end of the boilers, and 500 deg. Fahr. at 
the uptake end, the Serve tube transmitted 6000 
British thermal units per square foot per hour, and 
the plain tube 4500 British thermal units per square 
foot per hour. The area measurements were made 
on the outside or emission surfaces of the tubes. 
From these experiments it would seem that the 
Serve ribs are very efficient heat collectors, when 
hot gases are passed through the tubes. 





COLLISION AT TEMPLECOMBE. 

MaJor Yorke’s report on the collision between a pas- 
senger and a goods train which occurred abont 10 p.m. on 
—_ 10 ab biray, mares on the South-Western and Mid- 
land Railway Companies’ Somerset and Dorset joint line, 
has just been issued, and from it we gather that as a 
pny | return excursion from Bournemouth was entering 
the double line opposite No. 2 signal cabin, it was run into 
by a goods train coming down from the South-Western 
station, which is on a higher level than the joint line; 
this train having overrun its signals. 

As the collision occurred on an 18 ft. embankment, it 
was fortunate that the two trains were both drawn into the 
6-f. way, as shown in the accompanying figure taken from 
the report, as otherwise we might have had to chronicle 
a serious loss of life, whereas only six passengers com- 
plained of injuries, and these were butslight. The damage 
to rolling stock and permanent way, however, was very 


eavy. 

The Somerset and Dorset joint line is single from 
Bournemouth to No. 2 cabin at Templecombe, where it 
joins the double line coming down ree the high-level 
South-Western station and running northwards to Bath. 
The joint line approaches the junction on a rising gradient 
of 1 in 100, while the station line is on a similar falling 
gradient. 

It appears that although trains may be taken on by 
No. 2 cabin from either direction on the joint line under 
the ‘‘ Warning” arrangement (section clear and station 
or junction blocked), yet on the line from the station such 
working is not in force, not being used anywhere on the 
South-Western Company’s system, so that the only pro- 
tection for the junction on this road are the home and 
distant signals. In this case, after the signalman had 
accepted the “ Be ready ” for the passenger train, and had 
had it oa by the cabin in advance, and just before 
he receiv On line” for it, he received the “ Be ready ” 
for the goods train from the station cabin. He therefore 
kept his signals ee the passenger train, hoping that 
the goods would brought to a stand before the pas- 
o— arrived, but on the latter train coming in sight 
within the distant signal, the signalman lowered his 
home and advance signals, and immediately after ‘On 
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line” was given for the goods. The passenger and the 
goods trains were then respectively 500 and 770 yards from 
the mage | point; the former was running without 
steam, and reached the junction at the rate of about 
10 miles per hour, the driver not having increased 
his speed, as he had to give up the train-tablet. The 
goods driver, whose engine was running tender first, 
acknowledges seeing his home and distant signals against 
him, but on looking up a second time saw a green ~— 
(possibly that of the advance), which he took for his 
signal, and so did not slacken, and it was not till the pas- 
senger train was close alongside of him that he realised 
that anything was wrong; he then put on his steam 
brake and reversed his engine, but was unable to stop in 
time to avoid a collision. Neither of the drivers of the 
passenger train (there were two engines) noticed the goods 


TEMPLECOMBE JUNCTION 





platform for the Somerset and Dorset trains should be 
constructed without delay in this station. But the only 
way to render this station and junction thoroughly satis- 
factory is to carry out the scheme, which has, I believe, 
often bac proposed, of constructing a branch line from 
the Somerset and Dorset Railway south of Templecombe 
so a8 to form a running line through the latter station, 
which would join the Somerset and Dorset main line 

ain at Templecombe junction. The new platform and 
the resignalling of the junction, already suggested by me, 
would form part of the larger and more comprehensive 
scheme, and might, therefore, be put in hand at once. 
And having regard to the position of the two railway 
companies, viz., the Midland and the London and South- 
Western, who are the joint owners of the Somerset and 
Dorset line, and to the important traffic now passing 
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Diagram showing position of Trucks and Carriages after Collision. 





NoTE_ Position of Lines after Collision shown dotted. 
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train until it struck their train. The Government in- 
spector lays all the blame on the goods driver, as it was 
certainly careless of him to mistake the signals in the way 
he did, for although the night was very dark, it was clear, 
and the various signals, though appearing, owing to the 
curve, sometimes crossed with those from Bournemouth, 
are yet quite distinct in height. 

Major Yorke states that he issomewhat puzzled by the 
action of the signalman, who, after checking the train in 
the hope of bringing the goods to a stand before it 
arrived, after all lowered his signals for it; he further 
thinks it difficult to understand why he did not accept it 
under the warning arrangement, but considering that 
this might have entailed delay at the cabin in the rear 
(though it is true that the train had 69 slacken in order to 
pick up the tablet), and the train was already a few 
minutes late, we are not surprised that the signalman 
acted as he did. Anyway we heartily agree with the 
inspector that this checking by signal was unfortunate, 
but that the signalman is in no way responsible for the 
accident. The goods guard comes in for censure, as he 
was busy making up his book, instead of ee his 
driver down the incline by applying his brake, and the 
collision took him quite unawares. 

While pone, f the goods driver, Major Yorke points 
out that he gave his evidence in a very straightforward 
manner, and evidently made no attempt to excuse him- 
self. On the previous day he had worked over 13 hours, 
and on that day was booked for 114 hours, but had been 
but four hours on duty at the time of the accident. 
Major Yorke justly characterises such hours as too long. 

Although not the direct cause of the accident, the 
inspector condemns the signalling arrangements at this 
station. The up home signal for trains from Bournemouth 
is so situated with regard to the up home for trains from 
the station, that they change sides as seen from an engine 
approaching from the station. Then, again, the down 
advance for the station is on the same post as the up 
home from Bournemouth, while the up distant for 
No. 3 cabin, to the north of No. 2, is on the same post as 
No. 2’s down home signal, but it is not repeated on 
the same post as and below No. 2’s up advance. Such 
arrangements are certainly open to great improvement. 
Further, there are three block telegraph codes in 
use at No. 2 cabin; the double line working to No. 3, 
the single line train-tableb to Bournemouth, and a 
special code to the South-Western station. Major 
Yorke adds that ‘‘it is unfortunate that one code of 
block telegraph regulations for double lines is not adopted 
by all companies. . . . I do not regard it as proper block 
working to permit two trains to approach a junction 
simultaneously on converging lines under any circum- 
stances; but if it is absolutely necessary under present 
conditions, as is stated to be the case, to allow two or 
more trains to approach Templecombe No. 2 junction on 
converging lines at the same time, it would appear to be 
essential that the driver of each train, except the first, 
should be cautioned that he may expect to find the junc- 
tion blocked ; and assuming that in may be neces 
to permit two or more passenger trains to approac 
the junction at the same time, in order to allow one 
train to connect with another, or to clear the platform at 
the station, there can be no such reason for permitting a 
goods train to approach the junction at the same time as 
a passenger train, and I would recommend that the —. 
man at this junction should in future be prohibited 
from permitting goods trains to approach the junc- 
tion on a converging line, whether with or without 
the caution signal, after he has accepted a pas- 
senger train, Had such a rule been in force, the 
collision under consideration would not have taken 
place. As most of the difficulty of working the traffic 
through this junction in a proper manner is due to the 
want of acocommodation for trains in the South-Western 
station, I am strongly of opinion that a second passenger 
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through Templecombe, I would submit that the directors 
of the two companies should be pressed to take early 
steps to remedy the extremely unsatisfactory condition 
of this junction.” 





‘THE CRITICAL SIDE OF MECHANICAL 
TRAINING.” 
To THE EpitoR oF ENGINEERING. . 

S1r,—I had very much satisfaction, and I may say in- 
formation, in reading in your issue of August 17 Pro- 
fessor Kennedy’s address on ‘‘ The Critical Side of Mecha- 
nical Training,” and I think from what I — from his 
address, that he has the ability, and could have been pro- 
vailed on, to have said a great deal more on the subject 
had circumstances permitted. Your own leader in the 
24th should also, I think, be very carefully noted by both 
technical teachers and scholars. I am sorry to have seen 
only one letter in connection with the subject, and had I 
thought no notice would have been taken, I would have 
written sooner, in order, if possible, to get opinions from 
both sides. 

Professor Kennedy in his address, says that me- 
chanical inventors are grown, not made, but that a 
scientific mechanical education given to a man may make 
him a critic. 

I suppose that the whole of mechanical action can be and 
is contained in the lever and wedge, in their straight and 
circular motion, and the suitable combination of the two 
as the user requires; and both of them are very simple 
tools, as I have read somewhere was long ago demon- 
strated by Archimedes. If this is the case, all the educa- 
tion that is necessary in modern mechanics, as regards 
general machine construction, including prime and other 
movers of all kinds, is a thorough knowledge of these 
two tools, and how to work them separately or in com- 
bination with each other, in proportions, and quality, and 
strength, to suit the class of action required. 

From my experience—of course I am not college-bred 
—the only place where one can get a practical education 
in mechanics is among machinery in action, as a con- 
structor and mechanical attendant. Being acritic only in 
machinery, is no sign of having received a mechanical 
education that is of any use for practical purposes. A 
man, in order to be of any use as an engineer, must be 
able, when something goes wrong, to say what is the 
cause, and to put it right. An ordinary turner or fitter of 
very ordinary mental calibre, and of only a very few years 
experience in turning, chipping, and filing and erecting, 
which in a great many cases crams more practical “ 
neering geometry into him in a short time, if only he 
is attentive to his work, and without even knowing 
what the term ‘‘ geometry” really means, is as a critic, 
and without any assistance from a technical authority, 
thoroughly efficient when he sees a piece of machinery 
that will not go, to say that it is not right; more than 
this, he can replace any part of a machine that has 
broken or worn out, with thoroughly scientific accu- 
racy, and think nothing about it. If a lever or shaft, 
or some other part of a machine, has broken, a man of a 
few years’ experience usually understands the cause before 
he starts to repair it, and either eases the — that has 
clogged or twisted, or if the working strain has been too 
heavy, he adds, in repairing, the extra material his prac- 
tice tells him is necessary to prevent a future collapse 
under the same circumstances. 

Another advantage the shop- (the right mechanical 
university) trained mechanic has over the university 
student is in his coming, during alterations and repairing 
and starting of new machinery, into personal and prac- 
tically interested contact with other processes of manu- 
facture quite clear of engineering, which are always ex- 
plained to him in a working manner by practical work- 
men, and which he must thoroughly understand before he 


roceed very far with his own work, in as far, at least, 
justment and movement is concerned. 

A mechanical training, whether technical or practical, 
or the two combined, is intended to qualify the student 
whether in —— or workshop to make machinery from 
examples set before him, or out of his head, too, I suppose. 
The technical student learns the Brym acknowledged 
and a correct method of laying down plans, 
and is able to tell, from the best accepted authorities, 
the proper size and class of machine to do the work in; 
also at what speeds malleable and cast iron, brass, steel, 
&c., should be cut, and also the strains they are con- 
sidered to be able to endure while working. The shop- 
trained man considers his own way of planning to be as 
good as — and considers himself, from being in daily 
contact with the practice of others, as good an authority 
as any other. As to methods and machinery em- 
pleyed in getting work done, and as regards cutting 
speeds and endurance of material, practice tells him 
that continued observation in the one case, and careful 
(what is ordinarily called) guesswork in the other, and 
their combination, are, as a rule, more to be depended 
on than so-called scientific measurement. Take, for 
instance, the experimentally ascertained breaking and 
safety strains of various metals: a first-rate authority says 
that ‘‘ one-fourth of the ultimate strength of each body is 
considered sufficient for a permanent load in most in- 
stances, but in machinery much less is used.” The techni- 
cal man looks up his tables, if he hasn’t them by heart, 
the practical one guesses the matter—of course we con- 
sider that the practical man knows as much of such tables 
as the other—and generally sweeps through the centre of 
what is required, both as regards power, action, and 
form, with the same accuracy, and by exactly the aid of 
the same class of reasoning, as is employed by a boy 
in throwing a stone ; or better, as was employed by King 
David when he slung the stone which killed Goliath, 
People may say that these hit their mark by chance, but 
the fact remains that their hitting is always the result of 
a careful and well-educated—by practical action—aim, 
and, in the case of David, he was so sure of his accuracy 
that he allowed his life to depend on it. No amount of 
technical education and class-book reading would have 
made David a g slinger ; his scientifically accurate 
aim was only the result of careful physical exertion under 
the direction of an as carefully cultivated combina- 
tion of mental forces. All mechanical invention, in 
fact, every kind, is the result of the concentration 
and action of the same combination of mental and 
muscular power; but it does not follow that in order 
to be good engineers, we must start accurate stone-throw- 
ing. There are other ways of hitting the mark, but, as 
a rule, the really greatest difficulty the engineer in- 
ventor has to encounter, is the finding of a mark at which 
to take an aim. The hitting does not usually trouble 
him much if he is @ well-balanced man, although he 
often makes a fuss for financial reasons of the great 
trouble and expense, &c., he has been put to. e is 
always a man of first-rate sequence of thought, action, 
and calculation, and he makes sure of beginning at 
the foundation in every case where he aims at pro- 
ducing a piece of machinery, or rather combination of 
motion to cut out hand labour, or economise force and 
material, 

Starting to invent a machine to do some class of work 
that has been shown, is just like starting to go to some 
point in the distance, that » say four approaches 
one being water, another a marsh, another rccky, an 
the other a good road, so that the amount of labour, the 
size, shape, and action, and the success of the under- 
taking depend on the point from which the survey is 
made. A man may manage to see and consider from 
every side, or he may only manage to see along one way ; 
and in starting to draw—construct motion—or rather in 
putting the motion as arranged in his mind into the most 
simple and oven mechanical shape, he has very 
often far more bother in deciding where to make his first 
stroke, than when well on with his work ; and the power 
of his sight and thought action—because sight sees and 
thought reasons—just depends on the amount and quality 
of the man’s mental and physical combination ; and the 
power of his mental and fp combination just de- 
sneer on the amount and quality of the life influence 

rought to bear on its origination and growth. 

Any one might ask what class of training is the best to 
produce (I should say strengthen) the mental power of 
correctly arranging and criticising in mechanics—or 
rather in all get-ups for producing with less life expendi- 
ture, in order to obtain the best combination of shape, 
size, and weight of framework, and also the shape, size, 
quality, action, order, and speed of the parts in move- 
ment. Well, I should just say, that constant manual 
work sufficiently hard not to fatigue, because the hand of 
the diligent maketh rich in both mind and body, and 
careful self-management and responsibility in the doing 
of it, is the only way. Before a man can be a professor— 
I do not mean a __ university one—he must be a 
very capable and experienced worker, because it is 
through personal physical exertion only that experience 
of any kind is to be obtained. Intellectual ability, or 
rather hereditary experience, is the mental accumulation of 
the combined results of accurately observing thought and 
action. Muscular ability is the result of plenty of healthy 
physical action. Thus the standard and amount of mental 
ability and power, is as easily judged, and shows itself as 
plainly to the observer, as muscular power does, and if it 
18 ee under the control of honest and interested 
seeing, hearing, and reason, in outside and natural life 
this compounding of the life action results in genera 
intellectual eee just proportionate to the quality and 
kind of work done, the class of country, whether hill, 
level, or coast, and also, and very particularly, the life in- 
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The “ engineering instinct,” as Professor Kennedy has 
called it, has, as regards its cultivation, no connection 
with modern city life, which, as regards manufacturing, 
&ce., is its direct result. City life destroys the engineer- 
ing power, as it destroys the muscular, and it is a note- 
worthy fact that our most scientific engineers, or their 

arents, have all been country bred, and of course power- 
Fal in body and mind, while the city ones, although they 
may be quick and keen, are all thin in their observation 
ae technical in their practice. 

A demand for technical education is an acknowledged 
ignorance of practical work and experience ; and it is very 
questionable if a demand for engineering ability, as regards 
self-acting and other mechanical assistance in the produc- 
tion of what we now consider we uire for our animal 
necessity or luxury, is other than detrimental to intel- 
lectual and physical power ; because, clear of the use of 
the production itself, mechanical action is brought into 
existence for the express purpose of stopping muscular and 
mental action, and every one knows that the average men 
who nowadays call themselves engineers, particularly the 
English ones—not their personal fault, however, but the 
effect of this system of division of labour by machinery, 
and I may say thoroughly self-acting machine work—can 
bear no comparison, as regards efficiency, with the average 
engineer of 30 or 40 years ago. The cause of this retro- 
gressive movement in our national mechanical ability is 
the use of labour-saving appliances—the making of which 
has been the result of the practical training we have 
by the force of the circumstances given to our *‘ engineer- 
ing instincts ”—now doing the work with far greater 
accuracy and speed, and only requiring the use of the 
mental-muscular combination in its most simple forms of 
child and young labour as regards one or two details, 
instead of the general attention and practice education 
that was the necessary qualification and result of hand 
work. Another cause, and one that goes hand in hand 
with it, is the wholesale migration of the people into 
towns to work these machines, and to learn the trades 
which the machines cause, and which cause the machines 
to be in existence, 

I maintain that the ‘‘ engineering instinct” is just 
general intelligence, which in action is simply resource- 
fulness of mentality. General intelligence is just the 
resulting action of general activity, general observation, 
and general memory for what has been heard, seen, and 
experienced in connection with life action. The ‘‘ engi- 
neering instinct” is equally hereditary, and part and 
parcel of the life being of all (at least) animal life that has 
movement and mind control, and is in proportion to the 
organic quality and control of the mind power. Move- 
ment subject to mental control is just engineering, because 
the action combination that we term engineering would 
be no engineering at all if there was no motion; a stone 
wall or a building divided into a number of apartments 
would be as much engineering as any machine, however 
intricate its construction, if its parts were al) bolted 
together and immovable, 

ental action and power is subject to the same laws as 
physical action and power, because the two are only co- 
existent, and, in a normal atate, are in complete propor- 
tion to the circumstances in which they move and have 
their being. 

As regards humanity, every one of them (beings) under 
normal conditions, of course, have the faculty of ‘‘ engi- 
neering instinct ” as much part and parcel of their being 
as are their teeth, tongues, bones, muscles, &c.; but by the 
circumstances of their lives, one develops one way and 
another another way. People who live on level land, 
where there is nop much exertion required to procure the 
necessaries of life (I refer to generations of life, not to a 
few years), have neither the quality nor amount of bone 
or muscle, nor the long, shrewd, observing criticism and 
calculating reason which is so prominently displayed 
both in action and in the personal appearance of the 
natives of high and coast land, where, in order to obtain 
a living, the elements have to be faced, and courage and 
quickly calculating resource and decision have to be con- 
stantly at the front. 

Yours truly, 
Glasgow, September 22, 1894. A SuBscrRIBER. 








MR. MAXIM'S FLYING MACHINE. 
To THE EpIToR oF ENGINEERING. 

Sir,—Mr. Maxim proves, in your issue of September 21 
that he has entirely misunderstood my letter publishe 
on September 17—indeed, to such a degree that his answer 
has no immediate bearing on the questions I had raised, 
and which may well be of some general interest, though 
they were never meant as arguments against Mr. Maxim 
or his machine, 

I am willing to ascribe his uncourteous language to this 
a but a discussion would be useless as long 
as Mr. Maxim insists on roaming about in space while 
ordinary mortals still only stick to the ground. I note 
that Mr. Maxim maintains that one of the reasons given 
for rejecting the patent ‘‘ was because it was not provided 
with a gas bag.” It would be interesting if further light 
could be thrown on this extraordinary conjuncture. 

Yours faithfully, 
R. RunEBeEre. 


St. Peteraburg, September . 1894 





STATISTICS ON THEATRE FIRES. 
To THE Eprror oF ENGINEERING. 

Str,—It may interest some of your readers to hear that 
the valuable statistics on theatre fires prepared by the 
late engineer August Foelsch (Hamburg) have now been 
transferred to London. Mr. Foelsch’s papers contain 
particulars of many hundreds of fires. 








T had also been collecting particulars, and by request 
of the German authorities, the data are now to be joined 
and arranged under my supervision. No less than 1200 
theatre fires have been already booked. The causes, &c., 
are being tabulated. 

Yours very truly, 
Epwin O. Sacus, 
Late of Head-Quarters Staff, Berlin Royal 
Police Fire Brigade. 
11, Waterloo-place, Pall Mall, S.W., Sept. 28, 1894. 





THE EFFICIENCY OF THE SERVE TUBE. 
To THE Epitor or ENGINEERING. 

Str, —I_ wish first to thank your correspondent 
“KE, A. C.” for his kind allusion to my letter of the 18th 
ult, As si his suggestion for having the ribs on the 
outside or heating surface of boiler tubes, instead of on 
the inside or heated surface, as in the case of Serve tubes, 
it is necessary first to consider the function of these ribs or 
projections. If we consider the case of stove-pipes which 
are supplied internally with steam or hot water, which 
has no other communication excepting with the generator 
or boiler, it is evident that there is only one means of 
escape for the heat contained inside the pipe, viz., by 
means of conduction through the material of the pipe, 
and thence to the air in the room. Now air is a bad con- 
ductor, and for this reason the thin annular, or sometimes 
longitudinal, plates are put on the exterior of the stove 
pipes in order to present a greater surface to the air. Of 
course the temperature per unit of area would not be so 


great in this case asin that of the plain pipes, but for | I 


stoves it isnota high local temperature that is required, but 
a moderate uniformly distributed temperature. This is 
obtained in the case of the externally-ribbed pipe, and I 
was very much struck with the uniformity of temperature 
of rooms heated in this manner in Switzerland, where a 
great variety of warming stoves are made, notably by 

essrs. Sulzer Brothers, of Winterthur, near Zurich. 
The Swiss devote a considerable attention in the matter 
of stoves, and it is no doubt necessary to do so consequent 
on their environment, for, as a native once informed me, 
‘We have plenty of stones, but very little fuel,” which 
means that it is to their advantage to effect the greatest 
economy when burning fuel, and to make their heating 
stoves as efficient as possible. 

If we now take the case of boiler tubes, which is reall 
the point at issue, we shall see that they have a very dif- 
ferent function to perform. Here we have the heat con- 
tained in the furnace gases which are making their exit 
with the greatest possible expedition from the furnace 
through the tubes to the uptake or chimney, and hence to 
the atmosphere, 

Now it is the duty of a boiler tube to intercept as much 
of this heat as possible, and thereby lower the temperature 
of the escaping gases, or so-called smokebox temperature. 
This duty is very well carried out in the case of the Serve 
tube, as the ribs, or projections, penetrate the core, as it 
were, of the escaping gases, thereby presenting a greater 
surface area in contact with these gases, consequently 
producing greater friction between the escaping gases 
and the material of the tube, enabling the latter to take 
up more heat, and thence transmit it by conduction 
through the material of the tube to the outside or heating 
surface, which being smaller in area as compared with 
the heated, or inside, surface, the heat is intensified, and 
the temperature per unit of area is increased over what 
it would have been in the case of a plain or ordinary 
tube, as pointed out in my previous letter. If it were not 
owing to difficulties in manufacture, it would be advan- 
tageous to give @ slight twist axially to be the inside ribs 
or projections in the Serve tube, similar to the rifling of a 
gun, not, as in the latter case, to give a rotary motion with 
a consequently greater penetrative efficiency, but to offer 
a greater resistance to the escape of the passing furnace 
gases, thereby enabling more heat to be taken up by the 
material of the boiler tube. This is partly effected by 
means of the retarders mentioned by your correspondent, 
Mr. F. Gross. Peet 

There is no doubt that the Serve tube, as long as it is 
clean, performs its function well; but in support of the 
saying, that ‘‘ every advantage is accompanied with a 
corresponding disadvantage,” it will be noticed that soot 
is very liable to accumulate between the projecting ribs, 
in which case the latter would become useless, and the 
tube itself would be less efficient than an ordinary plain 
tube of the same outside diameter. The whole difficulty 
lies in a cheap and efficient method of cleaning the Serve 
tube, for its efficiency as a transmitter of heat is only 
maintained so long as this iscarried out. Apologising for 
again troubling 7 

am, Sir, yours faithfully, 
Epwarp J. M. Davixs. 
24, Harrington-square, London, N.W., Oct. 2, 1894. 





To THE EpiTor oF ENGINEERING. 

Sir,—I think that engineers who, like myself, were 
anxious for more information regarding the working of 
the Serve tube, in order to form their own opinion on the 
representations made, will read with disappointment Mr. 
Gross’s letter in your issue of last week, as he avoids 
entirely the real question at issue (the relative efficiency 
of Serve and plain tubes), and complicates it by the intro- 
duction of matter quite irrelevant thereto. 

In bringing forward a novelty of the kind, it is usual to 
appeal to the engineering intelligence by well-authenti- 
cated arguments and proofs of the advantages claimed, 
and it is _ Seo this has only been attempted in a way 
that leaves much to be desired, that questions may 
naturally be expected regarding certain statements that 
do not appear to be fully borne out, and unaccountable 
omiesions, in the results obtained. Messrs. John Brown 





and Co., however, from the last paragraph of Mr. Gross’s 
letter, do not seem disposed to afford the information 
they may have on these matters, but in addition to being 
tube manufacturers, require also to act as engineering 
advisers in order that results may be obtained that they 
will guarantee. 

I will now glance at the substance of Mr. Gross’s letter. 
At the outset he makes a statement which would appear 
to mean that the apparent heating surface of the Serve 
tube is not only a great increase in amount over that of 
the plain tube, but that it is also superior in quality. 
This statement, without anything in the shape of proof, 
is difficult to understand, in fact, I think I will be able to 
show that he, to some extent, disproves it himself, in a 
subsequent part of his letter. 

_But to continue in order, the supposed action of the 
ribs is next represented, and had the temperatures in the 
smoke-boxes not been omitted from the recorded results, 
we would have been better able to follow them. 

The system of measuring by inside instead of outside 
surface is next alluded to, which shows the Serve tube to 
have nearly double the surface of the plain tube. I can 
only repeat with reference to this system what I repre- 
sented more fully in mine of August 24, that I think it 
will be found most confusing and undesirable, as ib does 
not admit of direct comparison with the great mass of 
existing data, while the alternative suggested does. 

. Gross then alludes to the representations made 
with reference to obtaining the same economic results by 
a greater number of smaller plain tubes, and declares it, 
“‘of course,” not practicable, “or it would have been 
done,” thus implying that it has not been done, of which 
have represen there is no conclusive proof, and 
further, that the same results can thus be obtained. Mr. 
Gross then shows that, under certain suppositions, to 
obtain the same internal surface in plain tubes, 3} in. 
have to be reduced to lj in. and 24in. tolin. From 
which it would appear that he considers it necessary, 
in order to obtain the same economic results, that the 
internal surfaces should be the same. But according to 
his previous showing, the Serve surface is superior, so that 
in making it only equal, he is thus doing the Serve in- 
terests an injustice, by the amount of this superiority. 
I think that most engineers will be surprised at such a con- 
sn and that it should be put forward without ample 
proof. 

Mr. Gross says it follows that ‘‘ with a given rate of 
draught and a given size of boiler” (the quotation is 
not mine), the Serve tube boiler is far ahead of the other 
boiler in internal surface ; undoubtedly it is, but this was 
never disputed ; it is the effect of it on the efficiency, and 
the additional amount of ordinary tube surface necessary 
to give the same results, that is under consideration, 
towards which the temperatures in the smoke-box would 
have been a valuable indication. 

The reason for not representing the value of the Serve 
tube in the convenient way suggested is represented to be 
that the relation varies with the draught, dimensions, 
coal, &c. How this conclusion was arrived ab is nob 
stated, but even if it is to some extent borne out by care- 
fully conducted trials, that is no reason for not adopting 
it, as one or two recorded results would sufficiently deter- 
mine the value under most conditions. 

Having glanced at the points of Mr. Gross’s letter 
bearing on the present inquiry, I would again remark 
that the feature of interest is the relative efficiencies, and 
as the evaporation from the cubic space containing the 
tubes is, by the application of Serve tubes, increased, 
there can be no objection to the same evaporation, in the 
same nm, by ordinary tubes, if the requisite surface is 
accommoda without undue reduction of the diameter 
or curtailment of the draught area, &c., and as Serve 
tubes cannot bear advantageous reduction to the same 
extent as plain tubes ; in large marine boilers this process 
is always likely to be possible. As represented in my 
letter above cited, I found that by reducing the plain 3}-in. 
tubes of the experimental boilers to 24 in., the outside 
tube surface is increased from 807 square feet to 1065 
square feet, without any reduction in the draught or 
steaming areas, and will effect nearly the same evapora- 
tion as the other. 

In conclusion I would, therefore, represent that to 
arrange new boilers with Serve tubes would appear to be 
unnecessary, as there is plenty of room for reduction from 
the sizes represented by Mr. Gross to increase the ratio 
of the surface to the fuel consumed, far more than neces- 
sary, to afford the same economic results. But I am free 
to admit that in certain cases where it is desired to 
increase the performance of existing boilers by extracting 
more heat from the same supply, or the same, or more, 
from a greater supply, it may be more economical to incur 
the cost of new Serve tubes than new tubeplates and 
smaller plain tubes. ‘ 

I remain, Sir, yours faithfully, 
JostAH McGrzecor. 
78, Queen Victoria-street, London, E.C., 
October 2, 1894. 





ASSISTANT ENGINEERS, ROYAL NAVY. 
To THE Epitor oF ENGINEERING. 

Sir,—Your correspondent ‘‘ Truthful,” in his contro- 
versy with ‘‘ Hopeful,” appears to miss the point of the 
latter’s remarks, So far from stating that private students 
at large technical schools do not become graduates at 
universities, ‘‘ Hopeful’s” contention is, I take it, that 
these highly trained engineers naturally do nob avail 
themselves of the poor inducements held out to an assis- 
tant engineer appointed to a ‘‘ direct” commission in the 
Navy. 

. I am, Sir, yours faithfully 

Encineek R.N., Assoc. M.I.C.E. 

September 19, 1894. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam coal has not maintained its recent im- 
rovement ; for forward delivery, however, the markets 
te ruled firm. The best descriptions have made 11s. 6d. 
to 11s. 9d. per ton, while secondary qualities have brought 
11s. to 11s. 8d. per ton. The demand for household coal 
has continued to increase. Prices have been tending 
upwards. No, 3 Rhondda large has been making 10s. 3d. 
rton. The demand for coke has been good, and prices 
ave been somewhat firmer. Foundry coke has made 17s. 
to 18s. per ton, and furnace ditto 15s, 6d. to 16s. 6d. per 
ton. There has been an improved demand for foreign 
ironore. The manufactured iron and steel trades have 
shown little change ; prices have, however, exhibited a 
firm tone. 


Barry Reilway.—The directors of the Barry Dock and 
Railways Company are going to Parliament next session 
for additional powers, and the extension of traffic facilities 
in connection with the docks is believed to be the main 
object under consideration. In addition to new railway 
works, a scheme has been proposed for a branch line to the 
pier-head, which will enable excursion and ocean boats 
to embark and disembark passengers and mails with 
promptitude and facility, while the completion of the 
deep-water entrance next year will facilitate the arrival 
and despatch of a class of shipping which does not now 
visit the port. The Barry directors are also prepared to 

srovide vessels for general traffic between Barry and 
| lg and other places on the opposite side of the 
Bristol Channel. 


The ‘* Hazard.”—The Hazard, torpedo gunboat, has 
been finally inspected by the Reserve officers, and placed 
in the Fleet Reserve, as being in all respects ready for 
commissioning. This vessel was built at Pembroke, but 
about 12 months since, when she was half finished, she 
was sent to Devonport to be completed for sea. Her 
total cost up to the present has been 74,0761. 


Toff Vale Railway.—At a meeting of the Taff Vale 
Railway directors on Tuesday, Mr. Sibbering was ap- 
pointed to succeed Mr. Brewer as engineer to the com- 
pany. 

The ‘‘ Sharpshooter.”—Although a preliminary trial of 
the machinery of the Sharpshooter, gunboat, off Ply- 
mouth, was reported to be satisfactory, it was subsequent 
discovered that her crankhead brasses had heated to oaoh 
an extent as to necessitate their being replaced by others. 
The defects were made good by Monday, when the vessel 
proceeded to the Channel for a three hours’ commission- 
ing trial. She returned to the Sound in the evening and 
reported the trial as satisfactory. 


Submarine Mine Experiments.—Some submarine mine 
experiments have taken pee at Milford Haven, the 
Harpy being the vessel dealt with. A mine with acharge 
of 256 Ib. of dynamite was exploded at 100 ft. from the 
vessel, and other mines were exploded at 80 ft. and 40 ft. 
off. The explosion at 40 ft. lifted the vessel and a body of 
water about 15 ft., and threw tons of water on board. 
Her fittings were knocked about a good deal, and pro- 
bably under similar conditions a larger and heavier vessel 
would have suffered terribly. 


The Telephone in the West.—A trunk telephone line in 
connection with the London and South of England Ex- 
change has been opened between Exeter and Exmouth. 
There is now communication between Plymouth, Paign- 
ton, Torquay, Dawlish, Exeter, and Exmouth, and other 
intermediate towns, 


Proposed New Steel Works.—A company is about to be 
floated at Llanelly, with a view to the erection and carry- 
ing on of steel works in the town. It is proposed to start 
with s capital of 50,000/. No definite site for the works 
has yet been selected. 


West Gloucester Water Company.—The directors report 
that during the six months ending September 1, 1894, 320 
additional services have been laid on, making the 
number of houses and other ene supplied by 
the company on that date 5199, and which, together 
with some meter and miscellaneous supplies, are esti- 
mated to produce a water rental of 4078/. 0s. 6d. per 
annum. ‘To this must be adced about 50/. per annum for 
rent of property belonging to the company, thus making 
a total estimated income on that date of 4128/. 0s. 6d. 
This is an increase of 314/, 12s. 10d. during the past six 
months. Building operations continue mn rosecuted 
with great activity wherever the mains are laid. During 
the half-year the chief extensions of mains which have 
been completed are the Yate and Chipping Sodbury ex- 
tension, and the Saltford extension ; also Church-road, 
Lansdown-road, and a portion of Frenchay. Smaller 
mains have been laid at Winterbourne Down, Holl 
Hill, Conham, Hanham, Soundwell, and Staple Hill. 
These extensions carry the water past 600 or 700 addi- 
tional houses, and are already proving remunerative. 
The directors recommend the declaration of a dividend, 
less income-tax, payable on and after Monday, October 
15, at the rate of 14 per cent. per annum (as compared 
with 1} per cent. per annum in the previous half-year), 
leaving 258/. 16s. to be carried forward to the credit for 
the current half-year. The report of the engineer states 
that the works have been maintained in good order and 
condition during the past half-year, and that the dee 
well at —— Cotterell continues to yield a practi- 
cally unlimited supply of excellent water. 


Coal Rates on the Great Western.—Reduced coal rates | G 


have come into force this month upon some portions of 
the Great Western Railway. The reduction from the 
Llynvi and Ogmore district is 3d. ton, from Aber- 
dare 4d. per ton, Vale of Neath, 3d. per ton, Resolven 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JuLy, 1894, 


Aveust, 1894, 


SEPTEMBER, 1894. 


Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1/. in all other cases. 
r bottle, the contents of which vary in weight from 70 lb. to 80 lb. 


eavy steel rails are to Middlesbrough quotations. 


The price of quicksilver is 
The metal prices are per ton. 








2d. per ton, and from various local collieries, 1d. per ton. 
Similar reductions will shortly be made in the rates from 
the Llanelly district to Swansea. 


New t (Alexandra) Dock.—The directors recommend 
a dividend for the past half-year at the rate of 3 per cent. 

r annum upon the ordinary stock, carrying forward 
0,340/, 178. 10d. The directors report that contracts 
have been entered into with Messrs, Armstrong, Mitchell, 
and Co., Limited, and with Messrs. Lucas and Aird, for 
two new coal hoists with 40 ft. lift, and also for increased 
hydraulic facilities, and further siding and railway ac- 
commodation. The water area of the new South Dock has 
been largely increased by dredging, which is now com- 
ee The capital account shows that during the past 
alf-year 22251. 9s. 10d. was expended in construction, 
but a sum of 3087/. 16s. 9d. was placed to credit for land 
and compensation. The estimate of expenditure on 
capital account during the current half-year is: 50,000/. 
on the South Dock and Ebbw improvement, and 1500/. 
on the West Quay road, traffic, offices, &c.; and in sub- 
snows half-years, 134,345/., including 85,0007. on the 
Old Dock, and 10,0007. on the Dock Junction Railway 
and passenger station. ; 





New Zeatanp Ratmways.—The New Zealand yon | 


Commissioners’ annual report for the year ending Marc 

31, 1894, exhibits the result of the year’s work as follows : 
ross earnings, 1,172,792/. ; working expenses, 735,358. ; 
net profit, 437,434/. This gives a return of 2/. 17s. 9d. on 
15, 137,056/., the capital expended on the lines. The in- 
crease in the capital since last year is 403,916/., due to 
the addition cf 61 miles of new line. The number of pas- 





sengers carried has increased both in respect of ordinary 
and season tickets. On ordinary tickets an increase o 

213,657 has taken place, the number for this year being 
3,972,701, against 8,759,044 last year, chiefly in the second 
class. Of season ticket journeys the number this year was 
2,020,926, against 1,986,729 last year, an increase of 34,197. 
There is an increase in the carriage of cattle, sheep, pigs, 
| i and chaff ; but goods traffic has somewhat 

eclined. 


THe LATE Mr. Wituiam Torrtry.—Mr. William 
Topley, F.R.S., who died last Sunday evening, had been 
for upwards of 30 years an officer of the Geological 
Survey. Soon after leaving the Royal School of Mines, in 
1861, he became attached to the survey, working first 
among the cretaveous strata of the south-east of England, 
and afterwards among the carboniferous rocks of the 
Northumberland coalfield. His chief literary work was 
the well-known monograph on the Weald, published 
as a Survey memoir in 1875. He also contributed 
many papers of considerable merit to the Geological 
Society, the Geologists’ Association, the ——- 
logical Institute, and the Society of Arts. Mr. Top xf 
was an authority on water questions and on agricul- 
tural geology. en the International Geological 
Congress met in London in 1888, he was one of the local 
secretaries, and the last scientific event of his life was a 
visit to the Zurich meeting of this body at the end of 
August. During an excursion to Algiers, immediately 
after the meeting, he was seized with an attack of gastritis, 
which, on his return home, proved fatal. Mr. Topley 
was but 53 years of age, and at the time of his death ad 
in hand much scientific work, which, it is feared, is not 
sufficiently advanced for publication. 
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ELECTRICALLY-DRIVEN FAN FOR INDUCED DRAUGHT. 
CONSTRUCTED BY MESSRS. SCOTT AND MOUNTAIN, LIMITED, NEWCASTLE. 








Messrs. Scott AND MounrTAIn, of the Close Works, 
Newcastle-on-Tyne, have just completed one of the 
largest, if not the largest, electrically-driven fan that 
has, so far, been made. Its capacities have been 
thoroughly tested, and it has given every satisfaction. 
The fan has been designed to deliver 30,000 cubic feet 
of air per minute at a water pressure of 5in., and is 
driven by a Tyne electric motor of 40 effective horse- 
power, running ata speed of about 700 revolutions per 
minute. This fan is intended for use in connection 
with the new system of induced draught on board 
steamers, and for land boilers. The electric motor, 
which is of the shunt-wound type, is fitted with a bar 
armature, the armature spindle being extended, and 
carrying at the outer end the fan impeller. The mag- 
nets are of soft steel, and are supported on a cast-iron 
baseplate by four turned gun-metal columns. The 
wrought-iron fan case is attached to the baseplate, and 
is fitted with a battle-plate on the inner side to prevent 
the heat from the exhausted gases from the boiler 
affecting the beariogs. The outer bearing is provided 
with a thrust collar to take up the end thrust of the 
fan, and the bearing next the fan case is water-jacketed, 
and has a stream of cold water running through it, 
which keeps the bearing cool. 





INDUSTRIAL NOTES. 

Tue strike of Scotch coalminers has entered on a 
new stage, though it can scarcely be said to have 
developed any new phases. Immense efforts were 
made to counteract the effects of the collapse and the 
rush of miners to the pits in certain districts, with the 
result that in many cases the men, or a large propor- 
tion of them, were induced to continue their abstention 
from work, while others were induced to come out after 
they had gone in. The actual number at work is 
differently given by the two parties, the estimate of 
the coalowners being about 15,000 to 20,000, that of 
the miners very much less, but whatever the propor- 
tion, it is but small compared with the total number of 
men involved in the dispute. The matter has now re- 
solved itself into a question of 6d. per day reduction, 
with a two years’ agreement, on the basis of the terms 
accepted by the Miners’ Federation. This is, as far as 
money goes, one-half the original amount in dispute, 
which was ls. per day reduction, but without any terms 
as to duration of time, or as to conciliation or arbitration, 
subsequently to the resumption of work. The recent 
conference at Edinburgh, at which it was resolved to 
continue the strike, based its decision upon the ground 
that the British Miners’ Federation recognised the 
absolute necessity of keeping the Scottish miners on 
strike until the federation terms were conceded. A 
resolution followed, authorising the Scotch associations 
to conclude terms on the basis of the compromise, 
where the coalowners were willing to agree. It was 
also resolved to appeal to the trades of the United 
Kingdom for support. Subsequently the conference 








discussed the conduct of Mr. R. C. Robertson, one of 
the agents of the Scottish Federation, his attacks upon 
the other leaders being condemned, and all further 
official communications with him being stopped. The 
questions of levy and other matters were then dis- 
cussed, these being left to the executive. It was 
stated that if the men could raise 50,000/. the dis- 
pute would be ended in their favour. In spite of the 
conference decision, the Airdrie miners resolved to re- 
turn to work, and at Coatbridge the men felt so little 
interest in the matter that only about 200 out of 2000 
men attended the meeting which was summoned to 
call upon the men to continue the strike. As a matter 
of fact, the division in the ranks, the halting policy of 
the leaders, the smallness of the levies, and the suffer- 
ing endured have completely demoralised the men, 
from the union point of view, and it is doubtful 
whether the federation conference will change the 
aspect of affairs very much. 





The voting of the Welsh miners, with reference to 
handing in the notices to terminate the existing 
sliding scale, was before the meeting of the representa- 
tives constituting the Sliding Scale Committee, held at 
Cardiff towards the close of last week. The result of 
the ballot was: For giving notice, 37,211; against, 
13,383 ; majority for giving notice, 23,828. The 
result of the voting necessitates the preparation of 
the notices and the issuing of them to employers to 
terminate the agreement six months from the date of 
the handing in of such notices, that is, at the end of 
March next. The result was scarcely unexpected, 
but the majority was greatly beyond the anticipa- 
tion. It does not necessarily follow that the system 
of mutual arrangement, so long in operation in Wales, 
will altogether cease, and that strikes will be resorted 
to in a greater number of cases than hitherto; for in 
the ensuing six months some modus vivendi may be 
discovered to prevent an absolute abandonment of the 
scale. But the voting shows that the seeds of discon- 
tent have been widely, if not wisely, sown, and that 
there is a decisive majority against the continuance of 
the existing scale ; it also discloses a desire for a closer 
union with the National Federation of British Miners. 
In some respects the two bodies have worked in unison 
for some time, but great divergences have arisen as to 
the operation of the scale, and the federation agents 
have tried their best to break up the sliding scale 
arrangements. The essential difference in the two 
policies is that whereas, under the scale, rates of wages 
rise or fall with the price of coal, by the federation 
policy, as recently agreed upon, there is a fixed mini- 
mum wage for two years from the date of the arrange- 
ment, whatever the selling price of coal may 
There is no reason why a sliding scale should not pro- 
vide for a minimum wage, as zero, with a uated 
scale above that point. As a matter of fact, that 
has been the practical result usually, but not as a 
fixture by arrangement. If the scale is abandoned in 





Wales, the probabilities are that it will break down in 
Staffordshire, Cumberland, and all other places where 
the system has been in operation for some time past. 
It is to be hoped that some fair method will be adopted 
to secure conciliation in lieu of the scale, if the latter is 
finally abandoned in Wales and elsewhere. 





The ascertainment and periodical return of prices 
in connection with the North of England Board of 
Conciliation and Arbitration for the two months over 
which the return runs, do not quite fulfil expectations 
as to production or price. The net selling price was 
only 4/. 18s, per ton for the four classes included in 
the return, or only 4d. per ton advance on the average, 
as compared with the previous return, The produc- 
tion is less favourable than in the preceding months 
of the year, and not so favourable as in 1892 and 1893, 
with the exception of the time of the Durham strike. 
The advance of 4d, per ton is not sufficient to affect 
wages, which, therefore, remain as they were for the 
present time. Some cases of dispute were before the 
board at their last meeting. That of the ‘‘ Jarrow 
forkers” was not ripe for a decision. At the Tud- 
hoe Works, the shearmen and their helpers were 
trying to arrange terms, but if they fail the case 
will come before the board again. At the Stockton 
Malleable Iron Works the rollers’ helpers claimed 
back some deductions in the rail-mill department, 
while the rollers claimed a rebate in certain cases. 
The board decided in favour of the helpers in both 
cases. A dispute at the Tudhoe Works, as to a re- 
duction claimed by the firm in certain cases, was re- 
ferred to a sub-committee for investigation and report. 
Generally, the work of the board goes on in the same 
friendly spirit as heretofore. 


At a very important meeting of the Midland Wages 
rd a case of dispute had arisen in connection with 
a large firm associated with the board. The question 
was so critical that reference was made to a dissolution 
of the society and the termination of the existence 
ofthe board, unless a satisfactory settlement could be 
effected. Atafull meeting of the board resolutions 
were unanimously agreed to affirming that no depar- 
ture could be made from any of the present rates of wages 
during the continuance of the sliding scale, except 
there were changesin the modes and conditions of work ; 
that all disputes must be submitted to the Associa- 
tion and Wages Board ; that in all cases affecting non- 
union workmen, the matters of dispute be referred to 
the standing committee, and that efforts be made to 
induce the whole of the workmen to join the associa- 
tion, and become identified with the board. It is now 
generally admitted that the board works more easily 
and smoothly in proportion to the numerical strength 
of the association, and that the non-union element is 
a source of weakness to all parties. The Midland 
Wages Board have had great difficulties during the 
last five years, but their work tells with beneficial 
effect all round ; the employers see this as well as, and 
often better than, the men. 





The Government is likely to be between two fires 
over their naval construction, The men at work in 
private yards, especially those on the Thames, are com- 
iene that contracts are not given to particular 

rms, and urging that some consideration should be had 
to the state of trade in the shipbuilding and engineer- 
ing industries. On the other hand, there is consider- 
able apprehension among the workmen at Chatham 
Dockyard, with reference to an expected discharge of 
hands. There is similar uneasiness at some other 
dockyards, and at Woolwich also, as the money votes 
are less this year than last. The men who apprehend 
a lessening of work are shipwrights, joiners, ship- 
fitters, and blacksmiths, while it is said that lower 
wages have been accepted by riveters, drillers, iron- 
caulkers, and hammermen, rather than be thrown out 
of work, The classes named are more affected than 
the ordinary unskilled labourer. The money voted 
being less, it is evident that full speed cannot be 
kept up at the Government Dockyards, and an in- 
crease of contracts be given out to private firms at 
the same time, unless there is to be a supplementary 
vote, and then there will be a Parliamentary contest 
as to State employment versus contracts by private 
firms. It is not very likely that the Government will 
court such a debate. There is also what appears to 
be a well-grounded complaint that the ships now 
in commission are undermanned, especially in the 
engine -room department, which, after all, is now 
the most important department on board ships of 
war. All the competent engineering experts in the 
House of Commons declare that the engine-room 
complements are far below what they ought to be, 
and that building more ships, without competent 
men to work them, is wasteful and ridiculous excess. 
If a supplementary vote is proposed, it is probable 
that this aspect of the question will be discussed, 
with special reference to the claims of the engine- 
room artificers, and the increase of the class gene- 
rally denominated stokers, many of whom are thought 
to amply qualified to be recognised as working 


















































































466 


ENGINEERING 


[Oct. §, 1894. 








engineers by the old official element at the Admi- 
ralty. To place our costly ships of war at the 
mercy of unqualified men would be a huge blunder, 
and would inevitably lead to frightful disaster. These 
points must come up in discussion if a further grant is 
proposed by the Government. 


The condition of the engineering trades in the Lan- 
cashire districts manifests but little outward signs of 
change, but in some cases orders are coming forward 
more freely. Indeed, some firms, engaged on special 
work, may be said to be busy, with tolerable 
prospects for some time to come. In the iron 
trade only a moderate amount of business has 
been done recently, consumers only buying small 
quantities as required ; but the prices remain firm at 
recently quoted rates. The inquiries, however, indi- 
cate that a fair amount of business might be done if 
makers would give way somewhat in prices; but gene- 
rally full rates are being held to firmly, makers pre- 
ferring to work on with the contracts already in hand, 
rather than entertain offers of new business from 
buyers at lower rates. In the finished iron branches, 
makers report business to: be coming forward very 
indifferently ; but in most cases they are fairly well 
off for contracts. In the steel trade things are 
somewhat quiet generally. Hematites are firm at 
recent rates, but Bessemer steel has given way to 
easier terms. But plates are firm, and makers gene- 
rally will not quote lower than the recent rates. 

In the Wolverhampton district business matters still 
maintain that firmer and more hopeful tone which has 
of late characterised the district. But actual pur- 
chases are quieter, though inquiries are pretty nume- 
rous ; the former is perhaps explained by the fact that 
orders and contracts were held over for the current 
quarter, until after the quarterly meetings. Pig iron 
contracts for late delivery are made at 2s. per ton 
advance on the current rates recently asked and 
quoted. In the steel branches, material has been 
in good démand, and manufacturers are for the pre- 
sent well booked forward. In the general run of con- 
structive work there has been no retrograde step, and 
the outlook, if anything, continues to improve. 


In the Birmingham district the higher prices pre- 
vailing have rather checked business, but a fairly 
active trade has been done in some qualities of crude 
and finished material. Indeed, the tendency is up- 
ward in most instances, and consequently some would- 
be buyers have held back in the hope of easier terms. 
The recent ascertainment shows no advance in iron 
and steel workers’ wages, as the average selling price 
was 5/. 18s. 5d. per ton, and puddlers wages 7s. 6d. per 
ton till December. Generally, both iron and steel are 
in better request, at advanced rates, as compared with 
August last. The local trades are also more hopeful, 
and there are no labour disputes to cause anxiety in 
the district beyond those recently referred to in the 
chain-making centres. It is thought that the autumn 
trade will be better all round, for the demand for crude 
and finished material has been fairly active of late in 
most branches, 


In the shipping branches in South Wales, especially 
at Cardiff and Swansea, and the adjacent districts, 
there has been an upheaval among the sailors and 
firemen, so much so that things have looked rather 
serious at times. The chief officers of the Sailors and 
Firemen’s Union affirm that the provisions of the 
Shipping Acts have been infringed by the way in 
which ships’ crews are booked, and a strong deputa- 
tion appeared at the Board of Trade to urge that some- 
thing be done to put a stop to the practice as alleged. 
In one case at Cardiff there was a collision between 
the dock police and some members of the union, and 
it is stated that legal proceedings will take place as a 
result of the action of the police. The men contend 
that the law is being violated, and they call for 
prompt action. At Swansea, also, there were rather 
violent proceedings, but no actual collision seems to 
have taken place. 


One or two of the groups of trades in South Staf- 
fordshire, whose wages are always described as low, 
have been successful in gettirg an advance, though 
the state of trade is still dul in the district. The 
whole of the employés in the rivet and stud trades 
have been conceded advances ranging from 10 per cent. 
to 20 per cent., according to the class of work, after a 
strike lasting under a fortnight. 


There are rumours of an intention to try to organise 
a movement in favour of the voluntary concession of 
an eight-hours day in the engineering and various other 
branches of trade, apart from compulsory enactment 
by Parliament. It is suggested that, if a compulsory 
system were to be established, employers would 
not cordially carry it out universally, and that, there- 
fore, some of the advantages of shorter hours would 
be lost through the friction which would ensue; 
whereas by voluntary arrangement the system would 


confer benefits on employers and workmen, without 
loss in wages or loss in profits, and with no appre- 
ciable increase in the cost of production. If the 
voluntary system could be instituted, it can scarcely be 
denied that greater advantages would follow than with 
an enforced legal system, with fines or penalties 
for an infraction of the law. On the other hand, 
it must be admitted that the sentiment in favour 
of legislation is spreading. Apart from the new 
unionists and the socialists, the members of the 
old unions, either actively or tacitly, seem to favour 
legislation. The textile workers in the cotton trades 
recently refused to go in for the eight-hours system in 
one of the Lancashire mills. But the different asso- 
ciations are now arranging a ballot of the members on 
an eight-hours day by Act of Parliament. One of the 
reasons for this is the desire for uniformity in working 
hours all over the country, or in particular trades in 
all districts. But then comes in the wages question, 
which differs in various localities in the same branches 
of trade. To make things fair all round, there ought 
to be uniformity of skill and work as well as of pay. 


A rather complicated dispute has arisen in con- 
nection with the Boot and Shoe Operatives’ Union, 
and a firm at St. Albans, over the question of 
minimum wages, on the introduction of machinery 
into their works, The employers took exception to 
the wages, and the union withdrew the men. The 
officials say that at the time of the dispute the firm 
was not within the employers’ federation, but that they 
complied with the rules of the federation after the 
dispute had arisen. The chairman of the Employers 
and Operatives’ Board of Arbitration says that the men 
must resume work, the matters in dispute to be sub- 
sequently dealt with ; but to this the men object. 
However, the matter is to be referred, and doubtless a 
settlement will be arrived at. But joining a board 
after the event, scarcely brings the event itself within 
the purview of the board. In any case, the incident 
will rather advance than retard the principle of con- 
ciliation, because it shows that that principle works 
best all round. 


Some disputes have been taking place in the cotton 
districts of late, and recently the Yew Mill, at Hey- 
wood, one of the largest in the world, has been thrown 
idle. There are now three disputes in this district 
alone, all the mills being stopped. 

It is stated that the Bridgewater Trustees have 
resolved to institute a scheme for giving an old-age 
pension to all above 65 years of age, and to all who have 
been 50 years in their service. If a workman has 
been worth his salt, he deserves a pension after 
50 years of faithful service continuously in one 
firm. The idea is an excellent one, and especially 
if it tends to keep on the old hands. One of the 
evils of the modern system is that all the old hands 
drop off, while younger men take their place, without 
any arrangement as to recognition for long and efficient 
services, 


The strike of men and boys at the North Stafford 
Collieries ended last week with mutual concessions, 
but with an advance in wages. In the Cheshire col- 
liery districts it is expected that the conciliation 
board will be well under way ere the close of the 
present month. In some of the Scotch coal districts the 
non-union miners are to be allowed to participate in 
the distribution of union funds, provided that they 
will engage to join the union now, or at the termina- 
tion of the strike. 


The official figures relating to the strikes in France 
during last year have been published. From these it 
appears that there were 634 strikes, in which 4386 
factories and mines were concerned, and affecting 
170,123 workmen. The total number of working days 
lost by the stoppages was 3,174,000, nvolving an enor- 
mous loss in wages. 

Further troubles seem to be in store for the Pitts- 
burgh workmen, for it is announced that the wages of 
the men employed at the Carnegie Iron and Steel 
Works are to be reduced next month. Those works 
have witnessed scenes of violence unequalled in 
Europe, certainly within the memory of living men. 
Whatever the cause or justification for the proposed 
reduction, it is to be hoped that such violence will not 
be repeated. It is said that the report on the Chicago 
strikes will propose a system of arbitration of a rather 
drastic character ; but whether a State or Federal law 
is to be submitted remains to be seen. 





THE TEMPERATURE ENTROPY 
DIAGRAMS.* 
By Mr. H. F. W. Burstait, M.A., Wh. Sce., 
A.M.I.C E, 


IN giving a short account of the methods used for the 
construction of what may be called the heat charts, the 








* Paper read before Section G, British Association. 





author has endeavoured to free the subject from purely 
mathematical difficulties, and to give such information as 
— enable engineers to construct the diagrams for them- 
selves, 

The first conception of the heat charts seems to have 
been by Willard Gibbs, in the Transactions of the Con- 
necticut Academy for 1873, and the subject is there 
treated in a thorough and masterly manner; however, 
like many other memoirs, but little notice seems to have 
been taken of the valuable possibilities inherent in the 
memoir. 

Some years later, Mr. Macfarlane Gray discovered the 
diagrams independently, and in valuable papers before 
the Institutions of Mechanical Engineers and Maval 
Architects in 1889 and 1890 respectively, Mr. Gray drew 
the attention of engineers to the use that could be made 
of the heat diagrams in problems connected with the steam 
engine. 

he late Mr. Willans made use of the heat diagrams in 
his classic — on steam engine tests, and Captain 
Sankey has also used the heat diagram, although in a 
somewhat different form. From a thermodynamic point 
of view, the state of a hot body is completely determined 
when we know the values of three of the quantities 
connected with the body. These three may be pressure, 
volume, and temperature; or pressure, volume, and energy; 
or temperature, entropy, and volume. For all ordinary 
gases, such as air, there exists an experimental equation 
connecting the pressure volume and temperature, and in 
the case of dry steam, a somewhat similar relation exists, 
It is, therefore, clear that for gases such as air and steam, 
two quantities are all that are required to completely 
determine the state of a hot gas. e are all familiar 
with the pressure volume diagrams, which the indicator 
gives us p incr from the engine, but it must not be for- 
gotten that other quantities may be selected as ordinates 
for the curves which represent the changes that take place 
in an expanding gas. The pressure volume curves will, 
however, only indirectly give any information as to the 
way in which the heat of the working fluid has been dissi- 
pated ; many important and interesting points, such as 
the action of the cylinder walls, of steam jacketing, and 
superheating, are not readily obtained. By selecting as 
ordinates the tempera*ure, and what is called the entropy 
of a gas, we can draw a diagram which shows where heat 
is either gained or lost by the working fluid, and it is with 
the construction and interpretation of these diagrams that 
the present paper deals. It is quite possible that many 
—— would have employed the heat diagrams on the 
ordinary office work, had it not been for the use of the 
term ‘‘entropy,” which engineers supposed to be unintelli- 
gible to all except mathematicians, and, therefore, useless 
to them as practical men. It may, therefore, be not out 
of place to give a little attention to the physical meaning 
of entropy of a hot body, and to — how the entropy 
is calculated for steam and water. Imagine for a moment 
that the body in my hand is of an absolute temperature 
denoted by T, that is, the temperature is measured from a 
zero 461 deg. below the zero of the Fahrenheit scale ; now 
let a small quantity of heat, say q thermal units, be added 
to the body, which will, of course, raise its temperature ; 
if we divide the heat added by the absolute temperature 
at which the heat is added, we obtain a quotient which is 
called the entropy of the body for the given change. 

In the case of water the entropy is obtained by imagining 
the heat to be continuously added in very small quan- 
tities, and each time dividing by the absolute tempera- 
ture; we thus obtain a very large number of infinitely 
small quotients, the sum of which has to be obtained 
mathematically, the result being that if we commenced 
adding heat when the temperature of the water was T and 
ceased when it was T!, the entropy for 1 lb. of water is 


Tl 
loge — .* 
wall. 


neglecting the variation of the specific heat of water. 

When the temperature of the water reaches its boiling 
point, further addition of heat causes no increase in the 
temperature, but is spent in the formation of steam ; the 
amount of heat required to convert 1 lb. of water into 
1 1b. of steam at the same temperature, is easily obtained 
from Regnault’s tables, and to obtain the entropy all that 
is required is to divide the latent heat of steam by its 
absolute temperature. 

It is convenient, in drawing the diagram, to calculate 
the ene ge 32, but, of course, any other tempera- 
ture may chosen; in the heat diagram the vertical 
ordinates represent temperatures and the horizontal en- 
tropies. 

he water curve is first drawn by obtaining values of 


1 
log by intervals of, say, 10 deg. for the whole range 
required ; the entropy of the steam at the various tempera- 
tures is then calculated from the tables, and the values thus 
obtained are the lengths of the horizontal lines between 
the two vertical curves. The curved line opposite to the 
water curve represents the expansion of dry steam, and is 
the equivalent of what are abet saturation curves on the 
pressure volume diagram. 

From the model which is on the table, in which the 
horizontal ordinates are temperature and entropy, and 
the vertical wires represent the volume of 1 lb. of dry 
steam, it is easy to see that points along the lines of con- 
stant temperature show how much of the water bas at 
that stage been converted into steam. 

In Fig. 1, P Q represents the entropy of steam 
at a temperature T; at P the whole of the mixture 
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is water, and at Q is wholly steam; at any intermediate 
point R the mixture consists of a certain percentage of 


steam which is given by the ratio ro or what is called 


the dryness fraction, and it is by the aid of these frac- 
tions that we are enabled to transfer any expansion curve, 
a3 shown by the indicator card, on to the heat diagram. 
We will now consider the meaning of an area on the 
heat diagram, which tells us the heat expended to produce 
the change of state, just as in the pressure volume dia- 
grams a closed area gives the external work. From a 
aphical point of view this is easily seen by examining 
the rectangle X Y W Vin Fig. 1. Here X W represents 
the absolute temperature of the steam, and X Y the 
change of entropy due to a small addition of heat q; as 
X Y is, by the definition of entropy, equal to the heat q 
divided by the temperature X T, the heat expended is 
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volume of 1 lb. of steam at the various temperatures ; the 
tops of the wires are joined by threads to points on the 
water curve in such a manner that each thread cuts the 
board at a point which lies on the same temperature line 
as the wire to which the thread is fastened.* The vertical 
distance from a point on a thread to the drawing-board 
is the volume of steam at that temperature, which has 
been formed from the 1 lb. of water. Parallel to the board 
isa plane of threads that can be ane at any distance 
from the board ; the points where the plane meets the in- 
clined threads are clearly points on a curve of constant 
volume, and the projection of this curve on to the tem- 

rature entropy diagram is one of the constant volume 
ines ; by altering the height of the plane we obtain all 
the constant volumelines. In Fig. 2, A B represents the 
entropy of steam at some temperature ; B D is one of the 
wires whose length is the volume of 1 1b. of dry steam at 
that temperature; A Dis one of the inclined threads, C E 





Fig.3. 
Compound Non-Condensing Engine, 
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Fig.5. Compound, Pumping Engine. 
16-24 lbs. oF Steamy per 1.H.P per Hour. 
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equal to the product of X Y and X W, which is the area 
of the rectangle X YW V. Had we chosen some other 
temperature, say X! Y1, the heat expended would have 
been equal to the area X! Y! WV, and hence the area 
X! Y1X Y will be the heat required to effect the change 
of state denoted by the lines X Y X!Y1. ; ; 

It is, of course, apparent that horizontal straight lines 

on the heat diagrams represent changes that take place 
at constant temperature, or what are generally known as 
isothermal expansions. From the nature of the diagram, 
a vertical straight line expresses the fact that the entropy 
of the steam remains unchanged during the expansion, 
while the temperature alters ; as the entropy is the result 
of dividing the heat added by the temperature at which 
heat is added, constant entropy implies that no heat is 
iven to nor taken away from the steam, so that vertical 
ines represent what are known as adiabatic expansions. 
There are another set of lines on the heat diagram that 
are of considerable use in showing the actual volume of 
steam at any particular stage. These are the lines that 
show the liquefaction of steam confined in a vessel of 
constant volume. by 

In order to show more clearly the method of obtaining 
the constant volume lines, I have constructed the thermo- 
dynamic model, which shows the temperature volume 
and heat required to form a given mixture of steam and 
water. On the drawing-board has been drawn a tempera- 
ture entropy diagram for 1 lb. of steam ; along what may 
be called the saturation curve has been placed a series of 
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being the height of the plane above the drawing-board 
As we explained before, the ratio ACi. the dryness 


fraction of the steam, and by elementary geometry is equal 
to the ratio - D’ but EC is the constant volume, while 
B D isa known quantity, say V. : 

If 2) and V, were the dryness and volume respectively 
at the point where the constant volume process com- 
menced, 


AC = % Vo. 
AB ¥ 


Working in this manner it is a simple but somewhat 
lengthy matter to draw the constant volume lines. __ 

It would, of course, entail a considerable expenditure 
of time if it were necessary to calculate all the quantities 
connected with the heat diagrams every time that the 
performance of an engine had to be transferred to the 
diagram ; however, the calculations can be made once 
for all, and tracings made from the diagram on which to 

* Tf y be the anglea thread makes with the board, then 
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Vertical wires, whose lengths are proportional to the 
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plot the expansion lines for the particular engine under 
consideration. 

We will now consider the plotting of the expansion 
lines of an actual engine on the heat diagram ; for this 
purpose, it will be necessary to have, in addition to the 
indicator cards, the feed water used per stroke, the 
volumes of the cylinders and clearances, and the volumes 
of the receiver, if the engine has one. There are two 
methods of plotting. The older method has for its object 
to exhibit a continuous expansion line for the whole of the 
cylinders, and which shows the state of the steam during 
all its stages of expansion and exhaust, from entering 
the high-pressure cylinder until it leaves the low-pres- 
sure; this msthod requires the knowledge of the dryness 
fraction, and the dryness is not always easily found, 
particularly when the engine has receivers whose capa- 
city is large. The method of plotting by means of the 
constant volume lines is due to Captain Sankey, of Messrs. 
Willans and Robinson, and has the great advantage of 
transferring the whole of the indicator card as a closed 
curve on to the heat diagram. A number of examples of 
evgines thus plotted will be found in the recent volume 
of the Proceedings of the Institution of Mechanical 
Engineers. 

he author’s diagrams are all plotted by means of the 
dryness fractions, and a continuous expansion line ob- 
tained ; for this purpose we have first to draw on the in- 
dicator card the saturation curve, the weight of steam ex- 
panding being the weight of feed water used per stroke, plus 
the weight of the clearance steam. The dryness fractions 
from various points along theexpansion curve are then cal- 
culuted, and the corresponding points obtained on the heat 
diagram, as before explained. When release takes place, 
the steam exhausts at constant volume, until the pressure 
falls to the highest point reached in the next cylinder ; 
from this point until cut-off in the latter cylinder it 
is sometimes troublesome to find the dryness fractions, 
as the steam is partly in one cylinder and partly in the 
other, while the weight of steam expanding is often 
largely influenced by the dimensions of the receiver; in 
every case that the author has plotted except one, the 
curves have joined up without requiring what might be 
led coaxing, and in this case (Fig. 3) the author 
has drawn the diagram without altering any of the curves, 
although it presents anomalies not easily explained. For 
the use of the second method, it is necessary to draw on 
the heat diagram a series of constant volume lines, as 
horizontal lines represent constant temperature, or what 
is the same thing, constant pressure ; as the intersection 
of a constant volume and a constant temperature line 
corresponds to a Fae on the pressure volume diagram, 
and that point is found by drawing horizontal and vertical 
lines on the indicator card. 

As the heat diagram is for 1 lb. of water, while the 
indicator diagram is for some known quantity of water, it 
will be necessary to divide the volumes by some factor so 
as to obtain an accurate scale. 

To find the factor we have to ascertain the dryness frac- 
tion at some point between cut-off and release. This point 
is found on the heat diagram as in the first method, and 
from the constant volume lines the volume of steam in 
1 1b. of water is ascertained. By dividing the volume of 
the cylinder plus the clearances by this volume, we get 
what Captain Sankey calls the volume factor. Having 
calculated the volumes and temperatures for a series of 
points on the indicator card after dividing the volumes 
by the volume factor, we can then plot direct on to 
the heat diagram, and thus obtain aclosed curve, the area 
of which measures the heat utilised by the engine for that 
cylinder. Itis only during expansion that the amount of 
water present can be obtained, as during the other por- 
tions of the stroke steam is either entering or leaving the 
cylinder, and the actual weight of steam is unknown. 

In the whole of the figures the expansion lines are dotted, 
while the constant volume lines are dot and dash ; the 
figures on the left-hand side are the absolute tempera- 
tures, while those on the right are the absolute pressures 
in pounds per square inch. 

Fig. 3 is taken from the indicator cards of a 
Paxman compound non-condensing engine, tested by the 
Society of Arts in 1888, and shows in a striking manner 
the large amount of initial condensation in both cylinders, 
and the subsequent re-evaporation. 

By comparison with the other diagrams, it will be seen 
how much smaller the loss due to incomplete expansion 
is in non-condensing than in condensing engines—a well- 
known fact—but the heat diagrams bring it out in a 
marked manner. 

Fig. 4 is the heat diagram for a Willans engine. The 
great regularity of the expansion lines shows that the 
modern steam engine of the best class has attained a very 
high efficiency, and also what a small hope there is of 
increased economy without some radical departure. 

Fig. 5 is the heat diagram for a Cornish pumping 
engine, made by Messrs. Easton and Anderson, and 
tested by Professor Kennedy at Croydon. It would be 
difficult to obtain a better line for the high-pressure ex- 
pansion. However, the large surfaces and the slow speed 
cause considerable condensation and loss during the 
passage of the steam from the high-pressure cylinder to 
the low. The beneficial pnd of the steam jacket is 
shown by the dryness of the steam at release ; and in the 
comparatively smaller loss during exhaust. 

It will be seen that all the diagrams show what a large 
amount of heat is wasted by incomplete expansion, 
especially in the low-pressure cylinder; the heat diagram 
exhibits such losses of heat far more clearly than the 
pressure volume diagrams, and if used by the engine 
designer will enable him to reduce these losees to the 
minimum prescribed by practical considerations. 

An account of the methc ds for the construction of heat 
diagrams for other forms of prime motors, such as gas and 
oil engines, would far exceed the limits of the present 
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paper. At some future date, the author intends to deal 
with such engines. 

I have to thank Professor Kennedy both for his advice 
as to the treatment of the receiver engine, and also for 
putting at my disposal his unique store of information 
on the performance of the heat engine. 

Professor Boulvin informs me that M. Bulper, a Bel- 
gian engineer, published a paper containing an account 
of the heat diagram as far back as 1872, 





CANAL BOAT PROPULSION. 


Description of Twin Screw Propellers with Adjustable 
Immersion Fitted on Canal Boats.* 


By Mr. Henry Barcrort, of Newry. 


Canal Boat Propulsion.—It is pretty generally known 
among those acquainted with canal traffic that, until 
lately, it has been impossible satisfactorily to navigate 
canal boats on the ordinary canals of the country by 
direct steam power; and boat hauling, except under 
favourable circumstances, is still carried on by means of 
horses. A canal barge is usually made as full in every 
dimension as possible, the limit being the size of the 
canal locks to be passed through; so that there is no 
space at the sides or stern for paddle or stern wheels, nor 
is there a space forward of the stern-post available for a 
screw. liven if space were reserved here, it would admit 
of only a small propeller, too small in area to be effective 
at slow speed, and liable to get entangled in weeds. Nor 
would there be what is termed a ‘‘run aft,” to allow a 
flow of water to supply the place of the water driven 
astern by the thrust of the screw. If a boat were well 
proportioned for carrying a large and paying load, the 
action of a common propeller would be in proportion pre- 
judiced ; and, instead of the massive boat going forward, 
the power would be wasted in driving a small current of 
water astern at a more or less considerable velocity. 

Conditions Essential.—In endeavouring to solve this 
problem in navigation, the writer regarded certain condi- 
tions as essential to success, which may be thus enume- 
rated. First, that any mechanical means employed should 
be applicable to almost every existing boat, if possible 
without any structural alteration. Second, that any pro- 
peller when applied should not interfere with the passage 
as at present beoagh locks and under existing bridges. 
Third, that no cargo or crew space should be sacrificed. 
Fourth, that the weight of the machinery should not 
seriously affect the —— power of the boat. Fifth, 
that the action of the propeller should not be prejudicially 
affected by weeds. Sixth, that no wash should be origi- 
nated, sufficient to affect injuriously the banks of a canal. 

For the purpose of attaching any kind of propelling 
machinery, these considerations exclude every part of a 
boat otherwise available, except the space at each side of 
the rudder; and the question then arose how best to 
utilise this space by the employment of propellers of 
sufficient area to cause the boat to go forward satisfac- 
torily. The effort of every propeller expends itself in two 
directions, driving the water astern and the boat forward; 
and the definition of excellence given by Rankine is to 
the effect that, other things being equal, the best pro- 
peller is that which drives the greatest volume of water 
astern at the slowest speed. 

After many experiments, extending over two or three 
years, upon a 60-ton lighter purchased for this special 
purpose, the arrangement was evolved which is the sub- 
ject of this Paper, and which is found by experience to 
comply with all the eyeowy 3 stipulations. 

** Newry.” —The last boat fitted, the Newry, is shown 
in the accompanying engravings, Figs. 1 to 3. Fig. 1 is 
a side elevation of the boat and propellers, Fig. 2 a 
plan, and Fig. 3 an end elevation at the stern. ig. 4 
is a drawing of one of the ere The boat is 62 fo. 
long by 114 ft. broad, with 54 ft. draught fully laden, 
when, inclusive of machinery, she would have about 
65 tone on board. Her machinery, weighing in all 
about 3 tons, consists of one locomotive boiler having 87 
square feet of heating surface and weighing 23 cwb. ; 
one horizontal engine with two cylinders, 4} in. in dia- 
meter by 8 in. stroke, placed on the deck immediately 
forward of the stern-post. (On each side, coupled to the 
crankshaft, are skew wheels 12 in. in diameter, driving 
wheels of the same diameter and of double the number of 
teeth on upright shafts, which are set in upright frames 
securely clamped to the foundation framing, as shown in 
Figs. 4 and 5; and the foundation framing is secured 
firmly to the deck and deck beams of the barge. At the 
lower part of the upright frames are axles bolted or 
welded on at right angles, as shown in Fig. 6; and 
upon these axles revolve the twin-screw propellers, 
to which motion is Tey by means of bevel wheels, 
one on the lower end of the upright shaft, and the other 
on the propeller boss. The interior of the boss is similar 
in design to what are called ‘* patent axles” of road car- 
riages, te suitably proportioned for the strains and work. 
The thrust is taken by a collar, shown in Fig. 6, on each 
face of which is a leather ring, the whole working con- 
stantly in oil, as is the case with all carriages. By this 
arrangement a saving is effected as compared with an 
ordinary screw working through a stern tube, which is 
necessarily subject to great friction. The diameter of the 
axle is 2}in. and of the collar 4} in., giving an area of 
12 square inches to take the thrust. e leather rin 
are each about ,4, in. thick. The skew wheels used in 
this instance for gearing the engine crankshaft to 
the upright shafts are really worm gearing, as shown 
in Figs. 7 and 8; the worm on the horizontal driving 
shaft has 16 threads of coarse pitch, having an inclination 





* Paper read before the Institution of Mechanical 
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of 27 deg., while the wormwheel on the top of the upright 
driven shaft has 32 teeth inclined at the same angle to its 
axis, or at an angle of 63 deg. to its face; hence the up- 
_ shafts and the propellers are driven at half the speed 
of the engine. 

Screw Propellers. — The twin propellers are 4 ft. 
10in. in diameter, and have each three blades, and 
each blade has an area of 4 square feet; thus the 
total blade area is 24 square feet. 





The blades, made | 


times in Lough Neagh she has encountered considerable 
seas (Fig. 10). Onthe Ulster Canal she has navigated up 
to Clones, 81 miles from Newry, through sections of 
91 square feet, or only half as large again as her own im- 
mersed section ; and in the Newry Canal she has passed 
through weeds so thick as to meet across the water; 
altogether the navigation from Newry to Clones is as 
difficult as any to be met with. These boats are very 
efficient as tugs. The Ulster towed a lighter laden with 


of thin steel, are riveted to arms, which in turn | coal from Newry on the coast to Benburb on the Ulster 


are screwed into or against the boss, as shown in| Canal, a distance of 46 miles. 
The dimensions have been arrtved at after | tug and the lighter amounted to 107 tons. In this trip a 
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numerous experiments, the great aim being to attain, 
subject to certain limitations, the utmost possible pro- 
gress of the boat in proportion to the amount of coal con- 
sumed. The pitch of the blades is equal to 1000 revolu- 
tions per mile, and at full speed the propellers make 100 
revolutions per minute. It is not asserted that the diameter 
orareaor pitch of the screws is absolutely the best; but from 
experiments with various diameters, areas, and pitches, 
the writer is unable to suggest any decided improvement, 
so long as the power and piston speed, &c., remain con- 
stant. Every change in these last would naturally in- 
volve a reconsideration of the proportions throughout. 

Crew.—The crew consists only of a man and a boy, who 
have had no difficulty in handling the boat and machi- 
nery under all the varying circumstances in which they 
have from time to time wed placed. 

“Ulster."—The Ulster, built a year ago and similar in 





many respects, has now accomplished 3000 miles. Some- 

















length of 134 miles in the Bann River and Lough Neagh 
was done in 44 hours; the revolutions of the propeller 
were approximately 14,580 each, the revolutions due to 
the distance being 13,000; the coal consumed was 23 cwt. 
The leathers in the nave of the propellers had not been 
examined up to the end of May, although the tug had 
run 2350 miles; on examining them in June the author 
could see no wear on them, and the propellers are at work 
again without any change having been made, One cause 
which may tend to diminish their wear, the writer is in- 
clined to think, may be that the pressure on the teeth of 
the lower mitre wheels transfers part of the thrust to the 
footstep of the upright shaft, thereby relieving the leather 
rings to that extent. 

Immersion of Propellers.—The propellers, which have 
never been wholly submerged, are readily rai and 
lowered, so as to regulate the immersion and thus secure 
the utmost efficiency. If they are too low, the engine is 
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held by the increased resistance of the water, and the 
revolutions are restricted; while, if they are too high, 
the engine runs away owing to diminished resistance, and 
a loss arises frem excess of slip. The boatmen soon get 
to know the level that gives the best results, which, for a 
full boat with 54 ft. draught, is about 3 fb. 3 in. to 
3 ft. 6 in. from the surface of the water down to the 
bottom of the propeller. The two propellers are adjusted 
independently of each other. A portable crane, shown 
in Figs. 1 and 3, is dropped into a socket cast in the bed- 
plate at each side, and a long screw, as shown, is hooked 
to a ring on the propeller frame; on slacking the clamp- 
ing eye-bolts the frame is suspended from the crane, and 
is then raised or lowered by the screw. Other methods 
have been used, but this plan has been selected as con- 
venient and inexpensive, as well as being light and port- 
able. 

It is a peculiarity of these partially submerged pro- 
pellers that they have little or no influence upon the 
steering of the vessel; that is to say, if one propeller 
were going ahead and the other astern, they would stop 
the way of the boat, and not tend to turn her round. 
For going ahead the propellers in all cases turn towards 
the stern-post in the upper half of their revolution. In 
place of twin propellers a single propeller has been used 
with good results, though working on one side of the 
stern instead of centrally. Two, three, and four blades 
have been tried ; all are effective, but two cause an un- 
desirable vibration; three are most efficient, while with 
four blades the vibration ceases, but the efficiency is 
somewhat lessened, owing, probably, to what is called 
churning the water. 

If desired, the whole propelling apparatus can be made 

rtable, and readily moved from one boat to another. 

he only alteration that is needed for an existing boat is 
an extension of the stern-post, so as to set the rudder 
farther back ; a space of from 15 in, to 21 in. is needed 
between the stern sheeting and the rudder when put 
square across; and most boats can pass the locks with 
this addition. 

Performance.—In April last the Grand Canal Company, 
Dublin, fitted their No. 35 lighter with machinery similar 
to that abovedescribed. The first voyage was from Dub- 
lin to the Shannon and back (Fig. 10), having another 
boat No. 35in tow. The distance there and back is 158 
miles, with 78 locks. The second trip was over the same 
distance, and the time occupied about six days. In this 
trip the coal consumed in the double journey was alto- 
gether 3 tons at 14s, 6d. per ton, or at the rate of less 
than 1}d. per boat per mile. On the Grand Canal it is 
usual to work night and day with relays of horses and 
men, and the time required out and back is five 24-hour 
days; the regular charge for hauling of 1s. per boat per 
Irish mile would be equivalent to nearly 94d. per English 
mile. So that, without working at night, the steam tug 
was only one day behind the horse-boats in a week, not- 
withstanding that about 15 hours were lost by the 
steamer in waiting for the locks to be filled after she had 
passed through, and for the subsequent passage through 
of her consort. 

Machinery.—The propeller bosses and arms have from 
the first been manufactured by Messrs. Grice and Harri- 
son, axle-makers, of Birmingham. The blades and all 
the rest of the machinery for the Newry and for No, 34 
lighter were constructed by Messrs. Robey and Co., of 
Lincoln, who have kindly supplied the drawings from 
which the engravings have been made. 

Driving by Petroleum Engine.—The new propellers 
seem admirably adapted for almost any method of driv- 
ing. Fig. 9 shows an arrangement by which power is 
derived from a petroleum engine. Here the engine is 
represented on deck, 12 ft. forward of the rudder; it 
rises only 2 ft. 8 in. from the deck, thus enabling a light 
boat—that is, one without cargo—to pass under low 
bridges. If, however, the nature of the navigation should 
make it desirable to put the engine below, this can readily 


one. 
“‘Hilda,”—A very suitable arrangement has been 
adopted by the Portadown Carrying Company for their 
steam lighter, the Hilda, 80 tons burden, which navi- 
gates Lough Neagh, the largest lake in the United King- 
dom, being 24 and 12 miles in extreme length and breadth 
(Fig. 10). Also the Lagan Canal to Belfast, where bridges 
are met with so low that the arch is but 2 ft. 4 in. above 
the deck of a lighter when empty. No option remained 
but for the boiler, made by Messrs, Victor Coates and 
Son, to be put below. On deck, close to the upright 
shafts, are the engines, one for each propeller, which were 
supplied by Messrs. Vosper and Co., of Portsmouth. 
Electricity.—A desirable combination would be to intro- 
duce electricity for conveying power from an oil engine, 
laced in any suitable part of the vessel, to the propellers. 
he engine could drive a generating dynamo, whieh in 
turn could set in motion a motor wound on the cross 
horizontal shaft shown in Fig. 9. By means of resistance 
frames, various speeds could be obtained and reversing be 
accomplished, as on an electric railway. 





EARLY TRAMROADS AND RAILWAYS IN 
LEICESTERSHIRE. 
By CLemrent E. SrrerTrTon. 


THERE are in the county of Leicester some rare and 
remarkable specimens of early tramroad and railway per- 
manent way. Some of these have been presented to the 
South Kensington and Leicester Museums by the writer, 
and they also formed part of his collection forwarded to 
the Columbian Exhibition of 1893, at the request of the 
American Engineers ; but, strange as it may appear, the 
existence of these railways is hardly known. 

1. The Loughborough and Nanpanton Tramroad, 1789.— 
As long ago as 1789 a railroad was constructed from the 





Leicester Canal at Loughborough to Nanpanton, a dis- 
tance of three miles, in order to form a communication 
with the Charnwood Forest Canal ; other railroads were 
also constructed from the Charnwood Forest Canal at 
Thringston to the various collieries in the Swannington 
and Coleorton district. 

William Jessop was the engineer for these lines, and he 
decided to abandon the flat wheels and flanged rails 
(which had previously been used in other parts of England 
and Wales), and to introduce rails with a flab top and 
wheels with a flange cast upon thetyre. Mr. Jessop’s rail 
was known as the ‘edge rail,” because the wheels ran 
upon the upper edge; they were constructed at the 
Butterley Iron Works, and were the first rails ever made 
with flat tops, and the wheels which ran upon them were 
the first to have flanges. The line was opened for traffic in 
1789. 

2. The Belvoir Castle Tramroad, 1793.—A former Duke 
of Rutland, as long ago as the early part of the year 
1793, constructed a private railroad extending from the 
Grantham Canal to Belvoir Castle, a distance of about 
three miles ; Jessop’s pattern of “‘ edge rail” was adopted. 
Each rail was of cast iron, 3 ft. long, and spiked down to 
stone blocks or supports. This line has been in constant 
daily use for just over 100 years, and the wagons of coal 
drawn by horses are still passing over it. Some of these 
very interesting old rails have lately been presented by 
the Duke of Rutland to the Chicago Exhibition, the 
South Kensington Museum, and the Leicester Museum. 

3. The Ashby Canal Company’s Tramroads. — The 
Ashby Canal Company, under an Act of 1794, constructed 
acanal from near Moira to join the Coventry Canal, and 
obtained powers to extend it to Cloud Hill Lime Works, 
near Worthington, with branches to Ticknall and Heath 
End. But the directors, seeing the advantages of the 
tramroad, abandoned the latter part of their canal scheme, 
and laid tramroads from Willesley Basin through the 
town of Ashby to the Cloud Hill Lime Works, with 
branches to Ticknall and Heath End. The total length 
of these tramroads was 12 miles, eight of which were 
single and four double sets of rails. The rails they em- 
ployed were fiat plates of castiron 3ft. long, with the 
flange on the inner side. The Ticknall branch laid with 
the original rails still remains at the present day (1894) 
without any alteration, and is still occasionally used. 

4. The Leicester and Swannington Railway, 1832.—The 
first public railway made in this country for the convey- 
ance of passengers, goods, and minerals was the well-known 
Leicester and Swannington line, which commenced at 
the West Bridge Station, Leicester, and passing through 
Glenfield, Ratby, Desford, Merrylees, Bagworth, Bardon 
Hill, Coalville, and down the Swannington incline to the 
termination at the northward end of the village of Swan- 
nington, a distance of 16 miles 5 chains. The first 10? 
miles were opened on July 17, 1832, on which occasion the 
** Comet ” locomotive, the first ever seen in the Midland 
counties, driven by George Stephenson, conveyed a train 
of passengers to the old Bagworth Station at the foot of 
the Bagworth self-acting incline, and on the return 
journey wagons of coal were attached, this coal being the 
first brought into Leicester by rail. The second portion 
of the line, between Bagworth and Swannington, was 
opened in 1833, the locomotive ‘‘ Samson ” being driven by 
Robert Stephenson. The stationary engine and rope for 
working the wagons over the Swannington incline remain 
without any alteration, and some of the old “‘ fish-bellied ” 
rails may still be found in use at the foot of the Swan- 
nington incline. Full details of this line have been given 
in the writer’s history of the railway. 

5. Various Branches, 1832-3.—Lord Stamford, at the 
suggestion of Mr. Stephenson, constructed a private line 
in 1832 from his Groby granite quarries to join the rail- 
way between Glenfield and Ratby, and Lord Maynard 
constructed a similar line to his Bagworth Colliery. 
Another branch was made in 1832 by the owners of the 
Ibstock Colliery to their pits. George Stephenson, 
Joshua Walmsley, and Joseph Sanders opened branch 
lines to their Nos. 1 and 2 Snibston Collieries in 1833, and 
it should be noted that George Stephenson, the celebrated 
engineer, resided at Alton, near -Asby-de-la-Zouch, for 
several years. In 1833, William Stenson, Joseph Whet- 
stone, and Samuel Smith Harris opened a branch to their 
Whitwick Colliery. Early in the year 1833 a train ran 
into a horse and cart at the Stag and Castle Inn, Thorn- 
ton, and at an interview between Mr. Stephenson and 
Mr. Ashlen Bagster a “‘ steam trumpet” was suggested, 
and at once made in Leicester by a musical instrument 
maker. 

6. Soar-lane Branch, 1833. — In the year 1833 the Lei- 
cester and Swannington Railway Company obtained an 
Act to enable it to construct a short branch railway to the 
Soar-lane Wharf at Leicester ; and to cross the Leicester 
Canal without causing obstruction to the boat traffic, it 
was found necessary to construct a drawbridge. This was 
designed by Mr. Robert Stephenson, and is still in use. 

7. The Coleorton Railway, 1833.—By an Act of 1833 
the Coleorton Railway Company constructed a line from 
the foot of Swannington incline to join the ancient 
Ashby tramroad, thus —— the Leicester and Swan- 
nington, Coleorton, and Ashby lines, also the Ashby 
Canal, in direct) communication. The Coleorton line was 
advecated by, and passed for a great part of its length 
through the estate of, Sir George Beaumont. ; 

8. The Midland Counties Railway, 1839.—The Midland 
Counties Railway Company, having opened a line from 
Derby to Nottingham in 1839, extended its system from 
Trent to the Campbell-street Station, Leicester, May 5, 
1840, and the remaining length, from Leicester to Rugby, 
was opened July 1, 1840. 

9. Cook’s Excursion, 1841.—The late Mr. Thomas Cook, 
the founder of the great firm of excursion agents, ran his 
first excursion train from Leicester to Loughborough on 
July 5, 1841. The train was drawn by two locomotives, 








and consisted of 14 open third-class passenger carriages, and 
one first-class carriage abt the rear, a seat upon which was 
occupied by the guard ; 570 passengers were conveyed by 
this train at 1s. a head for the double journey. Two 
flags were erected at the back of the second tender, and 
four flags were attached to the corners of the first-class 
carriage ; a band of music played throughout the journey. 

10. Midland Railway Purchases, 1846.—By virtue of 
Acts passed in 1846, the Midland Railway Company pur- 
chased the Ashby Canal, together with the ancient ‘Achby 
tramroads, and also the Leicester and Swannington line. 
Extensions were opened in 1849 from Knighton Junction 
to Desford, and from Coalville to Burton, and a con 
siderable portion of the Leicester and Swannington line 
was improved and widened, thus forming the present 
Leicester and Burton branch. It is well known that 
engineers from other parts of England, and even from 
America, sometimes visit Leicestershire in order to see 
the early tramroads and railways to which reference has 
above been made, and the object of the writer in compiling 
these notes is to give them the details for which they 
Feo ask. Probably to witness the working of the 

wannington incline by a fixed engine and rope in the 
year 1894 engages their greatest attention. 





DRAWING OFFICE RULES.* 
By A. W. Rosrnson, Milwaukee. 


Shop Drawings.—1. All drawings shall be of the uni- 
form size of 23 in. by 36 in. 

2. All detail drawings for use in the shop shall consist 
of whole standard sheets, half standard sheets, and sketch 
sheets. Half-sheets shall be 18 in. by 23 in., formed by 
ruling a line across the centre of standard size sheets as 
filed, the blue prints only to be cut, and mounted and 
varnished, when necessary. 

3. The sketch sheets shall be 8 in. by 11 in., and shall 
be used for all simple details, forgings, for bolt lists, and 
for all temporary work capable of being shown in this 
way. All standard machines shall be fully drawn out 
and blue-printed. The sketch sheets shall be made with 
indelible pencil or copying ink and press copied in the 
book for the purpose. The information on the sketch 
sheets shall be as complete as that specified for drawings. 

Character of Shop Drawings.—4. A shop drawing is to 
be considered as an order or instructions to the shop, and 
not merely as a statement or illustration. For this pur- 
pose it must convey clearly all the information needed to 
make and finish the article. 

5. Every dimension necessary to the execution of the 
work is to be clearly stated by figures on the drawing, so 
that no measurements need be taken in the shop by scale. 
All measurements to be given with reference to the base 
or starting point from which the work should be laid out. 
In comparatively simple constructions the several parts 
are to be shown together complete, although each part 
must be figured independently, and details supplied, if 
necessary, by sketch sheet. In more complicated forms 
each part should be detailed by itself and a general draw- 
ing made showing the thing complete. No details should 
be sent out without putting them together on a drawing, 
or taking them from a general drawing, so as to insure 
their fitness. Unnecessary duplication of views to be 
avoided, except in display or advertising drawings. 

6. All figured dimensions on drawings to be plain round 
vertical figures, not less than 4 in. high, and formed by a 
line of uniform width, and sufficiently heavy to insure 
printing well. No thin, sloping, or doubtful figures or 
diagonal-barred fractions will be tolerated. All figured 
dimensions below 3 ft. to be expressed in inches. 

7. All centre lines to be alternate dot and dash in fine 
black line. All dimension lines to be in continuous red 
lines, with a central space for the figure, and of such 
strength as to show on blue print more faintly than lines 
of drawing. Lines of drawing to be bold and clearly de- 
fined in proportion to the scale, and to be shade-lined by 
making the right-hand and bottom lines heavier. No 
ornamental shading or other ‘‘frills” allowed on shop 
drawings. 

Title.—8. Every drawing, whether whole or half-sheet, 
shall have the title, date, scale, and number of the sheet 
placed in lower right-hand corner. One man will be de- 
tailed for this duty, to secure uniformity. 

9. The name of the drawing, as given in the title, is 
invariably to consist of two divisions, in one line, sepa- 
rated by a hyphen. The first division is to state the 
general name of the thing cr machine, and the second 
division is to clearly designate the part or parts repre- 
sented (or, if a general view, should so state). he 
wording of the titles should be submitted to the chief 
engineer or head draughtsman for approval. 

Drawing Symbols.—10. Detail shop drawingsshould state: 

(1) The pattern number of every casting in plain figures 
of larger size than the dimension figures. 

(2) The number of each piece required for one set. This 
should be written in one word (not figures) and followed 
by symbol of material. 

(3) The material of which the parts so ordered are made, 
using symbols as follows : 

C. I.—Cast iron. 
W. I.— Wrought iron. 
C. S.—Cast steel. 
M. S.—Machinery steel. 
Bs.—Brass. 

C. R. 8.—Cold rolled steel. 
H. S.—Hammered steel. 
V. F.—Vulcanised fibre. 

Bbt.—Babbitt. 
Bz.—Bronze. 
Other materials write full name. 

* Paper read before the American Society of Mechani- 
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(4) The kind of finish on each of the different parts will 
be indicated by a letter preceding the figured dimensions, 
28 follows : 

F, means “‘ finish,” and indicates that the surfaces to 
which it applies are to be machined or dressed in suitable 
manner to size stated. 

F. B. means ‘‘ finished bright,” or polished. 

G. F. means “‘ grinding finish,” and indicates that the 
only finish to be allowed is that necessary for grinding. 

When no letter precedes the figured dimension it is 
understood that the part is to be left black or rough. In 
cases where finish might be presumed, but not required, 
follow the figured dimension by the word ‘‘ Cast” if a 
casting, and *‘ Rough ” if a forging. 

(5) A reference list of sketch sheets that may be used 
for detail illustrations. 

Sketch-Books,—11. Each draughtsman will be supplied 
with a sketch-book by the company, in which he shall 
make all his notes, calculations, and data referring to his 
work, and under no circumstances shall original work be 
done on loose sheets and transcribed into these books. 
No effort should be made at neatness or nicety in these 
books, but each entry should invariably be commenced 
with the name of the thing and the date, and full notes 
made of data on which the calculations were based, and 
the results obtained clearly stated. There books are to 
be the property of the company. 

Index for Drawings.—12, An index book for drawings 
will be kept in the drawing-office by the clerk. This book 
will be divided into as many divisions as there are 
drawers, with provision for indexing 100 drawings in each 
drawer. The names of the drawings will be added to the 
various divisions according to their classification. The 
system of numbering shall be as follows : 

13. Each drawer shall be numbered consecutively, and 
shall contain drawings devoted to a certain class of work, 
which shall be indicated on the drawer label. The draw- 
ing number shall consist of two or more digits with a 
decimal point between them. The whole number shall 
indicate the number of the drawer, and the figures after 
the decimal point shall indicate the serial number of the 
drawing in that drawer. For example: Drawing No. 
5.16 is the 16th sheet in Drawer No. 5, and Drawing No. 
75 96 is the 96th sheet in Drawer No. 75. Not more than 
99 drawings shall be put in one drawer, save in exceptional 
cases, 

14. Sketch sheets will bear the number of the letter 
and page of the letter book, preceded by the letter S, to 
distinguish them from drawings, and will be indexed in 
their own impression book, but not in the drawing index 
book. They will be referred to on general drawing of 
which they are details, and will also bear the number of 
such drawing. 

15. When making a new drawing the draughtsman will 
apply to the clerk for a number, and will be allotted the 
first unappropriated number in the division of which the 
drawing will belong. 

16. On completion of every drawing or sketch sheet it 
must be examined and initialled by the engineer before 
being issued, and the following entries made in books kept 
for the purpose : 

(A) Record of blue prints and sketch sheets issued to 
shop, giving date, number, and title. 

(B) Drawing index.—Record in daybook the number, 
title and sub-title, draughtsman, and date. 

(C) Pattern index.—Record in daybook the number, 
classification, and correct name of patterns, with remarks 
and date. 

Each draughtsman will see that these entries are pro- 
perly made, 

Patterns.—17. All patterns shall be numbered with the 
number of the drawing from which they are first made, 
followed by a letter indicating its serial on that drawing. 
For example, if four patterns are shown in detail on draw- 
ing No. 36.50, the patterns shall be numbered 36.50A, 
36.50B, 36,50C, 36.50D. When existing patterns are 
utilised in a new design or machine, their original 
number is to be noted on the drawing on which they are 
shown in their new employment. 

18. Upon receiving formal notice from the pattern shop 
that patterns are ready for inspection, the draughtsman 
connected with the order shall examine same and issue 
foundry order for the casting. The date of inspection 
and name of inspector shall be entered ~— the pattern- 
maker’s report at the time of making such inspection. 

The sketch sheets referred to in these rules are 8 in. by 
11 in. in size. They are of stiff cardboard, and the head- 
ing is printed in copying ink. The sketch is made with 
aniline copying pencil, the ‘* Eagle No. 2” in wood being 
used. They are press copied in books for the purpose, 
and several books are used for different classifications of 
work. The books are of slightly heavier tissue paper 
than is commonly used for correspondence, and have 500 
leaves, each numbered consecutively throughout the series, 
so that the number of asketch sheet is neverduplicated. In 
this system there are six books for copying sketch sheets, 
representing as many classes of work, and these divisions 
will readily suggest themselves as required for any par- 
ticular case. i i 

The use of these sketch sheets is especially for work 
which does not require to be often duplicated, and for 
giving quick dispatch to emergency work. <A free-hand 
sketch can be made, copied, and issued in this way in 10 
minutes, while the regular process of drawing, tracing, 
blue-printing, and waiting for the latter to dry, or the sun 
to shine, may consume hours. They have the additional 
advantage of being more convenient to handle and file 
away in the shop than blue prints, and they save multi- 
plication of tracings, and consequent drawer space. The 
copies being in book form cannot be lost, and are easily 
indexed om consulted. Sketch sheets are convenient for 
rapid detailing of forging and small parts, and such parts 
need, therefore, to be merely indicated on the general or 





erecting plan, and reference numbers given of the sketch 
sheets. ‘Thesketch sheets will also all appear as items in 
the order list. ae ; 

In addition to the stiff cardboard sheet, it is convenient 
to have a ‘‘ Drawing Office Memorandum” blank. This 
is a copying-ink heading printed on a sheet of letter 
paper, and is used for order lists, and all sketch matter 
sent abroad from the drawing office. 

After copying, the sketch sheet, if for permanent use, 
is sized with a mucilage composed of gum tragacanth and 
water, and then varnished with white shellac and alcohol. 
The sizing is to keep the lines of the sketch from running 
while varnishing. ae ; 

It is our practice not to finish original drawings, but 
to trace from them on tracing cloth. These tracings are 
used only to print from, and are filed away in a fireproof 
vault. ‘T'wo prints are made of each tracing as soon as 
finished, one for the shop (or more if necessary), and one 
to file away in the drawers of the office. These drawers 
are 24in. by 38 in. by 2in., and are each calculated to 
hold a maximum of 100 prints. In this way the tracings 
are preserved from risk of fire and loss, and from the 
wear of frequent nanan. ; . 

As a rule, each draughtsman makes his own tracings, 
and only skilled draughtsmen are employed. The writer 
does not advocate the employment of cheap draughtsmen 
to trace shop drawings from the originals of the designer. 
If this is done the designer must finish his original to 
entire completeness before turning it over to the tracer, 
thus consuming additional time and running more risk 
of errors and omissions than if he traced it himself. A 
skilful draughtsman will merely block his entire work 
on the original, and give his whole thought to the perfec- 
tion of his design. In the tracing he can rearrange his 
drawing if necessary, and the time occupied in tracing is 
usually much less than thatemployed in working out and 
perfecting the design, and a draughtsman, worth 120dols. 
per month, will usually trace twice as fast as one worth 
60 dols., and do it better. 

The titles on drawings are mainly done by rubber 
stamps giving the name of the ge ay the number of 
the drawing, and having spaces for the insertion of name, 
date, and scale. ' 

Some experimenting was done to find a suitable stamp 
ink for tracing cloth. Printers’ ink was tried, but it rubs 
off and does not dry satisfactorily. A special lithographic 
ink is used, which is similar to printers’ ink, but with 
addition of adryer. It is applied to the stamp by a com- 
position roller in similar manner to printers’ ink, and 
gives a black impression which blue-prints well. The 
number stamp has movable type. 

As a rule, it pays to employ only high-class labour in 
the drawing office. A draughtsman puts his own impress 
on his work, his individuality goes into it, even if closely 
supervised, and it is upon the perfection of detail that 
the success or failure of a new design mainly depends ; it 
is important that the draughtsman intrusted with it shall 
have the necessary skill and ability. Wehave appliances 
for testing the efficiency of almost every known mechanism, 
but who can measure the efficiency of a draughtsman ? 
We appreciate the economic value of good steam distri- 
bution and the like, but too often is the efficiency of the 
draughtsman neglected, and thousands of dollars spent in 
the construction of work which would have yielded much 
better results if a little more brains had be2n used in its 
design. 

In conclusion the writer would say, Do not have so 
much system that it is difficult to work to or burdensome 
to carry out. A few simple rules, faithfully adhered to, 
are better than the most elaborate system which is 
loosely or imperfectly carried out. The object of asystem 
is to define the duties of each man and to fix the respon- 
sibility for dereliction of duty. 





LAUNCHES AND TRIAL TRIPS. 

In order to render the feeding of the water-tube boilers 
of the gunboat Speedy more regular than heretofore, the 
have just been fitted by her builders, Messrs. J. c 
Thornycroft, of Chiswick, with an automatic feedin 
gear similar to that which has been found to work so wel. 
on the torpedo-boat destroyers Daring and Decoy. To 
keep the water level at a constant height, a float control- 
ling the feed is fitted in the upper vessel of each boiler, 
but the feed gear is entirely within the boiler, and operates 
directly on a valve fitted upon the internal feed-pipe, and 
as none of its moving parts have to pass through stuffing- 
boxes in the outer shell of the steam chamber, its delicacy 
is not affected by the friction and consequent tightness 
of packing incident to the use of such boxes. Although 
this gear is self-contained within the steam chamber of 
the boiler, means are provided for adjusting it from the 
outside. TheS y arrived at Portland from Sheerness 
on Wednesday, September 26, fitted with the new 
gear, and it is reported by her engineer to have worked 
well, 


The s.s. Ranza, which was recently launched by 
Messrs. Palmers’ Shipbuilding and Iron Company, 
Limited, went on her trial trip on the 27th ult. She has 
been built to the order of the Caledonia Steamshi 
Company, Limited, of ate under the uupeiatent. 
ence of Messrs. Flannery and Blakiston, London, and is 
of the following dimensions: Length, 410 ft.; breadth 
moulded, 49 ft.; depth moulded, 34 ft. e vessel is 
estimated to be capable of carrying fully 8000 tons dead- 
weight on Lloyds’ summer freeboard. Her machinery, 
which has also been supplied by Messrs. Palmers, is of 
ample power, and developed a mean speed of 114 knots 
on the trial in light condition. Her engines have cy- 
linders 27in., 444 in., and 73 in. indiameter by 48 in. stroke. 
Steam is supplied by three single-ended boilers, fitted 
with Eaves’ patent induced draught arrangement. This 





system consists of assisting the draught by induction, the 
fans being placed upon the chimney side of the fire. The 
Ranza is the fifth vessel fitted with it, and considerable 
interest attaches to the result. In addition to the main 
boilers, the donkey boiler is fitted so as to supply steam 
to the intermediate steam chest, and thus, in case of need, 
assist in supplying steam for the propulsion of the ship. 


Messrs. Craig, Taylor, and Co., Thornaby, launched 
on September 29 a steel screw steamer named Benrath, 
built for Mr, Joseph Hoult, of Liverpool. The dimen- 
sions are 342 ft. by 43 ft. by 29 ft. 9in. depth moulded to 
the spar deck. One of her special features is the large 
quantity of water ballast, being fitted with tanks to carry 
no less than 1250 tons. The vessel carries about 5500 tons 
deadweight, with large cubical capacity. The engines 
and boilers, which are constructed for a working pressure 
of 200 lb., are being built by Messrs. Thomas Richardson 
and Sons, Hartlepool. 


The second-class cruiser Fox, which was built and 
engined at Portsmouth, made a successful eight hours’ 
steam trial under natural draught on September 28. Her 
trim was 18 ft. 3 in., which was slightly below her mean 
load draught. The mean pressure in the boilers, which 
was obtained by .30 in. of air pressure in the stokeholds, 
was 143 1b., the average vacuum 25} in., and the revolu- 
tions 130 per minute by both engines. Under these con- 
ditions the horse-power developed by the starboard 
engine was 3581 and by the port engine 3453, amounting 
to a collective indicated horse-power of 7034, which com- 
plied with the specification. The speed reali was 
19 knots, or three-quarters of a knot more than the esti- 
mate. The total consumption amounted to 23 lb. per 
unit of power per hour. The Fox proceeded outside the 
Nab lightship on Saturday morning, September 29, for 
the trial of her gun mountings, under the superintend- 
ence of Captain Sir Baldwin Walker. Her armament 
consists of two 6-in. 100-pounder quick-firing guns, carried 
on the poop and forecastle, pct 4.7-in. guns, and nine 
smaller quick-firers. Two rounds were fired at different 
degrees of elevation from each of the two former, and four 
rounds from the latter. The tests proved satisfactory, 
and the Fox afterwards steamed into harbour to prepare 
for the trial of her engines under forced draught. 


Messrs. Ramage and Ferguson, Limited, launched on 
the 1st inst. a steel auxiliary three-masted steam yacht, 
named La Belle Sauvage, of 755 tons yacht measurement, 
built to the order of Mr. J. B. Robinson, London, from 
designs by Mr. G. L. Watson, Glasgow. This vessel 
is intended for extensive foreign cruising. The principal 
dimensions are : Length over all, 190 ft.; breadth, 29 ft.; 
depth, 18 ft.; and the machinery, of the builders’ special 
design, consists of a set of triple-expansion engines, 
having cylinders 14 in., 23 in., and 36 in. in diameter by 
37 in. stroke. Steam is supplied to the engines by a 
Belleville boiler of the same type as that which is being 
fitted to man-of-war vessels at present, and as itis the 
first which has been fitted on a board a yacht, the experi- 
ment will be watched with interest. A telescopic funnel 
and patent Bevis feathering propeller enable those 
on board to quickly adapt the yacht for proceeding under 
sail alone, and for assisting in the handling of the sheets 
and halliards, steam capstans are placed foreand aft. The 
accommodation below is most commodious, 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the Ist inst. a steel screw steamer named the Nor- 
mandy, built for Messrs. David MacIver, Sons, and Co., 
Limited, of Liverpool, for their River Plate Line. The 
principal dimensions are 305 ft. by 41 ft. 3in. by 20 ft. 3in., 
with a deadweight carrying capacity of over 3500 tons on 
a very light draught of water. The engines will be 
fitted by Messrs. Blair and Co., Limited, of Stockton. 
The cylinders are 23 in., 37 in., and 61 in. in diameter by 
42 in. stroke, steam being supplied by two large steel 
boilers working at 160 Ib. pressure. 





THE Russtan Navy.—The Russian naval division 
which during the past week has nm entertained at 
the French ports in the Channel, and which is on its 
way to join the Russian squadron in the Mediterra- 
nean, consists of the little coast defence ironclads 
Otvagny and Gremiastchy and the four first-class 
torpedo: boats Borgo, Reval, Kotka, and Sveaborg. The 
ironclads, though of only 1500 tons displacement, convey 
to the observer the izapression that they are considerably 
larger. They have high freeboard, and very sharp rams, 
above which the bows “tumble home” very rapidly. 
Each has two torpedo tubes, one forward and the other 
aft, two schooner-rigged masts, and a single large funnel. 
The belt in each case is 4.9 in. thick, the armoured deck 
1.4in. All the guns are of Aboukhoff manufacture. For- 
ward is one 9 in., and astern are two 6-in. breechloaders, 
all mounted en barbette behind shields. There are, in addi- 
tion, six Hotchkiss 3-pounder quickfiring, two forward, 
two aft, and one on each beam, and six 1-pounder revolv- 
ing cannon. The vessels are reported by their officers to 

sea-boats, spacious, comfortable, and extremely 
well ventilated and lighted. The boilers are of the same 
Belleville type which is being utilised for our new first- 
class cruisers, and they were made in France. The speed 
is 15 knots, and the complement of each ship is 130 officers 
and men. The Reval and Sveaborg were built by MM. 
Normand at Havre, and differ little from the lar rench 
boats built by the same firm, save that they have two 
torpedo tubes forward. The displacement is 96 tons. The 
Borgo and Kotka were built at Abo. Each of the boats 
carries 23 officers and men. The division is to join the 
squadron under Admiral Avellan at Algiers. 
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wire m for the current traversing it to generate in the core of 
the armature a line of force equal and of opposite polarity to | 
that resulting from the induced current, so as to counterbalance | 
it. (Accepted August 22, 1894). 


GUNS AND EXPLOSIVES. 


it another lever m. The latter is connected by an adjustable rod 
n and bellcrank lever n? to a system of toggle levers p connected 
to the ends of the ts of a friction strap capable of being 
made to bear on the brake wheel r fast on the shaft of the motor. 
The arrangement is such that when the motive agent is cut off 
from the motor the strap g is caused to grip the wheel r to 
retard its rotation. A spring s is connected with the lever m 








UNDER THE ACTS 1888—1888 19,438. G. T. Thornhill, Lochbuie, Isle of Mull, so that the brake strap q is slackened and released from its 
F rant rage - inn isin te N.B. Magazine Rifles. (6 Figs.) October 16, 1893.—/ bearing on the wheel r when the wheel g? is moved into such a 
The number of views given in t Specification = ‘Sve 8 age This invention relates to a safety appliance for mag rifles, | position that motive agent is supplied to the motor. (Accepted 
in each case ; where none are toned, t feation is | in which a number of cartridges are accommodated in a tube ex- | August 22, 1894). 
not illustrated. i. ead: the I tending parallel to the barrel, and are pressed backwards by a 
Where Inventions are communicated from abroad, ames, | spring, so that by the action of feeding mechanism at the breech,/ 19,367, M. Maurer, Budapest. Draw-bridges. 


&c., of the Communicators are given in italics. 

Copii FA Specifications may be obtained at the Patent Office 
Sale ranch, 38, Cursitor-street, Chancery-lane, E.C., at the 
—— ice of 8d. 

The date of the advertisement of the Cog sper of @ complete 
specification is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


17,250. A. McMullan, Tullydoey, Tyrone, Ireland. 
Churns,. [8 Figs.) September 14, 1893.—This invention relates 
to the production of butter from cream or milk by means of the 
rotation of the circular tub a, which is slightly tapered towards 
the top and is rotated on a vertical spindle b and a pivot setin a 
pedestal by the aid ofa bevel pinion and spurwheel. The spindle 
and pivot, footstep, pinion, and spurwheel are mounted upon a 












































frame in which the tub is supported, and which is furnished 
with a crossbar carrying two stationary but adjustable and re- 
movable breakers These breakers consist of vertical rods fitted 
with a number of horizontal spokes h, each of which rods is placed 
between the spindle and the outer end of the crossbar, and so 
that the spokes stand in the cream in the line of a chord of the 
circular tub or barrel. The breakers are furnished with thumb- 
screws 80 as to be adjustable in depth or direction and remov- 
able when desired. (Accepted August 22, 1984). 


ELECTRICAL APPARATUS. 


13,610. A. I. Gravier, Gipsy. Hill, Surrey. Dy- 
namo-Electric Machines. [5 Figs.) July 13, 1893.—This 
invention relates to the construction of dynamo-electric ma- 
chines, particularly when required to work under conditions 
involving considerable variation in load. The inductor is bi- 
polar ; aand b are electro-magnetic cores projecting from a bed- 
plate d, c being the wire coils of the inductor. The pole-pieces p 
are extended in the direction of the winding of the armature in 
order to embrace as much as possible of the wire, and to obtain 
the highest electromotive force for a given length. At right 
angles to that direction they are comparatively narrow, and only 
cover three consecutive coils of the armature, so as to have the 
three consecutive coils of the same potential. The armature? iscf 
soft iron indented sheets in the form of a flat ring disposed so that 
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it has the largest poesible surface opposite the pole-pieces, in 
order to utilise as much wire of the coils as convenient. The arma- 
ture is mounted through the medium of a ring h on aspindle frotat- 
ingin bearings e, The copper wire pertaining to it is wound in one 
or two layers having, for each section induced, the necessa: 
number of turns to provide the desired electromotive force. E 
section is electrically independent of the others, and each end is 
jointed to a plate of the commutator, in order that the sections 
working separately shall bring current one after another to the 
brush. The brushes are constantly in contact with two consecu- 
tive plates of the commutator. To avoid injurious reactions of 
the armature upon the inductor a series of convolutions of wire m 
are wound ar a frame n made of a substance which is a bad 
conductor of electricity. There are sufficient convolutions of 





one cartridge after another is brought up from the magazine and 
inserted in the barrel. A is the magazine, situated under the 
barrel B of the rifle. Through the left-hand side plate C of the 
lock an inclined slot is cut in which a safety bolt D is fitted 
that has externally a roughened head to which the thumb can be 
applied to push the bolt inwards and upwards, or to draw it 
downwards. From the head astem E of rectangular section ex- 
tends through the slot, and has at its one edge a etud e and on its 


LL 
LP * 


LUZ 
LZ 


ZZ 


wz 





end a projecting stud F of rounded outline. A blade spring G 
fixed to the inside of the plate C has its end inserted in a slot of 
the stem E. When the bolt D isin the position, Fig. 3, its stud F 
does not project in the path of a cartridge issuing from the maga- 
zine A, but when itis pushed inwardsin opposition to the spring 
G and slid upwards, the stud F overlaps the end of the magazine A 
and so prevents any cartridge from issuing from A. The stud eé 
and a similar stud on the other side of E, which pass through 
notches e!, e* of the slot in C, in the act of pushing in the bolt, are, 
by sliding up the bolt, moved past the notches e!, e2, and act as 
atops, preventing the bolt from being pushed out by the spring G. 
But when the bolt D is drawn down into the dotted position, Fig. 1, 
so as to bring the studs e into coincidence with the notches e', e?, 
the spring G then forces the bolt out to the position, Fig. 3, 
leaving the magazine free. (Accepted August 22, 1894). 


LIFTING AND HAULING APPLIANCES. 


18,156. E. W. Anderson, London. Lifts. [4 Figs.) 
September 27, 1893.—This invention has for its object to provide 
a lift in which the ropes are kept taut and the necessary — 
friction for hauling is obtained by utilising the weight of the 
cage and counterbalance weights for these purposes, the em- 
ployment of endless ropes being unnecessary and the position 
of the motor fixed. Each ropea has the cage b suspended to one 
of its ends, and is passed over the drum c of the motor, then under 
a pulley d situated beneath the drum c, then again over the drum 
c, its other end carrying the counterbalance weighte. Where 
increased grip is desired, the ropes are taken several times 
round the correspondingly wide driving drum by means of an 






































One end of! the r 
b and passes upwards over a pulley /, thence down 
and around the drum ec, then over the pulley d, and then 
again under and around the drum ¢, and then up and over the 
pulley g, the other end of the rope being attached to the 


additional guide pulley. @ is connected 


to the cage 


counterweight ¢. The brake 7 by which the motor is retarded 
when necessary is arranged to be operated by mechanical means 
simultaneously with and by means of the same movement which 
operates the device for supplying the motive agent to, and 
cutting it off from, the motor. e wheel g?, which is partly 
rotated by the rope A which is under the control of the attendant 
in the cage, to cut off or p ond on the motive agent, ies a cam 7 
which, when the wheel g? is operated to cut off the motive agent, 
moves a lever k fast ona rockshaft 7, which also has secured to 





{3 Fi:s.] October 14, 1893.—This invention relates to mechanism 
for raising bascule drawbridges, and comprises toothed gearing 
working on the axis of rotation of the bridge or of the bascule sec- 
tion, and acting at the same time as a brake, counterweightsact ng 
directly on the bridge or movable section and facilitating the raising 
motion. The drawbridge is firmly connected with the pivot of 
rotation A. The raising mechanism consists of a toothed sector R 
keyed on the pivot and gearing with the toothed wheel r rotated 
by means of a crank-handle a and worm gear z, z!, the latteras 
well as the wheel 7 being journalled between two standards h ; in 
this way motion is transmitted in the required direction to the 
sector R. In combination with this raising mechanism, counter- 
weights Pl, P2 act on the bridge, the weight P' being attached toa 
two-armed lever p p! turning with the pivot A, the shorter arm 











p of this lever projecting beneath the bridge or the section. The 
other weight P? is attached to a shorter lever p2 firmly connected 
with the bridge or the section. When the bridge or the section is 
in a horizontal position, the long arm p! of the two-armed lever 
takes gy pd enya and the short lever p2 is in a vertical 
position. On raising the bridge by means of this device, these 
weights assist the ascending motion of the bridge, since they act 
directly on it by means of the short arm p of the two-armed lever. 
At the same time the long arm p! describes an arc of a circle and 
finally reaches the horizontal position and rests ona strutS. As 
soon as this position is reached, the action of the two-armed lever 
ceases, and during the further raising of the bridge the short 
lever p2 alone assists the ascending motion. When the bridge 
has been raised to a vertical position, the lever p? has described an 
arc of a circle of 90 deg., and is in a horizontal position like the 
two-armed lever pl. (Accepted August 22, 1894). 


MACHINE AND OTHER TOOLS, SHAITING, &c, 


17,218. J. Lewthwaite, London. Gear. (2 Figs.) 
September 13, 1893.—This invention relates to gear for fast and 
slow motion, the object being to rapidly alter the speed of the 
running shaft of a lathe, &c., without removing the article under 
operation. A worm thread A is arranged in the under face of a 
freesrunning stepped cone-shaped driving pulley B, and on a 
loosely keyed sleeve C on the shaft D is fitted a wormwheel E. 
This sleeve has a clutch tooth F on one end to engage clutch 
teeth G on the boss H of the cone B, the other end having an 
annular groove I for the fork end J of a shifting lever K to ride in. 
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The lever K is centred eccentrically on a pivot pin to depress a worm 
pinion M into gear with the cone worm A, this —_ being sus- 
pended by links from a pivot, and removable out o l= by aspring 
during the fast running of the shaft, The cone and the sleeve are 
both on the shaft, the cone being loose, and the sleeve keyed to 
slide, and also to turn the shaft, whether the sleeve clutch is in 
gear with the cone or not. When the clutches are in gear, the 
shaft is driven through the sleeve from the cone, but when they 
are out of gear the cone worm operates the pinion, and the pinion 
the sleeve by ite gear. (Accepted August 22, 1894). 


STEAM ENGINES, senna, EVAPORATORS, 
‘Ce 


15,703. M. H. Robinson, Thames Ditton, Surrey. 
Steam, &c., Engines. [4 Figs.) August 18, 1893.—This 
invention has reference to engines in which rotation takes place 
by the reaction from jets of steam. The jets are caused to dis- 
charge into a reservoir, from which the fluid enters another 
rotating body with orifices, which discharge int ther reser- 
voir. us, if the rotating part consists of a set of arms, these 
rotate in a closed vessel, from which a second set draws its 
supply of fluid. The various sets of arms may be upon one 
hollow spindle, the hollow being discontinuous. The steam 
from the spindle to the first set of arms ; from 





them, by the orifices 
F, to the chamber in which the arms rotate ; from the chamber 
back into the spindle, which through a stuffing-box from 
the first chamber into a second one, in which a second set of arms 
revolves. The latter ——_ into the second chamber, whence 
the fluid passes again into the spindle, and so on for as many 
times as may be desired. The size of the successive jets is 
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increased to allow for the gradual expansion of the elastic fluid, 
and the sizes of the openings, and the number of stages, and 
the peripheral speed of the arms are arranged so that the speed 
at which the fluid issues from the several orifices F!, and particu- 
larly from the last one, is nearly equal to the peripheral speed. In 
a hollow disc D nozzles may be placed delivering steam tangentially 
into the hollow, and drawing it ome holes in the diaphragm 
separating the hollow from the hollow of the disc preceding it in the 
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series, In this form the chambers rotates well a8 the nczzles, and 
form one construction with them. The final discharge is into a 
chamber which incloses the whole of the rotating part, the chamber 
communicating with the atmosphere or condenser. The shaft 
carrying the rotating part enters and leaves the chamber through 
stuffing: boxes T, but no stuffing-boxes are required between the 
successive hollow discs. Steam reaches the nozzles in the first 
disc through a hollow in the shaft, (Accepted August 22, 1894). 


16,496. S.H.Terry,London., Condensing Exhaust 
Steam of Steam Engines. (2 Figs.) September 2, 1893.— 
This invention has for its object the recovery of the water in the 
exhaust steam so as to economise the volume of feed water re- 
quired for engines when working in places where water is scarce, 
such as agricultural and road locomotives, steam rollers, &c. This 
apparatus consists of a tank A containing the feed water, into 
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which enters the exhaust steam. In the tank are a number of 
tubes C which are attached tc two tubeplates, one at each end of 
the tank. Through these tubes a portion of the exhaust steam in 
the chimney is drawn by the pressure produced by a fan. The 
air so drawn through the tubes abstracts heat from the water and 
steam in the tanks, and prevents the temperature rising beyond a 
certain point, and the steam so condensed reduces the volume of 
feed water which has to be provided. (Accepted August 22, 1894). 


16,968. J. J. and T. F. Meldrum, Manchester. 
8 Generator, &c., Furnaces. [4 Figs.) September 9, 
1893.—This invention has reference to furnaces of locomotive, 
&o., steam generators having no natural draught; and to the 
construction of grates of furnaces wherein artificial draught is 
employed. a are steam jet blow.rs by which the air of com- 
bustion of the fuel on the grate is introduced into and main- 
tained at a pressure above the atmoaphere in the ashpit b of the 
locomotive steam generator, the blowers being of the ‘“‘ Meldrum” 
type, with a coned inlet, cylindrical mixing tube, and diverging 
outlet, and having the portions forming the body lying wholly 
within the ashpit, the blowers being provided, one on each side, 
and connected by their heads to the back end plate c of the ash- 

it. dis the nozzle by which steam in a jet is discharged up the 
unnel ¢ of the steam generator, and whereby an exhaustion in 
the smoke-box / is created, and the pressure within it is main- 
tained below that of the pressure of the atmosphere, and the 
pressure in the furnace above the fuel is maintained at or slightly 
under that of the atmosphere. g are the steam fo for convey- 
ing the steam from the steam generator to the blowers @ and ex- 
hausting steam nozzle d, and h is the cock common to ey 
which thesteam both to the blowers and the exhauster is supplied, 
regulated, or cut off at once, thereby keeping the relative degrees 


ashpit and minus pressure in the smoke-box necessary at all 
times to enable the firing to be carried on so that the fiame and 
fire gases are not forced out through the furnace door when 
opened. The proper proportion of supply of steam to the 
blowers @ and the exhausters d is maintained by regulating the 
outlet of the nozzle d by a regulating spindle d!. en the 
handle of a lever is raised, the bars supported by the end of the 



































lever fall, and the bars on the other side at the other end rise. 

When the grate portion is tipped in this manner, the whole grate 

can be cleaned through the space made by the falling of the 

tipping portion. To bring the grate back to its normal state the 

lever is depressed, thereby bringing the bars to their normal 

oe position, and it is held there by a pin. (Accepted August 
’ ). 


19,156. W. 8S. Laycock, Sheffield. Steam-Reducin 
Valve, Blow-Off, and Indicator. [3 Figs.] October 12, 
1893.—This invention relates to combined apparatus for admit- 
ting, reducing, controlling, indicating, and blowing off at over- 
pressure steam in its passage from a boiler to a em heating 
apparatus for warming railway carriages, &c. An inlet valve A 
operated by the handwheel B is arranged to admit and shut off 
steam from the opening C, which communicates directly with 
the boiler, to which the apparatus is attached by bolts through 
the flange D. This steam fills the chamber E, and acts upon 
the reducing and blow-off valve F, which is constructed with 
a spring G capable of adjustment by means of the screw H, upon 
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which it bears and by which the amount of pressure exerted by 
the valve F upon its seat I can be regulated. The chamber E 
also communicates by means of the pipe J with the indicator or 
pressure gauge K. Steam is conveyed to the storage heaters 
by the pipe L, and M is the blow-off for steam passing through 
the valve F. Ifthe live steam exceeds the desired pressure 
it will escape through the valve F, thus reducing the pres- 
sure in the pipe L and the etorage heaters to the normal pres- 
sure which will be indicated by the pressure gauge K. (Accepted 
August 22, 1894). 


TEXTILE MACHINERY. 


17,841. E, Ingraham and W.R. Horn, Frankford, 
Philadelphia, Penns, U.S.A. Looms. (5 Figs.) Sep- 
tember 22, 1893.—This invention relates to heddle-operating 
devices for ‘‘open-shed” looms, the object being to effect the 
movement of the heddle frames without severe strain on the 
operating devices, to insure the locking of the heddle frames 
when the shed is open, so as to permit the jacks being easily 
shifted, and to provide for lifting the depressed heddle frames 
independently of the regular operating mechanism when it is 
desired to gain access toa warp thread in the lower portion of 
the shed. Arepresents part of the frame of a loom, and B heddle 
frames to which are connected cords a, a! passing over pulleys 
b, b', and connected to heddle levers D mounted on the frame. 
These heddle levers are in the form of bellcranks, one arm of 
each being connected to the upper cords a of its corresponding 
heddle frame, and the other arm to the lower cord al. Each 
heddle lever has on its lower arm an upwardly emagee J stud d, 
the upper end of which carries an antifriction roller d', adapted to 
an inclined slot fin the slide F, guided in transverse bearings C 
on the frame of the heddle-operating mechanism, so that, as these 
elides are moved to and fro, their inclined slots, acting on the 
antifriction rollers carried by the studs d of the heddle levers, 
cause the latter to vibrate upon the fulcrum shaft c, and thus 
raise and lower the heddle frames B. At each end of the inclined 
slot of each slide F is an offset #1, and when the slide is in either 
of its extreme positions, the antifriction roller on the stud d of the 
heddle lever occupies one of these offsets, and the heddle frames 
are locked in their extreme — corresponding to the ‘‘ open 
shed,” the strain upon the heddles having no effect in moving 
the slides from the positions to which they have been adjusted. 
The top and bottom edges of the guiding portion of each slide are 
bevelled, andthe guide bars C have similar — for the recep- 
tion of these bevelled edges of the slides. e movement of the 
slides F to effect. the rise and fall of the heddle frame is derived 
from reciprocating bars G and H, carried by guide blocks g con- 
nected by rods h respectively to the upper and lower arms of a 
three-armed lever I, hung to a transverse shaft h', the third arm 
of the lever being connected by a rod and link to a spurwheel. 





of force of action of the blowing and exhaust devices constant 
at all times, and so insuring the degree of plus pressure in the 


Hung to each of the slides F is a jack J, under the control of a 


| finger on a pivoted arm K, which is acted upon by the pins mof a 
pattern chain M, carried by a pattern drum N, the intermittent 
movement of the latter being effected by means of a ratchet 


| Fig. 7. 
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wheel 7 on the drum shaft, acted upon by a pawl carried by an 
arm hung to the shaft, and vibrated by the bar H through the 


& | medium ofa rod. (Accepted August 22, 1894). 


MISCELLANEOUS. 


15,886. C.A.McEvoy, London. Sounding Appara- 
tus. (8 Figs.) August 22, 1893.—In this invention the sounding 
apparatus is constructed of a flexible incompressible tube con- 
nected at one end toachamber clcsed on one side by a flexible 
diaphragm, from which motion is given to an indicator hand, 
whilst the other end is secured to a heavy weight by which it 
can be lowered into the water. A is a flexible diaphragm 
held securely around its edges to a metallic plate B. B! is a shot 
tube extending from the back of the plate. C is the end cfa 
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flexible tube secured toit. D is the spindle of an indicator hand 
D'. D2 isa pinion on this spindle gearing into a tocthed rack E 
which is secured to the centre cf the diaphragm A. F is a light 
spring which presses the centre cf the diaphragm towards the 
plate B. The weight secured to the other end of the flexible 
tube C has a passage formed longitudinally through it; the upper 
end of the pounce communicates with the interior of the tube, 
the lower end being closed by a flexible diaphragm G. (Accepted 
August 22, 1834). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, te A be 
paeerig ee at the offices of ENGINEERING, 35 and 86, Bedford- 
reet, Strand. 





Sree Raits In THE UNITED States.—The proportion of 
the American railroad network laid with steel rails in 1880 
was 29 per cent. of the whole. At the present time it is 
computed that 82 per cent. of the railroad mileage of the 
United States is laid with steel rails. The weight of the 
rails used has also risen from 56 1b. per yard to 85 1b. per 


yard. 


A GREAT AMERICAN LiIGHT.—Experiments are being 
made by Captain Schley, of the United States Navy, atthe 
Tompkinsville (Staten Island) Lighthouse, in New Ycrk 
Harbour, with a new light, destined to replace the present 
beacon on Fire Island. The strength of the beam is said 
to be 250,000,000 candle-power, or much greater than a 
powerful search light lately placed at Sandy Hook. 


Tron MINERALS IN FRANCE. —The imports of iron min- 
erals into France in the first half of this year amounted to 
788,726 tons, as compared with 723,802 tons in the cor- 
responding period of 1893, and 779,700 tons in the cor- 
responding period of 1892. In these totals German iron 
minerals figured for 505,149 tons, 468,945 tons, and 486,433 
tons respectively ; and Spanish iron minerals for 242,506 
tons, 181,953 tons, and 217,098 tons respectively. ; 














Oct. 12, 1894. ] ENGINEERING. 

















NORMANDS’ 


PATINT 


FEED HEATER. 


Actual Results of Official Trials have shown a saving in Coal Consumption of 
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Adopted by the British & several other Governments. 














Illustration shows Heater weighing 715 1b., and capable of Heating 74 tons of feed water per hour. 
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GIRDER DIAGRAMS, 


A Sheet which may be mounted and hung on the wall for reference, 35 in. x 21 in, 


Loads on Rolled and Riveted Girders are shown by diagrams from which any 
suitable sections and lengths may be selected at a glance for loads from 8 tons 
on a span of 1 ft., to 110 tons on a span of 60 ft. 


Designed for the use of Engineers, Architects and Contractors. 
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JOHN BIRCH & CO., LIMITED, 
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WEST INDIA DOOK IMPROVEMENT 
WORKS. 

Ir is ninety-two years this month since the West 
ludia Docks were first opened, and it is at once a 
commendation of the perspicacity of the designers 
and of the splendid workmanship of the con- 
structors that they have continued so suitable for 
the ever-extending requirements of commerce, with 
only slight modifications from time to time. But 





offered facilities more in keeping with the demands 
of the time. The necessity for improvement will 
be appreciated by a brief description of the original 
system of do. ‘s. 

The West India Docks, situated between Lime- 
house and Blackwall, as shown on the map below 
(Fig. 1), adjoin the Isle of Dogs, Millwall. 
Indeed, it may be said that that district gets its 
insular character owing to the cutting of the West 
India Dock and the South Dock. The latter was 
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Fie. 2. 


within the past few years there has been a large 
increase in the tonnage of vessels ; the keen com- 
petition of ships and the low freights obtaining 
making it necessary to secure the greatest dead- 
weight carrying capacity in a vessel with the mini- 
mum of work for a crew. Only a few years ago, 
too, there was no objection to a ship waiting for 
entrance to the docks, but with freights at about half 
what they were two or three years ago, it is neces- 
sary to get the greatest service from a sailing as 
well as steam ship, and thus the time in port is 
reckoned by hours, not days. This circumstance 
rendered necessary some decisive action by the 
West India Dock authorities, more particularly as 
docks more advantageously situated in the vicinity 





only limit being draught—23 ft. 3 in.—it was im- 
possible for large vessels to enter between tides, 
the locks determining the limits of size; the 
dimensions of the entrance locks were 191 ft. 
6 in. long, 45 ft. width, and 23 ft. 3 in. deep. 
Owing to the necessity for limiting the time in port, 
already indicated, the committee, on the suggestion 
of the dock manager, Mr. H. W. Williams, decided 
to construct new locks at the entrance, and to 
widen the cuts into the Import and Export Docks, 
so that any vessel which could pass up the Thames 
at any state of the tide might freely pass into 
her berth in either the Import or Export Dock. 

These alterations, involving an expenditure of 
under 200,000/., have now been completed, and the 
Blackwall entrance to the docks, after having been 
closed for two years and four months, was reopened 
for traffic a few weeks since. Mr. Robert Carr, 
M. Inst. C.E., prepared the plans and specifications 
for the construction of the new locks, 430 ft. long 
(afterwards increased to 480 ft.), 60 ft. wide, and 
30 ft. over the sills. Unfortunately, just about 
the time when the contractors, Messrs. Lucas and 
Aird, commenced to drive the dams for the entrance 
lock, Mr. Carr was taken ill, and at the end of 
1892 he was succeeded by Mr. H. F. Donaldson, 
M. Inst. C.E., Mr. Carr being retained as consult- 
ing engineer for the new works. 

The new work included the construction of the 
two locks, together 480 ft. long, or divisible into 
two locks 280 ft. and 200 ft. long, so that smaller 
vessels may be passed in without the maximum 
expenditure of water from the dock. This is 
shown on the plan below (Fig. 2). There 
was besides the entire reconstruction of both 
cuts, into the Import and Export Docks respec- 
tively. The original length of the former was 
162 ft., and of the latter 160 ft., the width being 
37 ft. 3 in. and 38 ft. respectively. The length 
continues the same, but the width is now 60 ft. 





The building work in connection with these was 
divided into three contracts, and all were let to 
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Pian or THE New Entrance Lock to BuackwaLt Basin. 


made by the London Corporation about 1800 to 
form a canal to shorten the distance from Graves- 
end, and was subsequently handed over to the 
West India Dock Committee in those happy days 
when ships from the colonies over the Spanish 
Main were compelled to discharge there and pay 
something like 6s, 8d. per ton register. The area 
occupied is 164 acres, of which 70 are water. The 


water. is maintained in the docks at about high- 
tide level, ships being admitted through locks at 
the Blackwall and Limehouse ends into basins, 
and thence through locks again into the Import 
and Export Docks, which are parallel to each other, 
and about 2600 ft. long. While at high water any 





size of vessel could enter through the open locks, the 


Messrs. Lucas and Aizd—the locks exclusive of 
gates and all machinery, but inclusive of the 
construction of walls, as illustrated by the sec- 
tions on page 476. Thesecond contract included 
the entire reconstruction of the two cuts, and 
the third contract was for the erection of brick 
buildings for the machinery. These, of course, 
were free from architectural embellishment, and, 
therefore, not costly. The Thames Iron Works and 
Shipbuilding Company, Limited, constructed the 
three pairs of lock gates, semi-floating and double- 
skinned, as illustrated on our two-page plate and on 
page 476. The gates are actuated by hydraulic rams 
working direct on to the gates. Those, with six 





hydraulic sluice valves and six 5-ton hydraulic cap- 
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stans, were fitted by Messrs. Sir W. G. Armstrong, 
Mitchell, and Co., Limited, Elswick. Four pumps 
of the vertical spindle type, each capable of deliver- 
ing 5000 cubic feet per minute, with four Cornish 
boilers, Vicars’ mechanical stokers, &c., have been 
installed by Messrs. Easton, Anderson, and Goolden, 
Limited, Erith Works. The widening of the locks 
necessitated the lengthening of the swing bridge over 
them, which was done by Sir William Arrol and 
Co., Glasgow. 

In addition, however, the committee decided to 
dredge the docks so as to accommodate vessels of 
25 ft., and this, again, necessitated some alteration 
to the quays to protect their foundations. The 
method adopted by Mr. Donaldson is certainly in- 
genious, as it increases the width of the quay, gives 
a concrete flooring, and the cost is remarkably 
low. The work carried out extended for a length 
of 2450 ft., the width of quay being increased 
20 ft., and consisted of timber piling, with 
concrete floor resting on iron joists, on a system 
of jack arching. As to the permanency of 
timbering, some proof was had when the old 
works were being demolished. The invert of the 
old lock was of timber, and the heel-post of the 
gates was of English oak, and in each case when 
taken out, after 90 years of service, the wood 
was found to be in a perfect state of preserva- 
tion. We understand it is not improbable that a 

art of the wood may find a fit resting-place at the 
Enstitution of Civil Engineers, as evidence of the 
durability of English oak. Under these circum- 
stances, Mr. Donaldson was fully justified in the 
use of timber for extending the quays of the dock 
so as to afford a greater depth of water alongside, 
as we shall illustrate and describe later. Messrs. 
Tannett, Walker, and Co., Leeds, have provided 
several 30-cwt. movable cranes. The total cost of 
ali contracts has not exceeded the estimated amount, 
viz., 200,000/. 

In entering upon the details of construction, at- 
tention must first be directed to the construction 
of the new lock. The original intention was to 
make the locks 430 ft. long ; but on Mr. Donald- 
son’s recommendation this was increased to 480 ft. 
Before work on the lock was commenced, a double 
row of sheet piling was constructed to form a 
cofferdam at either end, as shown on the plan 
(Fig. 2), the space between the double rows of 
piling being filled in with puddle in the usual 
way. The area was then pumped dry, and the 
work proceeded without any untoward incident so 
far as the locks were concerned. Extensive tim- 
bering was adopted to support the old walls, struts 
being wedged up between the old walls and sup- 
ported in mid distance by vertical props. The 
new wall was built on both sides completely out- 
side the old walls, which were removed as the 
new walls on both sides were completed. 

The material employed forthe whole work was con- 
crete in the proportion of 8 to 1, and in the locks it 
was faced with red and blue brick, while the invert, 
which was thrown in lengths of 50 ft., is faced with 
galts, as shown in the cross-sections on page 
476. All brickwork was in cement. As to the 
dimensions, these will be seen by reference to the 
sections given. The invert, which is at a radius of 
100 ft., is, at centre, 7 ft. thick, of which 3 ft. are 
of galts. The side walls attain a maximum 
thickness of 36 ft. near to the gates of the locks. 
As to the pumping culvert arrangements, which 
are shown on the sections, it may be stated that 
the delivery is of a somewhat unusual arrange- 
ment, designed by Mr. Donaldson with the view of 
destroying, as far as possible, the currents which 
are found to be so objectionable where the delivery 
from the pumps enters the lock near surface level. 
The suction is drawn from the river through a 
culvert 7 ft. 6 in. in diameter, and delivered 
through a culvert 8 ft. in diameter, widening out 
to 9 ft. 3 in., at the top of which are arranged 
four orifices, so spaced and covered with timber 
and iron discs, that the flow of water delivered 
from the pumps will mingle. It is hoped that 
by this means also the entrance will be kept 
clear of mud. The suction and delivery culverts 
were formed in 4 to 1 concrete, faced with a greased 
shutter during construction, but the internal lining 
of all sluice culverts as shown on the sections is of 
blue brick. 

As to increasing the width of the cuts to the 
Import and Export Docks, it was originallyintended, 
with a view to economy, to remove one wall only of 
each cut, and to adopt sheet-piling camp-shedding 
along the side, leaving intact the old wall of one side, 





while the removal of the sill and construction of 
the new sill was to be carried out by divers. Subse- 
quently, however, it was decided to entirely recon- 
struct the new cuts. Cofferdams were also con- 
structed, but instead of there being a double row of 
sheet-piling back and front, it was decided only to 
have one row, well strutted and caulked down as 
far as could be reached at low water. The result 
was an extremely tight job. Trouble was subse- 
quently experienced in the import cut by water 
finding its way through the gravel, but pumps were 
sufficient to overcome the flow. In the case of 
this cut also special care had to be taken, owing to the 
close proximity of warehouses on the north side, 
and thus some heavy timbering was adopted to pre- 
vent any settlement when the area was pumped dry. 
The arrangement proved entirely satisfactory. The 
timbering consisted of ordinary log stretchers fixed 
upon verticals and horizontal runners. The method 
of constructing the wall was similar to that adopted 
in the lock, but the section was not quite the 
same as the lock walls, as it had a batter and 
was entirely of concrete, but while it was gene- 
rally of 8 to 1, the facing was of 4 to 1 concrete, and 
as a protection against the contact of ships, Cornish 
granite rubbing pieces were put in at intervals. 
Cornish granite coping was laid here, as also on the 
lock walls. The walls of the cut are 15 ft. thick 
at the foot and stepped at back, the thickness at top 
being 44 ft. The concrete was placed in situ, with 
greased shutters. No invert was put in, except 
under the swing bridge, where an invert of con- 
crete has been used for a length sufficient to 
cover the skew at which the swing bridges cross. 

Returning now to the subject of the locks, it may 
be said, before departing from Messrs. Lucas and 
Aird’s work, that the roller paths for the gates are 
bedded on Cornish granite, and the sills and hollow 
quoins are of the same, while the square quoins are 
of Brigg stone. 

The lock gates were constructed and fitted in 
position by the Thames Iron Works and Shipbuild- 
ing Company, Limited, Blackwall, under the super- 
vision of Mr. B. B. Dadley, manager of the civil 
engineering department. With the exception of a 
few details, they were constructed in accordance 
with the original design of Messrs. A. M. Rendel 
and Son, of Great George-street, Westminster. 
These modifications were necessary principally 
owing to the introduction of Armstrong’s im- 
proved direct-acting hydraulic gear, which necessi- 
tated some alterations in the top anchorage and 
vertical diaphragms, but the gates are illustrated 
on our two-page plate and on page 476, as con- 
structed. There are three pairs of gates, forming 
a small or large lock, as may be required by 
the shipping ; the width of the passage is 60 ft. 
in the clear, and the depth of water over sill 
at Trinity high water is 30 ft. The material of the 
gates is of wrought iron where exposed to the 
action of the water, the other parts being of mild 
steel. 

The heel posts, meeting posts, and sills are of 
greenheart timber, secured to the gates by 1 in. 
diameter galvanised iron bolts (Figs. 40 and 41). 
The bottom pivots are of forged steel 10 in. in 
diameter, and the step is of cast steel riveted to 
the bottom of the gate (Figs. 42 to 44). The top 
pintles (Fig. 47) are of forged wrought iron 20 in. 
in diameter in the working parts, and each is 
held in place by a wrought-iron strap of 5 in. 
by 2} in. section (Figs. 45 to 47). The top anchor 
plates shown in the same figures are very large 
and massive castings of special design to suit the 
hydraulic opening and closing gear. Each plate is 
anchored to the masonry by three wrought-iron 
ties 2? in. square section, extending about 16 ft. 
into the solid masonry. The gates are of the 
semi-buoyant type, having an outer and an inner 
skin, the plates ranging in thickness from 2 in. at 
bottom to-#in. at top, as shown on the sections 
on the two-page plate. Each pair of gates when 
closed forms an arch, as shown on Fig. 2, on 
page 473, having a radius of about 45 ft., the chord 
drawn through the centres of the hollow quoin 
being 63 ft. Gin. Each gate is stiffened with 16 
plated decks and two vertical diaphragms. The 
middle portion of the gate constitutes an air 
chamber for giving the gate sufficient buoyancy to 
relieve the roller of undue pressure; the upper 
portion of the gate is a chamber open on one side 
to the water, which on reaching a given level 
flows freely into the chamber through the scupper 
pipes provided (Figs. 19 and 20). By this means 
any excess of buoyancy is prevented. 





The roller paths shown on page 476 (Figs. 58 
and 59) are of a stout section of cast iron, bedded 
upon Cornish granite, the radius of centre line 
being 30 ft. from centre of the hollow quoin. 
The rollers (Figs. 54 to 57) are of cast steel 2 ft. 
in diameter by 9 in. wide, turned on their faces, and 
all working parts machined ; they are shrunk on 
to steel axles which work in cast-steel bearings 
fitted to cast-iron roller carriages shown in the 
same figures. These carriages embrace the rollers, 
and so protect them from injury; they are provided 
with wrought-iron scrapers to clear the roller path 
of obstruction. The roller spears (Figs. 49 to 52) 
are of forged steel 5 in. in diameter, ball-shaped 
at the bottom to fit a corresponding cup in the top 
of the roller carriages. The upper ends are slotted 
and fitted with steel keys for adjustment (Fig. 50). 
The intermediate spear guides are provided as 
shown in Fig. 10, and in detail on Figs. 51 and 52. 

Each gate has two sluices of 3 ft. by 1 ft. 6 in. 
opening, the frames and doors being of cast iron, 
gun-metal faced ; they are opened and closed in 
the usual way by means of a spanner actuating a 
screwed spindle at the top of the gates. These 
sluices and gates are illustrated in detail on page 
476 (Figs. 60 to 72), and no further description 
need be given. The gangway platforms are of 
English oak 3 in. thick, and are 6 ft. 3 in. in 
width, which allows ample room for two lines of 
traffic ; they are fitted with folding standards and 
guard chains of galvanised wrought iron. The 
gangway is illustrated in detail on the two-page 
plate (Figs. 30 and 39). 

The total weight of metal in the three pairs of 
gates, including the roller paths and anchorages, is 
about 490 tons. Two pairs of gates were erected 
and riveted up on the site ; the last pair was built 
and launched from the Thames Iron Works Com- 
pany’s yard, towed round to the site, and lifted 
into place by means of the Docks Company’s float- 
ing derrick, the time occupied in launching, towing, 
and finally adjusting in place, exclusive of stoppages 
in the docks due to the navigation of other craft, 
&c., being about two hours for each gate. 


(Zo be continued.) 





AN ANDEAN OASIS. 
(From A CoRRESPONDENT.) 

To the traveller accustomed to the grassy plains 
and wooded mountains of Europe and North 
America, the aspect of the Peruvian table-lands is 
anything but inviting. The mountain ranges, with 
their numerous peaks projecting far above the line 
of perpetual snow, are barren of all verdure ; in fact, 
they are devoid of all animal and vegetable life, if 
we except the few species of cactus that only tend 
to emphasise the loneliness and desolation of their 
surroundings, and there is nothing to relieve the 
eye of the monotony of the variegated clays and 
rocks, except the shadows in the deep chasms that 
subdivide the uplands into isolated pinnacles of 
varying heights. These great valleys, carved out 
by the action of water, or formed by the rending of 
the earth by volcanic action, are the catch basins 
wherein are born the rivers that flow toward the 
Pacific; but, as the annual precipitation on the 
western slopes of the Andean range is very small, 
the quantity of water that moves toward the sea is 
almost inappreciable until the coast line is reached, 
and even there the scanty supply is barely sufficient 
to irrigate the broad valleys that mark the junction 
of the watersheds with the ocean. Indeed, it can be 
stated with truth that the riches of western Peru, 
that is, all the territory lying between the ‘‘ divide” 
and the Pacific, consist solely in the vast stores of 
minerals that lie buried beneath the soil, and that 
her agricultural resources are confined to the 
eastern slopes of her mountains. There are, of 
course, some exceptions, such as in the cases of the 
Tumbez, Chira, Guadalupe, Chicama, and Rimac 
Valleys, but the area of these and other valleys 
represents but an infinitesimally small portion of 
the vast territory that lies to the westward of the 
Andes, and the total production of the soil in these 
districts is scarcely sufficient to supply the wants of 
the inhabitants, not to speak of the demands for 
export. 

Of the great resources of the forest-covered 
region of the Marajion and Loreto, an outline was 
givenon pages749 and 777 of your fifty-sixth volume. 
That wild region, abounding in vegetation of un- 
equalled richness, and watered by the great rivers 
that combine to form the Amazon, is as yet un- 
peopled, except by the Indian tribes, many of which 
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are savage, and therefore the natural products are 
lost to the outer world because of the absence of 
means of communication with even the outposts 
of civilisation. Once joined by a railroad with 
the Pacific coast, and by a steamboat service with 
the Atlantic, the departments of the Amazons and 
Loreto will become contributors to the exchequer 
to an extent unequalled by even the richest 
mineral centres of the republic. Without the aid 
of the engineer, the districts will remain a cipher 
to the commercial world. 

While it would be difficult to induce capital to 
invest in the exploitation of a region so vast, because 
of the necessity of peopling the territory with 
hardy labourers, there are many cther districts in 
the central and southern departments of the 
republic that cannot fail to attract attention, 
inasmuch as their situations have many advantages, 
both as regards geographical position and climate, 
over the territory adjoining the Brazilian frontier. 
One of these, lying almost within reach of the 
existing railways, has many points of interest to the 
engineer, for in this country the very existence of 
the husbandman depends upon the engineer, who 
opens up lines of communication with the outer 
world for him, and thus enables him to convert his 
harvests into coin with which to extend his agricul- 
tural labours. This district, of which the valley of 
the Chauchamayo forms part, contains much that 
will in time attract the attention of European 
labour and capital, especially as it has been tried 
by a few foreign settlers, who within recent years 
have been able to establish themselves in positions 
of comparative opulence, notwithstanding the great 
difficulties they had to encounter, due to bad means 
of communication, and what is worse, ambiguous 
immigration laws indifferently administered. 

These new districts must depend solely upon 
foreign bone and sinew for their development, 
because the native element, that is, the semi-civilised 
Indian of the Sierras, is a type that is neither useful 
nor ornamental. Sullen and morose beyond all 
description, the Serrano passes from the cradle to 
the grave by alternate stages of absolute insensi- 
bility, due to imbibing the strong home-made 
alcoholic beverages, and of manual labour in 

lanting sufficient grain and yucas to sustain life. 
The proportion of labour to that of drink might be 
generally taken as 10 per cent. of the former to 
90 per cent. of the latter. In some cases, and 
they are very rare, the Indian has been known to 
work from thirty to forty days on a farm, and then 
take his wages, in the form of anisado, aguardiente, 
or some other strong liquor, to his hut in the 
mountains, where he spends his time carousing until 
the pangs of hunger and the want of more stimu- 
lants drive him again to labour in the fields. The 
aboriginesmay, therefore, be considered as wielding, 
if anything, a retarding influence over the progress 
of the country, and that influence can only be 
counteracted by the steady advance of civilisation, 
backed by foreign capital, and sustained by equit- 
able laws governing the settlement of the districts. 

Many attempts have been made to frame a 
general immigration scheme suitable to the require- 
ments of the country, but none of them have proved 
workable. The first Act was passed in 1832, with 
the object of bringing about the settlement of the 
Amazonas, and under its provisions all settlers, 
both native and foreign, were granted free titles to 
from 2 to 40 fanegadas (fanegada = about 9} acres), 
according to the amount of capital and resources 
they were possessed of. This offer or inducement 
was never accepted, simply because there were no 
means of reaching the territory except by the un- 
certain route afforded by the Amazon River, and 
the law became a dead letter. 

In 1849 a premium of 30 pesos was offered for 
the introduction of each immigrant, and other privi- 
leges were granted for the term of four years. 
This offer was followed by an attempt to rush in 
Chinese colonists, with the result that the country 
had to pay unjust indemnities and suffered great 
damage otherwise. In 1851 the Congress assigned 
50,000 pesos to pay the premiums under the decree 
of 1849, but declared it revoked, and it was revoked 
in 1853. This decree did much to injure the name 
of Peru in foreign countries, because the emigrants 
were shipped over the sea like cattle, and left to 
sink or swim as best they could, once they were 
*‘delivered” and receipted for. 

_ The consuls abroad were ordered to revise and 
indorse all contracts between agents and colonists, 
but even that did not keep out the “‘ speculators,” 
who had friends at headquarters. In 1853, the 








Government of General Echenique passed an Act 
separating the Loreto from the Amazon district, 
and, at the same time, adopted several measures of 
importance to facilitate the colonisation of those 
places. Not only was the payment of 30 pesos con- 
ceded, but also passage money to the site of settle- 
ment. Free land, agricultural implements, and 
seeds were allowed to settlers of the Loreto. They 
were allowed to form their own towns, elect their 
municipal authorities, judges, &c., and, in fact, to 
perform all such acts as were necessary for the 
organisation of their settlements, without requiring 
the consent of the national Government. Still 
the great want of means of communication barred 
the way, and it was not until a decree was passed 
authorising the construction of a road that any 
move was made to take advantage of such liberal 
terms, 

The first colony of Germans arrived in Peru in 
1854, and were sent to Loreto by way of Cerro de 
Pasco and Hudnuco, finally settling in Taropota 
and Moyobamba, the latter being the capital of the 
department. About the same time it was proposed 
to introduce Chinese colonists, but the Government 
would not accept them, and followed up its refusal 
by prohibiting the entry of Asiatics under contract. 
Had the latter decree been carried out to the strict 
letter, as it was first intended, Peru would not 
to-day have in its larger towns those colonies of 
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Chino-Indians that are a disgrace to civilisation. 
The Chinaman is an industrious, hardworking 
individual, but as an acquisition to any country 
outside of China, Burma, or the Straits Settlements, 
he is a doubtful factor. Uncleanly to the last 
extremity of ungodliness, up to all the tricks that 
make barter and sale asimple game of loaded dice 
for him, the Chinaman slowly, but surely, saps the 
vitality of the country he settles in, without his 
neighbours ever benefiting by his presence in the 
community. There are certainly a few exceptions 
to the general rule, but they are very few indeed. 
In 1859 another colony ‘of Germans arrived at 
Pozuzo, at a cost to the State of about 45,000 
pesos. This colony gradually dispersed in dif- 
ferent directions, engaging as farm labourers in 
other districts, in preference to working where 
there was no outlet for their produce. In fact, the 
colony melted away because of the want of com- 
munication, although the territory in which it was 
settled was admittedly good, both as regards 
salubrious climate and the productions of the soil. 
A contract was entered into between the 
Government and one Cullen during the same 
year, for the introduction of 25,000 Irish settlers, 
but it was never carried out, and from that time 
until 1873 but little was done towards = 
the rich districts that form a perfect oasis amid the 
rugged mountains. In that year the Congress 
passed an Act that 100,000 soles should be 
expended annually to aid emigration from 
Europe, and a society was formed for . that 
urpose under the presidency of Sefior Denegri. 
Van soon there began to arrive coionists from 
many of the Italian provinces, but those did not 
move inland, being more intent on taking up 
positions in the small valleys along the western 
slopes of the mountains, where they began the 
cultivation of grapes and other fruits. 
The history of the colonisation, or, at least, 
attempted colonisation, of Peru, would take up too 
much space, and be of but little interest here. It 








is sufficient to say that not until within the past 
three years has any really practical movement been 
made towards the realisation of the colonisation 
scheme, that is, the construction of roads in the 
mountain passes, and bridges over the deep ravines 
which it was necessary to span, in order to shorten 
as much as possible the distances between the 
arable sites and the centres of commerce. Since 
1890 several expeditions have been sent out under 
the charge of engineers for the purpose of locating 
roads between the different points, and the routes 
have now been definitely decided upon. 

In order that a fair idea of the changes of climate 
and other features of interest may be obtained, 
a general outline of the principal route from the 
Pacific coast to the Valley of the Chauchamaya, is 
nece 4 

The city of Lima (see map) is situated in the Valley 
of the Rimac, where the latter spreads out and 
forms a great triangle, with its base extending 
from Chorillas in the south to Ancon, a distance of 
fully 15 leagues. Its elevation above the level of 
the sea is about 480 ft., and it is well connected 
with the coast at Callao by two railways, one of 
which is operated by an English company, and the 
other by the Peruvian Corporation. The city has 
undergone considerable change during the past 
15 years, but still there is much room for im- 
provement, particularly as regards the pavement 
of its streets, and its general sanitary arrangements. 
With an abundance of water passing through 
acequias or narrow channels, the streets, with the 
exception of three or four near the principal plaza, 
have not the clean appearance that one could wish, 
but on the whole the city is healthy. It is the 
only town that was not destroyed by the Chileans, 
but this was due solely to the intervention of the 
French and English admirals, who threatened to 
land troops at the first sign of any acts of barbarity 
on the part of the invaders. The same cannot be 
said of the outlying towns of Chorillas, Miraflores, 
and Barranco, which look to-day like the outskirts 
of Pompeii, with their ruins overgrown by creeping 
vines that seem to want to hide the evidences of 
foul rapine from the light of day. The ‘‘ delta,” 
if such it may be called, that forms the mouth of 
the Rimac Valley is of great extent, and is taken 
up by portreros, wherein are fed numerous cattle 
for the Lima market, and chacras where vegetables 
and other market produce are cultivated. Grapes 
also produce well in the neighbourhood; but, 
owing to a ridiculous law which permits the levy of 
atax upon the fruit as if it were converted into 
wine, the growth of the industry is very insignificant. 
The Government might as well put an excise tax on 
the corn, yucas, and camotes also, for a large portion 
of them find their way to the ‘‘ mash-tub” for the 
purpose of distilling. The soil is very rich, being 
composed of the earth brought down by the river 
during past ages. The district is also well irrigated 
by systems of ditches, which bring the water from 
the Rimac, above the city, and distribute it to all 
parts of the delta. 

From Lima the railway passes by fairly steep 
gradients along the southern side of the valley, the 
river being but a few feet from the rails at nearly 
all points, until the station of Chosica is passed. 
A short distance from Lima the valley narrows con- 
siderably, and forms a deep ravine, on both sides of 
which there is nothing to greet the eye but rocks 
and earth, with here and there little patches of 
green alfalfa fields. The first station of importance 
is Chosica, 10 leagues from the city, whence, during 
the season, are shipped large quantities of peaches, 
paltas (alligator pears), chirimoyas, and other fruit, 
grown in Santa Eulalia, and other points in the 
valley. Chosica is 2400 ft. above the level of the 
sea, and its climate is simply delightful, the air 
being very pure, and the temperature just low 
enough to give a tonic effect to the atmosphere, 
which is much appreciated by invalids suffering 
from pulmonary troubles. It is certain that if 
Chosica was in any other country, there would be 
built up a regular town, instead of the forlorn- 
looking village that exists there. Here the 
evidences of the great works of the Incas are to 
be seen on ali sides. The sides of the mountains 
are built up in the form of steps for the purpose of 
growing cereals, theirrigation having been conducted 
by canals that now have long ceased to exist, even 
in outline. Two leagues from Chosica is Cocachacra, 
4200 ft. above sea level. This station, like Chosica, 
has but little importance other than a shipping 
point for fruit. It speaks well of the climate, 
however, to say that here not only the fruits of 
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HYDRAULIC PLATE BENDER, TWEDDELL’S SYSTEM. 
CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 


(For Description, see Page 482.) 
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temperate zones grow, but also oranges, all of! 
which command a high price in the Lima market. 
There is no town here, the houses being scattered 
among the fruit trees. 

From Cocachacra the line begins to climb the 
great mountain slopes, passing through Matucana 
at an elevation of 7700 ft., and leaving at that | 











he: 


point the zone of vegetation. From here to the 
great divide at Paso de Galera the railway creeps 
up the mountain by a series of zigzags, at the 
ends of which are turntables. Upwards of 30 


tunnels are passed through, and as many bridges 
span the apparently bottomless chasms that separate 
the mountain peaks. This great work, which is no 
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doubt one of the boldest achievements in the 
history of engineering, cost untold millions to 
complete, and forms to-day the key of the problem 
that the republic has to solve regarding the opening 
up and development of the territory on the eastern 
slopes of the mountains. Between Matucana and 
Paso de Galera are two towns of importance, 
although their populations are very small, San 
Mateo and Casapalca, 10,433 ft. and 13,472 ft. 
above the sea level respectively. The silver- 
smelting establishment of Messrs. Backus and 
Johnston, at Casapalca, is one of the most important 
industries of the country. The silver ore is brought 
from the neighbouring mines on the backs of llamas 
(the mountain camel of Peru), and is reduced and 
exported at considerable profit. Some of the 
furnaces are operated with petroleum, but, owing 
to the difficulty of obtaining a supply, as the petro- 
leum establishment of Talara has ceased to send oil 
to Callao, that branch of the silver-extracting works 
has been shut down, and now only the work of con- 
centration is proceeded with. 

With regard to the petroleum, it is a strange 
thing that although Peru has within her territory 
one of the richest deposits of petroleum to be found 
in any country, and the natural facilities for its 
exportation are excellent, but little has been done 
to develop the industry. The oil can be produced 
at but comparatively small cost, and there is no 
need of long lines of pipe to conduct it to the coast, 
as in Russia and Pennsylvania ; there is an ample 
market for the oil along the coast for railways, 
and in the interior for metal reducing, still no effort 
has been made to supply the demands, and the 
users of fuel have to pay high prices for coal 
brought from England and Australia. The Talara 
Company have very good oil territory, but, owing to 
a dispute between the company and the manage- 
ment, the sale of oil is paralysed until the courts 
render their decisions. When the decision will be 
arrived at, can only be approximately stated, and 
that is, in the future. Lately, the want of petro- 
leum for fuel has become so pressing that the 
Government has been appealed to to take action in 
the matter, which of course it cannot do, as the 
question is one between a foreign company and its 
manager. Theother oil territories, extending from 
the Talara boundary to Tumbez, a distance of 
about 40 leagues, and from the coast line to the 
foot of the mountains, are exceeding rich, the oil in 
many places showing at a few feet under ground. 
No work has yet begun on this portion, and there 
awaits a seek harvest for those who are first in the 
field. Once the oil fields are opened up, the great 
iron mountains that constitute one of the ramifica- 
tions of the Andean range at Tambo Grande, in 
the Department of Piura, can be worked with much 
advantage, for there needs no more than 4 leagues 
of railway to the mines to connect them with the 
main line to the Port of Paita. Most of the 
railways were using petroleum as fuel, but nowa 
return to coal and wood is necessary, owing to the 
absence of the oil supply as before mentioned. 

The highest point of the Aroya Railway is at Paso 
de Galera, an altitude of 17,300 ft., which makes 
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the line the highest in the world. As can well be 
imagined, the temperature at this point is very 
low, and the cold is felt all the more because of the 
rapidity of the change from the semi-tropical heat 
of the coast. ‘The time necessary to make the 
journey from Lima to Aroya by train is 11 hours, 
during which a sample of every climate is served 
up to the passenger. The cold would not be so 
disagreeable if the rarefied air did not produce an 
attack of soroche, a complaint that soon reduces the 
victim to a state of utter prostration. When 
attacked by soroche, blood issues from the nose, 
ears, and even the eyes, and the respiration 
becomes exceedingly difficult. The cure is simple, 
but almost as bad as the complaint, and consists 
of the application of poultices of garlic to the 
nose, while decoctions of the same savoury vege- 
table are giveninternally. Many go to the Aroya to 
see the wild mountain landscape, but only bring 
back the recollection of being put through a garlic 
process that would defy all the efforts of the pen 
to describe. When once accustomed to the change of 
elevation, there is very little danger from soroche, 
and the engineers and train men are not even 
discommoded by it in their repeated journeys to the 
elevated regions. The safest way to avoid the 
complaint is to break the journey at Matucana or 
San Mateo for a day or two, so as to accustom the 
lungs and circulation to the change in pressure. 
Great care must be exercised in these places, 
however, owing to the prevalence of a disease 
known as verrugas, which takes the form of great 
blood-filled warts, which project from all parts of 
the body, attended by great pain. When the 
warts show on the surface they are curable, but 
when they form internally the case is fatal. The 
verrugas are caused mainly by the water, which 
should not be drunk unless when boiled. The 
writer has seen even dogs attacked, after drinking 
from a stream. 

From the Paso de Galera the line descends on an 
easy gradient to Aroya, which is about 1100 ft. 
elevation, whence a branch line is constructed to 
the famous mines of Cerro de Pasco. Aroya is 129 
miles from the capital, and may be considered as 
the basis for all further railways to be constructed 
with the view of opening up communication with 
the departments of Junin, Huancavalica, and 
Ayacucho, three of the most important in the 
republic, both as regards minerals and agriculture. 
It boasts of a fine hotel, which has every accom- 
modation for the traveller, but the town has 
nothing in it that would attract especial notice. 
The old town of Aroya is situated on the northern 
bank of the ravine through which passes the river, 
and communication between the two is maintained 
by a rather frail-looking bridge constructed of wire 
cables and timber. The municipal authorities 
exact a toll for all animals passing over, which is 
exorbitant in the extreme, considering the poverty 
of the inhabitants that are compelled to make use 
of the highway. For saddled animals a charge of 
20 cents (5d.)is made; for pack animals, loaded, 
10 cents, and for animals without loads, 5 cents. 
At the same rate, were there a toll placed upon one 
of the London bridges, Blackfriars, for instance, 
cabs would have to pay at least 2s. for the privilege 
of crossing. This spirit of extortion is, unfortu- 
nately, not confined to the town of Aroya alone. 
Tt pervades all districts, and all conditions of 
existence, yet the benefits that one would expect 
from the investment of such receipts for the general 
welfare are not apparent. There is entirely too 
much red tape and officialdom in connection with 
all matters pertaining to government, both local 
and general, but this in time can be regulated, 
particularly when it is shown that more simple 
methods of administration tend to improve the 
general conditions of the people. 

The hotel at Aroya, after the arrival of a trainful 
of excursionists from the coast, cannot be considered 
an Elysium. It is much more like a battle-field 
hospital. The severe cold penetrates to the bone, 
even when one is curled up in bed covered bya 
mountain of blankets. The groans of those suf- 
fering from the soroche are heard on all sides, and 
the servants are continually flitting about like 
hospital nurses, administering to the wants of the 
patients. But there is no remedy for it, and one 
has only to suffer for the night, and take a solemn 
vow that he will not be enticed by the prospective 
beauties of the wild scenery of the Cordilleras to 
pay enother visit. However, when the railway is 
continued towards Tarma, the traveller will be able 
to continue his journey down the eastern slopes of 








the mountains, and thus avoid all the disagreeable 
features of the higher altitudes. 
(Zo be continued.) 
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Engineering Construction in Iron, Steel, and Timber. 
ef Wituiam Henry Warren, Whitworth Scholar, 
.C.E., M. Am. Soc. C.E.; Challis Professor of 

Civil and Mechanical Engineering, University of 

Sydney. London: Longmans, Green, and Co. 1894. 
A COMPETENT authority has asserted that to the 
making of books there is no end, and so far as 
books on bridges are concerned, we are in a posi- 
tion to confirm the statement, and really no ade- 
quate reason can be assigned for the publication of 
the majority of these works. By far too many 
deal almost solely with the determination of 
stresses in the various members, and pay little, if 
any, attention to details of construction, on which 
the economy and endurance of a bridge so largely 
depend. This charge cannot be brought against 
Professor Warren’s work, as the purely mathe- 
matical portion of his work is not develo at 
any great length, whilst quite a number of designs 
for different types of bridges are worked through 
in detail. All these examples have been chosen 
from actual practice, though certain of them are 
not above criticism. 

The volume opens with an essay on the strength, 
elasticity, and endurance of iron and steel, and 
some reference is made to the results of Professor 
Bauschinger on the variation of the elastic limit, 
though no clear connection is traced between 
them and Wohler’s classic experiments, on 
which they throw so much light. Wohler’s own 
experiments on fatigue are described fairly 
completely, and made the basis for the unit 
stresses adopted in bridge members in other parts 
of the work. An additional allowance is, however, 
made by Professor Warren for impact, to which, we 
believe, he accords more importance than it merits. 
Careful experiments made by M. Rabut on eight 
bridges on the St. Lé-Vire Railway line, and de- 
scribed in the Comptes Rendus of the Paris Academy 
of Sciences, showed that so far as the main girders 
of a bridge were concerned, the maximum deflec- 
tion was but a small fraction more under a moving 
than under an equal dead load. Inthe case of the 
longitudinals and cross-girders, the increase was 
somewhat more important, particularly near the 
abutments, making it advisable to use a somewhat 
lower unit stress in these cases than in the main 
girders. The second chapter, on ‘The Strength 
and Elasticity of Timber,” contains some valuable 
original matter, in the shape of records of a few of 
Professor Warren’s own experiments on Australian 
timber. Many of these seem to have about 3 to 3$ 
times the compressive strength of English oak. 
The next three chapters deal with the resolution of 
forces and the determination of stresses, and con- 
tain, as was to be expected, nothing new ; but in 
Chapter IV. some examples of timber spans are de- 
scribed. All the cases taken are, however, of 
small span, and there is no example given of any of 
the large Howe trusses, which have proved so suc- 
sessful in the western parts of America, where iron 
is dear and timber plentiful. With the magnificent 
timber resources of Australia, this type of struc- 
ture, or, perhaps, still better, the ‘‘ combination ” 
type, in which all ties are of steel, should prove 
cheap and satisfactory. 

In the succeeding chapters various types of roof 
and other trusses are analysed, both graphically and 
algebraically, but in dealing with the lattice girder 
having parallel booms and a double system of trian- 
gulation, the author falls into the common mistake 
of considering each system of triangulation sepa- 
rately. This, we are aware, is the usual and con- 
venient assumption, and is generally on the safe side, 
but Professor Warren ought to have informed his 
students that it was only an assumption, and may, 
in some cases, give stresses widely varying from 
those actually obtaining. In certain cases a load 
applied at an apex of one system of triangulation, 
will cause quite as great stresses in the’ second 
system as it does in the one to which it is directly 
applied. A similar remark will, of course, apply 
to lattice girders with more than two systems of 
triangulation. In the chapter on slope and deflec- 
tion, account only is taken of the deflection due to 
bending, and that due to shear is neglected. This is 
permissible enough in shallow girders, but in deep 
ones the deflection due to distortion of the bracing 
bars may be 50 per cent., or even more, of that due 











to the distortion of the booms. Inthe Hawkesbury 
Bridge it is responsible for about three-tenths the 
total deflection. This question is of importance in 
the case of continuous girders, such as are fre- 
quently used for swing bridges, &c., as the theorem 
of three moments takes no account of any de- 
flection save that due to the booms. With respect 
to cross-girders, the author states that these may 
be riveted to box main girders in such a way as to 
be fixed at the ends. This is a somewhat disputed 
point, but we believe that it is very seldom that 
cross-girders can be considered as fixed at the ends, 
Assuming that the central deflection of such girders 
is zJooth of the span as an average figure, the 
amount which the main girders would have to be 
tilted from the vertical for the cross-girders to act as 
simply supported beams is only 12 minutes of arc, 
or, say, lin. in 25 ft. As usually constructed, 
girders have but little torsional rigidity, and in 
most cases would twist to this degree under a very 
small force. Professor Warren is, of course, right 
in taking the box girder as more rigid as regards 
torsional stresses than plate or lattice girders, but 
even in this case it is, we think, questionable if there 
is sufficient justification in assuming the ends to be 
fixed. With shallow trough flooring the central 
deflection under maximum load is greater than 
with a cross-girder of usual proportions, and when 
these have been riveted direct on to the web of a 
plate girder, the web has not unfrequently suffered 
somewhat severely. 

The chapter on columns is excellent, though it 
may be doubted whether it is worth while resur- 
recting Hodgkinson’s formula at this time of day. 
In addition to this, Rankine’s, Gordon’s, and the 
various straight-line formulas are also given, and 
the tables of experimental results have been selected 
with excellent judgment, though their value would 


be enhanced if the ratio of t had been appended to 
r 


each test. 

The next chapter, on joints and connections, 
deals with, perhaps, the most difficult problem in 
bridge work, and a number of connections are 
illustrated. The list, long as it is, might have 
been extended without exceeding the limits war- 
ranted by the importance of the subject. We do 
not altogether agree with Professor Warren in 
taking the same unit shearing stresses for rivets 
when used in trusses and when used in plate and 
box girders. In the latter case there is a reason- 
able probability that the nominal and true shearing 
forces on the rivet do not greatly differ. But in 
the case of a truss it is almost impossible to say 
what the true shearing force is on the rivets con- 
necting a diagonal to a boom. Careful experiments 
have shown that in shallow riveted trusses the 
deflection is often less than the calculated 
amount, owing to the rigidity of the joints 
between the lattice members and the top and 
bottom booms. There is thus a bending moment 
of unknown amount at each of these joints, which 
has to be resisted by the rivets in addition to 
the work for which they were nominally designed, 
and hence a liberal allowance of rivets at such 
places is desirable. With respect to bearing pres- 
sure, again, the rivet seldom fails by direct crush- 
ing, and as long as the girder in which it is used 
is subjected to a dead load only, very high bearing 
pressures may be carried safely. But when the live 
load is a high proportion of the dead load, and the 
bearing area is too small, the rivet is liable to work 
loose, and then the constant rubbing taking place 
between it and the flange wears it away. We have 
seen cases in which rivets have been nearly cut 
through in plate girders carrying a heavy railway 
line. There were no signs of shearing, but the 
web had cut a deep groove into the rivet. With 
machine riveting it is probable that bearing pres- 
sures may safely be increased. 

Considering the increasing use of trough flooring, 
a much fuller discussion should, we think, have 
been given to it by Professor Warren. Only three 
forms of this floor are illustrated in the chapter on 
bridge floors, and these are not the types that have 
been most largely used. The important question 
of distribution, moreover, is not touched on, 
though were it not for the fact that such a dis- 
tribution does take place, the use of such floors 
would be economically impossible for railway 
bridges. On second thoughts we are perhaps 
wrong in emphasing the economical side of the 
question, as one of the worst lines in the country 1s 
now putting down troughing { in. thick where other 
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lines would be quite content with ?in. or ;% in. 
Apparently in this instance the company are quite 
prepared to waste money on their bridgework, 
however much they may grudge giving their pas- 
sengers decent carriage accommodation, or reason- 
able speed. 

Preparatory to discussing several different types 
of span in detail, the question of live load is 
gone into in Chapter XV., and some account of 
the method of designing bridges for engine con- 
centrations is given, the system which is so gene- 
rally in favour in America. The method has few 
merits save that of a theoretical accuracy, and 
several attempts have been made by Professor 
Waddell and others to abolish it in favour of a 
system of equivalent uniform loads. The next few 
chapters contain detailed examples of various types 
of bridge, and we note that Professor Warren has 
very conservative ideas as to the permissible unit 
stresses. Some of the details do not strike us as 
particularly happy, but they are taken, we under- 
stand, from existing structures. In discussing the 
continuous girder bridge, the necessity of very firm 
foundations is hardly sufficiently emphasised, but 
the example is in other respects very completely 
worked out. 

Concerning the arch, the author rather over- 
estimates its economy, stating broadly that if the 
extra cost of the abutments is less than that of a 
tie, the arch is cheaper than a truss. If one had 
to do with dead loads only, this would be accurate 
enough, but the live load causes bending which has 
to be resisted by the rib. Taking the case of a 
two-hinged arch of 200 ft. span, with a rise of one- 
sixth span, the maximum bending caused on the rib 
by a given live load will be about one-eighth of the 
bending moment caused by the same load on a truss 
span. The depth of the truss might, however, 
easily be 16 ft. or even more, if American examples 
were followed, whilst the depth of the arch rib be- 
tween flanges would probably be about 3 ft. or 4 ft. 
Taking the latter figure, the area required in the 
flanges of the rib to resist bending would be half 
that required in the flanges of a girder replacing it. 
The maximum, moreover, occurs in two places on 
the arch rib, and only in one place on the girder. 
Hence, taking both these places into account, the 
area required for the live load will be the same as 
in a girder, and will in general pretty well offset any 
saving due to the absence of a tie, while the abut- 
ments must be heavy. Thus, speaking broadly, for 
short spans, where the live load isa large proportion 
of the total, a common girder will usually be found 
more economical than anarch. In the case of large 
spans, the reverse may be the case. Of course, for 
other reasons, it may be desirable to adopt an 
arch structure, and certainly no important town, 
having any regard for sesthetic considerations, 
should ever allow anything but an arch or suspen- 
sion bridge to be erected in the neighbourhood of 
its principal streets. 

In concluding this notice, we may add that the 
book is excellently printed, the illustrations nume- 
rous and well-executed, and, taking all in all, the 
volume forms a worthy addition to our technical 
literature. 
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SOME REMARKS ON MODERN NAVAL 
TACTICS. 
By ‘A Caprarn or A Batriesuir.” 
Srratecy has been defined as the art of bringing 
® preponderating force to the right place at the 





right time ; and tactics may be described as the art 
of using that force to the best advantage. 

The laws of strategy are more stable, and far less 
liable to change and fluctuation, than those of 
tactics ; for the latter are largely dependent on the 
character, range, destructive power, &., of the 
weapons of the day ; and it is scarcely necessary 
to point out how vast has been the change in 
warlike material of all sorts during the last half- 
century. 

The change from battle-axes, and bows and 
arrows, to firearms, was not of a more revolutionary 
character, as regards land warfare, than is the 
change of the last fifty years, from wooden, sailing, 
three-deckers, with 32-pounder smooth-bore guns, 
to modern ironclads, as regards sea warfare. More- 
over, the former change was more gradual, and 
wars were going on almost continuously while it 
was taking place ; so that people had time to feel 
their way with the new tactics, and accommodate 
them to the gradual change of weapons. But it is 
not so with this naval revolution ; for there has 
been no naval war of any magnitude or importance 
to fill up the gap between the sailing three-deckers 
and the ironclads. The American Civil War, though 
it had a considerable effect on naval war material, 
and greatly hastened the advent of the ironclad, 
taught us no lessons in purely naval tactics. 

The radical change in the method of propulsion 
is the most important factor in the case, far more 
so than any change of weapons or powers of de- 
fensive armour; for these are certain, in the long 
run, to neutralise each other ; but if armies were 
to be suddenly gifted with the power of flight, and 
could soar in the air on Maxim flying machines, 
and dart upon their prey like hawks, it would 
scarcely cause a greater revolution in military 
tactics than that which must be caused in naval 
tactics by the substitution of steam for sails in 
the propulsion of fighting ships of all classes. 

Strategy can be practised in peace time, and is 
practised with useful results at our annual naval 
manceuvres ; but hostile tactics between large ships 
cannot be practised without running unjustifiable 
risks of collision, and the tactical exercise of tor- 
pedoing battleships and cruisers with torpedo-boats, 
when the latter cannot be actually fired at, can 
scarcely be regarded as anything more than a joke. 

The direction of the wind, which has hitherto 
been the leading factor in naval tactics since ships 
became too large to be propelled by the manual 
labour of oars, is now immaterial so far as the 
power to take up any desired position is concerned, 
and it is a matter open to discussion whether (with 
regard to smoke) it will be advantageous to attack 
an enemy from to windward or to leeward. 

It is very probable that there will be man- 
ceuvring of some sort before the commencement of 
an action; and we can easily imagine two naval 
commanders (either of squadrons or single ships) 
manceuvring for the sun, so as to get it behind 
them. And those who are acquainted with the 
Mediterranean, for instance, where some of our 
greatest naval battles have been fought, will readily 
appreciate the enormous advantage which would be 
gained by a commander who succeeded in getting 
a bright, low, morning or evening sun at his own 
back, and in the eyes of his enemy, before com- 
mencing an action. 

Thus we see that the historic advantages of 
‘* weather gauge” are gone, and henceforth the 
power to bring on, or to avoid, an action will rest 
with the ships which have been so constructed, and 
so engined and boilered, as to be able to put forth, 
when called upon, the greatest ocean speed, not 
necessarily the greatest measured-mile speed. 

The — of this question of what may be 
properly described as ‘‘ reliable speed,” as dis- 
tinguished from ‘‘advertised speed,” cannot possibly 
be overrated, though it is not likely to be fully 
appreciated until some of our modern steam war- 
ships, with the vast and ever-increasing complica- 
tions of their machinery, have been put to the 
rough test of war; but that this ‘‘ reliable speed ” 
will be the governing factor in all modern naval 
tactics, appears to be an undeniable fact, 

The ship or squadron possessing a superiority of 
speed will have the power of bringing on an action 
immediately, the power of avoiding one altogether, 
the power of postponing an action, the power of 
selecting the distance, the power of choosing posi- 
tion with regard to sun and wind, and the power 
to dog and watch an enemy without fighting, if 
at any time, for strategic reasons, this may be 
deemed desirable. But without encroaching on 





the domain of strategy, the tactical advantages of 
speed are sufficiently obvious. 

Let us take a hypothetical case of the advantages 
of postponing an action. Two squadrons of prac- 
tically equal force fall in with one another during 
stormy weather ; one squadron is composed prin- 
cipally of low freeboard ships, and the other of high 
freeboard ships ; and let us suppoee that the low 
freeboard ships possess a superiority of speed. It 
is obvious that, as low freeboard ships would fight 
at a disadvantage in rough weather, it would be to 
their interest to postpone the action until the 
weather moderated, which their superior speed 
would enable them to do. It may possibly be ob- 
jected that the illustration assumes an improba- 
bility, as low freeboard ships are not likely to pos- 
sess a superiority of speed in rough water. To this 
it may be replied that, although it is not likely that 
low freeboard ships will be able to steam against a 
head sea so well as high freeboard ships ; yet it is 
quite probable, and is, in fact, actually the case in 
numerous instances, that they will steam faster cn 
all the other cardinal points of the compass. Thus, 
even if the high squadron sighted the low squadron 
dead to windward, the latter would be able to 
escape with the wind abeam, and keep outside 
fighting range (which would not be very far in 
rough water) until the weather moderated and they 
thought proper to engage. And let it be noted that 
if the low squadron selected their time for fighting 
when the wind had fallen, but the swell still re- 
mained, they would fight at an immense advantage, 
by reason of the much greater height of target 
which the high freeboard enemy would offer as 
compared with the height of target which they them- 
selves would offer; for height of target will be an im- 
portant factor, as between hitting and missing, in a 
seaway or heavy swell, second only in importance— 
if second—to steadiness of gun platform. As an 
illustration of powerful ships presenting small tar- 
gets to an enemy, our own Nile and Trafalgar are 
good examples. Ata distance of 3000 yards you 
can positively see nothing to shoot at but the mast 
and funnels ; and if either of these ships were to 
meet one of the ‘‘high-carged” ships of some of 
the Continental nations in smooth water, she ought 
to be able to knock the latter to pieces before she 
was hit herself, assuming always that she had the 
superiority of speed to enable her to choose her 
own distance. ut, on the other hand, if she met 
the high freeboard ship, with high mounted guns, at 
sea in bad weather, she would have to run before 
the wind, and trust to her speed, and perhaps an 
occasional shot with the guns of her after turret. 
Such tactics, however, might prove awkward, not 
only for the reputation of the captain, but for the 
interests of the strategic cause which he may have 
been directed to uphold. 

With this preliminary sketch of some of the 
factors which are likely to affect modern battle 
tactics, it is proposed to inquire into the subject 
somewhat more in detail, dealing first with fleets, 
and afterwards with single ships. 

Fleets of old went into action without auxiliaries. 
Indeed, the auxiliaries would have had a bad time 
of it had they got in amongst the line-of-battle 
ships. Thus they were only used for scouting pur- 
poses, and for gaining information ; but there seems 
to be an idea prevalent now, that fleets of battle- 
ships will be accompanied into action by auxiliaries, 
in the shape of torpedo-boats, or specially designed 
rams ; or, at any rate, that these are to hang about 
the skirts of their respective battleships ; and we 
are told that they are to rush in through the smoke 
and give the coup de grace to disabled battleships. 
It is difficult, however, to understand why a small 
vessel is to have any better chance of survival in a 
general action than of old; seeing that all small 
vessels of high speed can be destroyed—or at any 
rate their engines disabled—with one shot or shell ; 
and the sinking of an enemy’s disabled battleship 
would appear to be a foolish proceeding, as a prize 
taken is better than a ship sunk ; to say nothing of 
the humanity of the question. 

It is, of course, not impossible that the result of 
future naval actions may be affected by the pre- 
sence of numerous auxiliaries ; and it is certain 
that if a battle is to be fought near an enemy’s 
coast, an admiral would have to modify his tactics 
to guard against them ; but I am certainly amongst 
those who think that the main issues of naval 
supremacy will, as of old, be decided by the battle- 
ships of the respective naval Powers—in short, 
that the nation which has the greatest number of 
well-designed, well-equipped, well-engined, and 
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well-manned battleships is likely to gain and to 
maintain supremacy on the high seas in spite of 
torpedo-boats, submarine boats, Zalinski dynamite 
gun vessels, specially built economic rams, or any 
other cheap substitute for the bond-fide battleship, 
and that, moreover, the gun will be the paramount 
weapon, the ram and the torpedo coming a long 
way after it. 
THE Gun. 

In speaking of the gun in its tactical aspect it 
would appear at first sight to be desirable to 
confine ourselves to the heavy gun, and to con- 
sider the tactical effects of the different arrange- 
ments for mounting and the horizontal arcs of heavy 
gun fire as developed in the numerous designs in our 
own and foreign navies ; but the recent increase in 
the size and number of the guns in what has been 
hitherto called the auxiliary armament of battle- 
ships, and above all the great increase in size of 
the so-called ‘‘ quick-firers,” would render such a 
course entirely misleading, and we should be reckon- 
ing with only half our data; for, indeed, the fact has 
been demonstrated that in some of our more recent 
battleships (to say nothing of foreigners) the auxi- 
liary armament will throw a greater weight of 
metal in a given time than the main armament. 
Undoubtedly the main armament is in all cases 
better protected by armour, and thus may be less 
likely to be silenced; but great attention has 
lately been paid, and an appreciable weight of 
armour allotted, to the protection of the armament 
called auxiliary ; so we may reasonably expect that 
in future naval actions the lighter guns will play a 
very important part; and as some of those who 
have seen the effect of modern gun fire are inclined 
to think that the end of an action will not be 
very far removed from the beginning, the light 
gun3 may not improbably decide the issue, while 
the heavy gun emplacements remain intact. 

The general tendency at present with regard to 
armaments is in the direction of decreasing the 
size of the heavy guns, and increasing the size and 
number of the lighter ones. This is the inevitable 
backward swing of the pendulum from the Dread- 
nought and Inflexible epoch, at which time the 
idea of disposing of an enemy with one heavy shot 
appeared to be not only highly attractive, but 
eminently plausible. But it was early pointed out 
by those who had not completely lost their heads 
and their hearts to the heavy guns, that these 
unwieldy weapons took a long time to load, and 
that during that time an enemy with an auxiliary 
armament of light guns might make it very unplea- 
sant for a ship with five-sixths of her side un- 
armoured. The wonderful development of quick- 
firing guns has completed the change. 

There are so many different plans of disposing 
the principal armament in our own and foreign 
battleships (but more particularly in the latter), 
that it would appear to be almost hopeless to devise 
any particular tactical formation which should be 
based upon the assumption that a modern fleet is 
likely to be homogeneous, or composed of ships of 
the same type, or whose powers of concentrating 
the greatest proportion of their armament upon a 
given point, relative to the course of the ship, would 
not vary greatly ; but it may be assumed as a 
general rule that all battleships can concentrate at 
least half their heavy armament, and a considerable 
proportion of their lighter guns, upon almost any 
point of the compass. The ill fated Victoria, and 
the Sanspareil, Hero, and Conqueror, are notable 
exceptions in our own Navy, and the Nicholas I. 
and Alexander II. are exceptions in the Russian 
Navy, in so far that their two heaviest guns 
are mounted in one turret, and consequently 
masked over a considerable arc; but the secon- 
dary armament of the two Russian ships is 
very powerful. There are also a few coast 
defence ships in all navies armed on the same 
faulty principle. 

Various ideas have from time to time actuated 
naval architects and their nava! advisers with re- 
gard to the position of the principal armament of 
battleships, and as to the relative importance of 
broadside fire, bow fire, stern fire, and all-round 
fire ; and also as to the relative merits of turrets and 
barbettes, turrets on the line of keel, and turrets 
en é:helon, closed barbettes and open barbettes, 
overhanging sponsons for heavy guns on the broad- 
side, &c. And there has also been the marked 


distinction between the English and French de- 
signers in so far that the former have almost 
invariably placed two heavy guns in each armoured 
emplacement, and the latter but one. 


It may, 





therefore, be regarded as no small moral triumph 
for the English designers that the latest French 
battleship design—the St. Louis—is to have her 
four heavy guns mounted in pairs, in armoured 
emplacements on the line of keel. 

Tactical considerations have undoubtedly had 
considerable influence upon the designs and arma- 
ment of battleships, and, although the principle of 
a moderate all-round fire seems to be now in the 
ascendant, as against any special concentration of 
fire, it is not so long ago since we had a great outcry 
for ‘* bow fire,” at the sacrifice of all else, and the 
Victoria, Sanspareil, Hero, and Conqueror were 
built to meet this view, and were supposed to be 
ay adapted for carrying out the not too 
plausible fallacy of the ‘‘ end-on attack.” 

A fallacy it undoubtedly is, for a very little 
thought will show that if the enemy also adopts 
the end-on attack, the two ships or squadrons, 
if they do not collide and go to the bottom to- 
gether, must pass successively through the positions 
of broadside to broadside, quarter to quarter, stern 
to stern, and then, unless they mutually agree to 
run away from each other, they must pass through 
these positions again in reverse order, before they 
can once more get into the ‘‘end-on” or bow to 
bow position. 

It seems clear, therefore, that there are only two 
conditions under which a ship can be fought bows 
on to her enemy. One is, if the enemy is kind 
enough to run away; and the other, if the ship 
intended to be so fought is capable of going astern 
at high speed, and of being under control of her 
helm while so doing. The former is a condition 
which it would be somewhat rash to speculate upon ; 
and the latter assumes qualities which no fighting 
ships at present possess. 

Any arrangement of armament, therefore, which 
masks over a considerable arc of the horizon the 
principal gun- fire of a ship, must, on tactical 
grounds, be condemned ; and it would appear that 
the single - turret ships were built under an 
erroneous assumption of the feasibility of fighting 
a ship end-on to an enemy. 

It is not probable that for many years to come 
any admiral will command a homogeneous fleet— 
that it tosay, a fleet all the ships of which are 
armed and armoured on the same plan ; but as the 
great majority of ships now possess a practically all- 
round fire, it will be immaterial—so far as their 
own striking power of artillery is concerned—what 
aspect of hull they present to an enemy. The 
question, however, of the size of target they offer is 
a material one, and cannot be separated from the 
other. 

In the earlier ironclads, where the principal 
armament was all on the broadside, tactics were 
materially affected by the horizontal range or arc 
of training of the guns, and the formation known 
as the indented line was devised specially with 
the view to develop broadside gun-fire ; but this is 
all changed now, and with a practically all-round 
gun-fire in modern ships, we must look elsewhere 
for something to guide us in any speculations we 
may make as to the tactical advantage of any par- 
ticular form of attack relative to gun-fire, reserving 
for later discussion the close-quarter weapons of 
‘‘ram” and ‘‘ torpedo.” 

There is probably no physical subject concerning 
which there is greater delusion than in the estima- 
tion of the accuracy of gun-fire at sea when the 
observer is behind the gun firing. The shot always 
appears to go nearer to the object than it really 
does, particularly at long ranges. This is im- 
portant, as it wiJl be acknowledged, even by the 
most enthusiastic torpedoist or rammer, that upon 
the accuracy or otherwise of gun-fire will largely 
depend the tactics of modern fleets, if not the final 
result of an action. 

If the commander of a squadron possesses ever 
so slight a superiority of speed, and if he thinks 
he can count upon a greater accuracy of gun-fire 
on his side; or if the enemy’s ships offer higher 
and better targets than his ships ; or if the enemy 
is supposed to have a superior torpedo armament, 
or to be handier and more formidable as rams ; 
then the tactics of the said commander will be 
obvious : he will settle the issue by artillery fire, 
and will not allow either of the other weapons to 
come into action at all. 

If to this proposition it be replied that no de- 
cisive naval battle has ever yet been won by play- 
ing at long balls, the reply would scarcely appear 
to be relevant to modern ships and weapons, assum- 


mean any distance outside torpedo range. The 
practical range of the locomotive torpedo is about 
600 yards, and it is not too reliable for accuracy 
at that range. But, on the other hand, modern 
naval artillery consists of guns of extreme accuracy 
up to 2000 and 3000 yards. Indeed, the guns 
themselves are accurate far beyond these ranges, 
if you know the distance, but upon this depends 
the whole question of hitting or missing at all 
ranges beyond the practical point-blank range of 
the gun. 

The difficulty of ascertaining the distance at 
sea, and not only of ascertaining it, but of com- 
municating it quickly enough to the captains of 
guns to enable them to adjust their sights and 
fire their guns before the distance has materially 
altered, is one which has ever been present in the 
minds of practical gunnery officers. There are 
plenty of plans which do fairly well at target 
practice ; but it is doubtful if, amongst all the 
ingenious range-finders which have been invented, 
there is one which would justify its existence in a 
general action. 

The increased length of bore of modern guns, 
with the higher initial velocity and much flatter 
trajectory, gives us the best chance of hitting at all 
distances beyond point-blank range without know- 
ing the distance ; or, in other words, the practical 
point-blank range of guns has been greatly in- 
creased, and we may thus look for fair accuracy of 
fire in action up to 3000 yards. 


(To be continued.) 





HYDRAULIC BOILER SHELL PLATE 
BENDER 


Tue machine illustrated on page 477 has been 
designed to overcome the difficulties hitherto ex- 
perienced in bending to a true circle throughout, 
the heavy plates now used in marine boiler work. 
When such plates are bent in rolls, the cost of 
machines sufficiently powerful to deal with plates, say, 
12 in. in thickness, is very great, and the risk of their 
fracture by overfeeding is very considerable. But apart 
from this is the difficulty in bending the plate to a 
true curve at the end which leaves the rolls last. 

There is, of course, nothing new in bending plates to 
a circular form in hydraulic presses, and so far as 
boiler shell plates are concerned, this was, we believe, 
first done by Messrs. Ellsingham, of South Shields, 
the well-known boilermakers. They, however, passed 
the plates through a press on which the dies 
were placed horizontally, and considerable difficulty 
was therefore found, not only in insuring the 
fair entering of the plates, but still more in hand- 
ling plates 25 ft. to 30 ft. in length and from 7 ft. 
to 12 ft. wide by 1} in. to 1g in. thick. This difficulty 
was twofold—one to manage the straight long length 
before the plate was entered, and still more so 
when, having passed through the dies, it was 
curved to the radius of the boiler, and 25 ft. to 30 ft. 
of curved plate was in the air. All these difficulties 
were overcome, at the suggestion of Mr. R. H. Tweddell, 
by placing the girders vertically, as shown in our illus- 
tration, and the adoption of the parallel motion for 
working the moving girder, which, as is well known, 
is so successfully used in their multiple punching and 
plate-shearing machines by Messrs. Fielding and Platt, 
of Gloucester, who are co-patentees with Mr. Twed- 
dell, 14, Delahay-street, Westminster, in these in- 
ventions, and also in the boiler shell bender, now illus- 
trated. By the use of this frictionless gear another 
trouble hitherto experienced in presses which, from 
their length, require two or more hydraulic rams, was 
overcome. The difficulty in getting two or more rams 
on one long girder to travel at the same speed is 
well known; and this also tended to make untrue 
work, 

By placingthe machine vertically, all trouble in en- 
tering the plate fairly, ceased. The machine is placed 
on a level flooring of cast-iron plates and perfectly 
square with it ; therefore the boiler plate placed 
on edge thereon must enter squarely between the dies. 
Again, as soon as the shop crane has placed the plate in 
position, it is travelled forward by aman and a boy, 
who press small pinch bars—the ends of which enter 
small holes cast in the floor-plates — against small 
bars put into the tack holes already in the plate, and 
thus push it forward. In order to render this work 
easier, small hardened steel bars or runners about 4 in. 
in diameter are placed under the plate, and these run 
between it and the floor. Thus, after once the plate 
has entered, the shop traveller is free until required 
to take the finished plate away. : 

The machine itself consists of two vertical fixed 
girders united by a bottom bedplate, and also a top 
girder. In our illustration it will be seen that a por- 
tion of this girder is moved upwards out of its seat. 
Of course when the plates are being bent this bolt is 





ing that we translate the term “long balls” to 





secured to the outer girder, the object of its being re- 
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movable being to allow plates bent to a small dia- 
meter to be drawn up over the front girder when 
finished. 

The inner edge of the outermost girder, as will be 
seen by the section, Fig. 1, is convex, while the oppo- 
site edge of the moving girder is concave. Hence 
when the moving girder approaches the other, it bends 
the plate to a corresponding radius. It has been found 
in practice that it is not necessary that the dies should 
meet, having the plate accurately fitting the space 
between them; it is only necessary that the dies bear 
on three points, and, by means of a suitable regu- 
lating gear, the exact distance travelled by the moving 
die, to secure a uniform curvature throughout the 
plate, is maintained constant during the whole opera- 
tion. The importance, therefore, of the moving die 
being always parallel to the outer one, is obvious, and 
this end is secured by means of the parallel motion 
employed. 

The hydraulic cylinder is fixed to the back girder. 
To the top of the ram is attached a crosshead carrying 
two rollers. By means of two side rods a similar set 
of rollers are raised simultaneously with the top ones, 
Two straight facing pieces are on the moving girder, 
while on the back standard are two inclined planes. 
The rollers—which, by the way, are in rolling contact 
with each other and the above bearing surfaces— 
being pushed up by the rams, force the moving girder 
forward and press the plate. The return motion is 
effected by the weight of parts, assisted by an hy- 
draulic cylinder on the back girder. The working 
valve is shown on the bottom casting, on which also 
are placed, on either side, the swivelling rollers on 
which the plate partly travels. 

These machines have been made to take in and bend 
cold, steel plates 14 in. thick by 13 ft. wide; the 
length of the plate, of course, is unlimited, except 
by the difficulties of manufacture. 

The German Government (who, perhaps, just now 
take the lead in adopting any machinery tending to 
improve the quality and reduce cost of work) have 
three of these machines, all of the largest size, and 
Messrs. Blohm and Voss had one of the first in their 
works at Hamburg. In England the most successful 
application is probably that at Messrs. Doxford’s boiler- 
yard at Pallion. Much assistance was afforded to the 
makers by this firm, who took great interest in seeing 
that the machine was given all the advantages due to 
careful consideration in arranging for taking the plates 
to and from it, and in manipulating them on suit- 
able floor-plates. It may be here mentioned that, the 
machine being self-contained, practically no founda- 
tions are required. 

So far as speed of working is concerned, the largest 
and thickest steel plates in use can be bent to their 
final curvature at the rate of from 2 ft. to 24 ft. per 
minute, and in this machine the plate is only passed 
through the dies once, and there is no risk of frac- 
ture by feeding too quickly. It is a very valu- 
able addition to a boiler-yard plant, not only for the 
heavy class of work to which we have alluded, but 
also for smaller boilers and their plates. It occupies 
little space; in fact, at Messrs. Doxford’s it stands 
between the wall columns of their shop, and, unless 
pointed out, would hardly be noticed. The amount 
of water used is very small, and as all boiler-shops 
have now hydraulic pressure available, there is no 
additional outlay necessary on pumps and accumu- 
lator. 

In these benders, the latest addition to the large 
number of machine tools manufactured by them on the 
Tweddell system, Messrs. Fielding and Platt have 
achieved an undoubted success, and their workman- 
ship and design leave nothing to be desired. 





EARLY BRITISH LOCOMOTIVES. 

WE continue, this week, our series of enyravings of 
early locomotives,* which were at the Columbian 
Exposition. On page 480 are four engines which 
mark progressive steps in the development of the high- 
speed locomotive of to-day. Fig. 1 shows the first 
engine on the London and Birmingham Railway, the 
first portion of which, extending from London to Box- 
moor, was opened on July 20, 1837, by the locomotive 
illustrated, and which was driven on that occasion by 
Mr. Matthew Kirtley (afterwards so well known as 
locomotive superintendent of the Midland). This 
engine worked between Camden and Boxmoor, and 
was the first locomotive to run to London. In those 
early days the incline from Camden to Euston was 
worked by ropes, not locomotives. 

The Birmingham line was opened in August, 1839, 
and the “‘ Derwent,” illustrated by Fig. 3, was one of 
the company’s first engines, and was of Sharp’s well- 
known standard pattern of the period. 

rig. 2 shows the first of Stephenson’s celebrated 
long boiler engines, having all the wheels under the 
barrel of the boiler. It was delivered by the makers 
in the summer of 1842, and at once commenced to 


* The previous articles appeared in vol. lvii., pages 316, 
644, and 722, and on page 295 ante. 





run the North Midland Railway Company’s fast trains 
between Derby and Leeds; and at the time when, 
50 years ago, the present Midland was formed, this 
was one of the engines taken to as part of the amalga- 
mation, and it was one specially tested at the great 
battle of the gauges in 1845-6. 

The ‘‘ Lord of the Isles ” (Fig. 4) is, perhaps, one of 
the best known of historical engines, and has been 
present at many exhibitions in this and other countries, 
from the first, and, perhaps greatest—the World’s 
Fair of 185l1—and was sent to Chicago last year by 
the Great Western Railway Company. The ‘‘ Lord of 
the Isles ” was built at Swindon by Sir Daniel Gooch. 
It was not the first of its class, the development of 
the type having originated about five years before. 
The ‘‘ Lord of the Isles ” was 30 years in active service, 
and made a record of more than three-quarters of a 
million miles. The type is remarkable, the most 
striking feature being the pair of driving wheels 8 ft. 
in diameter ; there are four leading and two trailing 
wheels, all 4 ft. 6 in. in diameter. The following 
are some of the leading particulars ; 


Diameter of cylinders... a 18 in. 
Stroke os waa ed as 24 ,, 
Diameter of boiler aaa 4 ft. 9in 
Length "a aan ue is pS ee 
Number of tubes .. = 300 
Length ‘a 9 aa sad 11 ft. 1 in. 
Diameter ,, ata a oe 2 in. 
Firebox, length 5 ft. 6 in 
» width 6 ft. 
Area firegrate , 25 46 sq. fb. 
Total heating surface 1767 4, 
Total weight About 42 tons 





LONDON, BRIGHTON, AND SOUTH COAST 
RAILWAY STEAMER ‘“‘LA TAMISE.” 

WE recently published (see pages 385 and 395 ante) 
a description and illustrations of the passenger steamer 
Seaford, constructed by Messrs. Denny, of Dumbarton, 
for the London, Brighton, and South Coast Railway 
Company. This vessel is the third of the new fast 
steamers running between Newhaven and Dieppe, the 
other two—the Seine and the Tamise—having been 
built by the Société des Forges et Chantiers de la 
Mediterranée at their Havre establishment. With 
these three ships, and the improvements in the har- 
bours of both coasts, the service has become a fixed 
and reliable one, and the time of crossing has been 
reduced to about 34 hours. There is no wonder, 
therefore, that the cheap passenger service to Paris 
vid. Newhaven and Dieppe is constantly growing in 
favour and importance. Of the two French-built 
boats we gave a somewhat complete description on 
psge 623 of our fifty - seventh volume, and this 
week, on page 481, we publish illustrations of the 
Tamise, which will afford a means of comparison with 
the Seaford. The general dimensions of the Seine 
and the Tamise are similar, but there are certain dif- 
ferences in construction and motive power to which we 
have already called attention. The following are 
some of the leading particulars, which may be pre- 
faced by the remark that the Seine was put on the 
station in August, 1891, and the Tamise about the 
end of last year: 


Total length - Pre 269 ft. 
Beam... a oe sh cee 
Depth... aaa ae ef <a Meg as 
Draught of water amidships Pe $4.45 

e so. ait Ae aaa Sa oa 
Displacement, about ... 1020 tons 
Class of steam generator Belleville 
Number of generators ... 12(in ee 

of six 


Heating surface 11,000 sq. ft. 

Fire-grate surface... pt es ‘ hie 

Indicated horse-power a oe 4500 

Steam is furnished to a pair of vertical triple-expan- 

sion engines, each driving independently a four-bladed 
bronze screw, 9 ft. in diameter. The vessel is ad- 
mirably fitted for the accommodation of passengers, of 
whom between 700 and 800 can be carried. The 
various deck plans given on page 481 give a good idea 
of the promenade deck, as well as of the arrangements 
in the first and second class cabins and staterooms. 
It may be mentioned, in conclusion, that the Seine, 
which is somewhat inferior in horse-power to the 
Tamise, has cylindrical steel boilers, with return 
flues and Purves tubes; the grate area is about 336 
square feet, and the total heating surface 9720 square 
feet ; the maximum horse-power is 4000. 








THE UNION AUTOMATIC PNEUMATIC 
RAILWAY BLOCK SYSTEM. 

In the automatic pneumatic block system of the 
Union Switch and Signal Company, of Swiss Vale, 
Pennsylvania, now largely in use on railways in the 
United States, the rails are used to form the cir- 
cuit, each insulated section of track terminating in 
a battery at one end and a relay at the other. A 
train coming on the insulated section makes a short 
circuit and cuts out the relay, which, being demagne- 








tised, breaks a local circuit of greater electromotive 
force, and puts the signal to ‘‘Danger.” Up to this point 
the system resembles closely others in use ; but the 
development consists in utilising compressed air as a 
means of working signals, which are of the semaphore 
type. A 2-in. main is laid from the source of supply 
along the side of the railway, either underground or 
placed on standards ; this main has branches terminat- 
ing at the air cylinders of the several signals. There 
are several forms of these air cylinders, which are 
similar to those used for operating signals in the 
pneumatic interlocking system. Normally each signal 
is held in the ‘‘ Clear ” position by the active force of the 
compressed air in the cylinder, and the energy of the 
local circuit passing through the electromagnet, and 
holding the air admission valve open. The advantage 
of this arrangement lies in the fact that the failure of 
either motive power will result in the heavily counter- 
weighted signal rising to ‘‘ Danger.” The same effect 
occurs if a train enters a section covered by the signal, 
as the current through the electromagnet of the signal 
cylinder is then cut out, the admission valve is closed, 
the exhaust valve opened, and the signal is set to 
‘* Danger.” 

Each home signal has a corresponding distant signal 
at the next block station back, the two signals work- 
ing on the same circuit. In this way a home anda 
distant signal are always found on the same post, and 
ap engineman knows the condition of the road for two 
blocks ahead ; this makes it possible to run at full 
speed, except when a home signal is known, from the 
indication of its distant signal, to be at ‘‘ Danger.” All 
switches are in circuit, and must be set for the main 
line before the ‘‘ Clear” signal can be given ; the rails 
of the side tracks from switch to clearance point are 
also in circuit, so that a train on the side track, but 
fouling the main track, will keep the main line block 
signals at ‘‘ Danger.” 

The relays used in connection with the pneumatic 
automatic block signals are provided with a shunt 
circuit, as a protection against lightning (Figs. 12and 
13), with a flow of a very heavy current passing through 
the overhead line and entering the contact points of 
the relay through a lightning arrester. If the stray 
current be strong enough to fuse the lightning arrester, 
the battery controlling the signals on this block will be 
cut off and the signals assume a ‘‘ Danger ” position. 
In case the contact points of the relay should become 
fused together and a train should enter the track sec- 
tion controlling this relay, the dropping of the arma- 
ture would establish a new circuit through the fused 
points and the back contact of the armature, giving a 
new and shorter path for the current to flow through, 
and, consequently, short-circuit the signal magnets, 
causing the signals to return to the ‘* Danger” position. 

The arrangement of line between the home and dis- 
tant signal is such that, in case of a break between the 
two pas the distant signal would only be thrown 
out of operation, as each signal is provided with a 
separate ground, the battery power being supplied to 
both signals through the eame relay, and the circuit 
broken at this point will set both signals at ‘‘ Danger.” 
The distant or repeating signal, besides being con- 
trolled from the home signal relay, is also governed 
by the home signal located on the same post. 

The wire, before entering the binding post on the 
distant signal magnet, is carried to a circuit-breaker, 
and operated by the home signal blade, and when the 
home signal is clear, the circuit-breaker is open to 
the ground, and the circuit passes through the 
distant signal magnet, provided its home signal is 
at ‘‘Clear.” If the homesignal goes to ‘‘ Danger,” the 
circuit-breaker controlling the distant signal on the 
same post is closed, and a new ground is made, offer- 
ing less resistance to the magnet, thereby releasing the 
armature, allowing the air to escape, and causing the 
signal to return to the horizontal position. 

Figs. 1 to1l, on page 484, show the principle of 
operation of the system. The tracks to be protected 
are divided into as many sections as may be desired, 
usually one mile or less in length, with the adjacent 
rail ends of each, electrically insulated from each other 
by means of a very substantial oak splice bar (Fig. 3), 
and a plate of vulcanite between the ends of the rail, 
or the ordinary fishplate may be used, insulated by 
means of fibre plates and washers. Either of these 
devices is found to be just as durable and safe as the 
ordinary fishplate. Between these insulated joints, for 
the entire length of each section, the adjacent ends of 
each rail are jointed together by a short piece of galva- 
nised iron wire (Fig. 6), riveted securely one end to 
each rail. This is done to insure a good electrical con- 
nection between rails which, owing to loose bolts, 
rust, scale, &c., cannot always be depended upon with- 
out this provision. To one end of each of these sections 
(Fig. 11) is attached a pe peer battery, with one 
pole connected to the end of each rail. ‘T'o the other 
ends wires run direct to the magnet‘of an ordinary 
relay. This relay controls, through its armature, the 
circuit governing the signal. 

It will be readily understood that, normally, as lon 
as the track is clear, the current from the battery wil 
flow through the rails from one end to the other, to 
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STANDARD AUTOMATIC PNEUMATIC INTERLOCKING SIGNALS 
CONSTRUCTED BY THE UNION SWITCH AND SIGNAL COMPANY, SWISSVALE, PENNSYLVANIA. 

(For Description, see Page 483.) 
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AUTOMATIC SWITCH AND RAILWAY YARD LOW SIGNAL. 


CONSTRUCTED BY THE UNION SWITCH AND SIGNAL COMPANY, 
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the magnet of the relay, thus forming a complete elec- 
tric circuit, of which the rails themselves are the con- 
ductors, and hold the relay magnetised. While in this 
condition, the relay attracts its armature and holds a 
second, independent, circuit closed on the signal, 
which, from its construction, assumes a safety or 
‘* Clear ’’ position at such times. 

Assuming everything to be normal, as shown in 
Fig. 11, and a train runs on to the section, the effect 
will be that the circuit from the battery, instead of 
passing through the relay, instantly takes a much 
shorter path through the wheels and axles of the train, 
which, owing to their number and many times greater 
area over that of the small wires of the relay magnet, 
offer infinitely less resistance to the current ; and as, 
from established laws, the current, in flowing through 
two or more paths, will pass each in direct proportion 
to their resistance, it will be readily seen that that 
part of the small current furnished by a single-cell 
battery flowing through the relay when the section is 
occupied by a train, will be imperceptible, conse- 
quently the train has the effect of demagnetising the 
relay and permitting its armature to fall away from 
its contact point, thus breaking the circuit of the 
signal, which instantly goes to ‘‘Danger.” In passing off 
the section, the current, having no alternative, again 
flows through the magnet, and the signal, circuit being 
again established, immediately returns to ‘‘ Safety.” 

In case a siding or cross-over should be included in 
any block section, each switch is provided with a 
switch-box (Fig. 4), which, as long the switches are 
set properly for the main line, holds the track circuit 
complete, but on opening the switches interrupts it, 
so as to cause the same effect as a passing train. A 
proportion of the siding is also taken in the circuit in 
such a manner that, although the switch may be set 
to ‘* Main line,” the signal will remain at ‘‘ Danger,” 
unless every —_ of the train has passed on the 
siding beyond the danger point. Should a car 
approach the danger point at any time, from any 
cause, the signal will instantly display ‘‘ Danger.” A 
broken rail will announce itself by interrupting the 
track circuit and setting the signal to “Danger.” It 
will be seen that the vibration of a train in no way 
affects the working or wear of any of the parts, and 
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that a broken jar, rail, or wire will only result in 
throwing the signal to ‘‘ Danger.” Fig. 1, page 484, 
ives a general idea of the pneumatic block system. 
"he signals to the right are shown at ‘‘ Danger,” 
after having been passed by the train which is still 
in the block protected by them, while those on the 
left are shown ‘‘ Clear,” with the sections ahead un- 


occupied. Several arrangements for the protection of 
the batteries are in use, but the one shown in sketch 
makes the most durable and efficient, as it places the 
batteries where they will be safe from frost and 
storms, and insure an even temperature throughout 
the year. 

The signals are of the standard pattern semaphores 
(see Figs. 14 to 18) which are used on the Pennsy)l- 
vania Railroad, and are connected directly to an 
electro-pneumatic cylinder which receives its air from 
a branch of the main air pipe, which extends the 
whole length of the system, either under the ground, 
or on standards along the side of the road-bed, as may 
be desired, and supplied from one or more air-com- 
pressors, suitably located. 

The cylinder (see Figs, 2 and 19) consists of three 
essential parts, viz., an electro-magnet, a pin-valve 
controlled by it, and a cylinder, the pressure of which 
is regulated by the valve. The magnet is controlled 
by the track relay, and is normally charged, holding 
the exhaust closed and the seepage of the pressure 
opened to the cylinder, which holds the piston de- 
pressed, and the signal consequently ‘‘ Clear.” The top 
signal on each post pertains to that section immediately 
in advance, and is the ‘‘Home” or ‘‘Stop” signal, 
while the lower signal pertains to the first section 
just beyond the post upon which it is located, and isa 
cautionary or distant signal, to the top signal of the 
post just beyond the block shown, and is controlled 
directly by it. 

From Figs. 7, 8, 9, and 10 a general idea of the 
operation of the signal may be had as the train ad- 
vances. 

In Fig. 7 a train on Block A has set the home and 
distant signal a and a! ; in Fig. 8 the train on Block B 
has set the signals } and b', and cleared the home 
signal a on Block A, leaving a’, the distant signal, at 











‘*Danger,” to warn a following train that the previous 
train is occupying Block B and block just ahead of 
Block A. Fig. 9 represents the train on Block C, 
with signals c and c! at ‘* Danger,” b ‘‘ Clear,” and b! 
(distant) at ‘‘Caution.” Fig. 10 represents a train 
going from one block to another; the signals d and 
@ at ‘‘ Danger,” the signals c and c! at ‘‘ Danger,” and 
}) still at ‘‘ Danger,” where it will remain until the 
rear of the train has crossed the insulation at signal 
d and d', when b! will go ‘‘Clear,” and signal c will 
also go ‘‘Clear,” leaving c! at ‘‘ Danger.” The wires 
lead from the rail ends to the relay (Fig. 5), in 
the box provided for it on the post, or to the battery 
cellar, as the case may be, and run in insulated 
wire, and are placed underground, and the whole 
encased in grooved casings, so it will not be disturbed 
by the trackmen. Figs. 20 to 29 are details of the 
standard automatic safety switch and low signal, as 
fitted in the Pennsylvania station yard by the Union 
Switch Company, and Fig. 30 is a plan of a signal 
installation with a 54-lever frame on the level crossing 
at Stewart’s-avenue and Twenty-second-street, Chicago, 
a point where the tracks of half-a-dozen railroads 
cross each other. 





NOTES FROM THE SOUTH-WEST. 

Cardiff,—The steam coal trade has shown a firm tone, 
The Peninsular and Oriental Steam Navigation Com- 
py, has invited tenders for a supply of 120,000 tons of 

outh Wales steam coal, and other large steamship com- 
panies are stated to be also negotiating contracts. At 
present no large contract has been concluded, but it is 
expected that no contracts made will be based upon a 
price of less than 11s. to 11s. 6d. per ton. The best steam 
coal has made 11s, 9d. to 12s. per ton, while ‘secondary 
ditto has brought Ile. to lls. 6d. per ton. House- 
hold coal has continued active; No. 3 Rhondda large has 
made 10s. 3d. to 10s. 6d. per ton. Foundry coke has 
brought 17s. to 18s. per ton, and furnace ditto has made 
15s. to 16s. per ton. The manufactured iron and steel 
trades have shown little change; heavy section steel 
rails have been quoted at 3J. 12s. 6d. to 3/. 15s. per ton, 
while light section ditto have brought 4/, 10s. to 4/. 12s. 6d. 
per ton. 


The ‘‘ Gibraltar.”—It has been found that the engines 








of the cruiser Gibraltar, which had been selected for 
service on the China station, will require so many altera- 
tions to fit her for a foreign commission that two months 
will be required to prepare the ship for sea. 


Teign Valley Railway.—At a meeting of the local com- 
mittee of the Exeter, Teign Valley, and Chagford Rail- 
way, it was reported that members of the committee had 
visited Lustleigh, Bovey, and Hennock, with satisfactory 
results. The engineers are staking out the line between 
Teign House and St. Thomas, Exeter, and the contractors 
—— next week and proceed actively with the 
works. 


The Severn.—A meeting of a committee appointed in 
March to decide upon the best scheme for putting boats 
on the Severn was held at Worcester on Saturday. The 
chairman (Mr. Alderman Higgs) explained that he had 
been appointed to negotiate with Cardiff traders respect- 
ing the formation of a company for building suitable 
steamers for the traffic. Since March a scheme for the 
formation of a transport company had been considered 
by the traders of Cardiff and Worcester, but it was not 
until Friday that he had an interview with Sir W. T. 
Lewis, who authorised him to publicly state that the Bute 
Docks Company was prepared to support, financially and 
otherwise, the proposed scheme of a water transport 
company. A committee was appointed to further confer 
with Sir W. T. Lewis. 


The ‘* Sharpshooter.” — The Sharpshcoter, gunboat, 
which left Plymouth on Friday for steam trials in the 
Channel, returned on Saturday afternoon. The first trial 
was for four hours, during which no difficulty was expe- 
rienced in developing 2500 horse-power indicated. A 30 
hours’ natural draught trial was then commenced, the 
Admiralty instructions being that the mean indicated 
horse- power should not be less than 2500. In consequence 
of the defective packing of some of the glands, the trial 
had to be curtailed by two or three hours; but as the 
mean indicated horse-power for the time run was slightly 
in excess of that specified, it is considered probable that 
the trial will be regarded as sufficiently satisfactory. 


The Electric Light in Wales.—The engines and dynamos 
at the electric lighting station at Cardiff had a prelimi- 
nary run on Saturday, and the experiment was quite 
successful. It is probable that in a week the street lamps 
will be lit by electricity. On Tuesday evening the Mayor 
and Town Council of Aberystwith inaugurated the electric 
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lighting of the Marine Front and main portions of the 
town. The Marine Esplanade is lighted by arc lights of 
2000 candle-power, placed 45 yards apart, and similar 
lamps are placed in the main thoroughfares. 


Sewage at Exeter.—At a meeting of the Exeter City 
Council on Wednesday, the town clerk stated that he and 
the surveyor had an important interview with the Lccal 
Government Board on Monday, and again on Tuesday, 
with reference to a sewage disposal scheme. Mr. Cameron 
was preparing a report. 

Barry Railway.—It has been decided to widen the 
bridge in Weston-equare, Cadoxton, and steps are being 
taken to widen the lines between Barry Dock and 
Cadoxton. Other necessary arrangements are being 
made so as to establish through enger traftic between 
Barry and Pontypridd. The Vale of Glamorgan Railway 
is being proceeded with ; the contractors (Messrs. Pethrick 
Brothers) are making preparations for excavating a 
tunnel at Porthkerry. 


Institute of Marine Engineers.—The Bristol Channel 
centre of the Institute of Marine Engineers will open its 
winter session by holding its fourth annual dinner at the 
Royal Hotel, Cardiff, to morrow (Saturday). The presi- 
dent of the Institute is Sir T. Sutherland, K.C.B., M.P., 
the president of the Bristol Channel centre being Pro- 
fessor Elliott. Papers dealing with various matters of 
interest connected with marine .engineering and naval 
architecture are being arranged for; some of these papers 
will be contributed by local members. Sir E. J. Reed, 
M.P., is expected to be present at to-morrow’s dinner. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron ip saggy the quarterly 
meeting of the northern iron trade was held on ’Change 
here, but the attendance was small, few people being 
present from a distance, and the tone of the market was 
flat. Unlike quarterly gatherings of old, there were no 
exhibits, and, in fact, there was nothing to indicate that 
the market was the quarterly one. Quotations were 
easier, and sellers were a good deal more anxious to do 
business than buyers. In the early part of the day 
makers held out for 36s. for early f.o.b. delivery of No. 3 
Cleveland pig iron, and in some cases that figure was 
realised, but business was also done at 35s. 104d., and later 
on transactions were recorded at 35s. 9d. Buyers were very 
backward, and would only purchase what they needed to 
meet immediate requirements. e lower qualities were 
easier in price. No. 4 foundry was said to have been 
disposed of at 35s., but 35s. 3d. was generally named. 
There was an abundant supply of grey forge, and parcels 
were readily sold at 34s. Middlesbrough warrants were 
very weak, and little was done in them. They opened at 
35s. 9d. and closed 353. 7d. cash buyers. There was not 
much demand for east coast hematite pig iron, and mixed 
numbers were put at 43s. for early delivery, a price which 
must leave very little profit for makers with present cost 
of production. Spanish ore was pretty firm, owing to 
freights being rather better. Rubio was quite 12s. ex- 
ship Tees, and in some cases rather more was asked. 
To-day the market was very weak. Prices of makers’ 
iron were hardly quotably altered, but they had a down- 
ward tendency. Middlesbrough warrants fell to 35s. 5d., 
which was the closing cash price of buyers. 


Manufactured Iron and Steel.— Again an unsatisfactory 
account must be given of the manufactured iron and steel 
trades. Some firms are pretty well off for work, but 
several establishments are still very badly employed, and 
new orders are difficult to secure. There is rather more 
inquiry for steel rails, but quotations do not improve. 
Common iron bars are 4/, 17s. 6d., iron ship-plates 4/, 153., 
iron ship-angles 4/. 12s. 6d , steel ship-plates 4/. 17s. 6d., 
and steel ship-angles 4/. 15s.—all less 24 per cent. discount 
for cash. Heavy sections of steel rails keep at 3/. 12s, 6d. 
net at works, 


Palmers’ Shipbuilding and Iron Company.—The annual 
meeting of this company was held yesterday at Newcastle, 
Mr. John Milburn presiding. The proceedings were 
private, but the meeting took a very hopeful view of the 
future of the company. The chairman, in dealing with 
economical improvements that had been effected, stated 
that they had already resulted in saving 16,000/. per 
annum, and they expected shortly, — improve- 
ments, to save annually 20,000. As Howden Shipyard 
could not be worked profitably, arrangements would 
made to close it at present, but it was gratifying to say 
that Barrow Shipyard had paid last year, as also the engine 
works, while for the first time for many years the steel 
works had been profitably conducted. There had been some 
loes in the blast-furnace department, but the amount 
was reduced, and it was anticipated that this depart- 
ment would soon be satisfactorily conducted. Some im- 
provements in the ———-~ capacity of the works were 
being made by additions to the shipyard and engine 
works, and the remodelling of the iron works would bring 
them up to date, and make them thoroughly efficient. In 
addition to these important changes, the revision of 
accounts and the providing further capital on new deben- 
tures, which amounted to 150,000/., and were to purchase 
old debentures which were bearing a high rate of in- 
terest, constituted very important improvements, from 
which the company should shortly gain very substan- 
tial advantages, and once more be placed on a high 


and solid foundation. The report was unanimously 
adopted. The retiring directors, Messrs. C. B. McLaren, 

-P., and Alfred M, Palmer, were unanimously re-elected 
and Messrs. Edwin Collier and Co., Manchester, and 
Monkhouse, Goddard, and Co,, Newcastle, were re- 
appointed auditors, 








The Fuel Trade.—F uel changes very little. The demand 
on the whole is fairly good. At Newcastle best North- 
umbrian steam coal is quoted 10s, 9d. ; second qualities, 
10s. ; and small, 4s. 9d. Gas coal averages from 7s. 6d. to 
7s. 9d., but some is said to have been sold at less. Coke 
is steady. Here 12s. 3d. to 12s. 6d. is quoted for average 
qualities delivered at Cleveland blast-furnaces. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quiet in 
the pig-iron warrant market last Thursday forenoon, 
when about 10,000 tons of Scotch were dealt in, and the 
cash price rallied 4d. per ton at 42s. 94d. Other irons 
were also harder, but neglected. There was a further and 
more pronounced improvement in the afternoon; the 
dealings, however, were limited to some 5000 or 6000 tons, 
all Scotch, the price of which rose 14d. per ton, and other 
sorts 2d. to 34d. The settlement prices at the close 
were—Scotch iron, 42s. 104d. per ton ; Cleveland, 36s.; 
Cumberland and Middlesbrough hematite iron re- 
spectively, 43s. 104d. and 42s. 104d. per ton. On 
Friday forenoon business was inactive. About 12,000 tons 
of Scotch and a few lots of Cleveland and hematite iron 
changed hands, all near the previous afternoon’s prices. 
Business in the afternoon was confined to Scotch warrant 
iron, of which about 12,000 tons were sold. Iron was 
rather pressed for sale, but the quotations closed steady 
at a decline of 4d. each in Scotch and hematite iron, and 
14d. in Cleveland. At the close the settlement prices 
were — Scotch iron, 42s. 9d. per ton; Cleveland, 
353. 104d.; Cumberland and Middlesbrough hematite 
iron, 43s. 104d. and 42s. 104d. per ton, respectively. Only 
about 5000 tons of Scotch iron were told on Monday 
forenoon, the market being very quiet. Cleveland 
and hematite irons were neglected. Scotch lost 4d. 
per ton. In the afternoon the market was fiat, 
presumably in consequence of the reports regarding 
the collapse of the miners’ strike. Abont 10,000 tons 
of Scotch iron were sold, and the cash price declined 14d. 
per ton from the forenoon. There was no change other- 
wise. The closing settlement prices were—Scotch iron, 
42s. 74d. per ton; Cleveland, 35s. 104d.; Cumberland 
and Middlesbrough hematite iron, respectively, 43s. 6d. 
and 42s, 9d. per ton. The market was dull on Tuesday 
forenoon, with prices all easier in tendency. Some 10,000 
tons of Scotch were sold, the cash quotation dropping 1d. 
per ton. Nothing was done in Cleveland or hematite 
irons, the prices of which declined 1d. to 14d. per ton. 
About 15,000 tons were sold in the afternoon, principally 
Scotch, and the cash prices were flat, the decline ranging 
from 14d. to 2d. per ton. At the close the eettle- 
ment prices were—Scotch iron, 42s. 44d. per ton; 
Cleveland, 35s. 74d. ; Cumberland and Middlesbrough 
hematite iron, 43s. 6d. and 423. 74d. per ton respectively. 
There was a very quiet market this forenoon, when about 
15,000 tons of Scotch and a few lots of Cleveland and 
hematite iron were sold. The tone was flat, and [prices 
declined all round from 1d. to 5d. per ton. Some activity 
arose in the afternoon, and the market was firm. Close 
on 20,000 tons—15,000 tons Scotch—were sold, and prices 
made a move upwards, the settlement prices being, re- 
spectively, 423. 4$d., 353. 6d., 43s. 6d., and 423. 3d. The 
following are a few of the quotations for No. 1 special 
brands of makers’ iron : Summerlee, Coltness, and Calder, 
59s. per ton—all shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 54s.; Shotts (shipped at Leith), 54s. per ton ; 
Garteherrie, Langloan, and Carron out of themarket. Since 
last report blast-furnaces have been blown in again at 
Gartsherrie and Calder Iron Works, ae altogether at 
least a dozen in active operation in Scotland, as compared 
with three at the close of last week, and 41 at this time 
last year. Asthe amount of coal available is now very 
considerable, quite a number of other blast-furnaces are 
being prepared for active work again. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 2236 
tons, against 5035 tons in the corresponding week of last 
year. They included 150 tons for Italy, 220 tons for 
Germany, 216 tons for Holland, smaller quantities for 
other countries, and 1460 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 295,428 tons yesterday afternoon, as com- 
pared with 296,673 tons yesterday week, thus showing 
for the week a reduction amounting to 1245 tons. 


Glasgow Copper Market.—One lot of copper was sold 
last Thursday forenoon at 41/. 13s. 9d. per ton three 
months; there were no sales in the afternoon, but the 





be | Price was 2s. 6d. per ton better. On Friday forenoon 


411. 17s. 6d. three months was the price at which one lot 
changed hands, but in the afternoon the metal was 
neglected and unchanged in price. The price was 2s. 6d. 
up on Monday forenoon at 42/. three months, but the 
market was idle, as was also the case in the afternoon. No 
business was done yesterday, either forenoon or afternoon, 
and the price declined 2s. 6d. per ton. Copper was idle 
this forenoon, and 2s. 6d. Ly ton easier in price. In the 
afternoon 50 tons changed hands at 417. 12s, 6d. per ton 
three months, with sellers at the close wanting 1s. 3d. per 
ton more, 


Sulphate of Ammonia Market.—The sulphate of ammonia 
market has become suddenly very flat, consequent on the 
blowing-in of furnaces, which will increase the make, and 
on account of the absence of shipping orders at the 
moment. From the middle of August to the middle of 
September the price remained at 13/. 10s. per ton, while 
this week the quotation bas fallen to 127.108. It was 
expected that the effect of the coal strike would be to 
raise the price, as the furnaces which produce large 
quantities were all blown out, but instead the tone 
became weaker than was the case prior to the miners 
suspending work. With a revival in the ones demand 
which may shortly set in, an improvement will possibly 








follow. Yesterday afternoon the tone was still easier, 
business being done at 127. 7s. 6d. 


Finished Iron and Steel Trades.—Now that the miners’ 
strike is practically over, so far as the West of Scotland 
is concerned, active arrangements are being made for 
starting the various steel and malleable iron works in 
Lanarkshire, and there is every prospec tthat within the 
next 10 days, or so, the industrial machine will be running 
as fully as it was prior to the outbreak of the struggle 
some 16 weeks ago. At Clydebridge Steel Works all the 
machinery is already on, although the first charge was 
only made on Sunday forenoon, and yesterday ship plates 
were being rolled. A beginning has been made at the 
Newton Steel Works, and steam is baing got up at Bloch- 
airn, while at Motherwell and Coatbridge work is nearly 
in full swing. Steelmakers report a very good inquiry for 
material for shipbuilding purposes ; indeed, the demand 
in that connection shows that the supplies lately re- 
ceived from England were only to cover the most press- 
ing requirements, and that quite a lot of work remains 
for execution in this district. For general purposes 
there is also a good inquiry. Makers of malleable iron 
are booking orders somewhat freely, and their advices 
indicate that no small amount of work has still to be 
placed 

Cast-Steel Stems for Government B1ttleships.—The Steel 
a ag of Scotland have just completed at their Newton 
Works the cast-steel stems of the battleships Jupiter, 
Mars, and Cesar. These vessels are alike in every detail, 
and when complete they will each have a displacement of 
14,900 tons, in fightingtrim. The Jupiter is already well 
advanced in the Clydebank Shipyard, while the Mars is 
being built at Birkenhead by Messrs. Laird Brothers, and 
the last-mentioned of the trio will shortly be laid down at 
Portsmouth Dockyard. 





THE Hermite ELEcTRICAL SANITATION PRocess.—The 
Ipswich Town Council decided at their meeting on Wed- 
nesday, the 10th inst., to adopt the Hermite process. 
This decision was unanimous, and resulted from the ex- 
ceedingly favourable report submitted by the Sewer 
Committee on the trials which have been made on the 
main sewers of the town during the last three months. 
We understand the permanent installation is to be pro- 
ceeded with as rapidly as possible. 





THe Heriot-Watr CoLLeck. EpinsurcH.—We have 
received a copy of the Heriot-Watt College calendar for 
1894-5, an examination of which proves the technical 
department of the institution to be very well equipped. 
The electrical laboratories contain dynamos, motors, and 
all the usual testing plant, whilst the engineering labora- 
tory has a 100,000-lb. Greenwood and Batley horizontal 
testing machine, in addition to a cement tester, an oil 
tester, &c. There is also a large compound steam engine 
and locomotive boiler, the former being specially arranged 
for experimental work ; workshops are also provided both 
for wood and iron, and contain the usual tools. Special 
attention is devoted to the evening classes, and including 
these some 3000 students were on the books of the college 
last session. 





Tue INCORPORATED ASSOCIATION OF MUNICIPAL AND 
County Encineers.—The 18th voluntary pass examina- 
tion of candidates for the offices of municipal engineer 
and Local Board surveyor, carried out by this Association, 
was held at the Council House, Birmingham, on Friday 
and Saturday, October 5 and 6. Eighteen candidates 
presented themselves for examination, the written portion 
of which wastaken on the first day. The greater part of 
the second day was occupied with the viva-voce portion of 
the examination. The examiners were: 1. Engineering 
as applied to municipal work, Edward Pritchard, 
M. Inst. C.E., of Birmingham and London. 2. Building 
Construction, W. George Laws, M. Inst. C.E, City 
Engineer, Newcastle-on-Tyne (Past President). 3. Sani- 
tary Science, A. M. Fowler, M. Inst. C.E., of Man- 
chester (President). 4. Public Health Law, Joseph 
Lobley, M. Inst. C.E., Borough Engineer, Hanley (Past 
President). The next examination will be held in 
London in April, 1895. 





A Map or Intanp NAVIGATION FOR ENGLAND AND 
Watrs.—Mr. Lionel B. Wells, M. Inst. C.E., of Queen’s- 
chambers, Manchester, has just issued a second edition 
of his valuable map of the canals and navigable rivers 
of England and ales. By further research since 
the first edition was published, he has found a few more 
miles of navigable waterway, so that the total has risen 
from 3913 to 3935 miles. Attached to the map is a list of 
the canals and inland navigations, the total length, and 
the fact whether they are independent or railway-controlled 
being also noted. By the use of different colours and the 
thickness of the line denoting the waterway, indications 
are given as to its nature, and the size of vessels that it can 
accommodate. Abandoned or derelict canals, and those 
which have been converted into railways, are also shown. 
The map shows what a valuable network of waterways we 
might have had in this country had they not been so 
fatally neglected. It is lamentable to see the large 
extent of canal mileage under the control of railways, 
and in regard to this matter it may be said that many 
railway-controlled canals which —— on the map as 
capable of being used might, for all practical purposes, 
as well be indicated by the dotted line which Mr. 
Wells uses to denote ‘‘ abandoned or derelict.” By means 
of a comprehensive but exceedingly clear system of 
lettering, reference is made from the map to the table,so 
that no difficulty is experienced in connecting the two. 
Mr. Wells’s long connection with the engineering of inland 
waters should be a sufficient guarantee of the accuracy of 
the matter set forth. 
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SLOTTING MACHIN 


E. 


CONSTRUCTED BY MBSSRS. THOMAS SHANKS AND CO., ENGINEERS, JOHNSTONE, N.B. 





WE give above an illustration of a very large ma- 
chine, with 40 in. stroke, made by Messrs. Thomas 
Shanks and Co., Johnstone, near Glasgow. The prin- 
cipal features are: The frame is made in one casting, 
as in a punching machine, the object being to render 
the strains self-contained. The dimensions of this cast- 
ing are the exact maximum of railway transport. The 
slide bed is very wide, and both the transverse and 
longitudinal movements are taken by double screws. 
The tool will slot in the middle of a piece of work of 


9 ft. 6 in. diameter, and the stroke can be varied with- 
out stopping the machine. 

The bed upon which the tool ram moves has a 
vertical movement of 30 in., and both this and the 
three movements of the tables have quick adjustment 
by power in either direction. 





Austrian State Raitways.—The sana revenue 
of the Austrian State lines in the first eight months of this 


year was 5,564,335/., showing an increase of 474,233/. as 


fi 


( 


; 


compared with the corresponding period of 1893. Special 
traffic incident to an exhibition at Lemberg contributed 
to this result, 


Serve Tupes: Erratum.—We regret that in our 
notice of Mr. Blechynden’s experiments on Serve and 
plain tubes which appeared on e 461 of our last issue, 
| certain data were misinterpreted. The temperatures given 
| in our note are not the temperatures of the products of 
‘combustion, but the differences in temperature between 
, these products and the water in the boilers, 
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Avsrria, Vienna: Lehmann and Wentzel, Kiirntnerstrasse. 
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ENGINEERING AS A LEARNED 
PROFESSION. 

Ir is not so long ago that the claim of the en- 
gineer to be considered a professional man received 
but a grudging assent, and that he was treated 
merely as a superior kind of mechanic. That time 
is now past, but even at the present day the public 
does not exactly class his calling among the ‘‘learned 
professions.” The lawyer, the divine, and the 
doctor all stand on assured ground in the public 
imagination, but the engineer comes under a dif- 
ferent classification. This results, we take it, from 
the scant literature associated with the science of 
engineering. Every clergyman is supposed to have 
a study filled with the ‘‘ Fathers” and other pon- 
derous tomes, and it is imagined that the greater 
part of his time is spent in that apartment in the 
perusal of erudite works, both ancient and modern. 
The lawyer brings his books into court with him, 
and sometimes the benches are completely covered 
with records of cases and expositions of principles. 
Whole libraries are composed entirely of legal 
works, and grow daily larger with the reports of 
voluminous judgments, incomprehensible to the 
lay mind. The doctor, too, has his books, and if these 
are not so large and numerous, they are still more 
difficult of comprehension than those of the lawyer. 
But the publicknows nothing of the engineer’s books. 
They look upon him, if he be more than a manu- 
facturer, as a kind of genius who arrives at his 
results by inspiration, aided by a certain amount 
of mathematics. They regard his abilities as some- 
thing that he was born into, like the colour of 
his hair or the size of his feet, and while they 
admire the results of his work, they do not feel 
that he deserves any special personal reverence. 
The engineer suffers, too, in the popular esteem, 
as compared with the members of older callings, 
in having no professional manner. He is too like 
other men to strike the popular fancy. The 
judge on the bench, even the family solicitor in 
his office, is something above and apart from ordi- 
nary humanity. The parson never forgets his call- 


gg | ing, and seldom discards his uniform. The doctor, 


although often a jolly good fellow away from 
| home, cannot afford to gain a reputation for 
levity in his own district ; an imposing deport- 
ment is of more use to him in securing patients 
than the closest study. And so it follows that all 


7| these men are called ‘‘learned.’’ They have their 


books, and they never let any one find out how 
much—or how little—they know of them. Their 
demeanour is a coat of mail against the shafts of 
curiosity, and they are judged by the ponderousness 


1 | of their armour. 


The engineer, it must be confessed, has as little 
as can be imagined of the appanage of learning. As 
a rule—to which, however, there are some notable 
exceptions—he does not cultivate an imposing 
manner. He eats, drinks, and jokes like other 


men, and sometimes, also, his language is ‘‘ frequent 
and free.” His books, which are few, he usually 





keeps at home, while a Molesworth, or similar 


compilation, robs his office of any appearance of 
erudition that might otherwise pertain to it. His 
terminology is fairly comprehensible, and when it is 
not he is always ready to explain it to the lay mind. 
It is seldom that he can return a direct answer to the 
matters submitted to him. He needs surveys and 
plans, and time for consideration, before he can 
give his judgment. His methods are open to in- 
spection, for when the conditions of the problem 
are set forth on paper, half the difficulty is gone. 
The public may not be able to entirely follow the 
working of his mind, but it is evident to them that 
it does not rest on accumulated lore ; his deep 
thought and wide investigation make no visible sign, 
and there is nothing to show that his ends are not 
attained by intuition, although, as a matter of fact, 
his processes of work depend very little upon 
genius, except it be in that variety which has been 
defined as an infinite capacity for taking pains. 

In spite of the want of popular appreciation, 
there is no doubt that a certain section of the 
engineering profession aspires to be considered 
learned. Further, it seems likely that it will attain 
its object ; but it will not be by its own exertions. 
It will owe its elevation to a body of men on 
whom it is apt to look with scant appreciation, 
that is, to the professors. These will gain for 
themselves the reverence of the public and trans- 
mit it to their pupils, and so it will gradually 
spread over the entire body. To begin with, they 
have the inestimable advantage of not only hav- 
ing titles, but of being habitually addressed by 
them. To be called ‘‘ Professor” or ‘‘ Doctor” 
hall-marks a man at once as a person of superior 
attainments. It shows that he has such a super- 
abundance of knowledge that it is a matter of 
business with him to impart it to others. He is 
not only learned himself, but a source of learning 
for others—a fountain whose overflowing will fill 
numberless smaller vessels. His methods, too, 
conform to established usage. He reads papers 
before learned societies, sits on their councils, and 
appends the initials of their titles to his name. 
Further, he is supposed to have a library anda 
study ; he has a laboratory filled with scientific 
apparatus, and a class-room in which he lectures. 
In only one point does he fall short of what is ex- 
pected of him, and that is in his manner. To his 
honour, be it eaid, the engineering professor seldom 
—and the exceptions are very few—wraps himself 
in a cloak of assumed knowledge. In spite of that, 
however, he is winning for himself a position in the 
world, and in so doing is securing for the profession 
which he represents the credit of being learned in 
many kinds of book-lore. 

Public opinion is generally wrong, or at any rate 
it lags behind the truth. Its facts are 20 years 
old, and it clings to them in a most conservative 
fashion. It has not yet ceased to regard the engi- 
neer as an inspired genius. It is true that there 
have been engineers of great ability who have 
had very little claim to learning, and yet have 
done great things by virtue of their mechanical 
instinct. Trevithick was such a one, and pos- 
sibly George Stephenson. But, on the other 
hand, there have always been engineers who have 
been perfectly acquainted with the teachings 
of science, and have made the fullest use of them. 
In this connection the name of James Watt will 
occur to all our readers. He was essentially a 
scientific man, and would have risen to eminence 
as a physicist, or even as a surgeon. Before he 
ever paid any attention to the steam engine, he 
manufactured philosophical instruments, not merely 
asa matter of trade, but with a keen insight into the 
problems they were designed to illustrate or eluci- 
date ; and during the whole of his career he fol- 
lowed the methods of his early days. Each ques- 
tion he attacked was thought out thoroughly ; all 
the possible measurements were carefully made, 
and finally the complete design was prepared. No 
technically-trained student could have been more 
methodical, more determined to eliminate unknown 
quantities from his problems than was Watt. His 
invention of the steam-engine indicator—to take a 
single example—stamps him not only as a mecha- 
nica] genius, but also as a man who valued scientific 
truth and accuracy most highly. There are hun- 
dreds of men calling themselves engineers to-day 
who have not the clear insight into the steam 
engine that Watt had. Ina few years he brought 
it from the crudest of machines to the highest 
perfection that the manipulative skill of his day 
— His learning was even greater than 





is ability as a constructor, but the former was 
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overlooked by the public, and he was regarded 
as a mechanical genius. Since then the same 
view has ever been held of men who have 
been famous for adapting the forces in nature to 
the use and convenience of man, and it has not yet 
fully given way to more correct opinions. 

Nevertheless, the engineer of to-day, unless he 
exists merely on a reputation acquired years ago, 
must be a well-informed man. His knowledge, 
however, has been acquired with considerable difti- 
culty and, to a great extent, by his own exertions. 
Organised means have existed for hundreds of years 
for inducting men into the learned professions, and 
placing at their disposal all the accumulated learn- 
ing of the day. But itis only for a few years that 
the science of engineering has been systematically 
taught. When this new movement reaches its full 
development, it will make engineers learned in the 
sense that lawyers and doctors are. It will start 
them on their career with a knowledge of con- 
temporary science, and will save them from endless 
mistakes due to ignorance. Further, it will serve 
to impart juster views to the public of their methods 
and positions, and will make it evident that they 
attain their skill by study and thought, and that it 
is not merely a matter of mental endowment. Of 
course, no one ever became great in any profession 
merely by the knowledge gleaned from books, 
but thousands have attained to respectability in 
their vocations by honest study, without the aid 
of any special aptitude. In law and medicine this 
is fully recognised, and the same is true in engi- 
neering. 

Professor H. H. Thurston, of the Cornell Uni- 
versity, New York, has lately been writing in the 
Scientific American on this subject of engineering 
as a learned profession. Naturally he is a great 
believer in. the efficiency of teaching. He says: 
‘*The ways of the engineer of our time are those 
of the deliberate, systematic, and necessarily 
successful designer ; that is to say, he is an in- 
ventor by virtue of his science. His method is first 
to exactly define his object, then to apply all 
the resources of modern science to its com- 
plete and accurate accomplishment. Inven- 
tion, in this scientific sense, can to-day be 
taught ; and the distinguished professor of engi- 
neering who advertised in his college catalogue 
‘systematic invention in machine design taught,’ 
was absolutely right, and his critics were as abso- 
lutely wrong ; and his idea is illustrated by the daily 
and usual practice of every manufacturing establish- 
ment in the land constructing machinery of what- 
ever kind.” This is certainly a much wider claim for 
the college than we should be willing to admit, 
unless the professor was also the head of a large 
manufacturing establishment, and could let his 
pupils see how their designs operated when trans- 
lated into actual construction. Engineers will 
never be classed as a learned profession if such ex- 
travagant claims as these be made for the effect of 
teaching. Unfortunately for them, they can be, and 
are, judged by their works. A clergyman may 
maintain a character for erudition, and yet be 
neither able to read decently, nor to preach respect- 
ably. A lawyer may draw hundreds of imperfect 
deeds, of which not one will ever come before the 
criticism of a court. But a machine is ever on its 
trial, and if it prove defective, no sophistry will 
make the public think well of its author as an 
inventor. If it were claimed for him that he was 
scientific, that might pass, but an inventor is 
judged by his fruits. lf the professor had adver- 
tised that he taught the principles of design, the 
case would have been different. These may be im- 
parted in the college, and are most valuable, but 
there is a long way between a knowledge of prin- 
ciples and the aptitude to apply them in daily work. 
The critical faculty, about which Professor Kennedy 
so ably spoke at Oxford, has to be cultivated before 
this cin be done, and it isa plant of slow growth, 
which makes but poor progress in an academic 
atm: sphere. 

Professor Thurston says : 


‘The curriculum of the modern strictly professional en- 
gineering school is, in its best examples, I take it, purel 
professional. It includes instruction, simply, in suc 
sciences, in such branches of art and industry, as contri- 
bute mainly and necessarily to the work of the engineer. 
. . » Such literatures and such languages only fall into the 
scheme, properly and naturally, as contribute to the engi- 
neer’s technical and professional stores. A complete line 
of advanced mathematics, pure and applied ; sc much of 
the physical science of the time as constitutes a part of 
the fundamental basis of his professional training; in- 
struction and training by practice in theart of the draughts- 








man and in the mechanical and industrial arts ; —_—- 
tions of mathematics and the sciences in machine design 
and in the computation of the probable efficiency and 
performance of his machines and apparatus of manufac- 
tures; and, finally, the methods of determination by 
experiment, with every scientific aid, of the value of suc 
machinery in its actual use, and still higher applications 
of scientific method to the prosecution of original investi- 
gations of engineering problems and of research looking to 
the acquirement of new and useful facts and — in 
science and in every department of his work ; these are 
the purposes and the proper field of the professional school 
of the engineer.” 

If this syllabus of the engineer’s curriculum can 
be kept persistently before the public for some 
years, they will certainly come to look upon his 
profession as a learned one. And in a very real 
sense it will be learned, and will be the better for 
it. But its members will not necessarily be cap- 
able of ‘‘ invention in machine design.” 

The rank and file of them will be greatly bene- 
fitted by the instruction they will receive, for it 
will insure them largely increased knowledge in de- 
partments in which they are often ignorant, while 
all should gain by the educational influence of 
systematic study. But while the effect of the 
college is to turn out men learned in engineering 
science, it does not turn out engineers, for the 
simple reason that engineering practice is generally 
ahead of the science, and, until it has been experi- 
mentally investigated on a full scale, it cannot be 
codified. This brings us back to the point 
that a man may be a member, and not an 
unworthy member, of a learned profession with- 
out being in any way able to distinguish himself in 
it. All that is necessary is that he should be well 
instructed in that portion of it which can be com- 
mitted to books, or taught by means of lectures. 
He must be grounded in its principles, as dis- 
tinguished from its practice. It is a question 
whether, by the time that the claim of engineering 
to be a learned profession is fully admitted, public 
opinion will attach much importance to the dis- 
tinction. Instruction is now so cheap and abundant 
that its acquisition of itself has ceased to be a great 
honour, and will become less so year by year. No 
doubt there will always be degrees in knowledge, but 
that is quite different from a sharp line differentia- 
ting between the learned and unlearned. The real 
difference will be between those that are educated 
and those that are merely instructed, but that 
cannot be seen until some time after the college 
course is concluded and the real business of life 
commenced. The former will always gain reputa- 
tion and fame by their merits, and will not need 
the conventional respect that the latter have 
hitherto secured, but which they find it daily more 
difficult to retain. The deluge of instruction with 
which we are threatened will upset many old be- 
liefs, and among them the tradition that the 
acquisition of information is, of itself, the sign 
of a powerful intellect. It is doubtful whether 
it is worth the while of engineers to enlist them- 
selves under the old standard for the short time 
that it will be left floating. Possibly it will con- 
tinue to wave long enough for them to do so if 
they choose. Hitherto, however, they have re- 
jected all unworthy aids to public recognition, 
and have refused to subject themselves to State 
examinations and official degrees, and we doubt if 
any considerable section of them will trouble to 
aid a movement which is foreign to their habits of 
thought, and, at best, is destined to have only a 
short career. By all means let the engineer be 
instructed, and, if possible, educated, but it will 
be time enough for him to expect public recogni- 
tion of the fact when it has borne fruit. The 
honest man of mediocre abilities must seek his 
reward in the consciousness of having done his 
best, and it can be no gratification to him to find 
himself regarded as a superior being, simply 
because his father was able to support him at 
college for three years. 





THE LEIOESTER WATER “FAMINE.” 
THE condition of the water supply for the town 
of Leicester has been the subject of many contra- 
dictory statements in the daily press, all more or 
less of an alarmist character, but a careful investi- 
gation into all the circumstances, although revealing 
some cause for anxiety and for decisive action on the 
part of the authorities, does not justify the more 
alarming statements made. The stock of water 
in the reservoirs at the moment is not satisfactory, 
for even supposing all the water to be fit for use, 
there is little more than a month’s supply ; but a 


study of the rainfall for several years past indicates 
a moderately good supply in the latter months of 
the year, and, indeed, for six or seven years the 
lowest pointin the stock in the reservoirs has been 
touched in the period from September to December, 
This will be readily appreciated from the diagram, 
Fig. 2, on page 491, the thick line on which shows the 
stockeach month. But, as weshall presently show, the 
particular conditions at Leicester do not encourage 
implicit reliance on the recurrence at equal in- 
tervals of ordinary conditions, and the authorities 
must, therefore, increase rather than relax effort 
in the direction of securing additional water from 
what may be termed temporary sources. These tem- 
porary sources, to which we shall refer later, yield 
from about three-quarters to a million gallons per 
day. This is equivalent to rather more thana third 
of the consumption per day at present, so that the 
stock at the reservoirs under these conditions is 
equal, on a liberal computation, to 45 instead of 30 
days’ supply, even should there be no rain, which 
is not at all probable. With vigilance to prevent 
waste, and energetic action by the authorities, the 
necessity of which they seem to recognise, it would 
appear as if the worst point had been reached. 

The circumstances which have led up to this 
serious state of affairs, for it were idle to deny the 
gravity of the situation, are well worth careful 
study by all charged with the duty of maintaining 
the water supply of a community. By the 
courtesy of Mr. F. Griffiths, M. Inst. C.K., the 
water works engineer and manager at Leicester, 
who has placed many data at our disposal, and 
by inquiry at Leicester, we are able to place before 
the reader such details as which will assist him in this 
study. In the first place, a brief description of 
the reservoirs and the gathering areas may be 
given, since the rainfall and the rate of evapora- 
tion and absorption have much to do with the 
scarcity of water. There are two reservoirs, 
Thornton and Bradgate, and a third, Swithland, 
is being constructed. All three are of the ordi- 
nary type of impounding reservoirs, with an em- 
bankment across the valley and filter-beds and pure- 
water tanks adjoining. The plan, Fig. 1, on the next 
page, indicates generally the relative positions of these 
reservoirs. The Thornton water was laid on to 
the town in 1854, when the population was 61,000, 
the works being laid out for the supply company 
by the late Thomas Hawksley. The reservoir is 
about 10 miles to the north-west of Leicester burgh, 
and the water level is 404 ft. above Ordnance 
datum. The gathering area of the valley extends 
to 2860 acres, a large part of which is agricultural 
land, the sub-strata being slate, rock, and marls, 
while in the watershed is the Barnhill granite. 
The highest point of the gathering area rises to about 
650 ft. above Ordnance datum. The Thornton reser- 
voir, when full, holds 333 million gallons, the water 
area being about 70 acres. It was completed in 
1854 on the assumption that it would yield 
14 million gallons, and would, therefore, hold 222 
days’ supply. It is not yet called upon to yield 
this quantity, but the reservoir has only been twice 
full for short periods since 1889, and there are 
only 60 million gallons in it now. The cause is 
deficient rainfall, or insufficient gathering area, or 
a larger percentage of the rainfall evaporating and 
percolating, than is usually accepted as genera]. The 
three are almost synonymous terms. 

The Bradgate reservoir is on the other side of 
the watershed, the two being divided by a tableland. 
It is at an elevation of 262 ft. above Ordnance 
datum, which is not sufficient for the high-level 
parts of the town, and thus the water from it is 
pumped to the Gilroes service reservoir, shown on 
Fig. 1, the capacity of which is 2 million gal- 
lons. Thence the water gravitates to the town. 
There is another service reservoir at Oadby, also 
of 2 million gallons capacity. The surface forma- 
tion at Bradgate and substrata are practically the 
same as at Thornton, and here it may be added 
that the gathering ground forms part of the 
site of the old Charnwood Forest, and brackens, 
ferns, &c., retain much of the water for. subse- 
quent evaporation. The Bradgate reservoir was 
constructed in 1866, also by Mr. Hawksley, and 
completed in 1870, eight years before the Cor- 
poration took over the watersupply. The reservoir, 
covering about 120 acres, has a storage capacity of 
556 million gallons, the area of gathering ground 
being 4400 acres. The yield was assumed at 
23 million gallons, and the storage capacity as 
equal to 222 days’ supply, asin the case of the other 








reservoir. The position is, therefore, as follows : 
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. : Yield per 
Gathering Capacity. - 
Area. Million Be 9 
Acres. Gallons. Gallons. 
Thornton «. 2860 333 14 
Bradgate... ... 4400 556 24 
7260 889 4 


Now Dr. Dalton, the eminent meteorologist, esti- 
mated that, taking the whole of England, about 
one-third of the rainfall found its way into the sea, 
and this is estimated as correct as regards the 
Thames ; but in mountainous districts the propor- 
tion of the rainfall flowing down the streams is 
greater, being often one-half or two-thirds, and 
sometimes even more. The Leicester area cannot 
be described as mountainous, and the works 
were laid out on the assumption that there was 
24 in. of rainfall in the year, of which 8 in. 
would be collected in the reservoir. An inch 
of rainfall over the entire area gives 164 million 
gallons, two-thirds of which—about 110 million 
gallons—being evaporated, or percolating into the 
soil, leaves but 55 million gallons, so that 2 in. per 
month on this area might be sufficient, on the most 
favourable assumption, to maintain the supply of 
3.6 million gallons per day. The actual amount 
consumed has never exceeded 4 million gallons per 
day, but the normal supply is about 33 millions per 
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This point, of course, was established for- 
merly by actual tests, for Mr. Griffiths, seven or 
eight years ago, when the need for new works was 
being discussed, made careful measurements, and 
found that at Bradgate, in 1887, when the rain- 
fall was 19.08 in., the actual amount passed into 
the reservoir, according to gauge, was 3.80 in., 
showing an evaporation and absorption of 15.28 in. 
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But even in 1891, a good year, there were on an 
average 16 dry days in the month, and generally 
it may be taken that instead of 24 in. being quite 
a satisfactory anaual rainfall for the area, it should 


Thornton Reservoir.—Number of Days on which no Rain 
fell, and on which the Rainfali was over 4 In. 





1891. 130. | 1803 | 1894, 


| | eee 
| No Above No Above} No Above} No Above 
Rain. 4 Ip. Rain. $In. | Rain. 4 In. | Rain. } In. 


January ..| 22 1 19 — | 18 —/|unu _ 
February..| 28 - 18 1 | 4 1 | 14 1 
March ..| 14 — 19 — | 2% "| 20 _ 
ee oe ee eee 2 ee eS 
May ont ae — 17 1 22 1; 16 1 
June ..| 20 3 | 16 ak head ee 
re Poa ep ae oe ae a oe ee 
August . 12 21 1 oe, 1 is - 
September | 19 18 1 20 | 1] 20 _ 
October ..| 10 | 3 ll 1 18 1 | 
November | 14 2 es “uy = | 
December | 10 — | 19 | — | | — | 

| 9 | 220 | 6 | 145 3 


Total ..| 193 ll Fa 


be from 32 in. to 35 in. to yield the 4 million gallons 
per day regularly ; otherwise the collecting area 
would have to be greater. 

Some indication from other sources may be 
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day ; and on an average of 15 years the rainfall 
has been 26.6 in. and 27.7 in. per annum at 
Thornton and Bradgate respectively, while the aver- 
age since the beginning of 1892 has been 1.79 in. 
per month at Thornton, and 1.84 in, at Bradgate.* 
Now, had one-third of this quantity passed into the 
reservoirs, it is certain that the stock would have 
remained constant, for the quantity thus yielded 
would have been equal to the actual delivery. 
But, asa matter of fact, the reservoirs were full in 
March, 1892, having 889 million gallons, and now 
there is only 103 million gallons. Instead, there- 
fore, of 100 million gallons being yielded by the 
true average of 1.825 in. per month over the whole 
area of 7260 acres, the actual yield was 72 millions. 
In other words, the net decrease in the stock was 
776 million gallons, the supply was for the 33 months 
about 3137 million gallons, so that the amount col- 
lected from the rainfall was 2360 million instead 
of 9900 million gallons, the ratio being therefore 
about a fourth, or 24 per cent., of the rainfall, and 
not a third. 

* The ordinary assumption is that the wetest year will 
have had a rainfall nearly half as much again as the mean; 
here it is in one case 35 02 in. against 26.6 in., and in the 
other 37.23 in. against 27.7 in. The driest year should have 
one-third less than the mean; in the one case here it is 
19.33 in., in the other 19.08 in., so that the ordinary 
assumption is not supported here, but the average three 
driest years now concluding, 21.48 in. and 22.08 in. respec- 
tively, is about right—a fifth less than the mean. Accord- 
ing to the past practice. the rain recovery from the drain- 
age area should be based on this mean of three dry years. 





Here, therefore, the proportion utilised is about 
one-fifth. That was a year of very low rainfall. 
In 1886, a year of plenty, the amount gauged into 
the reservoir was 6.93 in. out of the total fall of 
31.73 in., the evaporation and absorption being 
24.80 in. In this case 21.8 per cent. was col- 
lected. 


A point which in large measure explains the | _ 


reason why the evaporation and absorption is three- 
fourths or four-fifths, is the small quantity of rain 
which falls at a time, and the large number of days 
without any rain, which results in the ground being 
prepared for absorption. We annex Tables showing 
the number of dry days, and the number of days on 
which there was more than 4 in. of rain, at Thornton 
and Bradgate reservoirs respectively. It may be 
taken that comparatively little rain is recovered 
with a fall of less than 4 in. in the 24 hours, so 
that the number of days yielding more than this 
quantity is important. In 1891, which was a satis- 
factory year, there being 30.42in. at Thornton 
and 32.74in. at Bradgate (the latter, peculiarly 
enough, has the greater fall usually), there were 
eight days with more than 4 in. at Bradgate and 11 
at Thornton, while in subsequent years the number 
has steadily decreased, there being only four and 
three respectively last year. The dry days seem 
just now to average about 18 per month, so that for 
every two wet days there are at least three dry 
days, and when so few of the former yield more 
than } in., it is easy to understand the low percen- 
tage of yield to the reservoirs from the rainfall. 





given of the effect of very limited rainfalls, espe- 
cially as they reflect on the general question of the 
ratio of available to total rainfall. When the 
water fails to penetrate beyond a depth of 3 ft. 
from surface level, itis lost, as it never gets beyond 


Bradgate Reservoir.—Number of Days on uhich no Rain 
fell, and on which the Rainfall was over 4 In. 


1891. | 1892. | 1893. | 1894, 





No |Above' No Above| No |Above) No |Above 
Raio.| 4 In. Rain.| } In. | Rain. 4 In. | Raiz.| $ In. 























January ..| 20 tr wie TSaeil= fer 
February..| 27 _— 10 |} — 7 —/imi] 1 
March ..| 10 a 18 “= 24 — | 18 om 
April a a 1 23 — | 27 _ 16 -- 
May nt —) era tS ao ee 
June ake ae 2 2 oe | 23 _ 16 1 
we. .| | — | 1 | 14 ee a ee 
August ... 11 - 20 | -- 18 1 10 | 1 
September; 15 | — 15 | 1 | 18 ac ¢ 2 
October .. 6 3 9 1} — | | 
November 11 - 15 — | 15 _— 
December | 10 1 18 — | ll _ 

| 

| 


Total ..| 170 8 188 4 


the power of the sun to evaporate, and in summer 
this is specially pronounced. It has been shown* 
that over a series of 30 years the average rainfall at 
Nash Mills, Hemel Hempstead, in the Thames 


* See Evans on “ Physiography” in the “C of 
Lectures on the Theory and Practice of H daw Migtbanien 
delivered before the Institution of Civil Enginecrs, 1885.” 
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Valley, was 27.843 in., and of this 6.519 in. alone 
penetrated through the 3 ft. from surface level. 
Even in chalk the percolation was but 10.65 in.; but 
in the Leicester district there is over the gathering 
area a deep overlayer of soil. In summer the rain- 
fall at Nash Mills was 14.091 in., of which only 
.821 in. percolated, while in winter 5.707 in. perco- 
lated out of 13.752 in. rainfall. But the average, 
as we have shown, is but a fourth, and the fact that 
the day’s rair‘all at Leicester is seldom over $ in. 
would give ground for the assumption that even a 
fourth, as the proportion of available to total rainfall, 
is very liberal. Cases of three successive dry years 
in the Thames Valley again showed that, as out of 
an annual average of 22 in., only 34 in. percolated, 
and 4 in. out of 25 in. 

Now, as to the average rainfall at Leicester, it 
has seldom exceeded 30 in., and here some ex- 
planation may be given of the diagrams on the 
present page and page 491. Fig. 2, showing the 





stock, the rainfall, and the delivery, or consump- 
tion in million gallons each month since 1889, is | 
suggestive. The stock shown by a full line has 
only three times reached the full storage capacity | 
since 1889. First, early in 1890, as a result, | 
probably, of the heavy rainfall in the autumn, and 
October, December, and January. The last three 
months together yielded fully 8in., while at that time | 
the consumption was about 34 million gallons per 
_ day, so that the rainfall gave, even on the assump- 

tion of only a fourth being available, considerably 
more than was required. In fact, to be satisfactory, 
the mean rainfall should now be not much below 425 
million gallons per minute, if the consumption is 
near 4 million gallons per day. The filling up of 
the reservoir about the beginning of 1892 is due to 
the rainfall being so considerably above this line. 
On the other hand, for two years the rainfall has 
only once been up to this point, hence the scarcity 
of water. The remedy is therefore really an in- 
crease in gathering ground. 

A feature of the diagram is the decrease in con- 
sumption, notwithstanding the growth in popula- 
tion, the annual increase on which is about 4 per 
cent. The miscellaneous character of the industries 
of the town renders depression in any one trade in- 
operative, as it is counteracted by prosperity in 
others, and many of the inhabitants are able to work 
at two orthree trades. The growth in population is 
shown by the dotted line on the diagram, Fig. 3. 
Thepopulation is assumed as five per dwelling-house. 
The full lineon the same diagram shows the consump- 
tion of water per head per day. From this it will 
be seen that the rate has been steadily decreasing for 
years ; and here one notes the same sudden drop at 
September, 1893, as in the consumption line on the 
diagram, Fig. 2. This is due to the fact that then 
for the first time the supply ceased to be constant, 
the number of hours to which it was at first reduced 
being 16 hours per day. Now the supply is for 11 
hours per day, the consumption per head being 12.20 
gallons per day. ‘This is largely due to the care of 
the inhabitants engendered more by the dread of sub- 
sequent privation rather than by prudence, so that 
it would bea mistake to assume that this rate, how- 
ever possible, will suftice in the future, when the 
cause is removed. The ordinary supply is pro- 
bably nearly 20 gallons per head, which, in view of 
the use for manufacturing purposes as indicated by 
the meter supply, is very satisfactory, especially 
when one recalls that the consumption in many 
other districts is double that proportion. 

This result is in great part due to the means 
adopted by Mr. Griffiths, which may be briefly de- 
scribed, and in which the waste meter plays no part. 
The area within the limits of supply is divided into 
331 districts, each district being controlled by a 
atop valve which during the night inspection is 
closed and opened slowly. During this operation the 
flow of water is listened for with the aid of a stetho- 
scope. The amount of waste through defective fit- 
tings, &c., in the district under inspection, is gauged 
according to the number of revolutions by which the 
valve is opened when the sound of water is heard 
to be flowing through. If there be no sound, there 
is no waste; where it is found to be flowing 
through the valves at more than a quarter of the 
revolution, the fact is noted, and the matter re- 
ferred to a day inspector, who investigates the 
source of the waste. As many as three fractured 
mains have been found in one night. All fittings, 
too, are periodically surveyed, the staff of inspectors 
including a chief and six sub-inspectors, and the 
number of reports made in a year, 17,744. ‘The 





effective supervision on this point is an important 





factor of the situation, for had there not been the 
great economy indicated, Leicester might to-day 
have been without even the ‘‘dregs in the reser- 
voirs. 

The remaining diagram (Fig. 4) shows the rain- 
fall in the vicinity of Leicester over a long period of 
years. The records at Foxton Lock, shown by a 
full line, were discontinued in 1883, and the average 
rainfall for the pericd of 43 years was 24.26in. per 
annum. Dry years, as will be seen from the diagram, 
are of frequent occurrence. From 1861 to 1871, ex- 
cepting 1866, the average was as low as 19} in., 
while 1873-4 are again exceptionally low. Wigston, 
a few miles south of Leicester, where the records 
extend to 1881, shows an average of 26.71 in., 
the periods of dry years being shorter, while the 
lowest average over a period of years is 21.61 in. from 





1861 to 1864. The Thornton records began in 1857, 
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borough is simply taking the high-water flow of 
the stream. However, that is by the way. Having 
lost this scheme, Leicester, on the advice of Mr. 
Hawksley, decided to construct an impounding 
reservoir at Swithland, an extension of the same 
drainage area as that of the other two reservoirs, 
the relative positions of the three reservoirs being 
shown in the plan on page 491 (Fig. 1). This 
scheme was approved by Parliament in 1890. The 
area is 8 miles north of Leicester. Even here 
opposition was experienced by the people of the 
villages of Quorn and Barrow, and by agreement 
before Parliament, Leicester had to construct works 
within twelve months for the supply of these dis- 
tricts. In the meantime negotiations were entered 
into for the acquiring of land from Lord Lanes- 
borough. The proceedings were unfortunately 
prolonged, owing to the processes of arbitration, so 
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shortly after the new works were opened, and 
those of Bradgate in 1871. The average in these 
cases is about 27 in. Since only one-fourth is 
useful storage water, the gathering area is little 
more than suflicient for the present needs of the 
community, in view of the recurrence of dry years 
in succession. But as we indicated at the outset, 
the diagrams all tend to show a prospect of more 
rain in the later months of the year, and a recovery 
of stock. 

It is long since the authorities recognised the 
need for an additional source of supply. The works 
were taken over by the corporation in 1878, and 
almost since that time additional gathering ground 
has been sought after. Arrangements were made 
to test the quality and quantity of the underground 
water at Lindridge Colliery, and in 1884 further 
trials were made at Snarestone Colliery; but 
these sources were abandoned, as the water, on 
analysis, proved to be unsuitable, especially for 
manufacturing purposes. Subsequently the Com- 
missioners applied to Parliament for power to con- 
struct a reservoir at Black Brook. The town of 
Loughborough opposed the scheme, and succeeded. 
Leicester proposed to construct an impounding 








reservoir of 600 million gallons capacity ; Lough- 
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DIAGRAM SHOWING RAINFALL IN INCHES PER ANNUM, 1840-93. 


that it was not until April of this year that the 
contract was let to Messrs. Aird and Sons for 
133,5111., and the works are now being proceeded 
with. The lands, extending to 275 acres, cost 
42,9871., including compensation. 

The detailed plans for the reservoir have been 
prepared by Mr. J. B. Everard. The new works 
consist in the construction of a reservoir, by 
the erection of a dam about 1600 ft. long across 
the valley at Buddonwood, the construction of 
filter beds, and of a pumping station to raise the 
water to a new service reservoir at Hallgates, at a 
sufficient elevation to enable water to gravitate to 
all partsofthetown. The Swithland reservoir, the 
water area of which is 200 acres, is designed to store 
530 million gallons, which will make the total of 
the three reservoirs 1419 million gallons—amply 
sufticient for the population at 20 gallons per head 
per day. But, as we have shown, the difficulty is 
the insufficiency of rain supply. Should the 
average rainfall over the 3500 acres of gathering 
ground at Swithland be equal to 24 in., yielding 6 in. 
in useful storage, the supply per day will be 1} million 
gallons. To get 2 millions would require a rainfall of 
36 in.,and experience does not indicate that tobe pro- 
bable. But 1} millions will suffice to serve 65,000 
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more than the existing population, which is 206,000. 
The total drainage area is increased to 10,760 acres, 
an inch of rainfall on this equals about 669,000 
gallons per day per annum, but, as we have shown, 
only one-fourth of the rainfall can be depended on as 
serviceable supply, so that the gross annual rainfall 
of 24 in. would give about 4 million gallons, which, 
at 20 gallons per head per day, is sufficient for 
a population of 200,000. With a gross rainfall of 
32 in. per annum the supply might be 5} million 
gallons, equal to 20 gallons per head of a popula- 
tion of 270,000. It is for the Corporation to 
determine, from the evidence given, whether even 
the Swithland works when completed will obviate 
a recurrence of the existing serious state of affairs. 

But even the Swithland reservoir will not be 
completed for two years, so that in the meantime 
temporary sources of supply have to be found. 
In October, 1893, the Water Committee, acting on 
the suggestion made by the report of the engineer, 
Mr. Griffiths, arranged first with the Ellistown Col- 
liery Company for a supply of water, and we are in- 
formed that about 340,000 gallons per day are got 
from thissource. This water is pumped from a shaft 
above the coal measures. The coal working is about 
300 ft. below surface level, and the water area 
100 ft. The substratum is red sandstone, with a 
layer of whinstone, which retains the water. This 
water is conveyed 2 miles through a10-in. pipe to 
the Thornton reservoir. This supply was started in 
December, 1893, and may have slightly affected 
the course of the line on the diagram showing the 
stock. Again, it was found, when sinking trial 
shafts in the Swithland valley, that there was a 
large yield of water, and pumps were installed to 
take the surplus water from these shafts and the 
stream, and send them back up the watershed to 
the Bradgate reservoir. The capacity of the pumps 
is equal to 1 million gallons per day; but the 
supply is about half a million. Even this quantity 
has been reduced lately owing to the drought, so 
that there has been a continued depletion of stock, 
as shown on the diagram, the total at October 6 
having been 103 million gallons. 

The next move was the utilisation of three or 
four wells used by manufacturers for the supply 
of water principally for condensing purposes, while 
two or three new wells are being sunk by the 
Water Committee. In the case of one of these, a 
shaft 10 ft. square was carried down about 40 ft., 
and a borehole is to be driven 120 ft. below this 
level. It will be two or three weeks before this 
depth is reached, but already we understand about 
170,000 gallons per day are being yielded. The sub- 
stratum of most of these wells is red marl, sand- 
stone, and gravel, the district beinglargely ongypsum- 
marl, which renders the water very hard. The water 
from these wells is being passed direct into the 
mains, sothat it is expected that these various sources 
will yield from three-quarters toa million gallons 
per day, and as the daily consumption is just now 
about 2.5 million gallons, there is every prospect of 
the difficulty being overcome. There is one satis- 
factory circumstance, and that is, that the health of 
the community remains satisfactory notwithstand- 
ing the scarcity of water. The fact that the 
authorities are thoroughly alive to the condition of 
affairs is undoubted, and there is, as we have 
already said, no immediate cause for alarm ; but 
decisive action must be taken not only to add to 
the supply temporarily, but to place the water 
system on a sound footing. The proportion of total 
rainfall available for storage, so far as Leicester 
is concerned, is not evidently one-third, and it is 
a mistake to assume it as such. In considering, 
therefore, the possibilities of the present area, a 
more liberal allowance must be made in the future 
than in the past for evaporation and absorption in 
wet as well as dry seasons. 





THE DOVER AND CALAIS SERVICE. 

THERE are men living who might remember 
having made the journey from London to Paris by 
mail coaches and sailing packets, while it is only 
50 years ago since the railway was completed to 
Dover. Yet we grumble when we find ourselves 
obliged to travel by one of the smaller steamships, 
or when the train loses a few minutes, as if the 
present arrangements had been in use for hundreds 
of years, and there was no possible excuse for any 
suggestion of discomfort. The first great improve- 
ment in the journey took place when stage 
wagons were introduced about 1605, and pas- 
Sengers were no longer obliged to go on horse 





back ; there was another advance 20 years later, 
when the more speedy stage coach was intro- 
duced. These gains were, however, only in comfort, 
and not at all in speed, for the early coaches did 
not cover more than six miles an hour. It was 
not till the end of the eighteenth century that 
better methods of road-making enabled higher 
speeds to be readily attained. As for the sea 
passage, very little improvement was effected in 
that during hundreds of years. The Norman kings 
provided liberally for it by the privileges accorded 
to the Cinque Ports as the price of their maintain- 
ing a sufficient number of ships, and during subse- 
quent centuries the matter was the subject of 
several Royal Edicts. In 1624 there were, as we 
learn from an interesting pamphlet on the subject 
by Mr. J. D. Paterson,* 49 vessels authorised to ply 
between Dover and Calais, Boulogne and Dieppe, 
and by these a regular service was kept up until 
hostilities interfered with it. In 1782 there were 
four English and four French vessels sailing re- 
spectively from Dover and Calais, and one of the 
former sailed every Wednesday and Saturday with 
mails to Calais and Ostend. In 1807 there were five 
packets at Dover carrying mails to Calais and 
Ostend. During 400 years there seems to have 
been no increase in the size of these boats, and 
although the later ones are spoken of as having been 
fitted up in an elegant manner, they would doubt- 
less be considered very rude nowadays. As for 
their speed, that naturally depended very much on 
the wind and the tide. A great improvement 
would follow the introduction of the fore-and-aft 
rig in the time of Elizabeth, as, before her time, 
vessels were almost unable to beat, and were often 
windbound in harbour for days together. At all 
times embarkation and landing were difficult. John 
Evelyn relates how he left Dover at six o’clock in the 
evening, and at five in the morning was landed, from 
a great distance, by a longboat, because two vessels 
were chasing the packet. In entering the harbour 
the boat was nearly swamped, and all the pas- 
sengers drenched. The Admiralty Pier at Dover 
was opened for traffic on January 15, 1851, and 
before that event landing had often to be effected 
by small boats. 

The first steamship on the Calais-Dover service 
was the Rob Roy, which commenced running in 
1820. In 1822 the Sovereign and the Monarch 
were put on the route, and in 1823 the French had 
the Henri lV. and the Duc de Bordeaux running. 
Then followed the Spitfire, Salamander, Crusader, 
Firefly, Arrow, and Ferret, some of them sailing to 
Ostend. From Calais there plied the Courier, 
Poste, and Estafette. Besides the mail boats there 
were two steam vessels owned by Messrs. John 
and William Hayward, and on the opening of the 
South-Eastern Railway to Folkestone in 1844 
those vessels were transferred to that port. Two 
vessels of the General Steam Navigation Company 
took their places until about 1850. From 1846 to 
about 1861 the South-Eastern Railway Company 
ran a boat to Calais and back daily. The speeds 
of the early steamboats were not in excess of those 
of the sailing packets, provided that the latter had 
a fair wind, but, of course, they exceeded them 
immensely on the average. The Firefly, built in 
1830, occasionally covered the 24? statute miles in 
2} hours, but she more frequently took over three 
hours. In 1846 the larger and faster boats, the 
Onyx and Princess Alice, occasionally did the 
passage within two hours. In 1854 the system of 
sending mails by contract was introduced, and the 
contractor, Mr. Churchward, put on some fine 
vessels. Two of these, the Frederick William and 
the John Penn, were about 180 ft. by 20 ft. beam, 
and developed 700 to 800 horse-pewer. They 
frequently did the passage in 85 to 95 minutes, or 
in about the same time as the present night boats. 
As there was not continuous railway communica- 
tion from Calais to Paris until 1848, the time of 
crossing bore a very small proportion to that of the 
entire journey. 

The London, Chatham, and Dover Railway was 
opened in 1861, and, on obtaining tke contracts 
from the English and French Post Offices, imme- 
diately commenced to improve the steamboat ser- 
vice by putting on larger and more commodious, 
but not swifter, boats. In 1861 they acquired the 
Maid of Kent and the Samphire, virtually sister 
ships, the latter being 182 ft. long, 24 ft. 8 in. 











* “By Dover and Calais from Early Times to the Pre- 
sent Day.” By J. D. Paterson, Assoc. M 
Dover: King’s Arms Printing Works. [6d.] 
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beam, and 11 ft. 9 in. deep, of 340 tons gross 
register, with engines of 160 nominal horse-power, 
having cylinders 50 in. in diameter by 45 in. stroke. 
In 1862 they built the Foam and Petrel, of 230 ft. 
and 223 ft. 7 in. length, and 26 ft. 5 in. beam, with 
engines of 240 nominal horse-power. The Breeze 
and the Wave followed in 1863, practically sister 
ships to the Samphire. In 1864 the France and 
the Prince were added to the fleet.* They were 
206 ft. long, 24 ft. beam, and 12 ft. 5 in. deep, and 
of 365 tons register, with 180 nominal horse-power. 
It was not till 1882 that a great increase was made 
in the size of the boats. The Invicta was then put 
on. She is 1282 tons gross register, 312 ft. long, 
23 ft.6 in. beam, and of 700 nominal horse-power. 
In 1886 the Victoria, and, in 1887, the Empress 
commenced running, and were followed by the Calais- 
Douvres in 1889. The following are their dimen- 
sions : 
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fire, taken from Mr. Paterson’s interesting pam- 
phlet, which is well worth buying by cross-Channel 
passengers and others : 
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An increase of 4000 horse- power only gains two hours 
on the passage, but it must be remembered that the 
modern boats not only go faster, but carry vastly 
increased numbers of passengers. What is wanted 
now is an improvement in the night service, and 
this, as lately mentioned by us (page 172 ante) 
seems likely to come from the co-operation of the 
Northern of France Railway Company. The Chat- 
ham and Dover line has done great things for the 
travelling public since it commenced running the 
mails, and were it not so handicapped financially, 
would doubtless do more. We hope that the anti- 
cipated partnership will do all that is expected 
from it. 








NOTES. 
THe Srpertan Raliway. 

THE section as far as Omsk has quite recently 
been opened, and it is now possible to go from St. 
Petersburg to Omsk and back, with a day’s stay in 
the latter town, a distance of some 4400 miles, in 
ten days. By avoiding all tunnels, the calculated 
cost of 104,000 roubles per mile has been reduced 
to 88,000 roubles per mile, which means a saving 
of 3,000,000 roubles on this section of 200 miles. 
The natural conditions were on the whole unfavour- 
able, and in many places it was impossible both to 
ride and drive. The men often had to carry their 
food with them, and they were not unfrequently 
compelled to allow themselves to be lowered down 
in baskets in order to prepare the track. On the 
section between Ufr and the Sima River there was, 
between Urakowo and Bulaschawa, a bog of about 
60 miles extent, which had been formed through 
the rain water accumulating in the course of thou- 
sands of years in this natural pit of granite. The 
draining was not particularly difficult, but it 
entailed great hardships on the men. Both the 
engineers and the men were for a long time com- 
pelled to live in huts, built of earth on crossed 
piles, which they could only approach in boats. 
The mosquitoes were another trial, and 4000 masks 
had to be procured, in addition to which smoking 
with juniper was resorted to. On the borders of 
Europe and Asia has been erected a large obelisk 
of granite, the one side of which bears the inscrip- 
tion ‘‘ Europe,” and the other that of ‘‘ Asia.” 


Earty Scorcu Iron. 

An interesting account of the physical and 
chemical characteristics of a bar of iron, forged in 
* “Steam Communication with the Continent; Past 
and Present,” by Mr, A, E, Seaton, See ENGINEERING, 
vol. lvi., page 158. 
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Scotland some centuries ago, is given inthe Trans- 
actions of the Chemical Society by Miss M. D. 
Dougal. The specimen in question was obtained 
by Professors Thorpe and Tilden amongst the 
abandoned bloomeries at Fasagh, Ross-shire, and 
weighed about 121b. When obtained it was coated 
with rust } in. thick. A specimen prepared from 
it was tested by Professor Unwin, with the follow- 
ing results: Ultimate strength, 25.44 tons per 
square inch; yield point, 13.63 tons per square 
inch ; modulus of elasticity, 80,000,000 lb. per 
square inch; elongation about 10.5 per cent. on 
10 in. The autographic diagram of the specimen 
resembles one taken from a casting or from a brass 
bar, rather than what is usually got with iron or 
steel. The fracture was crystalline, like a steely 
iron. The chemical composition was found to be 
as follows : 


Carbon 
Silicon 
Sulphur 
Phosphorus ... 
Manganese ... 
Titanium 
Iron ... 


Per Cent. 

Pn 0.192 
0 077 
0.012 
0.087 
0.038 
0.002 
99.770 


100.178 


The metal has since been made into an ornamental 
iron stand by Mr. F. T. Ames, who states that it 
welded at a lower temperature than modern charcoal 
iron, a yellow heat being sufficient. Whilst hot it 
was very soft, but became somewhat brittle when 
cold. A bar nicked with a chisel and struck with a 
hammer broke off like cast iron, and it would not 
’ stand cold hammering as modern charcoal iron will. 


New South Wates Minine LEGISLATION. 

Effort is being put forth to amend the law as to 
working of collieries in New South Wales, the 
largest mineral-producing colony, and the recom- 
mendations of a Select Committee of the Legis- 
lature just made, after hearing witnesses from 
all centres, cannot be without great interest at a 
time when the idea of State supervision cf all 
employment is predominant with a sufficient num- 
ber of voters to influence a great parliamentary 
party in this country. The colony in question 
is far behind Britain in its State regulation of 
mines, for the Committee in their report recom- 
mend the adoption of the English Coal Mines Re- 
gulation Act of 1887, with the amendments sug- 
gested by them, ‘‘ believing it will be for the better 
protection of the miner’s health and life, the owner's 
property, and the welfare of the community in 
general.” One of these points has reference, one 
might almost say of course, to the eight-hours 
day, and this is how the Committee deal with 
that question: The majority of witnesses were in 
favour of legalising eight hours per day for men 
working underground, and so far as hewers are con- 
cerned, the evidence goes to show that eight hours 
is the time worked at present in the great ma- 
jority of mines The Committee, therefore, be- 
lieve that it would be no great hardship to 
embody an ‘‘eight hours” clause in any Bill for 
the better regulation of coal mines and collieries. 
There is at once a timidity and vagueness in that 
phrase, ‘‘ no great hardship,” which is quite delight- 
ful. By whom, for instance, might the great hard- 
ship suggested be borne? ach reader may 
answer as suits the bent of his mind. It is re- 
commended that a fixed minimum quantity of 
air—not less than 150 cubic feet of air per 
man, boy, and horse per minute—should be pro- 
vided, for, in the majority of mines working at 
present, where there is little or no inflammable gas 
met with, the absence of a fixed minimum quantity 
of air would leave the matter at the discretion of 
the manager, ‘‘ which would lead to disputes, and, 
perhaps, subsequently to strikes.” A similar reason, 
leaving matters to managerial discretion, with the 
possible result, might be an excuse for any legislation. 
However, that is a small matter. It is urged, also, 
that provision should be made to conduct the air to 
the working face, and the Committee recommend 
this being done by the brattice method rather than 
by lessening the distance between the cut-throughs 
—the former being the cheaper and more scientific 
method. The number of men in a split is to be 
limited to 60; the ‘‘standard weight system” 
abolished, and the miners paid for the total weight 
of coal obtained by them ; and an examination for 
certificates of competency must be passed by mana- 
gers, under-managers, and engine-winders, but pro- 
vision is made to allow those who have served in 





these capacities, certificates of competency under the 
English Acts of 1872 and 1887. Finally, a uniform 
code of signals is to b2 used at all collieries. 


THe GrowrH oF A Great SHIPBUILDING WorRKS. 

Lord Kelvin unveiled, on Saturday last, a life- 
like statue, by Onslow Forde, of the late Sir 
William Pearce, Bart., who is appropriately repre- 
sented as examining the plans of asteamer. It has 
been erected by the workpeople of Govan, in which 
burgh the Fairfield Works are situated; and 
speaking within sight of these works, the dis- 
tinguished President of the Royal Society found 
a theme of great interest in the growth of 
the works. The story in figures at once indicates 
the supremacy of the Clyde in shipbuilding, and of 
Britain as a maritime nation, while attesting the 
great skill of the organisers. Thestory is not an 
old one. It is but 60 years since the firm was 
first started, and practically its greatness now is 
attributable first to John Elder, long since gone, 
and similarly honoured as his successor in office has 
now been, and next to the late Sir William Pearce. 
Up to 1870, when the firm of John Elder and 
Co. was formed, the production had only been 88 
vessels, of 74,284tons. Thestory is told in the little 
Table appended, divided into five periods, the 
first the term of C. Randolph and R. S. Cunliffe, as 
millwrights ; the second, of Randolph, Cunliffe, and 
Elliott, as shipbuilders only ; the third, Randolph, 
Elder, and Co., when marine engineering was 
added ; the fourth, of John Elder’s ownership ; the 
fifth, the period of Sir William Pearce, Bart.’s, sole 
ownership ; following which is the Fairfield Com- 
pany, for which period no data were given, but it 
may be taken that the figures have all since enor- 
mously increased. 


Indicated 
Horse- 
Power. 


Tons. Wages. 


Value of | 
Work. 








£ 
4,483 
47,570 
607,911 
344,852 
1,980,076 


£ 
13,7f0 
182,544 
2,229,092 
984,186 
6,720,769 


1834-1837 
1837-1852 
1852-1868 
1868 1870 
1878-1884 


46,092 
34,556 
191,776 


63,935 
28,14! 
250,214 


The period between 1870 and 1878 was that of Mr. 
J. F. Ure, Mr. J. L. K. Jamieson, and Pearce. 
No figures are given of the period. The yearly 
averages of these sums probably more vividly tell 
the story, and they may therefore be given. The 
increase in the last period—that of Sir William 
Pearce, Bart.—at once indicates the great growth 
in speed and size of the vessels constructed. It was 
only within this period that the firm produced the 
fast Atlantic steamer, the Arizona, in 1881—then 
the first of the greyhounds of the Atlantic—the 
Alaska in 1881, the Oregon in 1883, and in 1884 
the Umbria and Etruria. But we do not follow the 
history of the vessels produced. The figures are 
themselves interesting : 


Averages per Annum, 
Value of Work. Wages. 
£ £ 
1,150 


12,200 3,200 
140,000 38. 
172,426 


1834-1837 

1837-1852 

1852-1868 

1868-1870 492,000 

1878-1884 1,000,000 300,000 
The same progress is continued, for the present 
managing director, Mr. R. Barnwell, and the engi- 
neering manager, Mr. A. Laing, were with Sir 
William Pearce, and are imbued with his spirit of 
enterprise. Thus we find that in 1890, for instance, 
the value of work was about 1} millions, and the 
wages distributed 400,000/. Since the work was 
organised in 1834, therefore, it may be taken that 
the value of the work done equals 24 millions ster- 
ling, and that the wages earned equal 7} millions 
sterling. The wages, therefore, absorb about a 
third of the value of the work done. This ratio 
necessarily fluctuates with the character of the 
vessel constructed. For instance, a highly finished 
ship absorbs over 40 per cent. in labour ; a cargo 
vessel, where all is machine work, about 25 per 
cent. 





PASSENGERS v. FREIGHT STEAMSHIPS. 
A Frew weeks ago (page 268 ante), in dealing with 
the marine construction exhibits at the —— Ex- 
u 


hibition, we referred to the tendency to have included 
in fleets of fast steamers for Atlantic service, vessels 
which, while having large cargo-carrying capacity, 
will at the same time attain a speed at sea i wre is 
to all passengers who are not specially anxious to 





travel at an abnormally high speed. Such an arrange- 
ment has obtained for a time on other services, but in 
such cases also the difference between the fast pas- 
senger, and what is termed the intermediate passenger 
steamer, is becoming more and more pronounced. Thus, 
within two or three years the Peninsular and Oriental 
Company have added many cargo vessels to their fleet, 
so also with the South African Mail Companies—the 
Union and Castle Lines. The reasons may be the same 
as with the Atlantic lines, but the order of the import- 
ance of those reasons is different. On the Atlantic it is 
recognised that speed is becoming more and more the 
first consideration with the American tourist, who pro- 
vides such a preponderating proportion of the passenger 
earnings of the companies, and it has been found im- 
possible, within convenient dimensions, to allow either 
space or displacement for cargo-carrying, and at the 
same time meet the weight demand of the machinery 
necessary to give the speed to a ateamer of great 
passenger capacity. There seems no doubt, also, that 
the earnings of an intermediate or cargo steamer form 
a necessary element in the balancing of the accounts, 
for it is believed that few of the very high-speed 
vessels of the day can earn a dividend that would be 
quite satisfactory, even in these days of cheap money. 
Some would have it that no dividend at all is earned 
by the very fast steamers. 

In the case of the South African steamers, on the 
other hand, the financial is the first consideration. 
The same high speed is not demanded, indeed, some 
of the vessels on the service are not run at full power. 
There is not, therefore, the same need for reducing the 
cargo-carrying capacity almost to vanishing point to 
meet the case of heavy machinery. The number of 
passengers is enormously greater that a few years 
ago—more than double that of seven or eight years ago 
—but withal it is necessary to carry a certain propor- 
tion of cargo to make up a paying revenue. ‘This 
proportion, however, must be a decreasing rather than 
an increasing quantity, as the number of passengers 
and the desire for greater speed increases. The cargo 
available has been enormously increasing in bulk, and 
has encouraged capitalists, apart from the mail lines, 
to organise steamers almost entirely given over to 
cargo-carrying. The result has been a decrease in 
freights ; for in a regular service a moderate speed 
makes a low freight possible. Such a condition, of 
course, is satisfactory to the development of our trade 
with the Cape Colonies, and finding that it did not pay 
so well to carry freight in a 16 or 17 knot steamer as 
an adjunct to passenger traffic, the Union Company 
and the Castle Line have very properly extended the 
system of intermediate steamers, so as to carry in 
them a very large cargo at an economical speed. 

To this latter type belongs the Arundel Castle, of 
4750 tons, 430 ft. long, 46 ft. beam, and 31 ft. deep, 
with triple-expansion engines of 3500 indicated horse- 
power, launched last week by the Fairfield Com- 
pavy. Other vessels are also being built for the same 
line. Four vessels of corresponding type have lately 
been added to the Union fleet by Messrs. Harland and 
Wolff, Belfast, the last of which, the Guelph, left on 
her first voyage on Saturday last. In the general 
equipment of these vessels, great experience has been 
brought to bear, the builders having had the co-opera- 
tion in design and construction of Captain Dixon, the 
Union Company’s marine superintendent, and Mr. C. 
S. Du Sautoy, the superintendent engineer of the fleet. 
Some comparison between these vessels and a high- 
speed passenger vessel of the same fleet, therefore, 
admirably illustrates the point to which we have re- 
ferred in general terms. The Guelph is a twin-screw 
steamer, 400 ft. long, 47 ft. beam, and 31 ft. in depth, 
built with four holds, which, combined, have a 
capacity for 5724 tons of deadweight, and very large 
hatchways, so that boilers, locomotives, or other ma- 
chinery may be easily shipped. There is a double 
bottom which extends right fore and aft, with capacity 
for just under 1000 tons of water ballast. The Guelph 
carries over 300 passengers. Now the Scot,* the 
fastest steamer on the South African service, isa much 
larger vessel. She is 500 ft. long over all, 544 ft. beam, 
and 374 ft. deep, her tonnage being 6884 tons, against 
4916 tons of the Guelph. The latter steamer has a 
straight stem, the former a clipper bow. In the one 
case the vessel was designed specially for the mail and 
passenger service, and 204 first, 105 second, and 100 
third class passengers are carried. Speed, therefore, 
was the first consideration. The engines work to 
about 12,000 indicated horse-power, to give a speed of 
about 18 knots; and here it can be said that this may 
be regarded as about the best result obtainable for the 
power, for Messrs. Denny, the builders, have made a 
particular study with model experiments under Dr. 
Froude’s system to arrive at the form of hull which 
offers the minimum of resistance. The Guelph steams 
at 12 knots with 2350 horse-power. Now, assuming 
that both engines give similar results, and the possi- 
bilities are that the low-power engines, without a 
system of forced draught, may be more economical, it 





* See ENGINEERING, vol. lii., pages 19, 38, and 87. 
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follows that the coal consumption is as 24 to 12, while 
the speed is as 2 to 3. 

As the fuel forms a large item in the expenditure 
of a vessel, the difference in coal is very considerable, 
and to meet it extra rates would require to be received. 
For such extra charge there must be reason. Perish- 
able cargo, owing to the system of refrigeration intro- 
duced, is as conveniently taken in the intermediate 
as in the slow vessel, and the amount of precious cargo 
is comparatively small, so that for cargo, shippers 
are not disposed to differentiate between the vessels. 
In some few instances there may be reasons, but they 
are very exceptional, just as in the case of passenger 
trains seldom being called upon to take goods, and 
this is particularly so where there is an express goods 
service as distinct from the ordinary goods train, and 
the Guelph and her consorts may be termed express 
goods steamers. The Union Line directors, as well 
as those of Sir Donald Currie’s company, have, there- 
fore, acted wisely in extending this system. Of course 
high-speed steamers must still be constructed, and in 
this matter also the companies show progress, for just 
as the Castle Line have added the Tantallon Castle, 
which is in advance of her consorts, so the Union 
Company will in a few weeks send forth the Norman, 
a splendidly equipped passenger steamer built at the 
Belfast yard to attain a high speed. 

In the case of passengers there is reason for a higher 
rate ; but the most casual inspection of the Guelph, 
over which the writer was conducted by Mr. Griffiths, 
deputy engineer superintendent, inclines one to the 
view that it refers only to speed, for there is a sub- 
stantial comfort about ship which almost equals 
the handsome appointments even of the Scot. The 
Guelph has a large forecastle and poop, with a 
central bridge-house equal to half the length of the 
vessel, and over it a boat deck, where passengers are 
allowed to promenade. The ladies’ music saloon is for- 
ward, while under it is the first-class dining saloon, 
arranged for 45 passengers. Onthe upper deck, ranged 
along either side of the ship, are the first-class cabius, the 
smoking-room being aft. The second-class passengers 
are housed in the poop on the upper deck, with dining 
saloon and drawing-room, while the steerage passengers 
are below on the main deck, A special feature is a 
large dormitory right forward, occupying the full width 
of the ship, where 64 men can be accommodated, the fare 
being 10 guineas. 

The engines of this vessel, like her sisters, the 
Greek, Gaul, and Goth, are of the triple-expansion 
type, and work with steam at 180 lb. pressure. The 
cylinders are 184 in., 30 in., and 50 in. in diameter, 
with a stroke of 42in. The high-pressure cylinder 
has a piston, and the other two slide, valves, each 
worked by the ordinary double eccentric link motion, 
and they have all-round reversing gear. The engines 
are so built that the starting platform is in the centre 
of the ship. The cylinders are separate castings, 
the usual A-columns in the front being cast with 
an extension at top, flanged, so that the three columns 
are bolted the one to the other. The result is said to 
be a marked decrease in vibration as compared with 
the more largely adopted method of connecting the 
cylinders rather than the columns. The condenser, as 
is usual, forms part of the back supports. The con- 
denser, which has brass tubes, has a cooling surface 
in each engine of 1796 square feet. The pumps are 
worked from the crosshead of the intermediate engine. 
The working parts of the engine are of forged steel, 
the crankshaft being 103 in. in diameter, the tunnel 
shaft 10} in., and the propeller shaft 1lin. There 
are four thrust rings of the horseshoe type. The pro- 
pellers are three-bladed, and are 13 ft. 9 in. in dia- 
meter. The framing and plating of the ship are 
bossed out so as to reduce the length of the shafting 
outside. Immediately aft the engines the shafts are 
in one compartment, the centre of which is occupied 
by the electric light and refrigerating machinery, which 
is thus immediately under the direct care of the engi- 
neers. Weir’s pumps and evaporator, centrifugal 
pumps, and the other et-ceteras are placed in the wings 
in the main engine-room. The electric machinery is 
by Messrs. W. H. Allen and Co., the dynamo run- 
ning at 250 revolutions, 150 amperes, and 82 volts. 

Steam is supplied by two large double-ended boilers ; 
the grate area of the 12 furnaces is in the pro- 
portion of 1 to 3.45 of the grate area of the Scot 
while in the Guelph the ratio of grate to heat- 
ing surface is 1 to 32.15. In the Scot it was 1 to 
27.44, a difference explained by the use in the 
latter steamer of forced draught. The grate area 
of the Guelph is 238 square feet, and the heating 
surface 7658 square feet. The boilers are in cone 
compartment—the ship, by the way, is divided by 
nine transverse bulkheads—a large space separating 
the engine and boiler compartments being given over 
to coal bunkers, with a passage between each. On cither 
side of the ship, again, are coal bunkers, while in the for- 
ward end of the compartment are coal bunkers on either 
side, with a single-ended two-furnace boiler in the centre 
working at 180 lb. pressure, supplying steam to all the 
auxiliary engines, These latter, by the way, include 
Pirie’s well known steering gear, four heavy steam 








winches, &c. The bunker capacity, it may be added, 
is sufficient for fuel for the round voyage to the Cape, 
so that the vessel need only take in coal at the port 
where prices are lowest. It will thus be seen that the 
machinery, which is in charge of Chief Engineer 
Liston, who has been many years in the company, is 
designed to be thoroughly economical in all details. 

The carriage of perishable goods is an important 
item in these intermediate steamers, aud the refrigerat- 
ing installation on board the Guelph may be specially 
referred to. It consists of one of J. and E. Hall’s 
patent carbonic anhydride refrigerating machines 
made on their duplex type. The machine consists of 
a compound steam engine with cylinders side by side 
working on one crankshaft, and driving by their tail- 
rods two carbonic anhydride compressors. In the bed 
of the machine are arranged two condensers for lique- 
fying the carbonic anhydride, these condensers con- 
sisting of long lengths of solid drawn copper tube. 
There are also two evaporators consisting of nests of 
wrought-iron piping contained insteel casings, and there 
are also two steam-driven brine pumps. The system is, 
therefore, entirely in duplicate, each compressor being 
connected up with its own condenser and evaporator, 
and, by means of a coupling, either compressor can be 
thrown out of gear, leaving the remaining one still at 
work. The brine cooled in the evaporators is circu- 
lated throughout the brine pipes in the various cham- 
bers. The insulated space is divided up into five 
different rooms, thus, those for fish, milk, and meat 
being kept at the lowest temperature, that for vege- 
tables, &c., at another temperature, and the large room 
for the storage of fruit cargoes being kept at another 
temperature. The circuiation of brine in the latter is 
arranged in a special manner to enable the tempera- 
ture to be kept with practically no variation, the air, 
moreover, being caused by natural means to be kept in 
constant circulation. 





THE GLASGOW AND WEST OF SCOT- 
LAND TECHNICAL COLLEGE SCIENTIFIC 
SOCIETY. 

THE opening meeting of the third session of the above 

Society was held in the Technical College buildings 

on the evening of Saturday, the 6thinst. The new Presi- 

dent, H. Osbourne Bennie, Wh. Sc., delivered his in- 

— address, the chair being occupied by Professor 
cLay. ; 

The title of Mr. Bennie’s paper was “ Progress in 
Mechanical Engineering.” He treated the subjects ina 
most interesting and entertaining way, calling attention 
to the rapid advance made in the last 20;years, em- 
phasising the fact that this progress was not due to the 
application of recent scientific principles, but to great 
improvements in the methcds of working, and a more 
exact scientific knowledge on the part of the workers. 

Having briefly traced the lines of progress in the de- 
ater of marine engineering and _boilermaking, 
ocomotive building, land engines, hydraulic machi- 
nery, and gas and petroleum engines, the lecturer 
proceeded to state that although progress was due 
in great measure to competition, it was also due in 
greater measure to the acquisition of a thorough scien- 
tific training on the part of the younger members of 
the profession, and the careful application of the same to 
every-day problems. Having touched on the subject of 
design, dwelling particularly on the great departures 
which had been made when necessary from stock designs 
and commonly accepted ideas, the lecturer proceeded to 
deal with the great decrease of cost which had charac- 
terised engineering practice of late years, which he attri- 
buted to the greatly extended use of machine tools of 
every description, and the increased cutting power and 
higher speeds of the same. After comparing the modern 
workshop with that of 30 years ago, Mr. Bennie concluded 
a most useful paper by-insisting on modifying and regu- 
lating the design of a machine in order to obtain the 
maximum of efficiency with the minimum of cost. 

An interesting discussion followed, which was taken 
part in by Professor McLay, Professor Watkinson, and 
several members of the Society. 





MISCELLANEA. 


Mr, W. Laxapon, superintendent of the telegraph de- 
partment of the Midland Railway, has just issued a cir- 
cular for the information of employés of the company, 
giving directions for the avoidance of, and for the treat- 
ment of sufferers by, accidental shock from the electric 
current. 


While the premises of the Intitution of Civil Engi- 
neers are being rebuilt, such arrangements have been 
made as will admit of the use of the lecture theatre and 
reception-rooms under it during the session 1894-95, 
although the library and offices have been temporarily 
removed to 9, Great George-street. 


The first meeting of the new Panama Canal Company 
was held on October 5. It was rather stormy, owing to a 
refusal to explain how much of the 18 millions deposited 
at the Caisse des Dépéts had been subscribed by the 
public. Three shareholders were deputed to verify the 
subscriptions and to report to the next meeting. 


The Scandinavian Wood Pulp Union decided, at its 
recent meeting at Gothenburg, which was very well 
attended, to reduce the output 10 per cent., and that 





this reduction should be carried out during the first 
quarter of 1895. It was also agreed that the question of 
a further reduction should be discussed at the February 
meeting of the union. 


According to statistics compiled for Rylands’ Jron 
Trade Circular, the total number of blast-furnaces stand- 
ing in the United Kingdom on September 30 last was 
719, a decrease of three on the previous quarterly re- 
turns. Of the above total only 274 were in blast, a de- 
crease of 52. This large decrease is mainly owing to the 
Scotch colliers’ strike. Six furnaces are being built or 
rebuilt at the present moment. 


We havereceived a copy of a chart of the Yellow Sea and 
Korea, issued by the United States Hydrographic Office, 
the Navy Department, Washington. The chart is com- 
piled with the latest information, and may be taken as 
thoroughly up to date. All the principal Korean roads 
are clearly marked, and the chart will be found very 
useful to those wishing to follow the course of the cam- 
paiga Be the East. The map, we may add, is excellently 
printed, 


Messrs. John and Henry Gwynne, of Hammersmith 
have just secured a contract from the Mersey Docks and 
Harbour Board, Liverpool, for another set of their ‘‘ In- 
vincible” compound condensing pumping engines, to 
raise the level of water in the Canada-Huskisson Dock 
system. This makes the fourth large installation fitted 
up by the firm for the same authorities, which will have 
within the dock estate, ‘‘Invincible” plant equal to acom- 
bined capacity of 4000 tons of water per minute when the 
new machines are at work. 


The traffic receipts for the week ending September 30 
on 33 of the principal lines of the United Kingdom 
amounted to 1,613,897/., which was earned on 18,522 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,442,742/., with 18,388 
miles open. There was thus an increase of 171,155/. in 
the receipts, and an increase of 134? in the mileage. Tho 
aggregate receipts for 13 weeks to date amounted, on 
the same 33 lines, to 21,326,406/., in comparizon with 
20,054,040. for the corresponding period last year, in- 
crease 1,272,366/. 


The opening meeting of the present session of the 
Birmingham Association of Mechanical Engineers was 
held on Saturday last at the Grand Hotel, Colmore-row, 
Birmingham. he chair was taken by the President, 
Mr. E. Hazel, and there was a large attendance of mem- 
bers. The President, in his opening remarks, expressed 
the pleasure he felt at again meeting the members at this 
the opening meeting, and hoped that the ensuing session 
would be a useful and instructive one; and also an- 
nounced that the syllabus would be in the hands of the 
members at an early date. After the ordinary business 
had been transacted, the remainder of the evening was 
devoted to social intercourse and music. 


The following steamships have been recently fitted with 
‘*Elmore” copper seamless steam pipes: The Bencliffe 
and the Caeleno, built by Messrs. Ww. Boxford and Sons ; 
the Queen Olga and the Eliderstein, built by Messrs. Ber- 
tram Haswell and Co, ; the Cordova and the Tartar Prince, 
built by Messrs. Short Brothers; the Canterbury, built 
by Messrs. Edwards’ Shipbuilding Company ; and the 
Vane Tempest, owned by the Marquis of Londonderry. 
As a result of exhaustive tests which have in every 
case proved the high quality of the ‘‘ Elmore” copper, 
the company’s Leeds works have, it is stated, been kept 
busy in the execution of important orders for Her 
Majesty’s Government, the leading railway ccmpanies, 
and marine engineers. 


Preparations are being carried out in Chatham Dock- 
yard for the construction of the powerful battleship 
Illustrious, the third of the large armoured vessels in- 
tended to be built at Chatham. The Illustrious, like her 
sister ships Magnificent and Victorious, now under con- 
struction in Chatham Dockyard, is to be built from the 
designs of Mr. W. H. White, the Admiralty Director of 
Naval Construction, with a length of 390ft. and breadth 
of beam of 75ft., with a displacement of 14,900 tons. Her 
engine power, at forced draught, will be 12,000 horse, and 
at natural draught 10,000, which will give her a speed, at 
forced draught, of 174 knots At the more exposed por- 
tions of the vessel, the armour-plating will be worked to a 
thickness of 14in., and in the other parts, to the water- 
line, the plates will be 9 in. thick. 


After an existence of 35 years, the Darlington Steel and 
Iron Company’s works were on Saturday posneeeates 
closed, owing to bad trade. At the annual meeting of 
the company on July 30, the chairman (Mr. T. Hugh 
Bell, of Middlesbrough) stated that in consequence of 
the general depression in trade the directors had come to 
the conclusion to close the works, but in spite of this 
declaration hope was not altogether abandoned that come 
arrangement might be made for continuing the operations 
of the company. For the last few weeks, however, all 
that has been done has been to complete the orders then 
running and use up the materials in stock, and on Satur- 
day an absolute cessation of work took place, with no 
prospect of resumption. Up to 1874 or thereabouts the 
works were prosperous. Iron rails then realised 11/, 
4s. 4d. per ton, but in 1879 they had fallen to 4/. 18s. 3d. 
a ton, and steel rails, which in 1879 fetched 10/. a ton, are 
now only about 3/. In the last dozen years, the chairman 
of the ccmpany states, 4,000,000/. have been received for 
products a the works, and out of this 700,000. have been 
paid in wages to labour on the spot, whilst altogether 
2,800,000/. have been paid in wages to coal miners, iron 
miners, and others (including the ironworkers themselves), 
0 that capital has had but a poor return. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 6, 1894. 

Tue largest order for structural material lately 
taken was by the Phenix Iron Company for 3000 
tons of material for the Chicago Elevated Railroad 
Company. This is only a small order. The com- 
petition was sharp, and if the bids could be published 
they would be a surprise to English readers. Ame- 
rican railmakers have so far captured orders for 
18,000 tons of steel rails in neutral territory, having 
underbid English makers. Large orders for steel 
billets were placed yesterday at 18 dols. 50 cents, 
Offers at Pittsburg at 16 dols. were accepted. Cast 
and wrought pipe are in active demand. A _ large 
amount of municipal work is being hurried through 
before cold weather. At Connellsville 15,000 out of 
17,500 ovens are in operation. Last week’s produc- 
tion was 142,546 tons. The Carnegie wages scale is 
to be revised January 1, and a reduction is probable, 
to enable that firm to pursue its past policy of sweep- 
ing in business. Within a week 50,000 tons of forge 
iron were sold in large lots in Pennsylvania. Very 
little iron has been bought as yet for delivery later 
than January 1. Should buyers cover requirements 
for first quarter of next year, prices of crude iron 
would harden. The situation has improved on account 
of some large early delivery requirements having been 
made known. 








MR. MAXIM’S FLYING MACHINE. 
To THE Eprror oF ENGINEERING. 

Sir,—I notice in your issue of the 5th inst. another 
letter from Mr. Runeberg. In his first letter on this sub- 
ject, he gave reasons ~ was not entitled to a patent 
on my flying machine. is letter related almost exclu- 
sively to my machine. He now says that this letter was 
‘‘never meant as arguments against Mr. Maxim or his 
machine.” In my reply to his first letter, I said that he 
bad failed to understand the question under discussion. 
This he calls *‘ uncourteous language.” Mr. Runeberg 
says in his last letter: ‘‘ Mr. Maxim proves, in your issue 
of September 21, that he has entirely misunderstood my 
letter, published on September 14.” This, I suppose, is 
not “‘uncourteous.” He finishes his last letter by saying, 
‘*it would be interesting if further light could be thrown 
on this extraordinary conjuncture.” 

From this it would appear that the whole trouble arises 

om the fact that Mr. Hansbeeg has failed completely to 
understand the elegant and euphonious language of the 
United States Patent Office, which I quo in my 
original letter, and which was as follows: ‘‘ It is held 
that the invention is incapable of practical operation, 
since, without the assistance of a gas field or equivalent, 
the device will be incapable of ascension. In other 
words, the invention is not ‘useful’ within the meaning 
of the law.” A free translation of this into | pe Anglo- 
Saxon English, would be about asfollows: It is believed 
by the officers of the Patent Office that the invention is 
incapable of operation, because, without the assistance of 
a balloon, or gas bag, the apparatus will be incapable of 
rising from the ground, or, in other words, if there be no 
balloon to lift it, the machine will not rise, and is, there- 
fore, not useful within the meaning of the law. The 
application is therefore rejected because the apparatus is 
not provided with a gas bag ora balloon. As I presume 
that Mr. Runeberg understands “English as she is 
spoken,” I hope he will now fully understand the 
question. : 

Yours truly, 
Hiram 8, Maxtm. 
Baldwyn’s Park, Bexley, Kent, October 9, 1894. 





THE EFFICIENCY OF THE SERVE TUBE. 
To THE Eprror oF ENGINEERING. 

Sik,—Though Mr. Davies has given his reasons for 
believing in heated in place of heating surface for boiler 
tubes, I trust some one may yet be found to try the 
efficiency of external ribbed tubes. If the principle of 
the Serve ribs is correct, then there is still hope for the 
water-tube boiler; as the external diameter of a tube 
presents a larger heating surface than the internal 
diameter. By placing the ribs on the outside, greater 
strength will be secured, and the tubes might conse- 
quently be proportionately reduced in thickness, an 
advantage, as the efficiency of a plate for transmitting 
heat varies inversely as the square of the thickness. The 
ribs should certainly be placed in a spiral form round the 
tubes for securing elasticity, and for allowing the water 
and steam to rise from the underside. That Serve tubes 
are difficult to keep clean is a serious defect; as the 
dirtier a tube is the less heat it can absorb. All 
sea-going engineers (as well ai deck hands) know 
that a ship steams better at the commencement of a 
watch, after the tubes have been cleaned, than at the 
end, when the tubes are foul. The firemen have the 
strongest objection to the arduous labour of sweeping 
tubes, and it is seldom thoroughly done, which means 
less speed, a heavier coal bill, and consequently financial 
loss to the owners. : 

The larger the tubes are, the cleaner they will keep. 
To secure economy, no tubes should with natural draught 
and ordinary coal be less than 2? in. to 3} in. in diameter, 
if swept once in a watch (of four hours). It may be 
accepted as an axiom, that if the material composing a 
tube (without ribs) absorbs the heat from the gases inside 

uicker than it can transmit it to the water or steam on 
the outside, then the ribs should be on the outside, If, 
on the contrary, the heat can be transmitted to the water 


or steam as fast as it can be absorbed from the gases, 
then the ribs should be on the inside. Furnace tubes of 
Lancashire boilers are usually made of 3-in. plates, because 
it has been found in practice that if thicker they are liable 
to burn away, which favours the idea that the heat 
is not extracted by the water or steam as quickly 
as it is absorbed by the plates. Maxim advocates keep- 
ing the water behind a tube-plate in active circulation 
with the same object. The recent complaints of tube ends 
being burnt point to a similar conclusion. 

In generating heat, gases should be kept as hot as 
possible. This is the function of the combustion space— 
a principle so successfully carried out in practice by 
Siemens in his steel furnaces and gas-burners. The duty of 
the tubes is to extract the heat from the gases, and this 
can best be attained by keeping them as cool as possible, 
unless it is going to be seriously contended that a hot 
tube is a very much better conductor than a cold one. 

Perhaps Mr. Blechynden py A think the experiment 
of external ribs worth trying in his apparatus, described 
in your issue this week. But caution must even then be 
drawn from the results he secures, as he apparently uses a 
strong forced draught and clean gases. 

Much may be said in favour of both inside and outside 
ribs for boiler tubes. Some day we may hear of both 
being advocated, as affording the most compact steam 
generator. At present I am still of opinion that the best 
economical results will be found in using external ribbed 
tubes, though the most favourable conditions may only 
be arrived at by practical experiments by trial and error, 
and that on a Jarge scale. 

am, Sir, yours obedently, 


London, S8.E., October 9, 1894. 


To THE EpiToR oF ENGINEERING. 

Sir,—With reference to the experiments made by Mr. 
Blechynden, and which appeared in last week’s issue, 
on the relative merits of the Serve and plain tube, and 
for which the engineering profession must be greatly in- 
debted to him for making them known, I venture to 
think that their value will be very greatly enhanced if 
Mr. Blechynden will supplement them by giving us the 
results of an experiment with plain tubes in which re- 
tarders, of the description used by Mr. Howden, are 
placed. Such an experiment would at once settle the 
question as to whether the Serve tube is all that is 
claimed for it, and would further show whether or not as 
good a can be obtained with the plain tube, using 
retarders, 


A.C, 





Yours truly, 
CONSULTING ENGINEER, 
West India House, Leadenhall-street, E.C., 
October 9, 1894. + 





To THE EprTor oF ENGINEERING. 

Srr,—The letters which appear in your last week’s 
issue, seem to make a further letter on my part necessary. 

Mr. Davies has described in an excellent manner the 
function of the Serve tube in boilers, in which the gases 
pass through the tubes, and why in such boilers the ribs 
are in the “‘inside” of thetube. Heis, however, under an 
excusable misapprehension in supposing that Serve tubes 
with the ribs twisted spirally, without retarders, would 
be more efficient than with straight ribs and retarders. 
The straight ribs are preferable for easy examination and 
cleaning, also for passing a suitable stopper through from 
the smokebox end, as in the case of plain tubes. But, 
apart from these considerations, it will readily be under- 
stood that in all tubes, plain and Serve, the gases flow 
swiftest through the centre of the tube, where there is no 
friction. As the gases do this ina plain tube, they will 
do so in a greater degree in the Serve tube, and this ten- 
dency would be increased in direct proportion to the 
amount of twist you might give to the ribs. The spiral 
retarder placed in the centre of the Serve tube, filling the 
8 between the tips of the ribs, forces the gases out of 
the centre and between the ribs, and thus in contact with 
the extra absorbing surface provided. 

Experience shows that the Serve tube is easily cleaned, 
also that with natural draught due to 75 ft. funnel height, 
it is no dirtier in use than the aa tube would be in the 
same boiler with 60 ft. funnel height. 

Iam sorry my last letter also does not please Mr. 
McGregor, as I had thought I had covered the ground 
fully. His experience has been confined to plain tubes 
only, but it has been our business to learn all there was to 
be ter about both sorts of tubes in large and small dia- 
meters, great and short lengths, with natural and high 
rates of artificial draught, with and without retarders. 
Naturally the results vary widely under these greatly 
differing conditions, and because we are consequently un- 
able to say in a — way that 1 ft. of Serve tube is 
worth so much of plain tube, we are considered to have 
shirked the question. Of course nothing is further from 
our thoughts, and instead of shirking, our first 40 ships 
or more fitted have all been done under a substantial 
guarantee. May we not reasonably ask that the state- 
ments we make on the strength of our experience be be- 
lieved, seeing that we have all to lose and nothing to gain 
from exaggerating them and consequently our guarantees ? 
These guarantees are intended to assist consulting and 
superintendent engineers in introducing a great improve- 
ment, and not to supersede their services, as is suggested. 
Would Mr. McGregor prefer that we should knowingly 
and silently let him make an unsatisfactory installation ? 
Frequently enough we decline with thanks to supply the 
Serve tube for conditions we know would be unsuitable, 
viz., = natural draught with low funnels. 

Referring to the discussion of my letter, I would point 
out that the reason is clearly given why the absorbing 
surface of the Serve tube is of better quality than that of 





the plain tube, and if afterwards I was purposely content 





in my illustration, to ask only for the same amount of 
heat-absorbing surface in plain tubes irrespective of 

uality, to the disadvantage of the Serve tube, surely 
this is no ground of complaint for the champion of the 
plain tube. I have no doubt that, taking the comparison 
as made, most readers were astonished at the huge number 
of small-diameter plain tubes necessary to get the same 
amount of absorbing surface, and that they ised 
the draught question made the alternative impossible. 

Evidently Mr. pee aed cannot yet reconcile with his 
past experience that we do not increase the ‘‘distributing” 
surface on the water side whilst doubling the absorbing 
surface on the inside. We briefly say, greater distributin 
surface is not needed, and we point to the fact mentione 
in Mr. Ellis’s paper last year, that the experiment given as 
No. 4 with our suction draught showed that as an average 
of a seven hours’ trial, the evaporation was at the rate of 
16.8 lb. per square foot of heat-distributing (i.¢., the 
usually called ‘‘ heating ”) surface. As thisis more than 
one indicated horse-power per square foot of heating sur- 
face (an evaporation previously considered impossible 
in marine boilers), what clearer proof can there that 
the ordinary distributing surface of a tube plain on the 
outside, therefore most convenient in use, can and will 
give off all the heat which the absorbing internal surface 
can pick up? 

Yours truly, 
F. Gross, 
John Brown and Co., Limited. 
Atlas Works, Sheffield, October 9, 1894. 








STEAM PIPES FOR HIGH PRESSURES. 
To THE EprTor or ENGINEERING. 

Sir,—I shall be glad to learn from any of your readers 
where steel or aluminium bronze pipes can be obtained in 
Europe for high pressures, "~ 600 lb. per square inch 
as the highest test pressure. have failed to find any 
manufactory in England of aluminium bronze pipes of 
large size, say from 10 in. to 20 in, in diameter; and it 
—— that Messrs. Yarrow had to obtain thin aluminium 
plates for the new French torpedo-boat from France. 

My object is to secure the lightest pipe possible for the 
strength required, but without wire pie cme d if possible. 
Yours faithfully, 
October 6, 1894. AMERICUS. 





ALUMINIUM TORPEDO-BOAT. 
To THE EpiToR or ENGINEERING. 

Simr,—As some of the statements that have been pub- 
lished in connection with the above subject are not quite 
accurate, and may therefore be misleading, I shall esteem 
it a favour if you will kindly give publication to this letter 
in your next issue. 

1. The price of 3s. to 5s. per lb. does not represent the 
price of the metal itself, but that of angle-irons, bars, 
castings, &c., of the suitable aluminium alloy used, which 
is quite a different matter. Aluminium in ingots is now 
sold in the market at 1s. 9d. per lb., and taking into con- 
sideration that the weight of this metal is one-third of 
that of the other metals commonly used in shipbuilding, 
this price really represents only 7d. per lb. if compared 
with them, 

2. It is quite true that the prime cost of this torpedo- 
boat, or of any other ship, made of aluminium will be 
somewhat greater than that of the same-sized ship built 
of steel, but the former, with engines of the same horse- 
power, willattain much greater speed. With regard to 
the boat in question, a speed of 204 knots was obtained in 
place of 17 knots, this being the rate of the ordinary steel 
boats. It is, therefore, evident that an aluminium beat 
for the same rate of speed will require less horse-power, 
which means considerable economy in the consumption 
of fuel, and this in a short time would fully compensate 
for the extra first cost. This is quite irrespective of the 
other advantages of aluminium for shipbuilding purposes, 
which are fully explained in your interesting article. 

It has been stated that we are not equal to other coun- 
tries in the production of aluminium, and that this is due 
to natural causes. It is quite true that none of this metal 
is now made in the United Kingdom, but there is abso- 
lutely no natural cause why it should not be produced 
here as cheaply as in other countries. In fact, the 
British Aluminium Company, Limited, has been formed 
for this purpose, and is now completing arrangements for 
starting a large factory for the production of aluminium 
in this country by electricity. The raw material is to be 
found in Ireland in large quantities and of good quality, 
the water-power for generating electricity can be ob- 
tained quite as cheaply and conveniently as abroad, and 
by using the same patented processes for the production 
of aluminium by electricity, which have been so success- 
fully used in France, Switzerland, and the United 
States of America, this company will be able to produce 
the metal as cheaply in this country as elsewhere. 

beg to remain, Sir, yours obediently, 
For the British Aluminium Company, Limited, 
Cuar.es F. Jonss, Secretary. 
9, Victoria-street, London, 8.W., October 10, 1894. 





Tue SrockHOLM EXHIBITION. —The committee has 
now completed its plans, and recommend the ‘‘ Lejous- 
latten ” as a suitable site, the available area being some 
142,000 square metres. The cost is estimated at 
2,342,225 kr. ed about 130,000/.), to which must be added 
600,000 kr. (about 33,0007.) for working expenses. Half 
of the calculated expenditure will, it is thought, be 
covered by rents, admission, lottery, &c., so the other half 
will have to be raised by other means. Two other sites 
which have been mentioned—the Karlaplan and Friesen’s 
Park—would entail an expenditure respectively of about 
100,0007. and 110,000/. 
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THE BOILER QUESTION IN THE NAVY. 
To THE EDITOR OF ENGINEERING. 

S1r,—The conspicuous feature of recent meetings of the 
Institution of Naval Architects has been the prominence 
of the water-tube boiler as a subject for discussion ; the 
makers, or their representatives, of various styles of this 
type of boiler all uniting in urging its superiority to the 
cylindrical type, and assuring all parties concerned that 
the water-tube boiler will put an end, once for all, to 
the troubles which the use of a steam generator on board 
ship has hitherto entailed. 

Among water-tube boilers the Belleville has, perhaps, 
the greatest claim on our consideration at present, from 
the fact that it has been adopted for two cruisers of ex- 
ceptional size and power. To add to the information of 
engineers in this country regarding the boiler, a 
somewhat limited, Messrs. Maudslay, Sons, and Field, 
the agents of Messrs. Belleville, have issued a pamphlet 


setting forth its advantages; and from this pamphlet I |} 


gather that the decision of the Admiralty to fit the 
Powerful and sister with Belleville boilers is due, 
amg to the report of a naval engineer sent to travel 


y one of the ships of the Compagnie des Messageries | Th 


Maritimes de France, using these boilers, and running 
in the Australian trade. The pamphlet says the In- 
telligence Department of the Admiralty heard that the 
steamers of the M. M. were fast becoming the favourites 
on the Australian run, owing to their ability to main- 
tain their speed; attributing this, presumably, to the 
superiority of the boilers. At the last spring meeting 
of the Institution of Naval Architects, Mr. William 
Laird put forth the same idea in discussing a paper by 
Mr. Thornycroft. Hesaid: ‘‘ I happened to be in Sydney 
in the spring of 1893, and people who travel as much as 
the Australians do, are very much alive as to what are 
the best and most reliable ships. They consider the 
question of the passages and the regularity of those pas- 
sages with almost as much erness as we watch the 
racers across the Atlantic in this country ; and there is 
no doubt whatever that the vessels of the Messageries 
Maritimes Company, fitted with the Belleville tubulous 
boiler, are considered as certain and faster, if anything, 
than the very best of our English-made ships.” The Aus- 
tralians then take boilers into consideration in selecting a 
ship for travelling by. I can mention another feature which 
they consider. I happened to be in Hong Kong in the 
spring of 1892, and one day I picked up a Sydney paper 
with a short article on the P. and O. steamer Oriental, 
which had recently made a voyage to that port. The 
Oriental and her sister Peninsular are two of the fastest 
and most comfortable boats the P. and O. Company 
possess ; far superior in both respects to several of their 
ships in the Australian trade, but they seldom run on 
that route, because they are not appreciated. And the 
Sydney paper told me the reason why in explicit terms. 
lt is because they have only one funnel. 

Our Australian brother, although interested in the 

speeds of the mail steamers, considers it infra dig. to 
travel in one, no matter how fast she may be, unless she 
has two funnels at least. I take it that the opinion of 
the average traveller, failing to discriminate between the 
merits of funnels and boilers as affecting the efficiency of 
the ship from his own point of view, when given on the 
question of tubulous or tubular boilers is not worth very 
much. We can take a third reason for their popularity, 
that of the late Admiral Long. Speaking in the discus- 
sion on a paper of his own at the spring meeting of the 
Institution of Naval Architects in 1893, that officer said, 
‘*T myself, when I was in China and had to elect whether 
I would come home by a French steamer or an English 
one, came home in a French steamer, and so did every- 
body else, because the steamers are equally well appointed, 
and one got everything very good.” ‘To those persons 
who know little or nothing of the Messageries Mari- 
times, such a statement from such a quarter will no 
doubt convey an idea of how excellent the service is, but 
to those who are familiar with Eastern travel it simply 
expresses an impression held almost universally on that 
company’s route. That a concern with such a reputation 
embarking in a new trade should secure a fair share of 
the traffic is no matter for surprise; to attribute this 
popularity to a type of boiler, a mere matter of yesterday, 
in the long history of the company, is a rank absurdity, 
but nevertheless a fair sample of the style of argument by 
which the Belleville boiler is being forced upon us. 
. The great feature in the M. M. Australian service is 
its uniformity; the ships are alike, one will suit a traveller 
as well as another, a thing that cannot be said for either 
the P. and O. or Orient lines. Uniformity made the 
White Star Line, it made the Norddeutscher Lloyd 
express American service from Southampton, and is a 
most potent factor in the popularity of a line of passenger 
steamers, The boatsare large, and have sufficient power 
to enable them to maintain an average duration of voyage 
better than nearly all of their rivals’ ships, and leave a 
margin for contingencies. Mr. Sampson, in a letter to 
ENGINEERING a few months ago, said that they ran with 
16 boilers out of 20 at work, leaving a reserve sufficient 
for another knot an hour if they wished to race with 
a rival steamer, and Mr. Milton said, at Cardiff, that 
they averaged about 5000 horse-power for 154 knots on 
the round voyage. They leave Marseilles on the 3rd of 
each month, and in the spring of 1893, when Mr. Laird 
was at Sydney, the arrivals there were on February 6, 
March 8, April 6, and May 7, an excellent show. 

A further contribution to the argument on the question 
of their speed was made by Mr. C. H. Gilbert in a letter 
to ENGINEERING a few months ago, in which he gave a 
graphic account of a race between the M. M. Armand 
Behic and the P. and O. Australia on November 27 and 
28 last, between Adelaide and Melbourne, in which a dis- 
tinct superiority was shown in the French steamer. The 





facts, however, somewhat alter the complexion of the 
case. In the first place, the run was not made on 
November 27 and 28, but on the 2nd and 3rd, and this is 
how it came about. The Armand Béhic left Marseilles 
on October 3, passed out of the canal on the 8th, and was 
at Aden on the 12th. The Australia, with the London 
mails of October 6, left Brindisi on the morning of the 
9th, and passed out of the canal at noon on the 12th, when 
the Armand Béhic was at Aden, and had 1300 miles of a 
start. The former went vid Colombo, the latter vid the 
Seychelles; the Armand Béhic was still leading at Albany, 
and they were together at Adelaide. The distance from 
Adelaide (Semaphore) to Melbourne by the P. and O. 
tables is 485 miles, and as the time given by Mr. Gilbert 
is 30 hours, the Australia’s speed over that distance would 
be 16 knots ; but the departure is given from Cape Jervis, 
about 40 miles less, a very different matter, leaving the 
Australia’s speed only about 15 knots, and the Armand 
Béhic’s slightly faster. The P. and O. steamer, having 
anded her mails, was proceeding on the voyage at the 
usual speed of her class with no mails on board, the 
Armand Béhic, with one boiler out of action (presum- 
ably disabled), was doing all she knew to catch her. 
e Australia’s run from Brindisi to Adelaide with the 
mails was made, difference of time allowed, in 23 days 
19 hours ; Port Said and the canal passage took 21 hours, 
and, allowing 22 hours for stops at Aden, Colombo, | 
and Albany, made 22 days net for 8728 miles, or 396; 
miles per day, equal to 16.5 knots per hour. The same 
allowances for the Armand Behic bring her speed to 331 
miles per day, or 13.8 knots per hour, so that on the run 
round to Melbourne, when, according to Mr. Gilbert, the 
Australia’s engineers were working harder than they 
ever did before, the ship was going 14 knots slower than 
she had averaged for the preceding three weeks. It would 
appear as if the long run of the Armand Béhic to Ade- 
laide at, say, 14 knots, was made with 16 boilers, as 
de:cribed by Mr. Sampson; and that the 5000 horse-power 
and 154 knots quoted by Mr. Milton is the actual maxi- 
mum sea speed, as on such a race as the one in ques- 
tion; that the Armand Béhic, although far faster than 
such boats as the Cuzco or Paramatta, is at least a knot 
slower than the Australia over a long run, and that the 
sea performances which excited so much enthusiasm at 
Sydney, and attracted so much attention at Whitehall, 
are those of the Atlantic steamers of 20 years ago. 

The P. and O. steamer Himalaya, with the London 
mails of May 19, 1893, did just the same run as the 
Australia in November, and it would appear that if the 
English company had only a monthly service to provide, 
and two more ships like the Himalaya and Australia to 
do it, that service would give all the uniformity of the 
M. M., and at least a knot an hour more speed. But 
this is not the best performance of the Himalaya. Last 
spring the Bombay mail, brought by her to Brindisi, 
reached London in 124 days, and we are told by Lord 
Brassey, who travelled by her from Aden to Brindisi, in 
an article in the June number of the Nineteenth Century 
entitled ‘‘A Recent Run to the East,” that she steamed 
418 miles a day steadily ; in other words, she did 17 knots 
an hour. The Maudslay pamphlet gives particulars of the 
M. M. Australien as a typical ship. She measures 482 ft. 
by 49 ft., and ata load draught of 24 ft. has a displacement 
of 8540 tons ; her block coefficient loaded is .540, far finer 
than any English boat in the trade, and she and her 
sisters are, so far, the longest boats going through the 
canal. In view of the great stress which Dr. ite 
has of late years laid on absolute length as a favour- 
able factor in the attainment of high sea-speed, taken in 
conjunction with their large ratio of length to breadth, and 
extreme fineness of form, it would appear that the 
Australien should be very easily driven at a high s ‘ 
The Himalaya measures 465 ft. by 52 ft.; her load dis- 
placement is about 10,500 tons, and her block coefficient 
about .600, so she is very unfavourably situated for high 
speed as compared with the M. M, boat. The Australien’s 
engines have cylinders 44 in., 67 in., and 106 in. in diameter 
by 54 in. stroke, the Himalaya’s 42 in., 67 in., and 108 in. 
in diameter by 72 in. stroke, so there is not much room for 
cavil on that head. The Australien has 20 Belleville 
boilers, with 623 square feet of te and 20,000 square 
feet of heating surface, and the Himalaya six cylindrical 
boilers, three double and three single-ended, with 495 
square feet of grate and 21,000 square feet of heating sur- 
face. The pamphlet speaks of the four M. M. ts 
as sisters, but I have noticed that the Armand Béhic 
seems to have some prominence over her predecessors ; 
if, as I suspect, her boiler installation is larger than 
the Australien’s, then the Australien in all probability 
would have failed to overhaul the P. and O. boat on 
Mr. Gilbert’s romantic race. However, that does not 
matter much; we take the data as given by Messrs. 
Maudslay. The remarkable feature in the water-tube 
boiler is its comparatively light weight in working order ; 
and in the pamphlet there are plates showing several 
well-known boiler installations, dhinaetivahe with Belle- 
ville boilers in the same space, and weighing far less, 
with more grate and heating surface. The Himalaya 
figures in this place, and the weight of her present 
installation with water, but without uptakes, &c., is 
given as 546 tons. Now in Mr. Howden’s paper read 
at the last spring meeting of the Institution of Naval 
Architects, he proposed alternative arrangements of cy- 
lindrical boilers worked under his system for the present 
boilers of the Australien; and these proposed boilers 
weighed considerably less than the Himalaya’s, for about 
the same power, as given in the pamphlet. r. White 


was painfully anxious to have the discrepancy explained, 
which Mr. Howden did by saying that the Himalaya 
was arranged to suit the views of the P. and O. officials, 
and was not the best that could be done for the power 
required; to those who understand the scope of the 





Howden system, a perfectly sound argument. Of 





course comparisons between the actual weights and 
spaces occupied by the boilers of the Himalaya and 
Armand Béehic, are only justifiable on the assump- 
tion that the sizes and speeds of the ships are equal, 
which they are not. I would respectfully suggest 
to Dr. White that he take the 4000-mile run of the 
Himalaya from Bombay to Brindisi, at 17 knots, and the 
best recorded passage of any of the M. M. boats over a 
similar distance, allow for differences of s , displace- 
ment, and form, and when he has obtained a ratio, then 
will be the time to compare the weight of the Himalaya’s 
boiler installation with the Australien’s on that ratio, as 
well as the horse-power per foot of grate and heating sur- 
face, in the twoships. Wemay compare the Australien’s 
performances with those of a somewhat slower ship than 
the Himalaya, one engined by Messrs. Maudslay them- 
selves 20 years ago, namely, the White Star steamer 
Britannic, which, with her sister, Germanic, is still 
running well. Quite recently the former, crossing the 
Atlantic for the 414th time, averaged 15.8 knots, and a 
fortnight later the latter averaged 15.9 knots, being over 
their —- speed. Such a sea speed for a distance of 
2800 miles, by an old ship which has done over a million 
and a quarter miles steaming, equal to, say, 50 times 
round the world, is work, and I do not see how 
udslays reconcile her existence with the wholesale 
denunciation of the cylindrical boiler in their pamphlet. 
The Britannic is shorter and narrower than the Austra- 
lien, and yet has a greater load displacement, so there is 
no question about which is the most suitable form for 
speed ; she has boilers with 624 square feet of grate area, 
and 20,000 square feet of heating surface, just the same as 
the Australien, and giving 8 horse-power per square foot 
of grate, or 5000 at sea. Has the Australien ever averaged 
15.8 knots over a run of 2800 miles, and if so how much 
less power should she require than the old Atlantic 
steamer? Assuming she had done such a run, it would 
appear that her Belleville boilers under pretty heavy 
forcing are only good for 8 horse-power per square foot of 
grate; and that far from advancing marine engineering 
progress, the Belleville boiler, with the best modern 
— brings us back to the level of 20 years ago, with 
old-fashioned boilers, and old-fashioned engines as well. 
For further comparison we may take two successive 
steamers of the Royal Mail Steam Packet Company, 
Clyde and Nile, both of which have been described in 
ENGINEERING. The former measures 436 ft. by 50 ft., the 
latter 420 ft. by 52 ft., and is a larger ship altogether. 
Both have triple-expansion engines, but in the Nile the 
high-pressure cylinder is smaller, and the low-pressure 
one larger than in the Clyde. The older vessel has eight 
single-ended boilers, arranged face to face on each side of 
a fore-and-aft stokehold, with 24 furnaces, and is the last 
of the mail boats with that style of installation. The 
Nile has four double-ended boilers, in the usual fashion, 
with 32 furnaces. Now, according to Mr. Durston’s view 
of boiler engineering, as seen by a comparison of the lox 
with the Latona, say, the Royal Mail Company did 
wrong to adopt double-ended boilers, that such a thing is 
almost universal in the mercantile marine for high 
| venge notwithstanding. And, according to the still 
ater Durston-Sampson view, the proper course would 
have been, instead of dividing the number of boilers by 
two, to multiply it by three ; instead of being content 
with four simple stop valves, to have had 24 sets of 
baffle-plates, steam traps, and reducing valves. That, 
however, by the way. The eight boilers of the Clyde 
have about 500 square feet of grate surface, or the same 
as the 16 boilers of the Australien in ordinary work ; and, 
although about the same beam as that ship, and the same 
load displacement, she is 46 ft. shorter. Again, the Clyde 
with steam at 1501lb. pressure has cylinders 43 in., 66 in., 
and 92 in. in diameter, while the Australien, with steam 
of 180 1b., at engines, has cylinders 44 in., 67 in., and 
106 in. in diameter, so if there is anything in high- 
pressure steam and a large rate of expansion the 
French boat ought to be far away ahead of the Clyde. 
But the Clyde, with her 500 ft. of grate, goes a knot 
faster in ordinary work than the time-table speeds of 
the M. M. boats to Australia. The Nile’s boilers repre- 
sent the modern method of arranging the grate area 
of the Britannic, and show a marked saving in space; 
her boilers, with stokeholds, occupying about the same 
floor area as the Australien’s, but, of course, weigh 
more. Her first round voyage was made at an average 
speed of rather over 16 knots; a shorter, broader, and 
fuller ship than the Australien, with the same grate and 
2500 square feet less heating surface. Comparing this 
performance with the best of the Australien’s, in the ratio 
of speed and ship resistance, we have a marked saving 
both in space and weight in favour of the cylindrical 
boiler for total work done. We have thus four cases in 
which the Belleville boiler, if it is what it is claimed to 
be, should show a distinct superiority to the cylindrical 
one — the Himalaya’s 17-knot run from Bombay to 
Brindisi, the Britannic’s 15.8-knot run from New York to 
La aga. the Clyde’s usual 15-knot sea speed, and the 
ile’s 16-knot roun ee to the River Plate and back. 
The Maudslay pamphlet says that with the Belleville 
boiler there is no such falling off in trial s 8 as with 
the cylindrical type, and as it further says the Australien 
indicated 7650 horse-power, I should like to see fair com- 
parisons with the cases I have quoted, in proof of these 
allegations. By looking across the Atlantic we find further 
light on the subject. Among those who took part in the 
discussion raised by Mr. Howden a few months ago, was 
American engineer, Mr. J. A. Currier, who said he had 
charge of some Belleville boilers, and found them simply 
perfect. He had previously written to Fairplay in a 
similar strain, and a reprint of that letter is issued by 
Messrs. Maudslay among the literature bearing on the 
matter. Mr. Currier also referred to the two large lake 
steamers of 7000 horse-power, twin screws, quadruple- 
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expansion engines, and Belleville boilers, a description of 
one of which, the North-West, appeared in ENGINEER- 
ING some little time ago. He said that their boilers were 
being built under the supervision of Engineer Miers 
Coryell, of New York, ‘‘ who has had years’ experience 
with these boilers, and can give more information of 
them than any engineer in America.” Now, if Mr. 
Coryell is the leading authority on the Belleville boiler in 
the United States, his views are entitled to the greatest 
consideration ; as the Australien must have been running 
for about three years before the design of the North-West 
was finally settled, and as he would naturally be informed 
as to the results of that three years’ work, the installation 
fitted by him for the same power—7000—as in the Aus- 
tralien, affords the best possible commentary on the 
adequacy, or otherwise, of the installation in the French 
boats. And the result implies that 8 indicated horse- 
power per square foot of grate is all that can be expected 
for continuous steaming. The Australien’s boilers have a 
steam pressure of 220 lb., and the engines 180 lb. ; the 
North-West’s corresponding pressures, according to Mr. 
Currier, are 250 lb. and 210 bb. respectively ; and as the 
engines are quadruple instead of triple expansion, a saving 
in boiler capacity might be looked for. Such is not the 
case. There are, for 7000 horse-power, 28 Belleville 
boilers, with 812 square feet of grate and 26,700 square 
feet of heating alenn If the Australien’s engines, for 
a‘single screw, were divided into two sets for twin screws, 
each engine would have cylinders 31 in., 47 in., and 75 in. 
in diameter respectively; as the North-West’s engines 
have cylinders 25 in., 36 in., 514 in., and 74 in. it would 
appear they are simply the Australien’s divided, and 
varied for the higher pressure and quadruple system, in 
the orthodox manner. I know a case of a large cargo 
steamer with cylinders 30 in., 45 in., and 74 in. in dia- 
meter, working with steam at 150 lb. pressure, and a later 
sister ship, having boilers for 200 lb., has cylinders 25 in., 
414 in., and 71 in.—a somewhat analogous case. Here, 
however, the furnaces, although the same in number, are 
smaller in diameter, the reduction in grate area being about 
9 per cent., and there is a decided superiority in speed, 
with a lower coal consumption. So, too, the North-West’s 
engines should not require a greater boiler capacity than 
the Australien’s—less, if anything; the fact that it is so 
much more strengthens my view that 5000 horse-power 
and 154 knots speed is the very limit of the possibilities of 
the Messageries Company’s steamers, and that their 
boilers do not develop the same work in proportion to the 
a and weight occupied as good modern cylindrical 
oilers, 

The pamphlet says: ‘‘ With natural draught the Belle- 
ville evaporates as much water, in proportion to the space 
and weight occupied, as the cylindrical can manage to do 
with moderate forced draught, and is, therefore, in a 
position to dispense with that dangerous auxiliary.” To 
speak of moderate forced draught as a ‘“ dangerous 
auxiliary ” is to remind one of the celebrated remark of 
Dr. Lardner’s in the early days of ocean steam naviga- 
tion, comparing the crossing of the Atlantic in a steam- 
boat to an aerial flight on a congreve rocket, so it may 
be passed over; but the facts regarding certain per- 
formances of modern steamers at sea, quoted by Lord 
Brassey at Southampton, in his oto address, 
and the rticulars given by Mr. F. Gross in his 
paper read at that meeting, afford a means of testing 
the truth of the assertion that cylindrical boilers 
with moderate forced draught are inferior to Belle- 
ville boilers as steam generators. Take the Ken- 
sington, of the American Line, recently illustrated and 
described in ENGINEERING. Like the North-West, she 
has quadruple-expansion engines, working at 200 lb. pres- 
sure for 7000 horse-power. These engines, in a larger 
and deeper draught ship, are longer in stroke and run at 
fewer revolutions than the North-West’s, but the cylinders 
having diameters of 25 in., 374 in., 524 in., and 74 in., 
they are practically identical. But there is an enormous 
difference in the boiler installation. Instead of 28 boilers 
there are three, instead of 812 square feet of grate 
there are 383, instead of 26,700 square feet of heating sur- 
face there are 12,170 feet, and yet on trial the Kensington’s 
engines indicated horse-power—more than is claimed 
for the best of the Messageries boats, The space vccu- 
pied by the boiler installation of the North-West measures 
124 ft. by 26 ft., with extremely narrow stokeholds for 
working in. If the boilers of the Kensington were ar- 
ranged in a row, fore and aft, each in a separate compart- 
ment, with stokeholds 8 ft. across, and a transverse 
clearance space of 2 ft. 3 in., the space occupied by the 
installation would be 95 ft. by 18 ft., very different from 
the North-West’s. Take another of the ships referred to 
by Mr. Gross—the Perthshire. She has two single- 
ended boilers, with three furnaces in each, and a total 
grate area of 127 square feet, supplying steam at 160 lb. 

ressure to a triple-expansion engine indicating 2450 

orse-power, over @ long sea voyage,on a very small 
coal consumption. These boilers are the single-ended 
equivalents of one boiler specified by Mr. Howden in his 
paper, and discussion in your columns, for 2500 horse- 
power continuously at sea, and which, in spite of, and 
subsequently to, the publication of Mr. Gross’s paper, 
was ridiculed by the water-tubists. Mr. Howden gives 
the weight of a complete installation, with two boilers 
for 5000 horse-power, as 272 tons; three would, presum- 
ably, weigh 400 tons, or just the same as the North- 
West’s, but would take up far less room. Discounting 
the Perthshire’s alleged sea power by 200, and Mr. How- 
den’s sustained power of 5000 in two boilers by 500, we 
still have the fact that three such boilers, occupying less 
space and weighing the same as the North-West’s, will 
give the same sustained sea power, by the use of the 
‘dangerous auxiliary,” either in the form adopted by 
Mr. Howden, or in that by Messrs. Ellis and Eaves. 


That is one aspect of the matter ; now for another. Such 





an arrangement of boilers as that in the North-West is 
cots ae out of the question in the mercantile marine, 
unless the shipowner can afford to design his vessel on 
purpose to carry the boilers, as the Admiralty have 
done in the case of the Powerful, and that is not likely. 
The shipowner wants to get his propelling machinery 
into a space, as little as possible exceeding the mini- 
mum of 13 per cent. of the gross tonnage, required 
for the 32 per cent. reduction for machinery space 
for net tonnage, and he wants the whole arrange- 
ment concentrating, so that it may not interfere with 
cargo or passenger arrangements, and may be easily 
oe a control. A procession of boilers right fore-and-aft 
the ship is an absurdity these times. In the Perthshire, 
and ships of that class, there are the two single-ended 
boilers, with their backs in the engine-room, and all the 
feed mountings right under the eye of the engineer on 
watch ; the simplicity of the installation brings it well 
within the ability of the engineering staff on board to 
keep in repair, and there is no interference whatever with 
utilisation of hold spaces. The boilers of the North-West 
are good, say, for 250 horse-power each, and to fill the 
8 occupied by boilers and stokeholds in the Perth- 
shire, by a slice off the North-West’s installation, there 
would only be the equivalent at the outside of 1800 horse- 
power, and that will not do. And for modern passenger 
steamers of moderate size and speed, say 16 to 17 knots, 
and 52 ft. to 54 ft. beam, the power necessary can easily be 
secured by the use of the ‘‘ dangerous auxiliary ” in three, 
or at most four, double-ended boilers, in one case right 
across the ship, three abreast, in the other in two pairs. 

If the assumption is correct that the twin engines of the 
North-West are the equivalent of those of the Australien, 
then, of course, so are those of the Kensington, and we can 
compare their performances. Both ships are 480 ft. long, 
both average about 14 knots in ordinary work, both have 
engines of the same stroke, the twin-screw’s two low pres- 
sure cylinders are equal to the single screw’s one, and ac- 
cording to the advocates of the respective boiler systems 
in use, both carry 20 per cent. of their boilers in reserve. 
The Australien uses 16 boilers with 500 ft. of grate, the 
Kensington, two boilers, with 306 ft., for the same speed. 
Now the Kensington is 8 ft. more beam than the Aus- 
tralien, and a big square box to boot, her displacement in 
ordinary work being well on to 70 per cent. over that of 
the M. i boats. Call it 60 per cent., and assume that at 
a speed so low as 14 knots, the fine lines of the Australien 
are of little advantage to her, the difference in power due 
to displacement alone on the basis of D% will be an excess 
of one-third in the Kensington. If, as Mr. Gross says, 
the Kensington indicates 4440 in ordinary work, then the 
Australien should indicate 3330; or as Lord Brassey 
says, and Mr. Gross’s Tables agree with him, that the 
Kensington burns 90 tons a day, then the Australien burns 
67 tons. Imagine the rank absurdity of sending a naval 
engineer out to Australia to see such work as a basis for 

wers of over 20,000. As, on this comparison, the 
indicated horse-power of the Kensington is less than 
that of the Perthshire per square foot of grate, 
and the Kensington’s horse-power per square foot 
of grate is quite double that of the Australien, 
we may begin to feel assured that one effect of 
using the ‘‘dangerous auxiliary” with cylindrical 
boilers, as compared with the Belleville system, is that 
double the horse-power per square foot of grate and of 
marge surface can be obtained, a consideration that 
puts the space argument in favour of the latter out of 
court altogether. Well, we will set them up once more. 
Lord Brassey, in the presidential address at Southampton, 
said that the White Star steamer Gothic had made a 
voyage round the world at an average speed of 14} knots 
on 75 tons of coal a day. The Gothic is rather a fairer 
comparison with the Australien than is the Kensing- 
ton, for, although I took no credit for it, the latter is 
very clumsy for 14 knots loaded, and the Gothic is finer. 
But still there is a large discrepancy ; practically the 
length of the Australien, 4 ft. more beam, and an 
excess of displacement which we may take as represent- 
ing on Dg 25 per cent. more power. On this basis the 
Australien should steam 14} knots on 60 tons as easily as 
the Gothic on 75 tons, both having triple-expansion en- 
gines working with the same pressure of steam. The 
point is this; If the Australien, steaming with 16 boilers 
and 500 ft. of grate, goes at the same speed as the Ken- 
sington, with two boilers and 306 ft. of grate, under 
similar climatic conditions, then if the Australien were 
as big and clumsy as the Kensington, she would re- 
quire for the same speed considerably over 650 ft. of 
grate, or double what is necessary for cylindrical 
boilers under the Ellis and Eaves system of draught. 
The Australien would probably require 18 boilers for 
an average of 14} knots over a long run, but in any case 
the grate and heating surface required for that speed, if 
she were as large and full as the Gothic, would be more 
than double what suffices for the Gothic, with cylindrical 
boilers under the Howden system of draught. If this be 
so, and I fail to see any proof to the contrary, then the 
8 required for the Belleville boiler is a bar to any 
a rh saving in weight being taken into consideration 
at all. 

It appears to be the custom in arranging an installation 
of Belleville boilers to allow a width of stokehold equal 
to width of boiler; for example, in the North-West the 
boilers are 6 ft. 6 in, wide, and the measurement right 
across the stokehold is 26 ft., with two boilers back to 
back. Where the total space available is limited, the 
idea would appear to be to use narrow boilers and corre- 
spondingly narrow stokeholds, This either entails a very 
large number of boilers, with a correspondingly large 
number of baffle-plates, steam traps, and reducing valves, 
or increasing the size of the boiler by adding to the num- 
ber of elements, in which case the bursting of one tube 
puts a larger proportion of the installation out of action 








for the next six or eight hours. Wider boilers with 
wider stokeholds only make the space comparison wcrse 
as against the Belleville. ‘ 

In aJl this I have said nothing about using forced 
draught in the water-tube boiler, and for this reascn, 
that I do not see anything put forward in the Maudslay 
pamphlet that indicates an aptitude in the boiler for high 
rates of combustion. There are reports of three trials of 
the Belleville boiler at an exhibition at Nice, scme years 
ago, in which the highest rate of combustion was 13 64 jb. 
of coal per square foot of grate, and of a trial in the 
American yacht Shearwater, in which the rate was 12.8 lb, 
This sort of thing is no use nowadays. In an ordinary 
3 ft. 6 in. furnace under funnel draught you burn 16.5 lb. 
easily ; ina case like the Scot, 20lb.; Mr. Gross gives 
us 26 Ib. and 27 Ib. for continuous sea steaming, and Mr. 
Howden the same. And the Admiralty, in the Royal 
Sovereign, for instance, burned 28 1b. on what they called 
the natural draught trial ; and on the Vulcan’s final trial] 
about 45 lb. per square foot of grate per hour. Perhaps 
this last is what the pamphlet calls that ‘‘ dangerous 
auxiliary,” a moderate forced draught. 

Supposing, as it would appear from the comparison of 
sea performances of the Kensington and Australien, 
that the latter burnt 67 to 70 tons in 24 hours, it only 
comes out about 13 Ib. per square foot of grate per hour, 
and at full speed about 141b. ; if it is any more, then she 
is not as economical as the 20-year-old Britannic. 

Apart, however, from mere speculation, and the pam- 
phlet’s silence on the matter, the charming candour with 
which the water-tubists point out the weak points in cne 
another’s designs, throws a strong light on the subject. 
Mr. Milton, whose leanings are towards the water-tube 
system, rays that where the products of combustion go 
straight up amongst the tubes to the funnel, the combus- 
tion is not perfect; there is a waste of heat and much 
smoke. Talking of smoke, the Australien once passed me, 
outward bound, in the Bitter Lake; she was travelling 
fairly well, but Mr. Milton is quite right about tke 
smoke ; you could hardly see the ship. Then the rapid- 
circulation ple say that a slow-circulation boiler like 
the Belleville is not adapted for forcing. So that neither 
on account of the fire, nor on account of the water, can 
the boiler be forced to anything approaching what can be 
done with ease, certainty, and economy under forced 
draught on a sensible system, with cylindrical boilers. 
And yet the Admiralty are so infatuated with the thing, 
about the very features of which that are of the first import- 
ance for naval work its proprietors are silent, and their 
rivals derisive, that they are building chips specially tocarry 
it. Surely the importance of the new first-class cruisers, in 
view of what is being done elsewhere, should have saved 
them from being subjected to any such experiments. If 
water-tube boilers are so good for first-class cruisers, why 
are the French putting cylindrical boilers in the D’Entre- 
casteaux? Dr. White some time ago said none but water- 
tube boilers were being made for the French Navy, but 
clearly there is a reaction since that day. Dr. White hasnot | 
always been in favour of such rash experiments. In 1889, 
when describing the new battleships of the Royal Sovereign 
class to the Institution of Naval Architects, he eaid they 
were chips ‘‘ wherein experiments in engineering are clearly 
undesirable, and where the certain possession of endurance, 
as wellas maximum speed, is of primary importance.” And 
again : ‘‘ My friend and colleague Mr. Sennett and I are 

rfectly acquainted with the saving in weight, or equiva- 
ent increase in power and speed, which would be possible 
if we had adopted certain new foe of boilers or novel 
arrangements of machinery which have undergone limited 
trials with considerable success. Weare, moreover, most 
favourably disposed towards the gradual developments of 
all systems which promise such beneficial results. But we 
do not consider it wise or right to make such experimental 
trials on ships of the magnitude and importance of these 
new battleships. And after the fullest consideration, our 
advice to the Board has been to adhere to arrangements 
with which we have experience, and of which the success 
is assured.” 

Now I would like to know what has happened since 
1889, that the sound principle laid down then by Dr. White 
should be abandoned, and experiments introduced into 
ships regardless of their size or importance. The actual 
experience of the Admiralty in water-tube boilers has 
been in those of the rapid-circulation type, something alto- 
gether different from the Belleville, and throwing no light 
whatever on the question of the latter’s behaviour in actual 
hard work. All that remains, then, are the performances 
of the boilers in the four ships of the Messageries Mari- 
times ; what those boiler performances are worth, as evi- 
dence in favour of their supersession of the cylindrical 
type for large ships, either in the naval or mercantile ser- 
vice, I have endeavoured to show; and I hope that, at 
least, I have pointed out to other investigators the lines 
on which to pursue their —— ’ 

am, yours obediently, 
ARGUS 





WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE EprToR OF ENGINEERING. ; 

Sir,—In my last letters which appeared in your journal 
on the above subject, I mentioned that I would make a 
proposal for the purpose of bringing the comparative 
merits of water-tube and cylindrical boilers to a practical 
test. 

Unavoidable circumstances have prevented me from 
putting forward these proposals earlier in a definite 
shape. The delay, however, may be advantageous rather 
than otherwise, as during the holiday season, now ending, 
such matters cannot so well receive attention. : 

So far as I know, I have replied, with one exception, 
more or less fully to all correspondents who have taken 
part in the discussion of the above important subject, but 
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should there be any correspondent whose remarks I have 
not directly noticed, I believe the practical test which I 
am about to propose will, if carried out, settle all conten- 
tions by confirming or refuting more or less the various 
arguments on either side. is proposed practical test 
will further show that all the statements I have made as 
to the great superiority of the cylindrical boiler have been 
made in good faith. They have been based on practical 
experience. 

he corrrepondent referred to, whose questions I have 
not previously noticed, is one welts over the signature 
of *‘Curiosity” in your issue of May 25 last. He in- 
quires if the system of forced draught referred to in my 
letter in your issue of April 27, as being fitted in one 
of Her Majesty’s battleships, is ‘‘ Martin’s induced 
draught.” 

There are some questions which one would prefer to 
leave unanswered, but as I have not made any statement 
in this discussion on which I am not prepared to be ques- 
tioned, I will not pass over this inquiry, though it opens 
up a larger matter than at first sight appears. I trust I 
shall be excused for referring to it, at some length, in jus- 
tice to inventors whose claims, if they had been otherwise 
treated, would have prevented such an inquiry from 
being made. 

The form of forced draught to which I have referred 
as being fitted in H.M.S. Magnificent, that of exhausting 
the uptake by a fan which discharges the fire gases into 
the funnel, has, of late years, come to be extensivel 
called ‘‘ ‘ Martin’s’induced draught,” though it may with 
equal propriety be called by the name of any one of your 
readers. As mentioned in my paper on forced draught, 
read at the World’s International Engineering Congress, 
Chicago, last year, this system was designed by the 
brothers E. S. and R. L. Stevens, of New Jersey, and 
fitted by them to the steamers Passaic and Philadelphia 
in 1836 and 1838, but was ultimately abandoned by them 
for reasons which have led to its disuse in every case in 
which it has been applied to the boilers of steamships. 
As this —— requires no machinery or boiler fittings 
further than the connection of the fan to the uptake and 
funnel, it is consequently exceedingly simple, and admits 
of no modifications or improvements. ith the heated 
gases expanded into a large volume it requires propor- 
tionately large fan power to produce a rate of combustion 
greater than that attainable by natural draught, and this 
fan power, for obvious reasons, grows in a rapidly increas- 
ing ratio as the rate of combustion is increased. For a 
rate of combustion equal to that obtainable by chimney 
draught, this system is not only entirely superfluous, but 
wasteful, as all the cost of the fans and fittings, and the 
power used in driving the fan, in such a case is useless 
— a ; 

ince the trials made by the brothers Stevens in 
America, this system has been tried at various times in 
this, and, doubtless, in other countries, but for the reasons 
mentioned has always been abandoned. In the well- 
known treatise ‘On Economy in Fuel,” by the late Mr. 
C. Wye Williams, first published about 40 years ago, an 
illustration is given of this system, showing the fan, like 
a centrifugal pump, drawing the fire gases from the up- 
take and discharging them into the funnel. 

Inmy paper ‘‘ On the Combustion of Fuel in Furnaces 
of Steam Boilers by Natural Draught and by Air under 
Pressure,” read at the Institution of Naval Architects in 
1884, I gave an account of this system, and its merits and 
demerits. Some years after this I observed, for the first 
time, mention in your columns, and those of your con- 
temporaries, of ‘‘* Martin’s’ induced draught.” This I 
found to be nothing more or less than the Stevens fan 
suction draught, with the title ‘‘induced.” The system, 
under this title, appears to be taken by such a 
as your correspondent ‘‘Curiosity,” and probably by 
most of your readers, to be some special invention 
of Mr. Martin, from his name being attached to it. 
The captivating word “induced,” although a misnomer, 
appears to have greatly assisted in attracting attention 
to the revived system. The word ‘‘ induced,” as 
applied to the motion of fluids, means the leading, or 
carrying along, of one fluid by the rapid motion of another, 
as in the Gifford ‘‘ injector,” where water is carried for- 
ward by a steam jet. An induced draught, properly so- 
called, has been tried on several occasions in supplying 
air to furnaces, where jets of steam or air at a sufficient 
pressure, passing through nozzles, carry a large quantity 
of air to the ashpits, and sometimes over the fires ata 
lower pressure. But this is a much different thing from 
the draught caused by a fan exhausting the chimney or 
uptake, which is in no proper sense an “induced ” draught, 
no more than a chimney draught is, as the fan performs 
exactly the same office in lowering the pressure in the 
uptake as the rarefaction in a chimney by the heated 
gases does, 

I believe that, in additon to giving the title ‘‘ induced ” 


to this draught, Mr. Martin founds his claim to tbis} 


system on his having advocated and tried roller bearings in- 
stead of ordinary bush bearings for the spindles of the fans 
used in the uptakes. Though roller bearings may serve a 
good purpose in cases like the sheaves of a ship’s block, 
which from exposure to weather, and only occasional use, 
are liable to become fixed on their pins if bushed, a very 
slight experience of mechanism will show that roller 
bearings are altogether unsuitable for shafts working con- 
tinuously at a high speed like that of a fan, in which 
case they cannot run smoothly, and soon destroy both 
themselves and the spindle, results which doubtless 
occurred when tried. In the face of all these facts, how- 
ever, this system has obtained a wide recognition as 
‘*Martin’s induced draught.” 

Reverting to the — object of this letter, I have 
now to make proposals for proving the relative merits 
ra ae water-tube and cylindrical boilers by a practical 











The important feature of durability cannot, of course, 


be tested in a fewdays’ trial, but as regards weight, space | teste 


occupied, evaporative power and economy, also heat 
wasted, the proposed trials will afford a fair comparison. 

It will be remembered that my paper, read at the 
Institution of Naval Architects, which has given rise to 
this correspondenve was, ‘‘ On the Comparative Merits 
of Cylindrical and Water-Tube Boilers for Ocean Steam- 
ships.” The trials I propose are, therefore, between 
ordinary cylindrical boilers and water-tube boilers capable 
of working continuously at sea. The only water-tube 
boilers which have been sufficiently proved in working 
continuously at sea, are the Belleville boilers having large 
tubes, 5} in. in diameter and of @ in. and ;; in. thickness, 
as in thesteamers of the Messageries Maritimes Company. 
Ido not admit thata single Belleville boiler could run 
continuously at sea, as all the evidence is to the contrary, 
for it appears it is only when the power is sufficiently 
large to permit of a considerable number of boilers being 
used, so that one or more may be put under repair at sea, 
that they can maintain the engines running continuously 
on long voyages. 

Waiving, however, the question of the durability of 
the Belleville boiler, I take, for the purposes of the pro- 
posed trials, this boiler as constructed for the Messageries 
Australian steamers, as a water-tube boiler capable of 
working in ocean steamships. 

It has been claimed by the makers of these boilers in 
this country that, for a given power, they are much 
lighter, occupy much less space, and are otherwise superior 
to cylindrical boilers. 

In the several letters which I have addressed to you on 
this subject, I believe I have given ample proof that the 
cylindrical boiler is, on all vital points, greatly superior 
to the water-tube boiler, but I propose that the correct- 
ness, or otherwise, of my arguments be brought to the test 
of actual trial under the direction of neutral experts. 

If the makers of the Belleville boilers, believing in 
their superiority, will provide two boilers for trial, of the 
same size and construction as those used in the Armand 
Béhic and the other French mail steamers, I undertake 
to supply a single-ended cylindrical boiler, with two 
furnaces having the proportions of grate and heating sur- 
face to trial indicated horse-power, as those of the four 
installations of cylindrical boilers with my forced draught 
given in my letter published in ENGINEERING on April 13 
last (page 491), to be tested in competition with the two 
Belleville boilers on the points of weight and space occu- 
pied for a given power, and evaporative power and 
economy. 

The Belleville boilers in the Australian steamships are 
stated to give each 250 indicated horse-power, with ease, 
in working at sea and 400 indicated horse-power on trial, 
the heating surface being 1190 square feet and the grate 
surface 29 square feet, which for two boilers is 2380 and 
58 square feet for heating and grate surface respectively, 
and 500 and 800 for sea and trial indicated horse-power. 
The average heating surface, per trial indicated horse- 

wer, of the four installations of cylindrical boilers given 
in the letter referred to, is 1.67 square feet, and the average 
indicated horse-power per square foot of grate is 23. 
These averages on 800 indicated horse-power give the re- 
spective heating and grate surfaces of the cylindrical 
boiler I offer to construct and put in competition with 
the Belleville boilers as 1336 and 37.78 square feet against 
2380 and 58 square feet respectively for the Belleville 
boilers. 

The following conditions are submitted as a basis on 
which the competition could be impartially carried out : 

1. The trials to be under the direction of neutral ex- 
perts, such as the Research Committee of the Institution 
of Mechanical Engineers, or other experts mutually ap- 
proved of. 

2. For convenience, as well as accuracy, the boilers to be 
tested for power and bere | by water evaporation, the 
weight of water per indicated horse-power to be, say, 14 lb. 
from 60 deg. Fahr. 

8. Two trials to be taken, each of 30 hours’ continuous 
working. One of the trials to be at an evaporative rate 
equal to 500 indicated horse-power, and the second equal 
to 800 indicated horse-power. 

4. The weights of the respective boilers to be taken as 
follows : Both boilers to rest on a plain level floor. All 
parts of the boilers above this level floor to be included in 
their respective weights. The water-tube boilers to have 
the same thickness and dimensions of tubes and other 
parts of their structure under pressure as the boilers now 
working on board the Australian steamships, also the 
brickwork in furnaces, and the casing surrounding the 
boilers, to be of the same thickness and character, so that 
the trial may be made with boilers suitable for working at 
sea, and not boilers got up for a few days’ trial. The 
cylindrical boiler, likewise, to be made to Board of Trade, 
Lloyds’, or British Corporation rules, for 165 lb, working 
pressure, and to receive certificate for this pressure, so as to 
insure its being an ordinary mercantile boiler, and not one 
built of lighter scantling, such as the Admiralty boilers. 
The non-conducting composition on the cylindrical boiler 
to be covered outside with sheet iron, including the back 
end. The smokebox doors and air reservoirs to be 
covered in the usual manner of forced draught boilers. 

The weight of fan and engine, and all forced draught 
apparatus, to be included in the weight of the cylindrical 
boiler, also the funnels, uptakes, and mountings in both 
boilers. The funnels to be made of a thickness propor- 
tioned to their height and diameter. 

5. As the cylindrical boiler is single-ended, with two 
furnaces, the heaviest form of this kind of boiler, the two 
Belleville boilers to be placed alongside each other and 
worked as single-ended boilers also; not back to back like 
a double-ended boiler. In order to insure the equal 
protection of both boilers from escape of heat from 
their respective coverings, the escape of heat from the 





nuns to be one of the points of comparison to be 


6. All other conditions necessary to secure an impartial 
trial to be mutually arranged, and to be supervised in 
ames out by the neutral experts in charge of the trials. 
As the cylindrical boiler would be too large to be con- 
veyed by rail, while the water-tube boilers can be easily 
conveyed in pieces, the trials to be made in Glasgow or 
neighbourh I would be prepared to make a certain 
compensation on this account. 

7. Each seagetines to pay one-half of the trial ex- 
penses (which do not include the cost of the boilers or 
their erection), if the results of competition are considered 
equal ; but if the water-tube boiler is found superior on 
the aggregate of all the points of trial by even 1 percent., 
I aes to pay the whole of the trial expenses ; while, 
on the other hand, to show my confidence in the single 
cylindrical boiler being more powerful and much more 
economical than the two Belleville boilers, I will not 
claim payment of my share of the trial expenses until the 
aggregate superiority of the cylindrical boiler is, on the 
points at issue, nob less than 20 per cent. better than the 
water-tube boiler. The percentages to be taken on the 
mean of the higher and lower ratings. 

As my object in proposing these trials is to give un- 
doubted proof of the great superiority of the cylindrical 
boiler, in regard to Bg miy and economy of fuel when 
properly worked, and to show also its superiority for 
ships of war, I undertake to restrict the heating surface 
of the air-heating tubes in the competitive boiler to one- 
fifth of the heating surface of the boiler, instead of the 
much larger proportion of air-heating surface now used by 
me, as in some warships room for a large air-heating is 
not always available. The — boiler proposed for 
this trial would, therefore, have no special proportions 
for securing economy. 

This challenge, under conditions which purposely 
handicap the cylindrical boiler in the trials proposed, and 
which I leave open for acceptance for six weeks after 
first publication in your columns, will, I trust, be ac- 
cepted by the makers of the Belleville boiler in this 
country. I do not restrict the conditions of trial to the 
precise form here given. If the object sought for—a 
fair trial—can be attained by better methods, I am 
quite prepared to adopt these methods. 

The carrying out of these proposed trials would be of 
the utmost value to the steam shipping interests of this 
country, and above all to our Admiralty authorities, who 
stand | grag in need of correct information on the sub- 
ject of the efficiency of boilers. The London correspon- 
dent of the Glasgow Herald (whose references to the Ad- 
miralty Belleville boilers I have repeatedly called atten- 
tion to in my letters), when contradicting a report lately 
that the yy bere om had countermanded the orders for 
the Belleville boilers for the Powerful and Terrible, said 
that before ordering these boilers the Admiralty staff had 
sufficiently tested the Belleville boilers to assure them- 
selves of their success in these cruisers. This is just what 
the Admiralty officials have failed to do. They have seen 
the Belleville boilers at work in the French mail steamers, 
but these are boilers specially made for seagoing steamers. 
The boilers for the cruisers are not of this class, and have 
not been proved in seagoing steamers, sothatthe Admiralty 
officials can have had no assurance of their endurance atsea, 
but have every reason to believe, from the frequent repairs 
required by the boilers specially made for ocean steamships, 
that the others will be much less durable and will require 
very frequent repairs. But even supposing they were as 
durable as the boilers of the Messageries mail steamers, 
they have apparently overlooked the vital feature of the 
larger consumption of coal per indicated horse-power re- 
quired by these boilers, for it is scarcely possible they 
would deliberately adopt boilers for these cruisers which 
require from 20 to 35 per cent. more fuel than is required 
by cylindrical boilers for equal power. This is surely a 
point of sufficient importance to render the proposed 
trials of the utmost interest to the naval authorities. If 
they do not believe my estimate of the wastefulness of 
the water-tube boiler, and the greater economy and 
power of the cylindrical boiler when properly designed 
and worked, the proposed tests would be valuable in 
showing the differences in actual practice. 

It has become the fashion, among those who defend the 
fitting of wasteful boilers in the Navy, to excuse this by 
saying, economy in fuel isa secondary matter in warships ; 
lightness and power are the great objects to be sought for. 
A more erroneous and dangerously misleading argument 
could scarcely be imagined than this when employed to 
excuse the use in the Navy of boilers wasteful in fuel. I 
have heard the argument used, with some show of reason, 
when applied to the size and proportion of the engine 
cylinders, and some other parts of the engines, as the 
ordinary working power at sea is comparatively low, 
while the very high working is only occasional. It is, 
therefore, better to design the engines, as regards the 
cylinders more for economical working at the lower 

wers than for the higher powers, bape ge and space 
te also thus saved. A little waste of steam in the 
engines for the occasional high speed is not of so much 
consequence as having the more economical working for 
the ordinary lower speed. But this argument does not in 
the slightest degree apply to the boilers. In their case 
the greater or less wy depends on the type used and 
the mode of working at all powers. It matters not what 
rate of combustion there may be, the percentage of dif- 
ference between the water-tube boilers and cylindrical 
boilers, properly designed and worked, may not be less 
than 20 per cent. in favour of the latter at the lowest 
power, while at the highest power attainable, the water- 
tube boiler may be 40 per cent. more wasteful. 

Taking the difference at 20 per cent. only, the use of the 
water-tube boilers would reduce the steaming distance of 
the ship having them by 20 per cent., which is surely a 
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vital matter. Everything is done in other directions, such 
as making all the machinery exceedingly, and often even 
dangerously, light in order to attain a larger coal-carrying 
capacity, to enable the ship to ~g 4 the seas aslong as 
possible without coaling, but by the adoption of these 
water-tube boilers the Admiralty have thrown all these 
advantages away, as they requirea much greater quantity 
of coal to supply the same quantity of steam. The 
economy of the boilers is of such vital importance, that 
instead of these trials having to be made now by private 
individuals, they should have been made long ago by the 
Admiralty authorities themselves in the public interest, as 
well as for their own information. 

I have been for some years showing that the high power 
attainable from boilers worked on my system arises, in 
great part, from their high economy, and that the weight 
of boilers with my system is increased very slightly by 
increasing their economy. These important points are 
what by these trials I wish to prove, and therefore trust 
they will be made. 


Other important points would also be cleared by the | ai 


trials proposed, and I trust that in the event of the 
makers of the Belleville boilers declining the challenge I 
have made, the matter may be taken up by some public 
body interested in the important questions at issue. 
I am, yours faithfully, 
JAMES Hownen. 
Glasgow, October 1, 1884, 





CAPITAL AND LABOUR. 
To THE EpiTorR oF ENGINEERING. 

S1r,—I see that your correspondent Mr. D. Macdonald, 
n your issue of September 14, refers to my views on the 
theory of rent. Perhaps you will find room for a very 
condensed statement in reference to the same, as the sub- 
ject seems to interest many of age readers, and I believe 
that those connected with the engineering profession 
take to economic subjects better than any other class we 
could select. 

The current theory, named after Ricardo, explains the 
existence of rent, or the value of land, as being due to 
the fact that a given application of labour and capital is 
more productive on some sites than on others. (Of course 
this is understood as applying to all land, town as well as 
country.) 

I contend that this explains but a small proportion of 
such value, if, indeed, it explains any atall. The leading 
distinction between high and low rented land is that the 
one usually accommodates more labour and capital than 
the other. Any one who compares, say, 10 acres in 
Glasgow with 10 acres of farm land, will see that this is 
so, rather than that each unit of labour and capital pro- 
duces more on the one site than on the other. 

The current doctrine assumes rent asa fixed quantity 
in a given stage of population and industrial progress. 
Professor Marshall distinctly asserts that it is inde- 
pendent of the system of land tenure. On the contrary, 
id appears to me that it follows the ordinary law of value, 
or depends upon ae ee demand. Economists appear 
to have regarded the latter as fixed quantities in refer- 
ence to land, They have generally considered only the 
demand for use, i.e., for business or residence, but there 
are demands for investment, speculation, &c, which 
enter into the question, and enormously raise the price. 
Rather singularly, while they have considered the de- 
mand for utility only, ~ ave never considered the 
supply of og, Aa all, but have simply thought of a fixed 
bulk or area. Now, there is plenty of land of high pro- 
spective utility, where only a trifling fraction of such 
utility is available, as where settlements prevent an 
owner from selling, or where speculation prompts the 
withholding of land wholly or partly from use. ‘Thus 
there are artificial dusenile for land, and there is an 
artificial scarcity of it, reckoned according to utility, and 
these are greatly dependent on the system of tenure, 
and are stimulated by a very unequal distribution of 
wealth, as when a wealthy man keeps large tracts for 
trifling uses when they could be otherwise more profitably 
—- 

Under a system scientifically devised to favour industry 
and discourage monopoly, the artificial demands might be 
greatly lowered, or even extinguished, while the supply 
— utility) would be increased. Thus there would S a 

all in the price of land, in two distinct ways, at any rate 
in and near populous centres. Rent would take a smaller 
share of the national income, and production would be 
increased by a perfect land system ; the active factors of 
production, as labour, capital, management, would receive 
a larger share of a larger income. 

I think it will be seen that land will have value, like 
everything else, if there is not enough for every one to 
have as much as he wants, and this is quite apart from 
differences in productiveness, the common explanation 
given. The demand for use migh be completely satisfied, 
and the value of land approach zero, at any rate in a 
thinly a country; but, if speculation and other 
artificial demands be encour or permitted, this is not 
likely to happen, and land will become artificially scarce 
and dear. 

Another cause of artifical dearness of land is its exemp- 
tion from taxation. If you use land you pay heavy rates, 
but if yor hold it idle, you pay practically nothing. 
To into the incidence of taxation would occupy too 
much space, but it will probably be sufficiently clear that 
if any form of property be exempted from taxation, it 
will acquire a special value, or become artificially dear, 
on that account. 

A perfect land system would remove the sting and the 
wastefulness of modern competition, under which one 

eels that he has not merely to do well, but to oust others 
in order to be successful; and through which all the 





achievements of science seem to bring little or no social 
benefit. : 
Yours obediently, 
GEO. CROSOER. 


16, Radcliffe-road, Hitchin, September 24, 1894. 


To THE EpiToR OF ENGINEERING. 

Sir,—I have been looking through the ‘“ Amalgamated 
Society of Engineers’ Forty-third Annual Report,” and 
would like to ask that society—and all other trade 
societies, too, especially the younger members—whether 
the sole object and desire of trade unionists is to remain 
to the end of time a wage-earning and not a profit-sharing 
or co-operative producing society ? 

A society which has an income of 265,0001. a year, 
which it spends in maintaining itself against wage reduc- 
tions, ought to make an effort to free itself permanent] 
from the serfdom of wage-earning and begin to establis 
itself upon a co-operative manufacturing base, even if that 
base be in its first or experimental origin of very small 


rea. 

The British workman, however, seems rarely to see 
beyond the end of his own nose, and is very deficient in 
initiation, self-reliance, and progressive backbone. 

I would also remind these societies, which are proud of 
the “elastic” nature of their money-raising resources, 
that every penny raised for co-operation will in a few 
years become a shilling, and every shilling a pound, 

I should like also to ask the members of the ** Engineers’ 
Society ” whether they think they are going the best way 
to work to secure new members ? . 

Some time ago I was invited to a supper, which, by the 
way, was more expensive than it ought to have been, and 
to which a number of employers and others were invited, 
who, to say the least of it, would be very lukewarm sup- 
porters of trade unions, and whose presence would pre- 
vent any free interchange of ideas between unionists and 
such few non-unionists as were present, the whole, of 
course, being held in the Englishman’s home, a public- 
house, under the usual conditions. Now had this supper 
been held, say in a schoolroom at half or one-third the 
cost, and only workmen eligible for membership been 
invited, enlistments would have followed and the cauee 
would have been forwarded. 

Why is it that all the Znglish club-houses are public- 
houses? The sixpence or shilling which each member 
spends per week in support of publicans and brewers 
would soon amount to enough to establish immense co- 
operative engineering works. ee per week per 
member, with 73,000 members, would raise a capital of, 
say, 90,0007. in one year, and in a very few years every 
member of the union would become his own employer, 
and bid good-bye to wages for ever. 

Another point, although in comparison with co-opera- 
tion of very minor importance, is this: The unemployed 
members appear to cost the employed members 84d. per 
week each. Is not this a — argument in favour of 
reducing the hours of labour? If the 84d. is not yours 
when you have earned it, why should you work for it? but 
rather leb your unemployed member come in and earn it 
for himself. 

I remain, Sir, yours faithfully, 


. e ° 


To THE EpriTor oF ENGINEERING. 

Srr,— Your correspondent ‘‘ F, G. W.” has taken it upon 
himself to inform your readers ‘‘ that thrift has little con- 
nection with the subject of capital and labour.” I beg, 
however, to differ from him, and have no hesitation in say- 
ing that thrift is the very foundation of capital. I know four 
brothers who, about 50 years ago, wrought as engineers 
and foundry workers in an engineering shop in Glasgow. 
These brothers were very thrifty, so much so, that after 
working as journeymen for a few years, and saving 
money, they commenced business, and have on an average 
for the last 35 years been able to give employment to 200 
men. I cannot say for certain, but I firmly believe, 
that in that same engineering shop, scores, if not 
hundreds, of their fellow-workmen have, by drink- 
ing and thriftlessness, instead of being a benefit to 
their fellow-citizens, lived continually on the verge of 
poverty, and I believe some of them have even died in 
the poorhouse. Surely thrift, which enabled these 
brothers to give employment to hundreds, is preferable to 
thriftlessness, which led to poverty. This is only one of 
many examples of a similar kind I could give if necessary. 
“FF. G. W.” says, ‘When society is as perfect as human 
intelligence can make it, it will not be the large amount 
of thrift, but the limited amount, that will be a 
matter of surprise.” What he means by this statement 
it would take a Philadelphia lawyer to discover. However, 
when society is as perfect as human intelligence can make 
it, the chief factor in this change will be the individual 
effort of each member in the community. Even in Utopia, 
Unlimited (which ‘“‘F.G. W.” dreams of), without in- 
dustry, temperance, and thrift, all the evils of the present 
system would be continued. If aman had a thousand a 
year without thrift he might soon make himself a bank- 
rupt. ‘ F.G. W.” proposes by his quack remedies to 
remove the wrongs of society, but the good old plan 
which has been the means of making Great Britain first 
among the nations, namely, great energy in conjunction 
with strict integrity in each individual, can alone accom- 
plish this object. “‘F. G. W.” says, ‘“‘‘ J. M.’ has had a 
course of 40 years’ thrift, and appears to me very like a 
man who has had 40 years of medicine.” I beg to differ 
from him. I have been in perfect health i. ' durin, 
said 40 years ; and the reason I have been so is because 
have refused to accept the quack medicine that has been 
prescribed by him and his friends. Had I believed in his 
nostrums and depended on utopian promises, I should 
have been in the position to which thousands of dupes 
during that time have been reduced, namely, to poverty 





or possibly to the poorhouse. Hefurther says, ‘‘T have 
to cave in tolandlordism and capital or starve.” I make 
no such acknowledgment. I have neither to cave in nor 
starve. My principles preserve me from such alternatives, 
and those who follow my example will find that they are 
independent, and have no need of those would-be socialistic 
reformers whose only remedy is plunder. My principles 
are, ‘Thou shalt not covet,” ‘‘Thou shalt not steal ;” for if 
honesty is the best policy, theft is the worst. am a 
Socialist. I believe in assisting my neighbour to help him- 
self, but I do not believe in assisting my neighbour to 
help himself to another man’s property. However, I have 
not the least fear that the majority of the inhabitants of 
Great Britain will ever be convinced that to take another 
man’s property is honest, but if it be _ that such a 
calamity should befall my native land, may I not live to 
see it. Such dishonesty, if attempted, would drive all 
movable capital out of Great Britain ; then woe would be 
to the wages-earning class, for neither thrift nor anything 
else would then save them from starvation. Every 
civilised nation under heaven is anxious to attract 
capital, but you have the ‘‘ F. G. W.” class, as the remedy 
for the want of employment, threatening to drive capital 
out of the country, and thereby drive away the means of 
employment. Lastly, ‘““F. G. W.” says, ‘‘ Thrift is the 
twin brother of miserliness, and both are direct opponents 
of generosity.” My belief is that thrift is the twin 
brother of generosity, as the thriftless never have any- 
thing to be generous with, but being continually on the 
verge of beggary, they are always sponging on their 
thrifty neighbours. Many a pound have I paid and lent 
to men who, if they had been careful of their own, could 
have afforded to have been generous to others. But while 
thrift is nob the twin brother of miserliness, the doctrine 
of confiscation, which ‘‘ F. G. W.” advocates, is the father 
of theft. I do not deny that the assertions of “F. G. W.” 
are apt to produce the impression on weak minds that to 
confiscate the land and capital in Great Britain would be 
for their advantage. What I wish him to prove is that 
confiscation is more honourable or even more profitable 
than thrift. ee 


To THE EprTor oF ENGINEERING. 

Srr,—In your last issue, ‘* Reflex,” in giving Mr. Mac- 
donald a parting caress, neatly puts the orthodox view of 
things as they are, and the ideas of a large number of 
educated people with justice in their thoughts and on their 
lips, but with a disinclination to dive beneath the surface. 
Property is looked upon by them as a something that is 
due to the industry of its possessors, or earned by some of 
its whilom possessors ; but such thinkers take no note of 
the nature of the thing possessed. Where a Ps 
represents accumulated wealth, the result of usefully 
expended effort, their line of reasoning is perfect, 1.¢., 
that a man has a right to, and ought to be protected in, 
the enjoyment of the fruits of his labour ; for, as the sole 
result of individual will and energy, there exists a tan- 
gible something which satisfies some human want or 
desire. Doubtless ‘‘ Reflex ” had this sort of property in 
mind when writing himself down as against discussing 
the remote sources of property. If, however, we wish to 
arrive at a clear issue, and not merely to produce light 
reading, it is absolutely necessary that we separate some- 
what the elements of income into, say: 1. The earnings 
of labour, mental and applied. 2. The replacement and 
interest of capital or actual wealth employed. 3. That 
part of income derived purely from the ownership of 
ground values, irrespective of landlords’ improvements. 
A landlord may also be a capitalist and a worker, and the 
incomes of a great number of people are derived from the 
above three sources, but this fact does not interfere with 
this division. A mere enumeration of the forms of the first 
two sources of income would fill volumes, but the third has 
butone form, and that is a continued and continuous appro- 

riation of part of the wealth oreated by the first two. 

his theoretical division makes it comprehensible to us 
why, if the same labour and capital produced ten times the 
volume of wealth that it does, the benefit would not 
necessarily accrue to capital and labour ; because, labour 
being divorced from natural opportunities, as at present, 
the toiling masses would still crowd each other out in 
competing for a competitive bare living wage, for, with 
such productiveness, we could manage with less labour, 
and capital (wealth set apart), being more plentiful, could 
not command so high a rate of interest as at present; 
indeed, the result of so prodigal an abundance of good 
things would, instead of making every one happy, 
speedily result in a terrible revolution. ; 

If landlordism has done so much for this empire, there- 
fore, it has done so by reducing the common people practi- 
cally to one level, and that is the lowest and most depend- 
ent possible, by levying a proportionate toll on all oppor- 
tunities for rising above that level. The term ‘‘ justice 
is probably more abused than any other in our language 
in the attempt to prove that everything that is, is right ; 
but if justice is taken to mean purely and simply the 
relation of equivalence, surely a consideration of the above 
somewhat bald exposition will indicate to every unbiassed 
mind that there is something wrong in the State of 
Denmark. - iia 

ours tru 
” P. D. 
September 25, 1894. 





San AnTon10.—San Antonio, Texas, contemplates sewer 
works at an estimated cost of 100,000/. 


Locomorrves In GERMANY.—The administration of the 
Prussian State Railways proposes to let contracts this 
month for locomotives to be delivered to the system in 
1895. The number of engines proposed to be contracted 
for is 450, or 100 more than in 1894. 
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SMALLMAN’S HAULAGE CLIP. 








MILLING 


CONSTRUCTED 


BY MESSRS. LISTER AND CO., ENGINEERS, 


MACHINE. 
KEIGHLEY. 








THE milling machine which we illustrate above 
has recently been built by Messrs. Lister and Co., 
machine tool makers, of Keighley. The machine has 
a table 9in. wide by 36 in. long, self-acting for the 
full length. The bracket carrying this table is also 
fitted with a self-acting vertical feed, whilst at the 
same time the cutter-head has a self-acting traverse 
of 8 in. at right angles to the table. It will thus be 
seen that work can be machined in three planes at 
right angles to each other, and once a piece has been 
secured to the table, it will not in general require 
shifting till completely finished. All the above feeds 
are, moreover, fi with quick and slow hand 
motions. When desired, the machine is supplied with 
attachments for vertical and circular milling, with 














self-acting feeas for wheel cutting, rack cutting, and 
spiral milling. 





Sourn Arrican CoaL.—Coal of fairly good quality has 
been discovered upon the Blaauwskop farm in the Middel- 
burg district. The coal is in close _——— to the mid- 
land section of the South African Government railways. 





Sreet 1n France.—The production of steel in France in 
the first half of this year was 344,129 tons, as compared 
with 329,961 tons in the corresponding period of 1893. 
The six principal producing departments were: Nord, 
67,669 tons; Meurthe-et-Moselle, 48,972 tons; Loire, 
33,368 tons; Sadne-et-Loire, 31,327 tons ; Pas-de-Calais, 
27,189 tons; and Lens, 23,302 tons. 





SMALLMAN’S HAULAGE CLIP. 

Some five years ago* we gave an account of a cable 
clip for underground haulage, invented by Mr. J. W. 
Smallman, of 61, Chancery-lane, London. This clip 
found immediate acceptance among colliery proprietors, 
and was adopted in many pits owned by firms of the 
first magnitude. Recently Mr. Smallman has made 
some modifications in it, with a view of rendering it 
still more certain in action and more easy in operation. 
As shown in the engraving annexed, the rope is clipped 
between two cast-iron plates, formed at the lower 
ea into jaws lined with steel dies. These plates are 
oosely connected together by a bolt and nut, the 
latter of which can be adjusted to give the required 
pressure on the cable. The locking apparatus consists 
of a lever, a part only of which is shown in the view, 
having an enlarged end situated between the two 
plates. In the position shown this end holds the upper 
parts of the plates forcibly apart, and clips the jaws on 
to the cable. When the lever is raised, its wide end 
slides down two inclines into the recesses formed in 
the plates, and allows them to come together, releasing 
the cable. The pawl shown is an important feature in 
the new design. It locks into two projections on the 
plates, and insures that the lever shall not be acci- 
dentally displaced by the shocks to which it may be 
subjected in an underground road. No matter how- 
ever rough the track may be, the clip must maintain 
its hold until the pawl is purposely released and the 
lever raised. This is a point of great importance, as, 
if the trams become detached on an incline, there is 
danger of serious accident. The clip is a very strong 
and substantial job, entirely free from complication. 





INDUSTRIAL NOTES. 

Tue Congress of Railway Servants held during the 

om week is by far the most important matter of 
abour and general interest to be dealt with in 
‘© Industrial Notes” for the current week. It is im- 
portant because of the safety of the public, of the 
servants themselves on the railways, and of the far- 
reaching character and extent of our railway system. 
Efficient, careful, and even cheerful labour are essen- 
tial elements in safety, and the latter will be all the 
better secured when the employés feel satisfied with 
the conditions under which they work, and with the 
remuneration for their services. And it is satisfac- 
tory to be able to note that the companies and the 
Railway Servants’ Society seem to be on pretty 
sa terms generally. The report speaks very 
avourably of the Railway Regulation Act, 1893, 
though some friction has occurred in its administra- 
tion, Nevertheless ‘‘ the — effect of the Act has 
been good, and has resulted in many important reduc- 
tions” in the hours of labour. Credit is given to the 
Board of Trade for the manner in which the Act is 
administered, and a hope is expressed that further 
action will be taken as regards the schedule of hours. 
The accuracy of the schedules of the companies is 
questioned in some instances; but there ought to be 
no question of this where the safety of the public and 
of the workmen is concerned. Further care is to be 
bestowed upon the tabulated ‘‘ Accident Statistics ” of 
the Board of Trade. It is expected that the new 
returns will be more reliable as to the extent of all 
accidents in which personal injury is sustained, as 
the result of the inquiry by a departmental committee, 
of which Sir Henry Oakley was a member. The 
appointment of two practical men as sub-inspectors is 
referred to favourably, one of them being an ex- 
secretary of a branch of the society. Their duty is to 
see that the safety of the employés is insured as far as 
care and foresight can accomplish it. The complaint 
is that while all cases of accident to the travelling 
public are fully —— by the Board of Trade, 
only eight cases of fatal accidents to employés out of 
4615 in 10 years, 1884 to 1893 inclusive, were investi- 
gated by the inspectors of the Board of Trade. It is 
suggested that inquiries should take place in all such 
cases, and that cases of injury will be investigated on 
the spot by the sub-inspectors. 

By far the strongest paragraph in the report is that 
which deals with the Employers’ Liability Bill of 1893. 
In so far as the organised railway workers are con- 
cerned, they appear to be wholly in favour of that 
measure, and averse to any contracting-out provisions. 
Nothing that was said in Parliament, and nothing that 
has been said on the cage as regards this question 
is more severe than this official expression of opinion. 
The report says: ‘‘Our course is clear. As trade 
unionists we seek, not philanthropy from our em- 
ployers, but justice, and freedom of access to the law 
of the land.” It goes on to say that the object is 
safety to life and limb, and that will be best secured by 
leaving the road to the law courts perfectly open. The 
report has a word of praise for the conduct of the 
Irish secretary of the society, and the way in which a 
great strike was averted, while the pay of the men was 
advanced in the aggregate to the amount of over 
12,000/. per annum, without a strike, bitterness, or loss 





* See ENGINEERING, vol. xlvii., page 106. 
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tothe men. Some negotiations are still pending with 
the Great Southern and Western Railway Company in 
Ireland for better conditions, similar to those on the 
Great Northern lines in Ireland. The signalmen’s 
movement is commended, but they are urged to co- 
operate with the society as the best way to insure suc- 
cess. The question of a uniform working week of six 
days is dealt with, and the difficulties are not blinked. 
The men even do not appear to be very enthusiastic in 
seeking for the abolition of the seven-day system, Again 
they are urged to join the society, and thus to strive to 
secure six days per week rating. 

The general safety of railway travelling is exhaus- 
tively dealt with. The figures in the table cover 20 
years. In 1874 one passenger was killed out of a total 
of 5,556,284 carried ; in 1893, only one in 51,363,356 
was fatally injured ; and during the first six months of 
the present year not a single passenger appears to have 
been killed. For this safety in travelling our thanks 
are due to legislation and supervision by the Board of 
Trade, to the directors and officials of the railway com- 
panies, and to the employés. But the latter have not 
been so fortunate in their escapes from fatal injuries. 
In the same 20 years 10,755 were killed, and 50,027 
were injured. One in 829 employed loses his life, 
and one in 154 is injured. But even here improvement 
is manifest. 1893 was better in this respect than either 
of the three preceding years; however, in some previous 
years there were fewer accidents than in 1893. But 
the fatal accidents are more appalling taken in grades, 
shunters being the worst off, then come the brakesmen 
and goods guards, respectively. 

Among the shunters one in 179 was killed, and one 
in 17 was injured ; among brakesmen and goods guards 
one in 257 was killed, and one in21 wasinjured. This 
high rate of killed and injured calls for more care and 
for better appliances wherever practicable. Plate- 
layers also come in for a large share of accidents ; one 
in 399 is killed, and one in 493 injured. The propor- 
tion is large, though not so large as in the two other 
cases mentioned. The ‘‘ policy of rush,” waiting till 
the last moment, is condemned as a fatal cause of 
many accidents, and greater care is urged upon the men, 
as we'l as the conrpanies, to insure cher. The report 
states that the men engaged on the Indian railways 
are anxious to co-operate with the British society, and 
also the workers on the railway lines of South Africa. 
The report concludes with some rather severe home- 
thrusts at the newer leaders of industrial movements, 
the passages of which deserve to be quoted: ‘‘ Let us 
by all means adapt ourselves to the changing circum- 
stances of the times, and assert with boldness the 
righteous demands of labour. But we shall do well to 
give the rash and reckless and the theoretic dog- 
matists the widest of berths, There are those who 
would tell the workers that trade unionism—and they 
frequently wear its uniform and receive its pay—-is, 
after all, a mere palliative, and that they must depend 
upon other agencies for their emancipation. We can 
leave such to themselves. Our work is that of trade 
unionists, and if all who boast of their interest in the 
welfare of the toiling masses would prove their sin- 
cerity by assisting to place them in a position to meet 
employers on something like equal terms, the social 
millennium would be much nearer thanit is, For us it 
must be trade unionism first and last, whether we 
exert our power by means of the State or by volun- 
tary effort. We have striven to give the worker a 
higher status, to enable him to live worthy of his man- 
hood, We have come to him in seasons of adversity 
with a helping hand, and when he passed away his 
children have been supported. Ours has not been a 
barren trade unionism, but full of rich blessings to 
thousands ; and its future must be shaped on these 
lines. This is your task, to continue the good work 
which the pioneers of the society began, to develop it, 
and to enlarge its scope. Success is not to be measured 
by immediate results, but by ultimate effects. Let us 
strive to build up, not to destroy. What we have 
been able to do, with all its imperfections and limita- 
tions, is the best incentive we can have for renewed 
energy in the future,” 


The Scotch miners have almost completely got out 
of the hands of the leaders in so far as the strike is 
concerned, Large numbers returned to work at the 
very time when the conference was discussing the 
terms of the proffered compromise, and passing resolu- 
tions to stand out. Others have since followed, in 
spite of strenuous efforts to keep them out of the pits, 
In the Airdrie district a mass meeting was held, the 
president of the association attending to persuade the 
men to come out, but by an overwhelming majority 
the men refused, and determined to continue working. 
In point of faci, the strike is an utter collapse, after 
severe suffering and pinching hunger long endured. 
Besides which, the men will for a long time feel in- 
censed against the leaders for their bungling and for 
the divisions in their ranks. They will also feel that 
they were used by the federation, and then to some 
extent abandoned, even while the strike was in full 
progress, and the men in tolerably good form. The 
report of the local police authorities with respect to 





the riotous proceedings, and the action of the police at 
Motherwell, is quite contrary to the allegations of the 
men, with the result that an official investigation has 
been refused. But the men are preparing a report 
also, which will in due time be forwarded to the proper 
— In all such cases there is sure to be a con- 
ict of evidence; the misfortune is that riotous pro- 
ceedings should arise. They never do any ee ; they 
always do harm to the cause of labour. It is feared 
that one of the injured will succumb to his injuries. 


The news from the mining districts of South Staf- 
fordshire and East Worcestershire is not very re- 
assuring. The men have submitted to a reduction of 
10 per cent. in accordance with the decisions of the 
sliding scale arrangements of the wages board, but the 
further reduction now sought is being resisted. At 
Rowley already a number of men are out resisting a 
further reduction by some of the coalowners. Ata 
large meeting held it was determined to support 
the men who are out, lest the result may be 
a general reduction throughout the districts. The 
men are not governed by the arrangement of the 
conciliation board, but by the wages board of the dis- 
trict. Avy disruption would tend to bring the men 
into closer union with the federation, a consummation 
devoutly wished by the men in other districts, 
Whether such closer union would, or would not, be 
beneficial remains to be seen. 


The condition of the engineering trades in the 
Lancashire districts seems scarcely so favourable, the 
outlook being regarded as unsatisfactory. Generally 
there is an absence of new work of any weight coming 
forward, but machinists, in some instances, are in a 
better position as regards orders. In isolated instances 
establishments engaged in special work are fairly 
busy, but the general run of engineering works are 
but indifferently employed. In the iron trade, also, 
there has been a quietening down, business coming for- 
ward very slowly, while prices show a weakening ten- 
dency. The manufactured iron trade generally is de- 
pressed, and contracts given out for some bridge-work 
recently have been at low figures. Makers are only 
able to keep the forges going on short time, but they 
adhere in most instances to recently quoted rates. 
Nut and bolt makers report a falling off in orders, and 
that the prices ruling are very low. In the steel trade 
business is quiet generally, with prices tending to 
easier terms. The metal trades are also very quiet, 
consumers being content to purchase only what is 
immediately required for present purposes, in the ex- 

ctation that lower list prices will rule at no distant 

ate. Inthe cotton trades things are very quiet, many 
being out of work, and some mills have been closed ; be- 
sides which there are indications of some friction in cer- 
tain districts, although, as a rule, disputes are averted 
by mutual arrangement and by concessions. The report 
of the Cotton Spinners mentions that 18 disputes have 
been so settled recently, the employers, mill managers, 
and the secretary of the Employers’ Association treat- 
ing the officials of the operatives with fairness when 
matters in dispute are dealt with by the two associa- 
tions. But one large concern at Heywood is outside 
the Association of Employers, and there a dispute 
arose as to the Oldham or the Bolton list being paid, 
with the result that the men are out on strike. 


In the Wolverhampton district business has been 
quiet, as is usual at the end of the quarter and at the 
commencement of a new quarter, but there has been 
no indication of any falling off in trade. Only small 
parcels have been easinn hands, restricted to im- 
mediate wants, in both the iron and steel branches. 
There have been, however, numerous inquiries which 
will, it is believed, lead up to negotiations for a good 
volume of trade during the current quarter. The ten- 
dency of unmarked iron has been upward during the 
last few weeks, but the accountants’ return for the two 
months has shown a decline in the average selling rate of 
11d. per ton, as compared with the two previous months. 
One of the most reassuring features in connection with 
the trade of this district is that the best customers for 
finished iron are home customers, from whom there is 
a fairly heavy demand for bars, plates, angles, and 
other kinds of sectional iron for bridge-building and 
similar purposes, There have also been inquiries for 
similar material from Australian and South African 
agents for those colonies. There is also a good pro- 
spective demand for sheets, hoops, and tube iron. 
Local makers have secured contracts for some 18,000 
tons of Staffordshire steel for the requirements of the 
Manchester, Sheffield, and Lincolnshire Railway exten- 
sion to London. The better qualities of foundry and 
forge iron are firmer in price, in correspondence with 
the higher rates for Northamptonshire and Derbyshire 
makes, 


In the Birmingham district business has been quiet, 
orders being withheld until after the quarterly meet- 
ings. Prices remain practically unaltered, stocks are 
low, and there are no indications of increased produc- 
tion, sothat makers have been content to supply im- 





mediate wants only or mainly. There is quietude 
in most of the local staple industries, no great spirit of 
activity being as yet visible. The same general 
quietude marks the heavier industries of the locality, 
There is an absence of labour disputes in the general 
run of the engineering and iron and steel trades, except 
in some of the trades in adjacent districts. 


The dispute in the chain trade of the Cradley 
Heath district continues, in so far as the outworkers 
are concerned, and there is some talk of efforts being 
made to bring out the workers in the factories to cease 
work, with the view of forcing up prices all round and 
improving generally the condition of the workers. 
Seven of the employers have agreed to pay the price 
list, and the men in those cases have resumed work. 
But the chief employers still stand out, so that the 
giving way is only very partial. 


There is now a movement on foot for a general strike 
of nailmakers in South Staffordshire and East Worces- 
tershire for a substantial increase in wages. Some 
10,000 workers are said to be contemplating a strike 
unless substantial concessions are made. The workers, 
however, are so badly organised that it is very doubt- 
ful whether they can force up wages under existing 
conditions, especially in the present state of trade, 
Several groups of industries are practically in the same 
condition, and the wonder is that the chainmakers 
have been able to hold out for so long a time, 


At a joint meeting of employers and the work- 
people’s representatives in the cotton trades of Lan- 
cashire, held on Saturday last, the dispute respecting 
the cleaning of machinery was discussed at some “— 
but a final decision was postponed for a week. The 
men had given in their notices to cease work unless 
an arrangement could be come to respecting their 
claims, An attempt was made to deal with the 
matter in the Factory Acts Amendment Bill, but 
there was strong opposition to the clause, as it prac- 
tically affected the working hours in the mills. 


The dispute at Cardiff as to seamen’s wages continues 
to cause friction. The men assert that several vessels 
have shipped men at the union rates as a result of the 
agitation. But in other cases the men have been 
signed on board the vessels at lower rates. It is 
alleged that many vessels intended for the South 
Wales and Bristol Channel ports have gone elsewhere 
for cargoes, rather than risk the chances where the 
dispute exists, or where the agitation is going on. 

It is said that a shipping firm on the Clyde has 
decided, as an experimental measure, to place two 
vessels under a foreign flag, the estimate being that 
the firm will save in wages 62/. 10s. per month, on a 
ship of 2000 tons, and on others in proportion. 


Mr. Brunner, M.P., of Messrs. Brunner, Mond, and 
Co., bears testimony to the fact that the adoption of 
the eight-hours system at their works has been bene- 
ficial all round. After four years’ experience, it has 
been found that the men earn the same wages per ton 
of —— in eight hours as they did formerly in 12, 
and the cost per ton in production is not more than 
in 1889. Mr. Brunner attributes this in part to the 
greater efficiency of the men—they come fresher to 
their work, in better health and spirits—and partly to 
improvements in the plant, and methods of production. 
In all instances where the eight-hours system has been 
adopted by mutual arrangement, there is the same 
testimony to its satisfactory working. Brief spells of 
work, entered upon with energy and good feeling, are 
more economical than long hours of dreary plodding, 
with no spirit in the work. This is the universal 
experience, but it takes a long time to realise its full 
importance. 


At the National Colliery, Rhondda Valley, some 
1000 workmen struck work the latter part of last week 
over the question of screening, the proprietors having 
erected a new patent screen. Mr. W, Abraham, 
M.P., the men’s agent, addressed a large meeting of 
the men, and had an interview with the manager, but 
no effective settlement was arrived at, and the men re- 
fused to resume work. Strikes of this character are 
always most unfortunate. 

The dispute at the Plymouth Collieries at Merthyr, 
in which some 1800 colliery workmen and hauliers 
were involved, because one of the hauliers had been 
employed on a Sunday, was satisfactorily arranged at 
an interview with the manager. The latter agreed to 
withdraw the summonses which had been issued 
against 30 or 40 hauliers for ceasing work without 
notice, when the 300 or 400 hauliers struck work in the 
first instance. The men resumed work the day follow- 
ing the interview and the arrangement, 

The International Congress on Accidents, held at 
Milan, at which many public men attended, proposed 
to substitute insurance for benevolence in cases 0 
accidents to workpeople generally. This method will 
commend itself to most people. It works well in 
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many large trade unions. But the mass of the work- 
men have no union which fulfils those requirements, 
and the ordinary insurance companies are beyond 
their reach. 





BOILER EXPLOSION AT DUDLEY. 

A FORMAL investigation by the Board of Trade has 
been held respecting the circumstances and cause of a 
boiler explosion which occurred on July 27 at the iron 
works of Messrs. C. and J. B. Cochrane, Woodside, 
Dudley. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. J. H. Hallett, consulting en- 
gineer. Mr. Gough conducted the case on behalf of the 
Board of Trade, and in opening the proceedings said that 
the boiler in question was of the vertical, internally fired 
type, having a height of 8 ft. 2 in. and a diameter of 
4 ft. 4 in. fe was made of plates originally % in. thick, 
but in the firebox some parts had been reduced to ,'; in. 
The boiler was single-riveted throughout, the pitch being 
about 2 in. Among the fittings was a safety valve, loaded 
by means of a spring balance, the outer part of the latter 
being marked up to about 50 1b. Mr. Gough said that 
he had not been able to ascertain when or by whom the 
boiler was made, but it appeared to have been used in 
connection with some contract works carried out by 
Messrs. Cochrane on the Thames and also on the Mersey. 
About the year 1868 it was brought to the Woodside 
Works, where it was used as an auxiliary boiler in various 
parts of the establishment. Some of the firm’s boilers 
were insured in the Scottish Company, but this one was 
not. Mr. Houghton was the manager of the boiler-yard, 
and he had full authority from Messrs. Cochrane to order 
any repairs which he considered necessary, and he was 
also responsible for all the boilers and the machinery. A 
man named Bunch was foreman of the yard, and he, with 
an assistant, examined the boilers from time to time, 
and made a report of their condition. He appeared also to 
have been authorised to select the men employed to 
attend to the boilers. So far as could be ascertained, 
there were no printed instructions or regulations issued 
either by Mr. Houghton or Mr. Bunch as to the duties 
to be performed by the different employés. About the 
beginning of the present year the boiler was thoroughly 
overhauled and repaired by Mr. Bunch. The uptake 
was renewed, a new crownplate applied to the shell, and 
a patch put on the firebox, after which the boiler was 
tested by hydraulic pressure up to 80 1b. on the square 
inch. The steam gauge was last examined and tested 
in or about 1890. From April to July last the boiler 
was not used, and on the 24th of the latter month 
it was employed for driving a circular saw. The water 
gauge was then taken off and moved higher up, and the 
steam a? gauge was transferred to the other side. 
On July 26, William Clee, a fitter, was sent to adjust 
the safety valve, but no one a to have instructed 
him as to the pressure which the safety valve was to 
blow off at. He screwed down the nut on the spindle 
until the index was opposite to the 30lb. mark. This 
operation was siemel chook 9 o’clock on the morning 
of July 26, and at that time the pressure of steam was 
about 20 lb., but he did not wait to see whether the valve 
would blow off at the pressure to which he had screwed 
itdown. Samuel Moseley, the sawyer, was the same 
morning having his breakfast in close proximity to the 
boiler, and noticed the steam escaping from the valve. 
Finding the —- gauge registered about 15 lb., he 
appeared to have assumed that the valve would not 
blow off at less than 30 lb. to 40 lb., and instead 
of calling Clee, the fitter, he took upon himself the 
responsibility of screwing down the nut on the 
spindle. He procured a ladder and screwed the nut 
down until the 50 lb. mark was reached, or a little 
more. No instructions had apparently been given to 
the attendant as to the pressure to which the boiler 
should be worked. The saw, however, was kept running, 
with the gauge registering 20 lb. to 251b., the pressure 
required for ordinary work being 22 lb., and for heavy 
work 40 lb. Onthe morning of July 27 steam was got 
up about 6.30, and the saw was kept running until about 
7.15 he engine was then stopped, and Moseley, 
noticing steam issuing from the safety valve, looked ab 
the gauge and found that it registered 241ib. Being of 
opinion that the safety valve had no business to blow off 
at that pressure, he told the attendant to put down his 
damper and have a look at the valve, adding that if it 
wanted spr he must screw the nut down a little 
further. The attendant found that the nut was screwed 
down as far as it would go, and at that time the water 
was about lin. from the top of the glass. Shortly 
before eight o’clock the boiler exploded, killing one man 
and injuring several others. 

The evidence of several witnesses was then taken. 

r. J. B. Cochrane, one of the owners of the works, 
stated that he could not say when the boiler came into 
their possession. The engineering department was quite 
distinct from the other part of the works, and none of 
the boilers in that department were insured. 

Mr. J. C. A. Houghton, engineer and manager for 
Messrs. Cochrane, stated that Bunch, the foreman, had 
given him general satisfaction in the selection he had 
made of men to look after the boilers. So far as he 
could form an opinion, the boiler came on the premises in 
1868. It was generally worked at 40 lb. or 50 Ib. pres- 
sure, and no previous trouble had been experienced. It 
had never occurred to him that a ferrule should be fitted 
to the spring balance to prevent the valve prog | locked 
fast. No instructions would be given by him as to the leaky 
safety valve; that would be left entirely to Mr. Bunch. 
He thought the boiler burst through excessive pressure, 
due to the safety valve being inoperative. He was not 
prepared to say that valves should be fitted with ferrules; 
and, with regard to a workman touching the valve, much 


would depend on the confidence reposed in the particular 
workman, but, speaking generally, the men in charge of 
the boilers had no right to interfere with the safety valves. 
In his judgment the boiler burst at a pressure not less 
py 200 lb. He thought the boiler was quite safe at 
50 lb. 

Job Bunch, foreman of the boiler department, said the 
boiler was last examined on March 25. The explosion, 
he thought, was caused by excessive pressure, brought 
about by the screwing down of the safety valve. If there 
had been a ferrule applied, the man would have been un- 
able to lock the valve fast. s 

Several of Messrs. Cochrane’s workmen were then 
examined, and among them Samuel Moseley, who stated 
in his evidence that when he attended to boilers, years ago, 
he screwed down the valves, and did not think it a 
dangerous practice, or would not have done it. 

Mr. E. B. Marten, consulting engineer, Stourbridge, 
stated that he examined the boiler immediately after the 
explosion, and submitted a model of it to the Commis- 
sioners, showing the fractures. There was come slight 
corrosion on the plates of the firebox. He was of opinion 
that the pressure must have been 200 lb. when the boiler 
burst. From the nature of the fragments and the direc- 
tion of their flight, together with the general appearance 
of the boiler, it was very evident that over-pressure was 
the cause of the explosion. The safety valve being 
screwed down prevented the steam escaping, the engine 
having been at rest at the time and the fire burning. If the 
valve had not been screwed down, the pressure would have 
been relieved. It was not a general practice in the dis- 
trict to apply ferrules to safety valves, It was true that 
if there were ferrules no one could tamper with the 
valves, but automatic appliances had sometimes the effect 
of diminishing the attention of those in charge. Gene- 
rally speaking, however, he thought the adoption of 
ferrules was very desirable. 

Mr. George Edward Brown, engineer-surveyor to the 
Board of Trade, presented an official report. The explo- 
sion had been of a very violent nature, both the shell and 
firebox being rent and pieces hurled to a distance of 200 
yards. The cause of the explosion was excessive pressure. 

Mr. Gough then said the attention of the Court was 
desired to the following questions : 

1. Whether proper measures were taken _by Mr. 
Houghton to insure that the boilers at the Woodside 
Iron Works were worked under safe conditions; were 
any printed instructions issued to the surveyors, boiler- 
makers, and other employés, as to their duties in connec- 
tion with boilers, and were they prohibited, either by such 
instructions or verbally, from tampering with the safety 
valves ? 

2. Did Mr. Bunch examine the boiler and its mount- 
ings before it was set to work on the morning of July 26, 
and after steam was raised was the boiler in good con- 
dition, was the steam pressure gauge accurate, was the 
safety valve in good condition, and was it properly ad- 
justed to blow off at the working pressure required ? 

Did Mr. Bunch employ a competent person to attend 
to the boiler, and did he give him proper and sufficient 
instructions as to the pressure at which the safety valve 
should blow off, and generally as to his duties ? 

4. Did Samuel Moseley screw down the safety valve on 
the morning of July 26, and did he then make it in- 
operative ? 

5. Did James Large, the attendant, screw down the 
safely valve on the morning of July 27, and was it then 
rendered inoperative ? 

6. What were the circumstances in which Samuel 
Moseley and James io oop ane with the safety 
valve, and were they justified in doing so? 

7. What was the cause of the explosion and loss 
of life? 

8. Whether blame attached to Mr. Houghton, to Mr. 
Bunch, to Samuel Moseley, to James Large, and to 
Messrs. J. B. Cochrane and Charles Cochrane? 

9. Whether, in the opinion of the Court, safety valves 
of this description should be fitted with ferrules, or other- 
wise, so as to prevent the load on the valves being readily 
increased by incompetent persons? 

After deliberation with Mr. Hallett, Mr. Howard 
a judgment. The cause of the explosion un- 
doubtedly was the screwing down of the safety valve 
spring balance, thus producing excessive pressure. The 
y omaagrn might be asked, seeing that the nut was screwed 

own to its full limit the day previous to the explosion, 
why the boiler had not exploded before, but the answer 
was that the engine was at work from time to time, and 
so took off the steam. Just before the explosion the 
engine stopped, and there were then no means of relieving 
the pressure. The Commissioners thought it would have 
been much better if there had been morespecificinstructions 
to the employés that they were not to tamper with safety 
valves. They, however, did not think that either Messrs. 
Cochrane, Mr. Houghton, or Mr. Bunch were in any way 
to blame. The only offender was Samuel Moseley, and 
he had no right to be near the boiler at all. Contrary to 
expressed orders, he took upon himself to interfere with 
that which he had no business to touch. Seeing, however, 
his position, they would not make any order upon him 
for costs, nor would they make any order upon Messrs. 
Cochrane. They wished, however, to strongly urge the 
general adoption of ferrules to the spring balances of 
safety valves, as had been recommended by the scientific 
witnesses. ‘ 
The inquiry then terminated. 





A New Paris Bripct.—MM. Baudet and Donon have 
obtained a contract from the Eastern of France Railway 
Company for the construction of a bridge over the Rue 
Riquet at Paris. The bridge will involve the use of about 





700 tons of steel. 





THE DISPOSAL OF TOWN AND OTHER 
REFUSE BY BURNING.* 


By Mr. Jamzs Dzas. 


THE question of dealing with towns’ refuse has occupied 
the attention of local and municipal authorities in this 
country for many years past. arious schemes have 
been suggested to remedy the evil, but all are now 
agreed that the most economical and safest, from a public 
health point of view, is to destroy it by fire. 

Since the year 1870 many furnaces have been designed 
and constructed for the dis , but they have either 
been faulty in design or failed to comply with what is 
required in a perfect destructor, namely, the complete 
decdorisation of all noxious vapours or gases during the 
process of burning. Thanks, however, are due to those 
early pioneers in trying amid determined ye to 
— and secure the interest of the public health.* 

need not detail in full the earlier types of destructor, 
as you doubtless are all aware of their construction, and 
my remarks will therefore be confined to the present 
forms, and more particularly to a new design in which I 
am henge | interested. A few facts and figures relating 
to this will be of special interest to some of you who are 
now considering the question of destructors. 

The essential point in disposing of towns’ refuse by fire 
is to burn or destroy all noxious gases without causing 
any nuisance or offence to any one living either in close 
proximity to the works or any distance from it ; at the same 
time due precaution must be taken (and this, of course, 
depends upon the type of destructor in use) that no fine 
ash, charred paper, &c., is allowed to escape from the 
chimney shaft; this is a nuisance very common with 
certain forms of destructor. Blame is often attached to 
the attendants, but my ~~ son leads me to infer that 
the apparatus is faulty in design. 

In one of the London vestries the author saw charred 
paper coming out of the chimney shaft as large as a man’s 

and, and this in thecentre of London. Such occurrences 
as this must, to a large extent, direct public influence and 
opinion against the general adoption of destructors. 

The principal objection against many forms of destruc- 
tor is the charging arrangement; while the material is 
being burnt on the grate bars, the gases given off pass the 
mass of material lying for the following charge on the 
back hearth into the main flue, and to the chimney, or, to 
quote from the Reportt of the London County Council, 
** the outlets of combustion are at the back of the furnace, 
and that whilst a charge is burning upon the furnace bars, 
the next charge lies upon the dead hearth at the back, 
near the outlet flue, where it undergoes drying and partial 
decomposition, with the result that offensive vapours are 
given off without being exposed to sufficient heat to render 
them inoffensive.” 

The following are the necessary conditions for a perfect 
destructor : 

1. To destroy rapidly all unscreened refuse from a 
town, of whatever description, without giving rise to any 
offence or ible nuisance. 

2. To oh the refuse dealt with to the least possible 
amount of clinker. 

3. To deal with the refuse and the bye-products with 
the greatest economy and efficiency. 

In the engraving (see next page) a new type of destruc- 
tor has been introduced, which complies with the above 
conditions. It has been in actual operation at Warrington, 
and worked continuously night and day for the last 13 
months. You will notice that the material is carted up 
a short incline to the top of a platform which measures 8 ft. 
9in. from ground level, half the height of the incline to 
other destructors. The refuse is tipped direct into a hopper 
and falls down on to the inclined path, where it is par- 
tially burnt and dried, and all the gases are absolutely 
destroyed by the radiation of the intense heat of the 
furnace, by being drawn through and over the hottest 

rt of the fire, entering into ignition and complete com- 

ustion in the chamber (where a temperature of 2000 deg. 
Fahr. is maintained) before finally passing away throug 
the boiler. 

This intense heat and form of furnace does away with 
the necessity of a secondary fire, and follows the sugges- 
tions set forth in the London County Council Report (see 
page 4): ‘‘any arrangement which makes it possible for 
the imperfectly heated gases from drying refuse to esca: 
into the flue without being compelled to pass through the 
hottest part of the fire, is an imperfect one. It is true 
that such gases may be completely burned by subsequent 
exposure to the heat of a cremator, but the most eatis- 
factory and economical method appears to be to secure 
the most complete combustion in the cell itself.” 

To guard against the accumulation of gases in the 


corners of the feed path, means are provided todraw them . 


off by the two side pockets or openings, where they are 
drawn along the cavity side walls, and there get heated 
in their transit to the combustion chamber, where com- 
plete combustion takes place by means of the introduc- 
tion of heated air coming in contact with the gases at the 
top of the back wall or bridge, as shown. ‘The inlet for 
air is at the side and is regulated by means of a valve; the 
air ually increases in temperature by coming in contact 
with the heated brickwork on its way to the top of the 
bridge. J 

The gases, after leaving the combustion chamber, pass 
through the boiler, as shown by the arrows. I shall refer 
to this later on. he gases have been analysed several 
times by Mr. Carter Bell, county analyst, and the follow- 
ing is the analysis : 








* Paper read before the Sanitary Institute at Liver- 
pol. 
+ Report published May 10, 1893. 
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Per Cent, 
4 7.2 
11.8 
81.0 


100.0 


‘‘The results are given in percentages by volume.” 
He adds, ‘‘I drew various samples of gases from the 
chamber at the foot of the chimney shaft, and in no case 
did I find the slightest trace of sulphuretted hydrogen or 
mephitic vapours. There is no trace of carbonic oxide.” 
The object of this destructor is to effectually burn all 
organic vapour ee in the refuse, and for that purpose 
air is introduced in a closed ashpit by means of a fan. 
One point in burning refuse is to ascertain, as nearly as 
possible, the amount of carbon present; this is generally 
found out by close personal and practical observations 
from day to day, and from season to season. After this is 
ascertained, the next point is to deliver or supply the 
proper quantity of air necessary for complete combustion. 
Another feature of special importance is the form of fur- 
nace bars used. I have tried several, both rocking, and 
also having the fins immersed in water, and in my ex 
—— I find that the stationary bar gives by far the 

st result. In furnaces working on what is termed the 
slow combustion process, a large space is allowed and re- 


Carbonic acid 
Oxygen... 
Nitrogen, 


sulphurous acid, and water 
vapour se Yee eee eee 





The following analysis was made by Mr. J. C. Bell of 
the stalactite : 
Per Cent. 
. 55.364 
15.711 
17.362 


Silica = 
Oxides of iron 
Alumina 
Lime... = oie 56 5.390 
Magnesia, potash, soda, &c. 6.173 
In clinkering no trouble is experienced, and the clinker 
comes .easily off the bars. No new bars have been re- 
quired, and in my opinion the present ones will serve for 
many years to come. I findin Mr. M. G. Watson’s paper, 
read at a meeting of the Yorkshire College Engineering 
Society, that the average amount of refuse burnt by 
destructors now in use is given at 64 tons per cell per 
day. The following figures are given by an independent 
24 hours’ test, made by the Leeds Corporation on this 
destructor at Warrington : 

Novn to Noon, November 23 and 24, 1893. 
Duration of trial ... > 24 hours 
Nature of fuel... - . Unscreened refuse 
Total quantity burned ... 23 tons 18 ewt, 
Quantity of fuel per hour 19 cwt. 3 qr. 
‘Total quantity of water evapo- 

rated HS oa —- as 
Quantity of water per hour 
Weight of clinker : 


6134 gallons 
255 4, 
6 tons 13 cwt. 





Fig. 7. 
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quired between each bar for the admission of air, but this 
must necessarily at the same time allow a very large 
amount of material to pass through unburnt, which the 
furnace gets the credit of destroying. I visited a London 
vestry some weeks ago and questioned the official in 
charge as to the large amount of material in his ashpit ; 
he informed me that that which had fallen through the 
fire-bars was incombustible and of no use. I only wish 
we had some of it in our Lancashire towns ; it would 
materially assist us in disposing of our refuse; it con- 
sisted of small pieces of coal and cinder. The bars here 
have a ne between them of only ;*: in., and the weight 
of fine ash passing through from a week’s work of five 
days (and burning 100 tons) only amounts to 34 cwt. The 
air culvert passes through the Lostom of the furnace, on 
the top which are two air blast pipes ; the air is controlled 
by means of battle valves acted by the handles on either 
side of the furnace, handy to the attendant. 

Behind the combustion chamber vision is made to 
utilise the heat (as shown in the chesabie) for destroying in- 
fectious bedding and mattresses, &c., and also for burning 
the tin and zinc from the old buckets, meat tins, &c., 
which form such a formidable nuisance and obstacle at 
every dépot. 

Objection has been raised nt parties viewing this de- 
structor at Warrington as to the high temperature attained 
and the possibility of the brickwork being rapidly burne 
away. experience of 13 months’ continuous working 
does not confirm this opinion, as no repairs have been 
necessary and no expense has been incurred. 

During the process of burning nature supplies the pre- 
serving agent, which is present in the refuse, as very fine 
particles of dust fix themselves on the crown of the arch 
and exposed portions of the furnace in a stalactitic form, 
thus protecting the brickwork from the intense heat. 
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Per cent. of clinker 27.9 
Pressure of steam - zy 68 Ib. 
Temperature of air in_boiler- 

house... a as 3s 45 deg. Kahr, 
Temperature of feed water ... 104 ee 
- gases leaving 
damper ... - dss sear DO. ‘ 
Quantity of water evaporated 
per pound of house refuse ... 1,14 
Average air pressure wis 24 in. 
Draught velocity in feet pe 
minute ... cvs eis mA 820 
Average temperature by copper 
wire test ... pied oe .. 2000 deg. Fahr. 

The whole refuse is weighed at the works, and the 
— burnt in this furnace amounts to 20 tons per 

ay. 

I have made several experiments in burning sewage 
sludge mixed with town refuse with success. The fol- 
lowing test was made a few weeks ago, namely, burning 
1 ton of sludge with 1 ton of refuse, weight for weight. 
The whole 2 tons was entirely consumed in 1 hour 35 
minutes, and gave 25 per cent. residuum. The analysis 
of the sludge is us follows : 


Water... ete _ Se site nee 
Organic matter and other loss on ignition 
Mineral matter Pe se ies 


Lime ... e ies 
Carbonate of lime ... 
Phosphates... ... ... 
Nitrogen equal to ammonia 





A. Sx PEER} 





I am considering the question of another system of 

burning sludge which will give superior results totheabove, 

as they are. I find from Mr. Jones’s book on destruc- 

tors. that he mixes two of refuse to one of sludge, but 

does not give the chemical analysis, which is very im- 
portant. 

Turning now to the question of steam. In my opinion 
the question of steam generated from the burning of 
towns’ refuse will form one of the most important points 
in reducing the present cost of disposal of towns’ refuse. 
At the present moment accurate figures cannot be got as 
to the true calorific value of towns’ refuse. In Mr. Tomlin- 
son’s report on the utilisation of town refuse for power pro- 
duction, and in Mr. Jones’s treatise on refuse destructors, 
the figures there given from different towns are very con- 
flicting, and cannot be definitely depended upon. I quite 
agree with him in the following, to quote his own words, 
“Tt would much facilitate comparison if all results were 
given in pounds of water evaporated,” and in this I even 
go further, and maintain that experimental tests ought 
to be made every week (as the material varies so much), 
when an accurate result of one year’s working may 
be taken, and results definitely got from practical ex- 
perience, 

From repeated trials and tests in Warrington, I find 
that in the furnace I have described in this paper I have 
got on the average 1 lb. of water evaporated from 1 lb of 
unscreened refuse, and from these repeated evaporative 
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tests the only true calorific value of any towns’ refuse can 
be ascertained. 





Tuk Svurz Canat.—The transit revenue of the Suez Canal 
nin A in September amounted to 233,200/., as com- 
pared with 212,800/. in September, 1893, The aggregate 
collection in the first nine months of this year was 
2,243,601/., as compared with 2,170,001/. in the corre- 
sponding period of 1893. The tolls levied on vessels - 
ing through the canal were reduced 5d. per ton as from 
January 1, 1893. 


SPEED AND Furt.—As showing the effects of high train 
speed on coal consumption, the following report made by 
a committee of the American Master Mechanics’ Associa- 
tion at their late convention is of interest : ‘‘ The time of 
a train scheduled to make 100 miles in 44 hours with six 
cars and 27 stops was reduced to four hours, and imme- 
diately the fuel bill of the train increased 100 dols. per 
month with the same engine and men. When the run- 
ning time was changed back to 44 hours, the fuel record 
at once dropped to its old figures.” 


Rattway Mareriet in Russta.—Contracts for rails to 
be delivered in the course of the next six years have been 
concluded by the Russian Government with the Huto- 
Banksva, the Putilow, the Briansk, and the Dnieprovian 
works, as well as with steel works in the Donetz and 
Oural districts. Contracts for matériel to be also delivered 
in the course of the next few years have been concluded 
with a group of Moscow capitalists which has taken over 
the tzew Works, andthe Sormovo Company, which 
has purchased works near Nijni-Novgorod, formerly 
owned by Messrs. Benardaki. 


CATALOGUES.—We have received from the Farringdon 
Works, Limited (with whom is incorporated Henry 
Pontifex and Sons, Limited), a copy of their catalogue, 
dealing with pumps, windmills, water- wheels, hydraulic 
rams, watering tanks, garden seats, cisterns, water- 
fittings, lavatories, baths, cowls and 
lubricators, hydrants, beer 
engines, kitchen utensils, bells, screwing tackle, lumbers 
tools, sheet metals, and many other articles. e book is 
strongly bound, and illustrated on nearly prey page. 
The prices are given.—Messrs. Vosper and Co., of Lower 
Mall, Hammersmith, and Portsmouth, have issued a 
catalogue of their oil engines and launches, in which are 
illustrated all sizes of boats from 16 ft. length to 50 ft., 
and varying in price from 90/. to 765l., the latter being 
fitted with day and sleeping cabins, and an engine of 16 
brake horse-power. A large number of testimonials show 
how convenient these oil-driven jboats are found to be. 
The engines are specially designed to fit into small space 
in the stern of the craft. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawi 
in each ease ; where none are mentioned, the Spectfication is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&c., of the Communicators are given in italics. 

one of Specifications may be obtained at the Patent Office 

fale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
Map ig ce 0 

The date of the advertisement of the em of &@ complete 

specification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

—e may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of osition to the grant of a 
Patent on any of the grounds ment in the Act, 


ELECTRICAL APPARATUS. 


13,405. A. Cheetham, Rhyl, Flint; and F. Brown, 
Walsall, Staffs. Induction Coils for Medical Pur- 
s. [4 Figs.) July 11, 1894.—The two ends E and Elof the 

core C are extended at Cl and C2, and brought together so that 
both poles are presented to the contact-breaker F, thus strengthen- 
ing the magnetic field. The core C! is broken at C3 to allow 
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of the passage of a brass tube B. The induction effected in the 
secondary is regulated by the brass tube B sliding in the tubular 
guide I, which is moved in and out of the core C by the stud H 
sliding in the spiral slot J formed in the cylinder K, which is 
rotated by means of the spindle N worked by the handle M. 
(Accepted August 29, 1894). 


14,069. C. S. Engli: Lowell, Mich., U.S.A. Elec- 
trical Governors for ater-Wheels. {1 Fig.) (Date of 
application in United Kingdom, July 21, 1894 ; date claimed under 
International Convention, December 23,1893).—Z is a coilcomposed 
of coarse wire S, and fine wire n. A wire-wound armi, acted upon by 
the magnetic influence of the coil Z, is pivoted at 2, and has pro- 
jections 3, 4 adapted to come in contact with the contact points 
Cl and C2. When the electric current from a dynamo (not shown) 
passes through the coil 8S, the arm 7 is drawn into this coil until 
the projection 3 comes in contact with the contact point C’. This 
allows the electric current from the battery B to flow through the 
junction 5, through the coil of a magnet M', and thence back 
through connection 6, across the contacts, and back through the 
J) 
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conductor B! to the battery, thus energising the magnet M! and 
moving the armature or lower end of the lever L towardsits contact 
point with the magnet M!. The lever L, turning on the pivot O, 
moves the friction wheel F on its shaft 8 until the friction surface 
10 comes in contact with the friction pulley Pl. The latter then 
revolves, and imparts its rotation to the wheel F, and through 
the gear-wheels G, G' to the shaft a, and thus to the water-wheel 
gate, which is raised, thereby increasing the flow of water, 
and q the t of electricity generated by the 
dynamo. The belt } causes the pulley P! to revolve and wind up 
the flexible connection C, its axle 15 drawing the lower end of 
the lever L! towards the shaft a, thereby breaking the contact 
between the projection 3 and the contact point C'. (Accepted 
August 29, 1894, 


14,290. J. Binswanger, London. Electrical Lamp 
Holders, &c. [8 Figs.) July 25, 1894.—This invention relates 
to the use of one or more volute springs for making and main- 
taining electrical contact between any two parts. Inthe lamp 
socket, shown in Fig. 1, two velute springs A, A! mounted 








+ 








on sockets B, BI, are fixed by means of screws a, al, or other 
means, to an insulating base E arranged to fitthe socket F. A 
screw O serves the double purpose of holding the socket B in 
position upon the<base E and also of compressing the conductor 
when placed under the terminal D. ‘Fig. 2 illustrates a lamp 
socket or holder fitted with a dified a (Accepted 
August 29, 1894.) 





MACHINE AND OTHER TOOLS, SHAFTING, &c. 


11,700. L. A. Parrock, Bermtuahem. Stamping or 
{3 Figs.) 


Raising Metallic Articles. June 16, 1894.— 





This invention has reference to ‘drop stamp” machines in 
which the stamp hammer is raised by means of power obtained 
from an overhead revolving shaft. The double shrouded pulley a 
is loose on the shaft b, and forms one half c of a friction clutch, 
the other half d of which slides on a feather on the shaft } and 
revolves with the latter. A collar e is provided on the shaft b to 











retain the pulley ainits position. / is a collar to limit the sliding 
motion of the clutch half d. The halvesc,d of the clutch are 
kept apart by a helical spring g. The sliding half d of the clutch 
is moved into contact with the other half c on the pulley a b 
means of a fork h operated by levers a', a? actuated by a treadle 1. 
(Accepted August 29, 1894). 


RAILWAYS AND TRAMWAYS. 


14,236. H. A. Clark, Brookline, Mass.,U.S.A. Car 
Brake. [4 Figs.) July 24, 1894.—This invention relates toa 
os a closed system” of operating brakes from a car 
axle, in which no discharge takes place into the atmosphere, and 
in which a liquid is first subjected to pressure, then is employed 
to operate the brakes, after which it is returned into a vacuum, 
and is finally subjected again to pressure. The brake liquid, 
which is preferably oil, but may be water, is forced under pressure 
into a vessel 15 through a pipe 17 by a force pump 14 driven by 
means of a crank on a shaft 12, which is actuated by chain gearing 
from the car axle 2. The liquid under pressure is admitted for 
braking purposes from the pressure vessel 15 through the pipe 17, 
a three-way valve 20, and a pipe 21 into the pressure end of the 























brake cylinder 6 to operate the brake beam through the piston 7, 
rod 8, and chain 9. The force pump draws its supply of brake 
liquid from a vessel 16, in which a vacuum is thus created, whilst 
a high pressure is maintained in the vessel 15. To release the 
brakes the liquid is allowed to escape from the brake cylinder 6 
through the pipe 21, valve 20, and pipe 23 into the vacuum 
vessel 16, thus allowing of the brake shoes being taken off the 
car wheels by the action of springs, which also serve to return 
the brake piston into its original position. The three-way valve 
20, which serves to effect the several requisite communications 
between the respective pipes connecting the brake cylinder, the 
pressure and vacaum vessels, and the force pump, is adapted to 
be operated by means of a lever 25 by the person controlling the 
brakes. (Accepted August 29, 1894), 


SHIPS AND NAUTICAL APPLIANCES. 


16,499. F.A. Langen, Mannheim, Germany. Nau- 
tical Compasses. (2 /'igs.)| September 2, 1893.—The object 
of this invention is to provide an apparatus which, by means of 
electric currents, is worked automatically by the compass, in such 
@ manner as to control the helm by giving an alarm as soon as the 
ship goes off her course, and by recording at the same time how 
often the ship has gone off to starboard or to port during the 
watch. On the compass card CO two conducting plates m, m are 
arranged, one on each side, preferably vertically and radially. 
The top lid L of the P owl is adapted to be readily moved 
horizontally around the centre of the compass, and is divided into 
divisions or degrees the same as the compass card. At 90 deg. 
either east or west, two sliding pieces a, a1, of non-conducting 
material, are fitted to the side and edge of the lid, so as to be 
capable of being moved from about 2deg. to 10 deg. apart from 
each other. Each sliding piece is provided with a hollow sliding 











rod b of non-conducting material, which can be pushed in and 
drawn out horizontally and radially. Each sliding rod b has 
attached to it two vertical and radial conducting plates p n, p! n'! 
insulated from each other. Connected to each plate is an insu- 
lated wire ww! leading through the hollow of the sliding rod to 
the outside of the bowl. These wires are connected respectively 
with the positive and negative poles of an electric battery. When 
the sliding rods b are drawn outwards the contact plates p n, p! n! 
will be free of the card contacts m; when pushed inwards 
after adjusting the compass lid to the card and course to be 
steered, a pair of contact plates will be on each side of one of the 
card contacts at an equal distance from the latter, and will be 
touched simultaneously by the contact plate on the compass card, 
according as the ship veers from her course to starboard or to port. 
The currents thus produced serve to sound electric bells, and to 





actuate suitablerecording apparatus. {Accepted August 29, 1894), 





16,160. J. Pascoe, Falmouth. Propelling Ships. 
[4 Figs.] August 28, 1893.—This invention relates to means for 
propelling ships, and consists of the application of a series of 
hollow water-tight floats to the a of ships. The hollow 
float takes the place of the paddles. The paddle-wheels are fitted 
close on either side of the keel, The wheels may work in an 
air and water tight casing formed in the ship and covering the top 

rt of the wheel, the bottom being open to the sea, thus 

eeping any water from coming into the ship. The driving 
shaft may work through a stuffing-box in the side of the casing. 
(Accepted August 22, 1894), 


STEAM ENGINES, ar” — aaa EVAPORATORS, 
Cc. 


12,052. J. M. Williams, pay Glamorgan. 
Regulating Steam Supply to Cylinders. (3 /iys.) 
June 22, 1894.—This invention relates to an improved means by 
which the steam supplied to the cylinders of steam engines, Xc., 
can be kept at an approximately constant pressure. A is the 
steam pipe leading to the engine cylinder, and having the ordinary 
regulating valve @ at any suitable point. This valve is fitted with 
a toothed wheel B in = of or in addition to the ordinary hand- 
wheel. Below this valve is a regulating cylinder C connected by a 
small tube D with the steam pipe A. Within the cylinder C isa 











piston E with piston-rod e extending through the top of the 
cylinder ‘and passing through guides a! on the steam pipe A. 
On the rod ¢ is a rack e! engaging with the toothed wheel B. A 
spring c placed on top of the piston in the cylinder C acts to 
balance the pressure of the steam. As the piston E is raised by 
the steam pressure, the wheel B is turned and the valve a is cor- 
respondingly closed to an amount ye with said steam pres- 
sure, When the pressure decreases, the piston falls and the valve 
ais opened. In Fig. 3 the — is shown reversed, with 
air pressure at the back of the piston E in place of the spring c. 
(Accepted August 29, 1894). 


13,338. V.I. Feeny, London. (Parke and Lacy Com- 
pany, San Francisco.) Water Heater and Purifier. 
{1 Fig.) July 10, 1894.—An outer cylinder A is divided into com- 
partments by horizontal diaphragms B and C, C. Within the 
upper compartment are fixed a series of alternating shelves D, 
over which the water entering through the supply pipe E flows 
down inathin sheet from side to side, and out at the 
bottom of the chamber through a pipe F into the lower chamber 
G. Exhaust steam from the engine is admitted by a pipe H 
into the upper compartment, and after heating the thin sheet of 






H 


13338 


water flowing down over the shelves D, escapes freely through 
the pipe H' at the top. The lime contained in the water is 
deposited upon the shelves D, whilst the mud passes down 
through the pipe F into the bottom chamber G. From the 
chamber G the water rises up by pressure through perforated 
plates C, between which the mud is arrested by hay or other 
suitable filtering material. The clear water then passes up into 
an open chamber between the top plate C and the diaphragm B, 


whence it is delivered to the boiler through a pipel. (Accepted 
August 29, 1894 

13,788. W. P. Thompson, Liverpool. (2. Gschwind, 
New Orleans, U.S.A.) Steam Engines. [4 Figs.) July 17, 


1894.—The engine cylinder 1 is ‘‘ headless,” or without fixed 
heads, and is provided with four Lge 3, 4, 5,6. The pistons 3 
and 5 are fixed to the rods 7 and 8, which work freely through 
stuffing-boxes in piston 4. Both pistons 4 and 6 are fixed to the 
rod 9, which works freely through a stuffing-box in piston 5. The 
crankshaft 10 has cranks 11, 13,14. The arm 13 is jointed to a 
connecting-rod 15 which is loosely connected with a bracket 16 
attached to the piston-rods 7 and 8 of pistons 3and 5. The pis- 
tons 4 and 6 are fixed by means of rod 9 to a crosshead 17 which 
is connected by rods 18, 20, and loose connecting-rods 21 and 22, 
to the cranks 11 and 14 respectively. The valves are operated by 
means of connecting-rods 24 from an eccentric 23. 25, 251, and 
251 are live steam inlet ports, and 26, 26', and 26"! are exhaust 

rts. 27 and 27! are valves designed to be closed when 
ive steam is to be used between pistons 3 and 4, and between 
pistons 5 and 6. At other times steam is exhausted into 
the space between these pistons, and then these valves will be 
opened. Valve 29 being opened, steam enters through port 2511 
between pistons 4 and 5, driving them apart, whilst pistons 3 and 
6 are moved towards each other. The steam inlet port 2511 
then closes, and the exhaust port 25'"' opens, and allows the steam 





to exhaust through the central port 26. Simultaneously there- 
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ENGINEERING. 


[Ocr. 12, 1894. 








with live steam is admitted through ports 25 and 25! to return 
the pistons to their original positions, exhaust taking place through 























ports 26’ and 26") subsequently during the time that pistons 4 
and 6 are being driven apart. (Accepted August 29, 1894). 


14,242, J. T. Marshall and R. Wigram, Leeds, 
Steam Engine Valves and Gear. [4 Figs.) July 24, 
1894.—This invention relates to the construction and arrange- 
ment of the a and valves of a steam engine and of the gear 
for working the valves. The cylinder A has at each end a cover 
a in which is a partially rotating main valve B, and within the 
latter a partially rotating cut-off valve C. The main valves B are 
actuated by spindles connected to the rod of the main eccentric 
on the crankshaft. The cut-off valve spindles c pass through the 
tubular main valve spindles, and carry arms c* linked by a con- 
necting-rod el to a block e adapted to slide in a slotted link E!. 
On the pivot K of the slotted link E and fixed to the latter is 
another slotted link F, in which there can slide a block f jointed 
to the rod g of a second or cut-off eccentric on the crankshaft. 




















The rods e' and g are connected by links e2 and 9 to the opposite 
arms of a lever H, one arm of which is engaged with the sliding 
boss of a centrifugal governor J. The two arms of the main 
valves at the opposite ends of the cylinders, and also the two 
arms of the cut-off valves, are linked together. When, owing to 
excess of speed, the boss of the governor J rises, it raises the 
block e towards the pivot K of the slotted link E, and lowers the 
block f away from the pivot in the slotted link F. The strokes of 
the link F and block e are thus very quickly reduced, and conse- 
quently the stroke of the cut-off valves C is lessened, causing 
earlier cut-off until, when the speed becomes normal, the sliding 
boss of the governor descends, lowering the block e and raising 
the block /, thus causing the valves C to cut off later. (Accepted 
August 29, 1894). 


TEXTILE MACHINERY. 


10,993. J. T. Blass, Seifhennersd A 
Machine for Loosening and gh mg A 
Threads after Starching, Dyeing, &c, (7 Figs.) June 6, 


Dyeing 
1894.—This improved machine comprises a belt-driven rotary 
shaft w, carrying at each end an arm or “yarn carrier”e, To 
each arm e there are secured two upper (or lower) rollers ¢ of hard 


Fig. 2. 





wood, and a rubber-covered spring-actuated lower (or upper) 
pressure roller /, which is adapted to be turned up and down for 
the purpose of the introduction and removal of the yarn. The 
wet yarn to be loosened is clamped between the rollers i, /, and 


yarn are swung loosely in the air, and caused to strike against a 
rounded block of wood c, whereby the threads or strands of the 
yarn are disentangled and dried at the same time, The specifica- 
tion also describes an anvil block consisting ofa roller ited on 


heating gases are produced by generators d, and enter the com- 
bustion chamber e, where they meet heated air entering through 
the channel f. The greatest heat is produced in the chamber g, 
The t is thus effectively heated on all sides. The clinkers 





an adjustable axle. (Accepted August 29, 1894). 


MISCELLANEOUS. 


18,907. C. A. Scharff, San Francisco, U.S.A. Water- 
Wheels. [3 Figs.] October 9, 1893.—This invention relates to 
the ‘‘ Pelton” water-wheel, in which bucket-shaped blades are 
subjected to the momentum of a jet of water projected against 
them with considerable force, and has reference to the manner of 
fixing the bucket-shaped blades tothe rim of the wheel, and to the 
form and arrangement of these buckets. The wheel A has fixed 
to its rim a the buckets B so arranged that their extended bases b 
butt against each other, being formed as segments of a complete 
circle covering the rim of the wheel. The tangential pressure 
exercised by the water jet is thus distributed through the bases 





of all the buckets, and thus any shearing of the fixing bolts c, or 
breakage of the plates through which they pass, is prevented, as 
they are almost entirely relieved of strain. The buckets B are 
constructed with a projecting angular ridge d at the middle, 
that divides the water jet into two parts, which pass round the 
two cup-shaped parts of the bucket and escape at the sides, 
Instead of the bucket presenting to the jet a perfectly closed 
front side as it passes through the jet, as in the ‘‘ Pelton” wheel, 
and so causing detrimental resistance, the front side is notched 
out at the middle to an extent corresponding he diameter of 
the jet, so that this can pass through the front side and impinge 
directly upon the front end g of the =. This end is further- 
more made asa chisel edge so as to enable it to cut readily through 
the jet, and thus still further reduce the detrimental resistance 
to rotation. (Accepted August 22, 1894). 


19,482. W. Birch, Manchester. Sludge Valve. [3 
Figs.| October 17, 1893.—Thia invention relates to the construction 
of sludge valves used in connection with settling tanks employed 
in the cleansing cf sewage, &c. The face of the outlet is made 
flush, and the valve itself consis's of a sliding door mounted in 
vertical grooves so that it can slide up and down in contact with 
such flush surface. At the back of the sliding door b are fixed two 





























wedge-like projections c which, as the sliding door is lowered, 
come against adjustable set screws d carried by a fixed rail e 
behind the sliding door. These wedges are made at such an angle 
that the sliding door is not likely to become jammed fast, but still 
as the latter is lowered they press the face against the flush sur- 
face of the outlet so as to stop the flow of the sludge, and when 
the sliding door is raised to open, the wedges are instantly re- 
leased and the valve free to move. (Accepted August 22, 1894). 
9210. E. Cramer, Berlin. Kilns for Burning 
Cement, &c. [3 Figs.) May 9, 1894.—To prevent the contents 
of the furnace from pressing upon the burnt clinkers and causing 
the latter to adhere together and thus obstruct the draught, the 
shaft is provided with oblique bars or beams 0} in the form cfa 





























grate which allow of the air passing through the same, whilst the 
mass below the beams is relieved of top pressure. The baseplate 
c of the burning zone proper is formed of hollow plates or bricks, 
through and under which the heating gases pass. so that the cement 





the machine is setin motion. As the arm e revolves, the hanks of 





to be burned comes to lie upon a thoroughly heated baseplate. The 





fall over the edge of the baseplate c through the chamber g into 
the collecting chamber h, whence they are drawn into the cooling 
chamber 7. The air for combustion is heated by the clinkers in 
process of cooling, and is led through the channels m, n, p to the 
combustion chamber e. (Accepted August 29, 1894. 


11,965. J.C. Ragman, London, (G. J. Coz, Melbourne.) 
Protective App ces for Pi Conn ons and 
Fittings. (7 Figs.) June 20, 1894.—This invention has for its 
object to provide a “* protector” for preventing fraudulent access 
to the couplings or caps of gas, &c., pipes and meters. The 
‘* protector” is shown applied to the main cock coupling of a gas 
service pipe, the locking portion being shown in section, and the 
inclosed coupling being shown in dotted lines. The ‘‘ protector” 
consists of a two-part casing A Al hinged together by a pin as at 
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a, or by cross hooks, and adapted to inclose the coupling or 
other device to be protected, and having meeting lugs B, O 
recessed and tapped to receive a screwed locking pin D of two or 
more different diameters, and with a combination of threads run- 
ning in different directions. The ‘‘ protector” casing can be 
locked and unlocked only with the aid of a special socket key, 
which is screw-threaded both externally and internally to engage 
with the screw thread of the tapped lugs and locking-pin respec- 
tively. (Accepted August 29, 1894). 


14,005. A. L. Gelinek, Leipzig, Germany. Wash- 
ing or Mixing Apparatus. [1 Fig.) July 20, 1894.—The 
vessel a, which receives the substance to be treated, is provided 
with a helical blade b, which carries at the upper end of its axis g 
a cogwheel ¢, and rests in bearings at its upper and lower ends. 
A tube d is situated around the helical blade 6, and extends to 
the lower end of the latter, where it is provided with orifices 





through which the substance under treatment may pass to the 

blade b, by whose rotation it is lifted to and discharged out at the 

weer end of the tube d, where it; descends to be again caught 

and lifted by the apparatus. The cogwheel c engages in suitable 

gearing operated by manual or other power. An exit valve kit 

ion at a suitable part of the vessel a. (Accepted August 29, 
894). 


14,219. G.,J.G.,and M. O. Rehfuss, Philadelphia, 
Pa., U.S.A. Labelling. [3 Figs.) July 24, 1894.—This in- 
vention relates to a method of and apparatus for automatically 
labelling bottles, cans, or other packages, the label being fed from 
a holder towards a paste receptacle whence the label is supplied 
with paste, and finally caused to adhere to the bottle, &c., which 
has been placed in the machine. The labels having been placed in 
the holder C, and the bottle laid upon the rolls Hl and K’', the 
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crank handle R is rotated. As the feed roll M is revolved, its top 
enters the recess L of the label-holder C, and the bottom label is 
drawn forward on to the fingers Q2. The roll D? then presses the 
label on to the paste roll Z, which revolves in the paste contained 
in the receptacle B'. A plate R2 prevents the label from curling 
up. The label now provided with paste passes on, and is ressed 
by the roll Ul on to the bottle, which is supported on and is re- 
volved by the rolls K' and H', (Accepted August 29, 1894). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 


reports of trials of patent law cases in the United States, ma be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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AN ANDEAN OASIS. 
(From A CoRRESPONDENT.) 
(Concluded from page 478.) 

THE journey to Tarma is now made on horseback, 
the Chinchaycocha River being crossed by means of 
a wire suspension bridge, over which it is necessary 
to pass on foot unless one wishes to undergo 
sensations that are anything but pleasant. This 
river has its source in the Lake of Junin, which 
is situated near, and immediately south of, Cerro 
de Pasco, and flows towards the south, having as 
contributaries the small streams that pass through 
the deep gorges from Aroya and Pombo. Fig. 3 
shows a primitive cantilever bridge over one of 
those streams. The Lake of Junin, otherwise 
known as Lake Chinchaycocha, is about 30 miles 
long by 6 miles broad, and lies in the valley 
formed by the eastern and western chains of 
the Andes. Its supply of water is obtained 
from a watershed extending over 1200 square 
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miles, the great portion of which is of such an 
altitude that snow perpetually covers the ground. 
All the waters from this lake flow towards the south 
and join the River Apurimac, after passing through 
the valley of Jauja. Immediately north of the 
lake, that is, near the town of Pasco, one of the 
rivers that combine to form the Rio Huallaga has 
its source, and flows directly north, so that the two 
rivers, flowing in opposite directions, are only 
divided by a distance of about 9 miles. 

Before the descent towards Tarma can be 
made, it is necessary to climb the divide of the 
eastern chain of the Andes, an ascent of about 
1200 ft. from the level of Aroya. This part of the 
journey is difficult in the extreme for the animals, 
but the difficulties to be encountered in the con- 
struction of a railway are very slight compared with 
the work on the line from Matucana to Aroya. 
Once the crest of the mountain chain is reached, 
there is a broad table-land upon which are fed 
the sheep peculiar to the Sierras, which produce 
wool of the finest quality, vacunas and llamas, the 
latter being, as before stated, the beasts of burden 
in those regions. Along the line of the mule trail, 
for it cannot yet be considered worthy of the name 
of road, are many caves and houses built of stone. 
These form the refuges for travellers during periods 
of storms, and when the mid-day sun compels the 
wayfarer to take a rest. Others, which are scattered 
among the mountain peaks, point out the localities 
where lived the ancient inhabitants of the Sierras. 

On the eastern side of the table-land, the ground 
slopes quickly towards the east and north, and the 
scenery changes as if by enchantment. A beautiful 
valley, carpeted by deep green alfalfa, and studded 








with innumerable trees, greets the eye, and when 
the descent of the cwesta is made, the snug little 
houses of the inhabitants come into view in all 
directions. 

At the first glance, one is repaid for all the 
trouble and discomfort experienced in the upper 
regions, and as an advance is made into the valley, 
one could be readily tempted to repeat the words 
of the poet Moore— 


‘Oh, if there be an Elysium on earth, it is this.” 


In the centre of the valley, which has a general 
elevation of 9800 ft. above sea level, is situated the 
city of Tarma, which takes its name from a tree 
from which ink is made,in combination with anInca’s 
expression of surprise (‘‘Tara-ma!” ‘* Behold the 
ink tree !”). Tarma is without exception one of the 
most delightful valleys that one could live in. The 
temperature during the months of July and August 
ranges between 72 deg. and 52 deg. in the shade, 
the average throughout the year being about 





The distance from Aroya to Tarma (see map on 
page 475 ante) is 6 Peruvian leagues (a Peruvian 
league equals 6500 metres, or about 4 miles), 
and no great obstacles to the construction of a 
railway present themselves, the descent being 
very gradual after the cuesta is passed. From 
Tarma!the road continues to descend until the 
town of Acobamba is reached. Here the Valley 
of the Perene begins, and the road follows the 
line of the river bearing the same name. The 
climate is now changing again from the tem- 
perate to the semi-tropical. The heat has in- 
creased considerably, and the atmosphere is more 
charged with moisture. The vegetation is more 
luxuriant than in the Valley of Tarma. Palcais the 
next town of any importance on the route, and 
after that place is passed the road takes a general 
direction north-eastward along the base of some 
very high mountains. After about two hours’ 
journey on horseback, the road passes through a 
tunnel nearly 150 yards long. There are three 








50 deg. Fahr. 


The rainfall is not very large, being 
about 14 in. or 16 in. per year, but there is a 
constant supply of water in the numerous streams 
that are fed by the melting snows of the upper 


regions. The pure air and the dryness of the 
atmosphere make it one of the best climates for 
atients suffering from lung trouble that could 
be found. Numerous species of wild flowers, such 
as agaves, calceolarias, geraniums, sweet milfoil, 
and sage, grow in profusion, and, altogether, the 
district leaves nothing to be desired on the part of 
the traveller who views it for the first time. 

But picturesque scenery and salubrious climate 
are not marketable commodities, and must stand 
aside when questions regarding agriculture are to 
be considered. As an agricultural district the 
Valley of Tarma will bear close investigation. The 
soil, of volcanic origin, is rich and light, and easily 
cultivated. The climate is so equable that crops 
may be sown at any time. However, the general 
rule is to sow in October and harvest in May. 
Wheat, barley, and oats at present occupy fully 
two-thirds of the planted portion of the valley. 
The Indian corn (maize) is the next important of 
the cereals, and this, strange to say, can be culti- 
vated with ease even in those high altitudes. 
Maize forms one of the principal articles of diet 
throughout the whole of South America, and its 
cultivation is invariably a safe investment. Potatoes 
produce splendid crops. There is one species, the 
pupa amarilla (yellow potato), which is unknown in 
Europe. This potato has a blackish-brown skin, 
and is of a deep yellow colour when cooked. Its 
flavour, which is entirely different from that of the 
ordinary kind, is simply delicious. It would be 
certain to command a very high price if it were 
possible to cultivate it in England. The tomato also 
grows luxuriantly, being a native of the district. 

The alfalfa (lucerne) forms the staple food for 
animals, and is largely cultivated. It matures 
within six months, reaching a height of 2} ft. 
during that time, and only needs resowing about 
every 15 years. As the alfalfa grows in all parts of 
the valley, the cost of raising and fattening cattle 
of all sorts is very low, and, when proper lines of 
communication are opened up with Lima, there is 
no doubt that the cattle business will increase 
considerably, owing to the constant demand along 
the coast. 





tunnels on the route. There is absolutely no light 
in this part of the road, and the passage is 
dangerous, particularly when riding a skittish 
animal, as in many places the rocks project out on 
each side in such a manner that one could easily 
have his knees broken if the animal became rest- 
ive. This tunnel must be entirely cleared away or 
lighted by shafts, if it is to be made of any use in 
the future as a highway. Just before reaching the 
tunnel the River Tarma drops suddenly, forming a 
fine cascade, the roar of which is almost deafening. 
The road at this point is very narrow and tortuous, 
and not a very pleasant stretch for timid riders. 

At Huacapistana an elevation of 5300 ft. is 
reached, and the air is laden with the perfume of 
flowers, and fir and cypress trees, the former 
brightening up the scenery with their varied 
colours, and the latter forming an effective back- 
ground, with their sombre-hued, fern-like branches 
that extend far above the general foliage. The 
curious, fantastic shapes of the indigenous shrubs 
and trees will at once catch the eye of the visitor. 
Among the many may be mentivned the camona, a 
palm that spreads by dropping its branches tuwards 
the ground, where they take root and form a 
canopy extending over a considerable area; the 
chouta, the wood of which is extremely tough and 
of rich fibre; the palma real (royal palm); the 
humiro, the fruit of which is like ivory ; the fan- 
like bombonaje; the rope-like Curludorica funifera, 
that mounts high into the air ; the cinchona, which 
gives the quinine to our pharmacopoeia; the 
laurels ; the fuchsias, with their brilliant drooping 
flowers ; the creeping begonias, that form garlands 
of the greatest beauty ; and the liquenes, that cover 
both trees and rocks with a perfect shroud of 
green. These form but a small portion of the trees 
and shrubs that combine to beautify the scenery. 
Of the useful woods there are many species, among’ 
which are the cedron macho, the cedro, caoba, nogal, 
both black and yellow, the palillo, lucomo, yougal, 
alcanfor, jacaranda, anil, and matico, the two latter 
being used in ink manufacture and medicine 
respectively, while the former are of great value for 
building or furniture material. If the trees and 
shrubs are many, the edible species of plants, if 
anything, outnumber them. On all sides the 


cultivation of bananas, alligator pears, coca, sugar- 
paw-paws, and coffee is in 


cane, pine-apples, 
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progress, but, owing to the scarcity of popula- 
tion, there are vast areas of territory uncared for, 
but where the fruits and flowers grow in wild 
profusion. Tobacco and rice are also cultivated 
without much trouble, but the labour and cost of 
carriage to the Pacific coast is still a great drawback 
to the development of the business. 

From Huacapistana the road continues north- 
eastward along the bank of the Rio Tarma, crossing 
many rivers of but minor importance, until Pan 
de Azucar is reached. Here the main river is 
crossed, and the road lies on the western bank for 
a short distance. After passing over again to the 
east bank, it follows all the windings of the river as 
far as San Ramon, which is the first point at which 
a settlement has been made of the valley. Here 
there are haciendas in all directions, many of 
which are paying their owners handsome profits, 
even in the face of the great difficulties of trans- 
portation. 

During the late tour of inspection of the settle- 
ments in these districts, made by a committee 
composed of the Chilian Minister, the secretary of 
the Spanish Legation, and several prominent Peru- 
vian and Chilian officials, a large amount of informa- 
tion was collected, both as regards the cultivation of 
the soil, and the means of improving communication 
with the Pacific coast. One of the first questions 
that presented itself was that of labour. At the 
time of the arrival of the party at San Ramon, the 
carnival feasts were in full swing, and gave an 
opportunity for the study of the inhabitants, with 
a result not very satisfactory. The semi-civilised 
Indian, within reach of music and aguardiente, 
forgets everything. He has no idea other than to 
dance from daylight to dawn and dawn to daylight, 
until such time as the whisky supply gives out, 
when he will grudgingly return to the more prac- 
tical form of existence, asa farm hand. Through- 
out the whole valley, or, more properly speaking, 
system of valleys, there are no more than 5000 
workers, and when the ‘‘days of feast” are 
counted—and they do not fall very short of one- 
third of the whole year—it can be imagined how 
little value their services are toward the develop- 
ment of the district. There are many who believe 
that the Indian can be taught. Perhaps it is pos- 
sible, but it isto be doubted very much if he can ever 
be trained so as to give up all of his indolent habits. 
What might be done is to form schools for the 
training of the children, such as are established in 
the United States; but, unless the young are 
taken completely from the control of their parents, 
even the attempt to train them will be rendered 
nugatory by home influence. 

No, the development of this great district, which 
combines all that can be desired by the agriculturalist 
—salubrious climate, rich soil, and an abundance 
of water—will never be accomplished without the 
aid of the hardy workers of Europe or North 
America ; and until some move is made to induce 
such classes to enter upon the land, the district will 
remain an unproductive paradise. There are 
upwards of 60 haciendas in the valleys, but none 
of them have more than 3 square leagues under 
cultivation, and the majority not more than 1 
or 1}. Those foreigners that have settled in the 
district have become comparatively rich, and would 
extend their operations if there were workers to 
aidthem. They are mostly French and Italians, 
the rest being Peruvians and one or two Chilians. 
The following facts will give an idea of the crops 
raised, and the means of disposing of the harvests. 

Coffee holds the first position of importance, and 
produces an exceedingly fine crop. There are a 
class of men called mejoreros (improvers) in the 
valley, to whom the owners of the farms pay a 
fixed sum of 15 cents (about 34d.) for each tree 
that they plant and cultivate for three years after 
transplanting from the nursery. Those men draw 
most of their pay in rations, so that at the end of 
the three years the owner of the land has his 
territory covered by producing coffee-trees at a 
cost of little more than the keep of the mejorero, 
and the price of the planting implements loaned. 
These plants will give each a minimum return of 
40 cents (about 10d.), so that he gets all his money 
back the first year after they are handed over 
to him. It is said that the conditions in the 
valleys closely resemble those of Ceylon, with the 
exception that the attacks of the Hemileia vastatrix, 
or other pest, are unknown. 

The average crop is 800 lb. to 1000 lb. of coffee 
per acre, and the present production of the Valley 
of the Chauchamayo is about 250,000 lb. per year. 








In the town of Tarma the coffee sells at 15 sols 
(30s.) per 100 Ib., or 34d. per pound, and in Lima 
23 sols (21. 6s.) is obtained generally, but the price 
often goes up to 30 sols (3/.). Up tothe present but 
very imperfect means are available for preparing 
the coffee for market, and there is a splendid field 
for any enterprising man to establish a shelling 
works, so as to buy the coffee as picked, and re-sell 
it when shelled and cleaned. The present crop of 
coffee is all used either within the republic or 
Chili. 

The sugar-cane comes next in importance. It 
grows to the height of 8 ft. to 10 ft. in twelve to 
sixteen months, and can be cut during a period of 
from five to seven years without replanting. It is 
stated that the cane is more adapted to the manu- 
facture of rum than for sugar, but this is mainly 
due to the fact that the class of cane planted is 
selected for that purpose. The rum finds a ready 
market in the towns of Tarma, Arroya, La Merced, 
San Ramon, Palca, Cerro de Pasco, and Acobamba, 
and is sold at the rate of 1 sol 60 cents (about 
3s. 2d.) per arruba of 25 Ib. 

The cultivation of tobacco is limited, but the 
quality is very good, although the means of treat- 
ing it are still primitive. With the introduction of 
good Virginian and Cuban seeds, the tobacco 
industry could be made a very profitable one, as 
the home consumption alone is enormous. 

The coca tree is indigenous, and grows between 
the limits of 2000 ft. and 4500 ft. elevation, the 
leaves selling at from 22 to 28 sols per 100]b. The 
effect of this plant, when used as tea, or chewed, 
according to the Indian custom, is simply wonder- 
ful. The Indians make journeys of several hundred 
miles over the mountains, on foot, without re- 
quiring any other food than a few leaves of coca, 
which they mix with a sort of lime and chew. 
Taken as tea it fortifies the system greatly, and 
one can make long journeys with ease under its 
influence. 

The cacao, from which the chocolate and cocoa are 
made, is also of great importance. It grows within 
the limits of 1000 to 2700 ft. elevation, and pro- 
duces a fine purple bean of good quality. It is 
still very little cultivated, but is found growing 
wild in all directions, reaching a height of 50 ft., 
and a diameter of 18 in., in many instances. With 
such profusion of these cacao trees in the Valley of 
Chauchamayo—three days’ journey from Lima—the 
chocolate manufacturers of the latter city should 
have a good supply; but they do not. Although 
admittedly of superior quality, it is ignored by 
them, and the cacao from Bolivia purchased. Such 
is one of the instances of supporting home industry 
in this country. 

All the other fruits, grains, and vegetables grow 
in abundance, as has been stated before, so that the 
district requires but two things to become one of 
the most important in the republic—means of com- 
munication and workers. The opinions formed by 
the Commission referred to may be condensed as 
follows: 

From Lima to La Merced (two hours’ ride from 
San Ramon) the journey can be easily made in 
three days—first day, from Lima to Tarma; 
second day, from Tarma to Huacapistana ; third 
day, Huacapistana to La Merced. From Arroya 
to La Merced the distance is 20 leagues, distributed 
as follows: Arroya to Tarma, 6 leagues ; Tarma to 
Palca, 4 leagues ; Palca to La Merced, 10 leagues. 
With the exception of the ascent and descent 
between Arroya and Tarma, and the distance 
between the tunnel and Waraugal, the road is 
good, but only as a mule trail. It would be much 
more economical, however, to prepare it at once for 
a railway line than to keep ‘‘ pottering” and patch- 
it up as has been the rule. The district has now 
grown to sufticient importance to assure the success 
of the undertaking. The cost of constructing such 
a railway would be considerably reduced owing to 
the fact that all the timber necessary for the 
bridges and sleepers is to be had along almost the 
entire length of the line. To build a wagon road 
of the proper width will cost a large sum, and 
would never be satisfactory in the face of increasing 
production in the valley, while a narrow-gauge line 
can be located on the greater portion of the present 
route, and will require but little work between 
Tarma and La Merced. The narrow gauge will be 
sufficient for present purposes, and will greatly 
facilitate the broadening of the way as soon as the 
line is paying, which it is certain to be within a 
very short time. The spasmodic action of the 
Government with regard to opening up the route 





to Chauchamayo will never be of the least benefit. 
The funds are not in such a condition as to admit 
of something definite being done, so that it is 
sheer waste of money to keep patching up the pre- 
sent road only to have it destroyed by the rains 
during the following season. If the Government 
will grant liberal terms to some company or syndi- 
cate, so that the district can be settled by foreign 
agriculturalists, the work of connecting Chaucha- 
mayo with the Pacific coast will not only be carried 
out, but also the extension of the line to the 
Perené, which river is navigable and connects with 
the Ucayali, which forms one of the largest branches 
of the Amazon. By this means hundreds of thou- 
sands of square miles of the best kind of agricul- 
tural territory can be brought within the reach of 
settlers. There is ample room for the people in 
the crowded districts of Europe, and a certainty of 
a more healthy and prosperous existence for them 
if they will but avoid the towns, where it is im- 
possible to obtain employment, and strike out for 
the districts that offer an abundant harvest in re- 
payment of their labour. 

It should be made the duty of consuls to inquire 
carefully into the facts regarding such districts as 
that of Chauchamayo, and to arrange, if possible, 
with the Government for the establishment of 
colonies, so as to relieve the pressure existing in 
the home labour markets. If this is done, not only 
will the people themselves be benefited, but the 
republic will open up another source of wealth 
more lasting and farther reaching than that of the 
famous saltpetre territory, which was wrested from 
her during the war with her southern neighbour. 
Without some Government help it would be im- 
possible to carry out any scheme of colonisation 
that would benefit the poorer classes of agricultural 
labourers, because, notwithstanding the wonderful 
richness and productiveness of the soil, a certain 
amount of capital will be necessary. Certainly 
the sum required would not be very great, as the 
cost of living is merely nominal, but there must be 
some controlling influence exerted so as to direct 
the operations of the new settlers until such time 
as they are able to stand out alone, and this can 
only be done by a Government advance, recover- 
able with small interest within a stated period, or 
by percentage of crops. This would avoid that 
curse of many such enterprises, the colonisation 
society, which is in many instances but another 
name for a company that holds the unfortunate 
settler bound to the payment of usurious interest 
until such time as it suits to throw him out upon 
the highway, homeless and a beggar. It is certain 
that the Peruvian Government will meet some such 
effort as that suggested in a spirit of liberality, 
and a solution of the problem of the unemployed 
could readily be arrived at. 

In the foregoing nothing has been said regarding 
the minerals to be found in the valleys of the 
Chauchamayo and Tarma Rivers, but judging from 
the reports of engineers who have explored the 
region, it is probable that very rich mines will in 
time be opened up. Coal ‘has been found on the 
line of the route from Tarma, limestone is also 
plentiful, and most of the houses are built with 
stone and mortar. The power to drive all classes 
of machinery can be obtained from the rivers, 
which have very rapid currents, and in many 
places falls, where turbines can be used. As it is, 
some of the work in the sugar-cane haciendas is 
done by the river. The ploughing is done with 
oxen, and requires very little labour, as the soil is 
deep and rich. ' 

The one regret regarding Chauchamayo is that 
of leaving it and returning to the inhospitable 
mountain peaks, where the vision of beauty and 
plenty of the valleys is supplanted by the deathlike 
silence and appalling grandeur of the wastes of 
eternal snow. The journey, however, can be 
arranged so as to avoid all discomforts by timing 
the departure from Tarma so as to reach Arroya 
when the train for Lima is about to start. 





RACK RAILWAY IN JAPAN. 
By 8. Kixxawa, Yokogawa, Japan. ; 
TueE Usui Toge Railway fills up a gap in the main 
line, connecting Tokio with Naoyetsu, a seaport 
town in Yechigo, on the northern coast of Japan. 
This railway joins Yokogawa, on the Tokio side, 
and Karnisawa, on the Naoyetsu side, both places 
being terminal stations before the Usui Tdge line 
was constructed. The country lying between 
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Yokogawa and Karnisawa, known under the name 
of Usui Tége or pass, and considered from ancient 
times as the greatest natural barrier in Japan, con- 
sists entirely of high hills, rising one above the 
other (see map, Fig. 1, page 510). 

Yokogawa is situated at the foot of several hills 
1260 ft. above the sea, and Karnisawa is in a plain, 
3080 ft. above sea level. This plain is inclosed 
by a mountain wall, as it were, from which hills de- 
scend in several ridges towards Yokogawa, forming 
large valleys, all of which converge into one main 
valley of the Usui-gawa, or river. The Tdge or pass 
is 5 miles west of Yokogawa, and ? mile east of 
Karnisawa, the pass being 1825 ft. above Yoko- 
gawa. The problem to be solved was to connect 
Yokogawa and Karnisawa, 5? miles distant as the 
crow flies, and having a difference of 1825 ft. 
in level. The section from Tokio to Yokogawa, 
81 miles, was built in the years 1882-1885. 
From Tokio to Takasaki, 63 miles of this sec- 
tion, is owned by a private company (the 
Nippon Railway Company). The section from 




















ingly a survey was started, and, finally, a develop- 
ment line was obtained. Mr. Pownall estimated 
the cost of construction of this line at 2,000,000 
yen. 

In the year 1889, Messrs. Sengoku and Kik- 
kawa, both engineers in the Imperial Government 
Railways, were in Europe, having been sent by the 
Japanese Government to examine and study rail- 
way construction abroad, and among others they 
visited the Hartz Mountain Railway, in Germany, 
where the Abt system isin use on a steep incline of 
6 per cent. grade, or 1 in 16.7. They were so 
favourably impressed with the working of this 
system that they wrote home to the chief director, 
advising him to adopt the system on the Usui Tége 
Railway. Mr. T. R. Shewinton, consulting en- 
gineer to the Imperial Government Railways in 
London, also visited the Hartz Mountain Railway, 
and sent a report to the chief director, advising 
its application to the Usui Tdge line. 

After the receipt of these reports, surveys were 
again started with a view to finding a route suit- 








the working and maintenance of the Naoyetsu- 
Karnisawa section, to make a final survey and loca- 
tion of the Wami Togeroute. Messrs. 8S. Kikkawa 
and S. Watanate were appointed principal assis- 
tants to Mr. Hongma, and took charge of surveying 
parties. They commenced their work in October, 
1890, and while this survey was in progress, Mr. 
Hongma, deeply impressed with several advantages 
in the Nakao valley route as compared with the 
Wami Tége route, proposed its substitution for the 
latter. 

Among the advantages set forth were the follow- 
ing: 1. Shortening the total distance from Tokio 
to Naoyeku by over two miles. 2. Although the 
Nakao route had the largest aggregate lengths of 
tunnels, the longest one was only 23 chains, as 
against one of 60 chains in the Wami route. 3. 
Having a public road laid with a horse tramway 
alongside of the railway, the Nakao route had the 
great advantage—lacking in the Wami—of easy 
distribution of materials to the tunnels and viaducts 
at all points. 4. Shortening of time for construc- 





















































Karnisawa to Naoyetsu, 92 miles, was built in the 
ears 1885-1888 from the Naoyetsu side. From 
akasaki to Naoyetsu, 117 miles (the Usui Toge 

Railway included), belongs to the Imperial 

Government railways. 

The Usui Toge district was first surveyed in 
1885 by Mr. K. Minami, Assoc. M.I.C.E., an engi- 
neer in the Government Railways Department, and 
he sent in a report showing lines with gradients of 
1 in 10 to lin 40. In 1886 Mr. Minami sent in 
another report on a route on which he proposed to 
use a tail rope system upon an incline of 1 in 10, 
similar to the San Paulo Railway system in Brazil. 
In the same year Mr. S. Ogawa, also an engineer in 
the Imperial Government Railways, made a survey 
of the same region, and he sent in a report on 
three or four routes, with steep inclines, as well 
as with gradients of 1 in 40 and switchbacks and 
spirals (1 in 40 is the ruling gradient of the Im- 
perial Government Railways). 

In 1889, Mr. W. A. C. Pownall, M.I.C.E., the 
principal engineer to the Imperial Government 

ilways, received instructions to investigate and 
report on the best method of connecting Yokogawa 
and Karnisawa by a railway, and at the same time 
all the survey plans and reports made by the 
engineers before mentioned were laid before him. 

After a full examination of these surveys and 

reports, and also of the actual ground, he came to 

the conclusion that a development line of 1 in 40 

was practicable, as well as the most desirable, and 

he sent in his opinions to the Chief Director of 

Railways, Viscount Enouye, to that effect. Accord- 




















able for a steep incline of 1 in 15, and finally, 
three lines were obtained, viz. : 

1. Nakao Valley route. 

2. Iriyama Valley route. 

3. Wami Toge route, , 

The third, or Wami Toge line, was recom- 
mended by the principal engineer as the one to be 
taken, because it was the best of the three in regard 
to the least aggregate lengths of tunnels and curves, 
notwithstanding its being the longest line, and 
having the longest tunnel, which is 60 chains in 
length. The second, or Iriyama route, was set 
aside on account of its having a greater number of 
curves than the other two. The first, or Nakao 
route, was also rejected, because it has the greatest 
aggregate lengths of tunnels and viaducts, and as 
the railway would follow the line of the public road, 
crossing it at over 20 places, it was feared that, 
during the construction of the railway works, the 
traffic on the road would be so much interfered 
with as to almost stop it. 

For the reasons &bove set forth for or against 
each route, the principal engineer recommended 
the Wami Tdége route as the one to be adopted ; 
but at the same time he strongly advocated the use 
of the development line previously surveyed, and 
expressed his disapproval of the Abt system. The 
matter was again referred to the consulting engi- 
neer, Mr. Shewinton, and he again reported in 
favour of the Abt system, and thus settled the 
question of choice between a development line and 
a steep incline. The chief director then ordered 
Mr. Y. Hongma, who was at the time in charge of 

















tion of works by probably a year and a half, the 
time being measured by the longest tunnel in each 
route. 5. Reduction of cost of construction gene- 
rally. 

After a protracted investigation of the matter, 
it was finally decided to adopt the Nakao route 
The final survey was commenced in February, 
1891, and finished in June of the same year, 
with the result of a great improvement in the 
alignment of the tunnels and a large reduction in 
viaduct works. The construction of the railway 
was put under the charge of Mr. Hongma, with 
Messrs. Kikkawa and Watanate as assistants. The 
former took charge of the lower section from Yoko- 
gawa to “4} miles,” and the latter, of the upper 
2? miles, from ‘‘ 4} miles” to Karnisawa. The sum- 
mit tunnel, No. 26 (Fig. 7, page 511), was commenced 
in June, 1891, but the works in general were begun 
in August. Besides the tunnels, viaducts, and cul- 
verts shown in Figs. 2 and 3, page 510, there were 
438,000 cubic yards of cutting and 173,400 cubic 
yards of embankments. 

There are altogether 26 tunnels, the longest in 
one being the top tunnel, No. 26; No. 6 tunnel 
being really three tunnels connected in one. The 
average cost per foot run of the tunnels was about 
65 yen. There are 18 viaducts, of which No. 3, the 
Usui-bashi or bridge, is the,largest.work of the kind 
(Fig. 8). It consists of four spans of 60-ft. arches, 
and in its highest point it is 106 ft. from the river 
bed to the formation level. The number of bricks 
used in this bridge was 2,300,000, and the cost per 
foot run about 300 yen, the total span being 267 ft, 
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TOGE RACK RAILWAY, 
(For Description, see Page 508.) 
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Fig. 7. 
Map of 
JAPAN, 
Showing position of Usui Toge 
Railway. 
—~ 





Casall 














(0s 290Miles 

































Stee! Sleeper 











PLAN 
énenene ene, 






L 














si oma EF ie 











Caer 2.) /.// eee ea 





; 
is # : 
—— 


we SS Naa ee wong heal Joreen={ id 
§ ; i 


<e A 


} 
I 
hee te 


ee ee 2 


: 


ee ~ 


al 


Stal fA mS Pans 


ane = 7 eee TET hai 




















512 


ENGINEERING. 


[Ocr. 19, 1894. 








between abutments. Interference with the traffic 
on the road—which was much feared when the 
route was first proposed—was entirely avoided by 
the diversion of the road at points touched by the 
railway, or by other special means. ; 

Both approaches to the incline and the middle 
passing place were laid with ordinary rails upon 
wooden cross sleepers, and on the inclines, rack- 
rails with cross steel sleepers were used (see Figs. 4 
to 6, page 510). Their lengths are : 

m. cm. 
to 0 79.00 ordinary rails 
» 93 49.60 rack rails 
3 60.30 ordinary rails 
6 24.40 rack rails 
Karnisawa, ordinary 

rails 
In the incline where rack rails are used, sleepers 
are laid at equal distances. It was necessary, how- 
ever, to prepare rails of special lengths for the out- 
side and inside of every curve, and the sleepers are 
placed radially ; but the general finish is excellent, 
the rails being laid in a true curve, giving smooth 
running to the wheels of the rolling stock. There 
will be extensions of the yards and a change 
in the arrangements in both Yokogawa and Kar- 
nisawa stations. The middle station is the only 
passing place of the up and down trains, and water- 
ing place for the engines. The works were almost 
completed at the end of 1892. 

The locomotive engines to be used on this line 
are tank engines of the Abt combination locomotive 
six-wheel coupled type. Four of these engines 
were ordered, and they arrived in Japan at the end 
of 1892. Illustrations of these engines are given 
on pages 509, 514, and 515, and their principal 
dimensions are : 


From Yokogawa ... 
9 ” 
” ” 


” 
” 


Se 
6 24.40 ,, 


Gauge ... * es ... 1067 mm, or 3 ft. 6 in. 
Adhesion cylinders, diameter 390 ,, ,, 153} in. 

* a stroke... 500 ,, ,, 19}4,. 
Diameter of driving wheels... 900 ,, ,, 2ft.11,/;in. 
Pinion cylinders, diameter... 340 ,, ,, 133 in. 

x + stroke ... 400 ,, ,, 15% ,, 
Diameter of rack pinion 373 ,, »» 14H, 
Boiler pressure as . 12 atmospheres 
Average pressure in cylinders 7 to8 ei 


Heating surface of firebox 


outside be at ... 8sq.m. or 86.114 sq. ft. 
Heating surface of tubes ...67 ,, ,, 721.208 ,, 
ef 4» tota 18 oy 9p 807.922 ,, 
Frabe surface ... = ee eee, | eee 
Feed water in tank ... 3000 kg. or 6613.8 Ib. 
Cooling sk te ok aa 
Coal in bunkers 800 ,, ,, 1763.68 ,, 


Service weight, maximum { 34 rege kg., or qr. 
{ 12,000 kg., or 
11 tns. 16 cwt. 1 qr. 

The makers state that this locomotive will take a 
train of 100 tons up a gradient of 1 in 15 with a 
velocity of 8 kilometres or 4.97 miles an hour, or 
up lin 40, pure adhesion, with a velocity of 17 
kilometres or 10.56 miles per hour. The engines 
were all erected at Shinbashi workshops, Tokio, 
and the first engine was brought to the new line in 
January, 1893. The engine was first run with 
three trucks filled with railway people, and visitors 
who came to see the railway and attend the trials. 
After this the load was gradually increased, and on 
the 11th of March 80 tons, on the 22nd 914 tons, and 
finally, on the 24th, 101} tons was taken up from 
Yokogawa to Kumanataira (the passing place), 
the engine having on arrival sufficient water in both 
boilers and tank, as well as steam nearly at the 
same pressure as at starting. These trials were 
considered as very satisfactory. 

The total cost of this railway, including perma- 
nent way and rolling stock, is nearly 2,000,000 yen. 
The line was opened to the public on April 1, 1893. 


Maximum axle load ... 





SOME REMARKS ON MODERN NAVAL 
TACTICS, 
By ‘“‘A Caprain oF A BattLEsHIP.” 
(Continued from page 482.) 
Line oF Barrie. 

ConsIDERABLE variety of opinion exists as to the 
best formation for a fleet to meet an enemy’s fleet 
upon the high seas, when no considerations of 
pilotage interfere to hamper the freedom of an 
admiral. 

Single, and double, columns line ahead, have been 
proposed ; line abreast, single or double ; groups of 
two ; groups of three ; quarter line to starboard and 
port, with the leader at the apex ; and many others; 
but it must be borne in mind that the supposed 
advantages or disadvantages of any particular for- 
mation will depend largely upon the formation of 








the enemy’s fleet. If our possible enemies would 
kindly tell us what formation they intend to meet 
us in, it would help us greatly in the solution of 
the problem ; but this is a courtesy which we can 
hardly expect, even if we are some day called 
upon to fight the most polite nation in Europe. 

The best that an admiral can do is to decide 
beforehand upon one or two alternative formations 
of a simple character, which he could assume 
quickly in the presence of an enemy, and which all 
his captains thoroughly understand. 

It was the practice of our greatest admirals to 
do this, and although with the modern system of 
small fleets and large (?) reserves it may happen 
that hastily assembled squadrons of ships, the cap- 
tains of which are strange to each other, and to 
the admiral, may have to engage an enemy at short 
notice, it is certain that they will do so at a disad- 
vantage. 

In discussing the subject of fleet tactics, there is 
always some difficulty in deciding how much of the 
information contained in signal-books and other 
confidential documents is really secret, and un- 
known to foreigners. ‘‘ Blind man’s buff” is a 
child’s game, and it is nothing less than childish 
to blind ourselves by supposing that we are keeping 
certain matters secret, when, in point of fact, they 
are better known to foreigners than to our own 
officers. 

It is extremely difficult to keep anything worth 
knowing secret in the present day. All the naval 
Powers have attachés in England, whose special 
business it is to find out and report to their respec- 
tive Governments, everything that goes on in the 
naval world worthy of attention ; and the very effort 
to make a secret of anything is the signal to those 
whose business it is to find out what is going on in 
the British Navy, to leave no stone unturned until 
they have discovered it. And why not? We do 
the same ourselves. 

Perhaps the wisest plan would be to publish 
everything freely and unreservedly, with the hope 
that our possible enemies (at present our very dear 
friends) will assume that what we publish freely 
cannot be worth knowing, Or, if we wish to make 
a superlative finesse, it might be wise to publish 
those secrets upon which we place some value, and 
make a profound mystery of those we do not care 
about ; thereby laying a false scent. But as this 
manceuvre might, perhaps, savour too strongly of 
the wiles of Oriental diplomacy for use in Britain, 
the subject need not be further pursued ; indeed, 
the suggestion is only made as a reductio ad absurdum 
argument, and to show the inutility (to use the 
mildest term) of playing at blind man’s buff. 

The late Sir George Tryon, who, in spite of his un- 
timely and tragic end, was probably the ablest, most 
deep-thinking, and most far-seeing fleet commander 
of modern days, favoured the line-ahead formation 
either in single or double column, as the simplest 
and most mobile for approaching an enemy. 

The general scheme of his proposed tactics is so 
well known that it would be absurd to assume any 
idea of secrecy in the matter. The leading prin- 
ciple may be expressed in popular language as 
‘* Follow my leader ;” and his admirably conceived, 
and hastily discredited, system, known as the ‘‘T. 
A.” system, was founded upon a deep study of the 
whole question of the practicability or otherwise of 
making signals in action; that is to say, signals 
which would be seen and obeyed with sufficient 
promptness and accuracy to enable an admiral 
to keep his fleet in hand. He devised, therefore, 
a plan of manoeuvring without signals, in one or 
two columns ; if in two, it was only necessary that 
the leader of No. 2 should keep his correct distance 
from No.1. But whether in one or two, he reserved 
to himself the power of altering course together (and 
thus necessarily changing the formation), and of then 
re-forming single line again, by the use of two flags 
only. Thescheme was admirably conceived, and it 
was frequently practised by the Mediterranean 
fleet with great success. It commended itself to 
the minds of the practical men who saw it worked 
as the best plan which had ever yet been devised for 
handling a fleet in the presence of an enemy. It 
has now been utterly discredited, because a mistake 
was made, and an accident happened, when the 
fleet was not being exercised on the ‘‘ T, A.” 
system! Such is the hap-hazard logic of public 
opinion, and the deplorable result of putting things 
together that have no connection with each other. 

It has been for years understood that the elabo- 
rate fleet manceuvres of the signal-books, practised 
by our own and the principal foreign navies, are 





only intended for exercise in peace time, and to 
accustom officers to handle their ships, to train the 
eye and the judgment to a correct and rapid appre- 
ciation of speed, distance, turning power, &c., but 
not at all for use in the presence of an enemy ; and 
in view of the admitted difficulty, not to say im- 
possibility, of working a fleet by the ordinary 
signals in action, the formation known as single 
line ahead, with the use of a simple one-flag signal 
for altering course together, and another for re- 
forming, would appear to give an admiral the power 
of putting his ships where he wants them with the 
least possible amount of flag-hoisting. 

It is true that a single line ahead composed of, 
perhaps, a dozen battleships, even in close order, 
will be a long line ; and at first sight it might seem 
to be a weak formation, not calculated to afford to 
the ships the best opportunity for mutual support. 
But this question of steamships supporting one 
another in action is one concerning which we must 
not be led away by following too closely the battle 
tactics of sailing fleets, where the great object was 
to mob one portion of the enemy’s fleet and over- 
whelm it before leeward ships could come to the 
assistance of their comrades. It is difficult, how- 
ever, to see how this manceuvre is to be performed 
with ships steaming 13 or 14 knots, no matter what 
formation they are in ; andas to cutting off the tail 
of an extended line by throwing ships across the 
course of the rear ships, the operation would pro- 
bably be suicidal. 

It is well to note that in all formations except 
single line ahead, and two or three lines at 
manceuvring distance, the sudden alteration of 
course by one ship to avoid an enemy’s ram or 
torpedo, would certainly create confusion, and very 
possibly a collision with a consort. This is a 
particularly strong argument against quarter lines ; 
and any idea of a compact formation, for the pur- 
pose of breaking through an enemy’s line with a con- 
centrated force, is open to the grave objection of 
masked gun-fire, and danger from the ram of a 
friend. 

It must be borne in mind that although modern 
guns are weapons of extreme accuracy, when 
pointed straight, it is likely, nevertheless, that 
there will be a certain proportion of wild firing in 
the heat of an action; and it is well to take into 
consideration the advantages of a formation which 
will give the smallest chance of one ship being hit 
when another is fired at. 

The advantages—from an artillery point of view 
—of an open formation over a close one, will be 
obvious from a reference to this diagram. 


) B. FLEET. 

A. FLEET. — 

0 . 3S oO 
<—ad <2 


0 2610 


It is very evident that ‘‘A ” fleet may shoot at a 
pigeon and hit a crow, and highly probable that 
they will do so very often ; but not so ‘‘B”’ fleet ; 
which, if it misses the ship fired at, will probably 
miss altogether ; it will also have a good deal of its 
gun-fire masked. 

It may no doubt be argued that no enemy we are 
likely to meet would be so foolish as to attack in 
the formation represented in the diagram (viz., 
**columns of divisions in line abreast, columns 
disposed astern”), but the illustration is merely 
given to show the disadvantage of any close for- 
mation as opposed to single line ahead. ‘‘ A” has 
only to fire into the smoke, and is almost certain 
to hit something. 

It will also probably be argued that although the 
ships of fleet ‘‘B” may receive some punishment 
from artillery fire, yet they are in a favourable 
position to use against the rear ships of fleet ‘‘A 
the far more deadly ram. This, however, is onlya 
popular delusion ; for, as a matter of fact, they 
are in no better position for ramming the rear 
ships of fleet ‘‘ A” than the latter are for ramming 


them; in fact, less so, for they dare not swerve 
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for fear of ramming each other ; whereas the ships 
of ‘‘A ” cannot ram each other. 

The historical fleet tactics of our Navy will be 
no guide to us in the present day. Take, for 
instance, the British tactics at the Nile and Tra- 
falgar. The Nile certainly can be no guide to us, 
as the success of Nelson’s tactics at that famous 
battle depended on the fact that the wind pro- 
hibited the leeward ships from succouring the 
weather ones before the latter were overwhelmed. 
Moreover, the enemy allowed himself to be attacked 
at anchor ; and so far from thinking this a disad- 
vantage, it is known that he thought his position 
a strong one; being quite unprepared for the bold 
tactics of the great English admiral. No doubt 
the advancing British ships ought to have been 
much more severely punished than they were ; but 
their comparative immunity must be partly ac- 
counted for by panic and surprise, and partly by 
the lack of nautical experience amongst the French 
sailors. But with steamships no admiral in his 
right mind would allow himself to be attacked at 
anchor in an open roadstead. So the Nile affords 
us no useful lesson. 

And then as to Trafalgar, Nelson’s genius mani- 
fested itself chiefly in assigning a proper value to 
the French and Spanish gunnery of the pericd ; 
for it is certain that with anything like respectable 
gunnery, and considering the slow rate at which 
the British lines advanced, the leading ships ought 
to have been knocked to pieces before they could 
return any effective fire. 

It is not necessary to enter into the details of all 
the possible formations of a fleet for meeting a 
hostile fleet ; but rather to point out what seem to 
be the advantages of an open formation over a close 
one. And we may observe that even in military 
tactics, where each individual man is a unit, and 
can steer himself—so to speak—and can even turn 
tail and run on his own account, if the devil tempts 
him too strongly to do so; even in military tactics, 
where the moral support of the close companion- 
ship of comrades is supposed to have a reassuring 
effect, and to give a feeling of strength and irre- 
sistibility to a massed body of men, it has been 
found necessary, in the face of modern weapons, to 
modify greatly the close formations of an earlier 
period, and to attack in more open order. 

Ships must, of course, be in a position to afford 
support to each other, and they must endeavour to 
prevent one or two of their number from being 
detached and mobbed ; but with good speed and 
modern guns a close formation is not necessary for 
this purpose. 

All close formations are open to the objection of 
offering a favourable target to an enemy at all prac- 
tical ranges ; and to the still graver objection of 
hampering the movements of individual ships, 
rendering collisions with friends highly probable 
should the leader of the fleet wish to change his 
course during the heat of action, when signals would 
be difficult, if not impossible. 

All things considered, single line ahead appears 
to be the best formation for battle, assuming that 
the enemy is willing to fight. It certainly gives an 
admiral the greatest command of his fleet without 
signals. But, on the other hand, the single line 
ahead would be the weakest conceivable formation 
for pursuit. Suppose, for instance, that an enemy’s 
fleet advanced in line abreast to within about 6000 
yards, then altered course 16 points together, and 
steamed straight away, still keeping in line abreast ; 
it would be obviously impracticable to pursue in 
single line ahead, or even in two or in three lines 
ahead ; as the leading ships of the lines would be 
destroyed by the concentrated fire of the retreating 
line abreast. 

The only thing to do under the circumstances 
would be to form line abreast also, and pursue in 
that formation ; any narrower front would be open 
to the gravest objections. In any case the pursuing 
ships will be open to sufficient disadvantage, by 
reason of the more serious consequence of shot- 
holes in the bows of a ship steaming at speed, as 
compared with shot-holes in the stern or quarter 
(remembering that the steering gear in all modern 
ships is submerged and protected) ; but this is a 
question which it is proposed to deal with more 
closely under the head of ‘‘ Single Ships.” 


THe Ram. 


There is probably no subject connected with 
modern naval tactics which has been more fre- 
quently, more eagerly, and, it might trulp be 


added, more igncrantly, discussed than the use of 
the ram. 

There is, doubtless, something extremely fasci- 
nating in the idea of disposing of your enemy with 
one blow, even although you may receive consider- 
able damage yourself ; and the lamentable loss of 
the Victoria has once more let loose upon usa flood 
of that crude amateur talk about the irresistible 
power of the ram, and the application of it against 
anenemy. The advocates of small ships have once 
more hung their arguments upon the well-known 
fact that a ship of any size, properly rammed, will 
probably sink, and we are told accordingly that it 
is the duty of the Admiralty to give up building 
large ships, and to devote a portion of the money 
voted for the Navy to the building of small, inex- 
pensive, handy rams, which are to be used for 
ramming the enemy’s huge battleships. 

This all sounds extremely plausible ; but when 
we come to look carefully into the proposal, and 
try to make some rough sketch, plan, or design of 
what this small, cheap, handy ram, of high speed 
and great handiness, is to be like, we begin to 
realise some of the difficulties with which the execu- 
tion of this policy is beset. 

No one will deny (least of all our constructors) 
that it is possible to build a ram of the above 
description by sacrificing certain other qualities 
which at present distinguish fighting ships of all 
classes ; but when we come to the question of what 
we are to sacrifice—of the essentials of a man-of- 
war—for the purpose of building a special ram, we 
begin to get a glimpse of our difficulties, and prac- 
tical seamen cease to wonder why the Polyphemus 
has not been repeated. 

It may, of course, be answered to this that, 
although the Polyphemus is not considered a 
success, it must be remembered that she is a com- 
paratively old a and that with our present 
knowledge we could greatly improve upon her. 
This, no doubt, is true, but it does not touch the 
main issue. The question to be answered is this, 
Are we to sacrifice some of the attributes of men- 
of-war for the purpose of building special rams ? 
And if so, what are we to sacrifice ¢ 

Every ship is a ram if you like to use her as 
such, no matter what shape her bow may be. A 
second-class cruiser would probably sink a battle- 
ship if she rammed her fair, armour or no. armour, 
and she would most probably go down herself at 
the same time. 

Supposing then we take a second-class cruiser, 
or the available tonnage of one, say 3500 or 4000 
tons, and by sacrificing the gun armament, devote 
all our available tonnage to the design of an ideal 
ram. There is obviously nothing else to sacrifice 
but the gun armament. We cannot sacrifice coal, 
for our ram, to be of any use, must be able to 
accompany the fleet. We cannot sacrifice any of 
the engine or boiler weight, as our ram must have 
high speed, otherwise she will not be able to ram 
anything. These are the only weights of any con- 
sequence that we have to deal with in a modern 
man-of-war. What then can we gain in the design 
of a special ram by sacrificing the gun armament, 
or at any rate the principal part of it? We could, 
no doubt, greatly strengthen the bows of the ram, 
and we could put some thin. armour on her bows 
and her sides ; but the percentage of tonnage given 
to guns and ammunition in a 4000-ton ship of high 
speed and fair coal endurance is inconsiderable ; 
and we should certainly not be able to make our 
ram anything like invulnerable ; and we have sacri- 
ficed all power of offence except the ram, and 
perhaps one or two torpedo tubes, and what for? 
To build a special ram. And now, how are we 
going to use her? 

Obviously she could not be sent to cruise alone, 
for if she met an enemy’s second-class cruiser, of 
her own speed and tonnage (or even much smaller), 
she would be knocked to pieces by gun-fire, and 
not allowed to come within range of ram or torpedo, 
She must therefore be attached to a fleet of 
battleships, and be prepared to act in conjunction 
with them during a generalaction. And this brings 
us to the tactical aspect of the ram. 

The great majority of those who talk glibly and 
write voluminously about ramming an enemy 
directly she presents her broadside to you, do not 
appear to realise the fact that in order to ram 
effectively a ship which is going the same speed as 
you are, you must steer your ship almost as much 
across her path as she is across yours. We must, 
of course, ak of equal speeds, as different 





speeds would alter the problem entirely. But 





let us, for the sake of argument, imagine a 
captain with an exceptionally good eye for 
distance, and a very accurate judgment as to 
speed (that is to say, judge of the speed of another 
ship, not his own). This captain succeeds in 
placing his ship in such a position with regard to 
an enemy, that he will ram him fair amidships, if 
both ships maintain their couree and speed. This 
little ‘‘if” governs the question ; and if the enemy 
alters his course or speed at the last moment, the 
would-be rammer will be rammed himself. 

The fact of the matter is that the problem of 
ramming an enemy is such an obscure one, and the 
element of chance enters so largely into it, that it 
seems doubtful whether any man who has had 
experience in handling large ships of high speed and 
fragile construction will ever deliberately attempt 
ramming tactics in naval battles of the future. 

That there will be ramming, and fatal ramming, 
there can be very little doubt, but that it will be 
largely accidental, and quite as likely to take place 
between friends as foes, appears to be more than 
probable. 

To this it may be replied, that although it may 
be very difficult and hazardous to attempt to ram a 
ship going at high speed, yet that during a general 
action there will probably be plenty of opportunities 
of catching an enemy’s ship with her engines or 
steering gear disabled, and that this will be a 
splendid chance for the special ram, or even for a 
battleship, to give her the coup de grace. But why 
sink her if she is disabled? Surely a prize taken 
is better than a ship sunk, to say nothing of the 
humanity of the question. 

The more we look at this problem of ‘‘ ramming 
tactics’ the more difficult it becomes for practical 
seamen to picture to themselves the circumstances 
under which they would adopt them. No doubt 
the theory of ramming and destroying your enemy 
with one blow is fascinating and magnificent ; and 
those who know little about either the construction 
or the handling of modern ships can afford to talk 
lightly about it, but to those who do know some- 
thing of these matters it presents a different aspect. 
In short, ramming tactics may be said to be either 
suicidal or superfluous. Most probably suicidal if 
adopted against an equal or superior under com- 
mand, and proceeding at speed. Superfluous if 
adopted against an inferior or disabled foe. 


(To be continued.) 
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Coal-Dust an Explosive Agent: as shown by an Examina- 
tion of the Camerton Explosion. With seven plates. By 
Donatp M. D. Stuart, F.G.S. London: Office of 
the Colliery Manager, and E. and F. N. Spon ; New 
York: Spon and Chamberlain. 

WE have so recently (see page 391 wnte) dealt with 
the question of explosions of coal-dust, that it is not 
now necessary to go into the general question. The 
case which forms the subject of this work is, how- 
ever, specially interesting for the fact that it com- 
pletely upset the theories of those that denied that 
coal-dust was capable, of itself, of initiating and 
propagating an explosion ina mine. An explosion 
in a coal mine perfectly free from gas had never 
been known before, and hence there had been 
strong ground for contending that it could not 
occur. It is, however, admitted that there is no 
gas in the Camerton Colliery, and hence it became 
evident that the laboratory conditions under which 
it is possible to inflame dust could arise spontane- 
ously in a coal pit. 

Mr. Stuart was consulted as to the cause of the 
explosion, and spent five days in the mine investi- 
gating the phenomena. The results of his observa 
tions, together with a large amount of information 
regarding the chemistry of coal and its gases, are 
to be found in the volume before us. The accident 
occurred in the night, when the general body of 
miners was absent, and was the result of a shot 
fired to break down a part of the roof of a road 
that did not allow sufficient headway for the loaded 
trams to pass. There was, however, no evidence 
of violence at the particular spot; in one 
direction, up the incline, at a distance of 116 yards 
some timber had fallen ; 20 yards further a wrought- 
iron air pipe was bent and broken, while 206 yards 
from the shot a door was blown in and two trams up- 
set (No. 2 explosion). At the bottom of the next 
incline another door was blown in and two full 
trams upset. Nowe of these explosions extended 











beyond a radius of 4 ft, Proceeding from the shot 
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necks, but that on their heads escaped. A calico 
bag containing food was suspended in the hole, and 
the contents had fallen through the bottom. ‘‘ The 
fabric of the bag was not consumed, but the in- 
flammable elements were distilled out of the cotton, 
as the gases were distilled out of the coal- 
dust, leaving in both cases a carbonised residue. 
The condition of the bag showed that it had not 
been exposed to the action of flame, but that it 
had been subjected to the distilling action of an 
intensely heated gas, so that its structure was left 
intact, hanging by its cotton tape. It also shows 
that the gases yielded by the material were not 
ignited there, and that there was no explosive com- 
bustion.” 

In his concluding chapter Mr. Stuart states his 
theory in a somewhat different manner. In this 
he explains that the immediate effect of the pro- 
ducts of combustion of the gunpowder must have 
been the evolution of hydrocarbon gases, and their 
dissociation at the moment of liberation, yielding 
free hydrogen and depositing the carbon. As the 
heat decreased it would cease to effect dissociation, 
and hydrocarbon gases alone would be evolved, 
‘*and if they could obtain oxygen that was not 
within the reach of the separated hydrogen, they 
would not undergo more or less combustion.” The 
main body of air having been driven away by the 
explosion, a limited supply would be obtained from 
interstitial spaces and side openings, enabling the 
gases rising from the floor to ignite and burn in long 
flickering tongues. This combustion would supply 
heat to continue the distillatory process in the adja- 
cent coal, part of the products of which would escape 
in the superincumbent atmosphere, and part would 
be heated to the point of ignition, to continue an 
advancing series of similar changes. The point 
that the author insists upon is that there was no 
continuous flame, and that the gases were not dis- 
tilled out of clouds of dust. He says that there 
were distinct evidences that the dust on the floor 
was subject to distillation, and that the atmosphere 
for from 12 in. to 15 in. immediately above the 
floor, was laden with heated particles undergoing 
distillation. The remaining area was filled with 
gaseous products until a turn in the road, a 
sideway, or some other reason provided an 
accession of oxygen to produce an explosive mix- 
ture. The coked residues showed that the coal- 
dust had been in a condition of intumescence, and 
there was nothing to suggest that fineness of divi- 
sion was essential to distillatory action. At a 
siding lumps of coal of several pounds’ weight were 
subject to distillation by the heat generated in 
No. 5 explosion, and the coked residues were 
deposited on the timber collars over the trams. 

The subject of dust explosions is a most interest- 
ing one, and many more facts have to be elicited 
before it can be completely explained. It has, how- 
ever, been advanced a long stage by Mr. Stuart’s 
careful examination and elaborate description of 
the appearances in the Camerton mine, and his 
book is certain to be read by colliery managers and 
others interested in this important question. If 
his theory be correct, that it is from the dust on 
the floor that the gas is mainly distilled, then the 
task of preventing explosions of the kind becomes 
easier, since there is no difficulty in watering the 
roads, while it is a more serious matter to damp the 
sides and roof, unless special means be provided for 
moistening the entire body of air entering the mine. 
Probably this is the course that will eventually be 
adopted, and then, probably, we shall hear no more 
of dust explosions, while explosions of firedamp 
will lose much of their violence. 
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BELGIAN RAILWAY ROLLING STOCK. 

A sHort time since we published (see page 450 ante) 
particulars of several locomotives for the Belgian State 
Railways, shown at the Antwerp Exhibition by various 
manufacturers. On the two-page plate of our present 
issue we give a continuation of what may be regarded 
as the State exhibit. These are examples of rolling 
stock contributed by the Société Anonyme des Ateliers 
de Construction de Morlanwelz, and by the Société 
Dyle et Bacalan, of Louvain. The first-named firm 
sends a mixed carriage, with six wheels, for first and 
second class passengers ; the second shows a similar 
carriage, but running on four wheels. The under- 
frames of these carriages are shown in detail on the 
two-page plate, and it will be noticed that the type is 
a similar. Both are provided with indepen- 
dent wheel frames ; these are not bogies, but are of the 
radial suspension system devised by Mr. de Rechter, 
one of the officers of the Belgian State Railway Ad- 
ministration. The following eaposd of the arrange- 
ment is supplied to us by Mr. de Rechter. The prin- 
ciple on which the system is based depends on the fact 
that a body suspended by four rods in two pairs of un- 
equal length, and attached symmetrically, will turn 
around an exterior point if it is acted on by a force 
normal to the axis of the points of suspension. For 
example, in the diagram, Fig. 1, the body LMNO 
is suspended by the links a a,' b b', cc}, dd}, arranged 
symmetrically to the axis X Y, and in two pairs of 
unequal length. This body will turn around a 
point on the line C if a force F be applied at P, normal 
to the axis X Y. The position of the point on C is ap- 
proximately K, and the distances K a, K 6 to the points 
of suspension a b are in the ratio of the lengths of the 
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links, and this approximation becomes more close as 
the body L M N Ois heavier. The number of links 
need not be limited to four ; the same effect could be 
produced with any number of links, provided that care 
be taken that their lengths are proportional to the 
distances that separate them from the point K. If 
instead of applying the force F to the suspended body, 
it is applied at P! as in diagram Fig. 2, to the system 
to which the four points a!, a1, 61, bl are attached 
(the body L MNO in this case being supposed 
immovable, but supported by the links), it will be seen 
that the system of points a’, a', b!, b' will naturally turn 
about the point K1. Now if we consider the case of 
a railway carriage passing from a straight track to a 
curve, the conditions will be those just assumed. The 
heavy body L M N O represents the underframe and 
the body; the rods aa, &c., are the links of the 
springs ; the system of four points a, a’, b!, b' are re- 
presented by the four wheels and the springs. More- 
over, in passing from a straight line to a curve the 
vehicle tends to maintain its tangential, direction, 
whilst the wheel coming in contact with the outer 
rails, is thrown, normally to this direction, towards 
the centre of the curve; this effort constitutes the 
force F. It will be easily understood that in order to 
make the axle naturally take the proper position in 
passing over the curve, it is sufficient to make the 
spring links of unequal lengths and of such dimensions 
that their relative proportions will cause the axle to 
turn around a point conveniently selected in the 
longitudinal axis of the vehicle. This point should 
not be chosen too far from the axle, to prevent 
the end of the carriage from being thrown too 
much from the curve, and that the axle should 
always take the proper position, no matter what 
the radius may be. In leaving the curve for the 
straight line, the force F disappears, and the 
axle returns naturally to the normal position. On rail- 
ways of the ordinary gauge, rolling stock is usually 
made with the frames so high above the rails that any 
reasonable length of spring links can be used; more- 
over, curves as a rule are not severe; but in applying 
the De Rechter system to narrow-gauge lines and street 
railroads, the conditions are different. In such cases 
the system is modified by the substitution for the spring 
links of curved friction-pieces. The springs belong 


then toa movable frame, carrying the guard plates, 








and connected with the frame by short links, on the 





one hand, and on the other by friction pieces instead 
of the long links ; by this arrangement the same effect 
is produced as if two pairs of unequal links were used. 

The illustrations on our two-page plate show the 
application in detail of the De Rechter system to the 
Seiden State Railway rolling stock. 

The six-wheeled carriage frame illustrated by Figs. 
1 to 6 is made of iron and steel. The total length to 
the face of the buffer-beams is 41 ft. 11.3 in., and 
the width over all to outside of continuous footboards 
is 10 ft. 4 in. ; the wheels are 38.58 in. in diameter, 
and their distance apart is 14 ft. 5.23 in. The out- 
side longitudinals are channel bars 10.23 in. by 3.62 in. 
by .39 in.; the ends are built up of similar channels, 
reinforced with top and bottom steel plates 11.81 in. 
wide by .3lin. thick. The transverse frames are eight 
in number, also of channel irons 5.70in. by 2.36 in. by 
-29 in. These bars are reinforced in two places by 
steel plates top and bottom 19.69 in. wide by .16 in. 
thick. From end to end there are introduced diagonal 
bracings of angle-iron 2.76 in. by 1.77 in. by .35 in. 
These angle-irons are riveted to the outside frames at 
four places, and meet along the centre at three places 
—over each axle. This bracing is in duplicate, one 
set being placed on top, and the other beneath 
the channel-iron transverse bars (see Fig. 4). To 
within about 70 in. from each buffer beam, two 
channel bars extend on the longitudinal axis, 
one above and the other beneath the transverse 
channel bars ; the method of assembling these parts in 
the centre of the frame is shown in the cross-section, 
Fig. 4, and on the plan, Fig. 2, The latter figure 
also gives the forms and sizes of the various gusset- 
plates and angles that complete the connections. The 
central axle runs in rigid boxes, but the end ones are 
mounted on the De Rechter system, the lengths of the 
spring links being 13.78 in. and 6.29 in. respectively. 
The various figures explain clearly the construction of 
the frame in which the radial axles are mounted. As 
will be seen, the carriage is fully equipped with a 
pneumatic brake; there are side buffers, and the 
drawbars pull on plate springs hung to one of the 
transverse bars near each end of the carriage. 

Fig. 7 represents the underframe of a four-wheel 
mixed (first and second class) carriage. The total 
length of the frame is 27 ft. 5in. The main outside 
beams are of channel iron 7.99 in. by 3.15 in. by .39 in. 
The two interior longitudinals, 17.72 in. apart, are 
also channel section, 2.36 in. deep by 1.14 in. by 
.28in. The transverse framing consists of six channel 
irons 6.88 in. by 2.48 in. by .39 in. ; these are riveted 
to the main longitudinals, while the inner longitudinals 
and their gusset plates, from .31 in. to .39 in. thick, 
complete the connection. The end beams are 7 ft. 
3.5 in. long, and of the same section as the main longi- 
tudinals. The central buffer arrangement is used, and 
the coupling is connected with a continuous drawbar 
with central spring, and articulated in two places. 
The arrangement of brake gear presents nothing re- 
markable. The truck carrying the wheels and springs, 
the unequal lengths of the links, and the axle-box 
guides are all shown in the illustration. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 10. 

THE iron and steel manufacturers of the States 
seem to have settled down in the belief that no great 
improvement need be expected until after the general 
election, which takes place November 6, If the anti- 
cipations of manufacturers are realised, there will be a 
general hardening of values on products not affected 
by the new tariff duties. Part of the weakness in the 
market is due to the fact that much business is still 
withheld, especially railroad work. Consumers all 
continue to get along with the least possible, and in 
the aggregate this represents a month or two’s work 
of the entire producing capacity. There is scarcely 
any inquiry beyond present needs. Buyers admit rock 
bottom prices prevail, but they do not recognise any 
danger of an advance. Railway builders give it out 
that they will be prepared to place extensive orders 
for rails and track supplies this winter. Present steel- 
producing capacity was based upon the construction 
of 5000 to 6000 miles of new track each year. This 
year’s new mileage will not go beyond 1500 miles, 
hence the depression. The Pittsburgh district is 
pretty well crowded with orders. The winter outlook 
is not particularly inviting, but the vote of N ovember 6 
it is believed will make a turning-point to the ad- 
vantage of all domestic producing interests. 





BUFFER-STOP COLLISION AT DONINGTON- 
ON-BAIN. 
On the morning of August 20 a Great Northern excur- 
sion train to Cleethorpes ran into a dead-end at Doning- 
ton-on-Bain station, on the Lincoln and Louth single- 
line branch of the Great Northern Railway. The buffer- 
stop was formed of turned-up rails backed by a timber 
revetment supporting the end of the platform, and it was 
demolished by the engine and tender cutting their way 
through it and landing on theplatform. The brake-rods, 
pipes, &c., on the engine were damaged, while on the 





train, which did not leave the rails, but two castings were 
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ARRIAGE UNDERFRAMES; BELGIAN STATE RAILWAYS. 
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broken, and a coach body slightly shifted. Ten chairs 
were broken, and six passengers complained of slight 
bruises, &c. 

From the accompanying figure it will be seen that 
there is a passing loop to the west of the main platform ; 
the other platform (on the same side as the signal cabin) 
being very rarely used. Donington is a staff station, and 
when trains have to cross, as in the present instance, the 
down train to Louth is run into the siding, and does not 
draw up to the platform until the up train has passed. 
The passing loop is so interlocked that the two pairs of 
points cannot both be over for the main line together, nor 
can the down home signal be off when the left-hand pair 
are set for the loop; in fact, it is signalled as a goods 
siding only, 

In this instance the excursion train was brought nearly 
to a stand at the home signal, past which it was brought 
by the signalman exhibiting a green flag, which the driver 





ceeded down the Firth of Forth on her trial trip on Sep- 
tember 29. The principal dimensions of the steamer are 
170 ft. by 25 ft. 3 in. by 13 ft. hold. The machinery has 
been supplied and fitted by Meesrs. Hall-Brown, Buttery, 
and Co., Govan, and consists of compound surface-con- 
densing engines having cylinders 22 in. and 44 in. in dia- 
meter by 30 in. stroke. Steam is ie by a boiler 
of ample size, working at a pressure of 100 lb. per square 
inch. She attained a speed of 12 knots on the measured 
mile with steam blowing off the greater part of the run. 


The new Cape liner, Arundel Castle, constructed by 
the Fairfield Shipbuilding and Engineering Company, 
Limited, of Glasgow, for the South African intermediate 
service of the Castle Line, was launched on Tuesday, the 
2nd inst. The vessel has been specially designed to meet 
the increasing demands of the passenger and freight trade 
to South Africa. Her dimensions are: Length, 430 ft. ; 
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rightly took as a signal for the loop. Steam was then 
put on, as the driver most unaccountably imagined that 
he was going through the loop up to the platform, although 
he was aware that he had to cross another train here. 
When within 10 yards of No. 5 disc, he noticed that the 
points were set for the dead-end, and he immediately ap- 
plied his vacuum brake, with which the train was fitted 
throughout, but was unable to pull up in time to avoid a 
slight collision, so slight that the train and all the pas- 
sengers were able to continue their journey after but a 
short delay. Lieutenant-Colonel Yorke, in his report, 
lays the blame for this accident on the driver, but it is 
only fair to the man to point out that the last time he 
was over that line was a month previous, and that he 
had only been three times over it previously, and never 
before had he been sent into the loop. The Government 
Inspector also considers the fireman and guard blame- 
worthy in not being more alert when running into the 
loop. Had the former looked ahead, he would have seen 
that No. 5 disc was ‘‘on.” There was an assistant guard 
in the train, but as he was a porter and had not passed as 
a guard, the Inspector exonerates him from all blame, 
but adds that this man should not have been allowed to 
act as guard until properly qualified. 

Colonel Yorke concludes with the remark that, although 
this accident was primarily due to the above men, yet the 
chief responsibility rests with the railway company for 
using a loop for the crossing of passenger trains (a not 
infrequent case in the summer excursion season), when 
such was really nothing more than a goods siding. If 
passenger trains have to be regularly crossed here, up and 
down loop lines, each with its own platform, should be 
provided in accordance with the Board of Trade regula- 
tions, and until this is done he cannot consider the station 
as suitable for the crossing of such trains. 

To alter all stations where at times passenger trains 
cross would mean a very heavy expense to the railway 
companies, while to so alter their time-tables as to avoid 
such crossing is not often possible. It therefore seems 
to us that the case may be met, especially where 
this crossing occurs chiefly, if not solely, during the ex- 
cursion season, either by issuing orders that the loop 
was never to be used for running through, and then 
duplicating the home signal, so that the left-hand one 
would apply to the loop only, in which case it would not 

uire a distant signal, such signal appying only to the 
right hand or through road, or by using the loop re- 
gularly as a through road for all down trains. The 
former alternative would be contrary to the usual custom 
of running through on the left-hand road, and could only 
be tolerated where it is impossible to allow of the present 
loop being used as a through road. Of course in the 
second alternative, which is far and away the better one, 
but one home signal would be required, and this would 
apply to the loop line only. No. 5 disc would then be re- 
placed by a starting signal, an advance starter being 
placed at the east end of the platform, and the distant 
signal being so locked as only to come “‘ off” when there 
was a through road. Could not the Board of Trade be 
prevailed upon to sanction such a scheme where the 
traffic does not warrant the carrying out of their more 
expensive regulations ? 





LAUNCHES AND TRIAL TRIPS. 

Messrs. WorkKMAN, CLARK, AND Co., Limited, Belfast, 
launched on the 2nd inst. a steel screw steamer named 
Urmston Grange, built for Messrs. Houlder Brothers, of 
London. The dimensions of the vessel are: Length, 
340 ft.; breadth, 46 ft.; depth moulded, 28 ft. 2 in., with 
a gross tonnage of 3450 tons. She is for the owners’ regu- 
lar lines of steamers to Australia, the Cape, and River 
Plate. Asa special feature of Messrs. Houlder’s trade, 
the carrying of frozen meat, the holds will be insulated for 
this pu: The accommodation for the passengers and 
officers is excellent. Triple-expansion engines have been 
constructed for the vessel, the cylinders being 24 in., 
40 in., and 66 in. in diameter, with a stroke of 45 in. 
Steam is supplied from two large steel boilers at a 
working pressure of 180 lb., and fitted with James 
Howden’s system of forced draught. 





The screw steamer Eleanor, built by the Montrose 
Shipbuilding and Engineering Company, Limited, pro- 
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breadth, 46 ft.; depth, 31 ft.; the tonnage, 4750; and 
horse-power, 3500. The coal consumption will be very 
moderate, and the freight-carrying capacity on an excep- 
tionally large scale. The steamer has lofty ’tween-decks, 
fitted with side lights, and adapted for transport service. 
The passenger accommodation is nearly all above the 
weather deck. The middle of the vessel is appropriated 
to saloon passengers, the dining saloon being fitted to seat 
over 80 passengers. The engines, which have been de- 
signed by Mr. Laing, and constructed under the superin- 
tendence of Mr. List, of the Castle Line, are of the triple- 
expansion type. The cylinders are 80 in., 494in., and 
30 in. in diameter, and the stroke 4 ft. 6in., and steam 
at a pressure of 1651b. will be supplied by three large 
single-ended boilers. The estimated horse-power is 3500. 





Messrs. James and George Thomson, Limited, Clyde- 
bank, launched on Thursday, the 4th inst., the twin-screw 
steamer Alma, built by them to the order of the London 
and South-Western Railway Company. This vessel and 
the sister ship Columbia (launched by Messrs. Thomson 
last month) are intended to take up the fast passenger and 
mail service between Southampton and Havre. The 
vessels are 270 ft. in length and 34 ft. in breadth, and will 
have a gross tonnage of about 1100 tons. They will be 
provided with two sets of four-cylinder triple-expansion 
engines, and are expected to attain a high rate of speed. 
So far as passenger accommodation is concerned, these 
vessels have some important departures from the usual 
arrangements in cross-Channel steamers. First-class pas- 
sengers will be accommodated in separate state-roome, 
similar to those on ocean-going steamers. These have been 
arranged principally as two-berth rooms, and in this 
manner 100 first-class passengers can be accommodated. 
Provision has also been made for 50 second-class pas- 
sengers at the after end of the vessel in large cabins. 
An arrangement of the machinery has been made which 
permits the majority of these first-class state-rooms being 
placed as nearly as possible in the centre of the vessel, 
where the pitching motion is least, and bilge keels have 
also been fitted in order to dispense as far as possible 
with rolling motion. 





Messrs. William Hamilton and Co., Port Glasgow, 
launched on the 5th inst. a steel screw steamer named 
Marbella, of 950 tons register, for Messrs. Bailey and 
Letham, of Hull, for their passenger trade between Hull 
and Hamburg. The following are the principal dimen- 
sions: Length between perpendiculars, 234 ft. ; breadth, 
81 ft.; depth, 17 ft. 6 in. There is accommodation for 
25 first-class passengers under the bridge. The machinery, 
which is being supplied by Messrs. Rankin and Black- 
more, Greenock, is on the triple-expansion system, the 
cylinders being 20 in., 33 in., and 54 in. in diameter by 
3 ft. stroke, the working pressure being 180 lb. 


The g.s. Turret Bell, turret-deck steamer, was taken on 
her official trial on the 4th inst., when a mean speed of 
11} knots was registered, her total deadweight capacity 
being 3800 tons on 194 ft. draught. She has been built 
by Messrs. William Doxford and Sons, Limited, of Sun- 
derland, to the order of the Turret Steam Shipping Com- 
pany, Limited, Newcastle (Messrs. Petersen, Yate, and 
Co., managers), and has received the highest class in both 
the British Corporation and Bureau Veritas Registries, 


Messrs, Murdoch and Murray, Port Glasgow, launched 
on the 3rd inst. a steel twin-screw steamer of the follow- 
ing dimensions: Length, 150 ft. ; breadth. 33 ft. ; depth 
to promenade deck, 18 ft. 3 in., with shade deck above 
extending all foreand aft. The vessel is intended for pas- 
senger and cargo service on the River Amazon, and is an 
exact duplicate of the s.s. Rio Aquiry, launched by the 
same firm last month. On leaving the ways the vessel 
was named Cidade-do-Park. Messrs. D. Rowan and 
Son, Glasgow, supply triple-expansion engines. 





The new screw steamer Sofia, just completed by Messrs. 
Ramage and Ferguson, Limited, went on her trial trip 
in the Firth of Forth on the 10th inst. The principal 
particulars of this steamer are: Length between perpen- 
diculars, 200 ft.; breadth, 29 ft.; anddepth, 16 ft. There 
are triple-expansion engines, having cylinders 15 in., 
24 in., and 39 in. in diameter by 30 in. stroke, supplied 





with steam at 160 lb. pressure. This vessel, which is 


similar to the George, recently built by the same firm, has 
extensive passenger accommodation, and has been speci- 
ally designed for the Eastern Mediterranean local trade. 
On the measured mile at Gullane a trial of speed was 
made, showing a mean result of over 124 knots per hour. 


On October 6 the Bergens Mekaniske Verksted 
launched from their yard a steel screw steamer named 
the Xenia, of the following dimensions : Length over all, 
190 ft. 3 in.; breadth, moulded, 28 ft.; depth, moulded, 
14 ft. 3in. The engines are triple-compound, with cylin- 
ders 164 in., 27 in., and 45 in. in diameter by 30 in. 
stroke. They are supplied with steam from one steel 
boiler constructed for a working pressure of 170 lb. per 
square inch. The speed is intended to be about 12 knots. 





The new German third-class cruiser provisionally 
known as ‘‘F'” was launched on the 15th inst. at Wil- 
helmshaven. She is 246 ft. long by 33 ft. 6 in. broad, and 
at a mean draught of 15 ft. will displace 1640 tons. There 
are twin screws, and engines working up to 2800 horse- 
power, which will give the vessel an extreme speed of 
16 knots. The hull is of steel and wood. The armament 
will consist of eight 3.96-in. (40-pounders) quick-firers, 
four machine guns, and two torpedo-launching tubes. A 
few days later at the same yard the keel-plates were 
laid of the new first-class battleship which is to take the 
place of the now almost obsolete Preussen, a vessel 21 
years old. The new ironclad will be a reproduction of 
the Worth, with, however, slight modifications, and will 
be constructed to carry four 11l-in. breechloading guns of 
40 calibres, two 11-in. breechloading guus of 35 calibres, 
six 3.9-in. quick-firing guns of 35 calibres, eight 3.4-in. 
quick-firing guns of 30 calibres, two 2.3-in. boat guns, and 
eight .3l-in. machine guns. Her extreme speed, with 
forced draught and at 111 revolutions, will, it is antici- 
pated, be 17.2 knots, 10,230 indicated horse-power being 
developed. 





The protected cruiser Heimdal, sister ship to the Hekla, 
launched in 1890, and to the Geiser, launched in 1892, has 
been launched at Copenhagen. She is a steel, twin-screw, 
two-maated, single-funnelled vessel 231 ft. 8 in. long, with 
a beam of 34 ft., and a draught of 11 ft. lin. The dis- 

lacement is 1270 tons. The engines, developing 3000 

orse-power, will give a speed of 17.5 knots. The steel 
deck is 14 in. thick. The armament is to consist of two 
4.7-in., four 12-pounders, six machine guns, and four tor- 
pedo ejectors. 





The screw steamer Ettrick, built by Messrs. R. Napier 
and Sons, Govan, for Messrs. William Sloan and Co., had 
a successful trial on the Firth of Clyde on the 9th inst. 
This new steamer is intended for service between Glasgow 
and Bristol, calling en route at Belfast. The principal 
dimensions are: Length of keel and fore-rake, 230 ft.; 
breadth, 32 ft.; depth of hold to main deck, 15 ft. 7 in. 
Superior accommodation has been provided in the poop 
for about 50 first-class passengers. There is a clear 
promenade of about 150 ft. The machinery consists of a 
set of triple-expansion engines, having cylinders 214 in., 
34 in., and 57 in. in diameter by 42 in. stroke, with two 
single ended boilers for a working pressure of 150 lb. A 
mean speed of 12‘ knots (a knot over the guarantee) was 
easily attained. 





The torpedo-boat destroyer Rocket, the first of three 
building for Her Majesty’s Government by Messrs. J. 
and G. Thomson, Limited, of Clydebank, attained on a 
preliminary trial at Skelmorlie, on the Clyde, a mean 
speed of 28} knots, equal to 32.53 statute miles. 





Tue Hutt AnD District IxstiTuTE OF ENGINEERS AND 
Nava. Arcuitects.—The first meeting of the present 
session (1894-5) was held on Monday evening. the 15th 
inst., at the Parochial Offices, Bond-street, the President, 
Mr. F. H. Pearson, being in the chair. After the usual 
preliminary business (which included the election of 
several new members) was completed, the President de- 
livered a short inaugural address. During the course of 
his remarks Mr. Pearson alluded to the extensive adop- 
tion of water-tube boilers for marine purposes, especially 
in vessels now being built for Her Majesty’s Navy. 
Though this type of boiler has only recently been intro- 
duced into British boats, it has been extensively used by 
the French for some years, nearly 100 of their war vessels 
being thus fitted, and at the present time 24 more vessels 
for that navy, as well as nine for the Russian Navy, and 
seven new Messageries Maritimes steamers, are being fitted 
with them. The British Government has given orders 
for upwards of 30 of the new vessels to be fitted with 
water-tube Loilers, and several private firms are also 
trying them, so that it almost seems as if this type had 
come to stay, although the old tubular or Scotch type will 
die hard. Theuse of aluminium in shipbuilding was also 
commented upon, but the present cost of production is 
almost prohibitive. The prolonged and costly strikes 
that have taken place in different parts of the country 
during the year, the changes that have recently taken 
place in Hull shipping firms, and the present condition of 
the engineering and shipbuilding trades, were also dealt 
with. Following on his address Mr. Pearson read a 
further paper on the ‘‘ History of Hull Steam Shipping,” 
the period being 1840 to 1850. The various descriptions 
of the vessels, launches, accidents, time of passages, rates 
of freight and passage money, wages, steamship com- 
panies, and the trade of the port in general during this 
period were most interesting, and in many cases amusing ; 
the whole showing that an immense amount of time must 
have been spent in research, to secure such a complete 
record. The meeting closed with a hearty vote of thanks 





to the President for his paper and address, moved by Mr, 
J. Spear and s-conded by Mt . F. Somerscales, ° 
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CONSTRUCTED BY 


Tne surfacing and boring lathe which we illustrate 
on the present page has been recently introduced by 
Messrs. John Lang and Sons, of Johnstone, and of 72, 

sishopsgate-street Within, London, for the purpose of 
producing chuck work in an economical manner. As 
will be seen, itis treble-geared, the speed cone being on 
the side shaft, and not on the main spindle. This 
cone is turned inside and out, and has five steps, each 
4% in. wide, and varying from 20 in, to 12 in. in 
diameter. The motion is conveyed to the chuck by a 
pinion at the end of the cone spindle gearing into an 
internal ring on the back of the chuck. The ratios of 
gearing for the three changes are 5 to 1, 174 to 1, and 
61} to 1 respectively. 

The lathe has a 15-in, headstock, the height of the 
centre from the bed being 30in. It can swing 60 in. 
clear of the bed and apron in front of the saddle, 
while the extreme distance from the face of the chuck 
to the front of the slide is 60 in. In some cases the 
bed is made full length, and is fitted with a loose head- 
stock, as indicated in the engraving. 

The gearing is machine-cut out of solid blanks. The 
spindle is of crucible steel, 6} in. in diameter in the 
front journal. The two slide rests have independent 
traverse feed motions, and swivel arrangement for 
taper turning and boriny. The self-acting feeds are 
positive and continuous ; they admit of three changes, 
viz., 16, 8, and 4 revolutions of the spindle per inch of 
travel. The change of feed is effected by the move- 
ment of the handle in front of the headstock, and is 
practically instantaneous. The total weight of the 
lathe, without loose headstock, is 7 tons. 





THE ILLINOIS CENTRAL RAILROAD 
STATION IN CHICAGO. 

UntiL a few years ago one of the well-deserved 
complaints against American railroad companies, was 
the inadequate and wholly inefficient station accommo- 
dation which, as a rule, with but few exceptions, 
disfigured even the most important lines, This 
reproach is rapidly becoming a thing of the past, and 
monumental railway stations are now taking the place 
of dark and dirty sheds. The tendency to extrava- 
gance in dimensions and elaboration in this direction 
is indeed evident in many large cities in the United 
States, and the splendid stations of the Pennsylvania 
Railroad Company at Jersey City and Philadelphia, 
the terminus of the Philade!phia and Reading Rail- 
road, in the Quaker City, and the new station of the 
Illinois Central in Chicago, may be taken as examples 
of many others now existing, or under consideration. 
The first-named of these has already been illustrated 
and described in these pages (ENGINEERING, vol. liii., 
page 402); of the second we shall publish some par- 
ticulars shortly, and engravings of the Illinois new 
Central Station will be found on pages 519 and 522 of 
the present issue. 

It was the somewhat onerous privilege of the 
Illinois Central Railroad Company, to transport from 
the city to the Exhibition of 1894, a large pro- 

rtion of the 27 millions of visitors who went to 

ackson Park; to do this a very great outlay was 
necessary, not only for special rolling stock, increased 
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latform accommodation, and additional staff, but also 

ecause the levels had to be raised, and viaducts 
substituted for the surface grades previously existing. 
It is only a question of time, and possibly not of a long 
time, before the vast network of surface tpacks that 
encircles Chicago with a murderous web, will have to 
be rearranged and elevated; the solution of this 
problem is one of vast magnitude, but doubtless it will 
be faced satisfactorily. Until the spring of 1893, the 
crowds of travellers brought from long distances to 
Chicago, over the Illinois Central, and other railways 
converging to the same station, were deposited in a 
dark and dirty dépét, scarcely fit for cattle accommo- 
dation. It had been long recognised by the railway 
company that a building worthy of the railway must be 
constructed, and the new station at Twelfth-street, some 
distance from the old dépét, was decided upon and 
commenced in June, 1892. The city section of the 
Illinois Central runs along the Lake Front between the 
shore and Michigan-avenue, and the site selected at 
Twelfth-street is certainly the best and most convenient 
that could have been chosen. The area available was 
limited, the soil, as usual in Chicago, execrable, and 
the station is constructed at a high level, because the 
railway, with its many tracks, runs through it on the 
surface. The general appearance of the station is 
shown on page 522, The great height rendered neces- 
sary by the contracted area, is no drawback in a city 
full of tower-like buildings, and its strictly utili- 
tarian elevation is also in harmony with Chicago 
architecture ; elaboration and richness of detail are 
reserved for the interior. As said by one of the 
Chicago newspapers, ‘‘it is difficult to describe the 
style, but it is probably more on the order of Karpo- 
ramic architecture,” a statement we cheerfully accept, 
without knowing in the least what it means, The 
building serves for the company’s offices, as well as for 
station purposes, the higher portion with its nine 
storeys being reserved for official uses; there is sutfii- 
cient space to allot a separate floor to each principal 
department of the railway business ; this part of the 
building has 80 ft, and 180 ft. frontages. Monumental 
flights of stairs give access to the high-level wailing- 
room, and galleries on the ground level, as well 
as subways, connect the streets with all the tracks 
under the station. There are two principal stair- 
ways leading to the great waiting-room, the main 
architectural feature of the station. One is of 
marble, and the other of granite, and both are 25 ft. 
wide ; they lead to a corridor from which access is 
gre to the waiting-room. This great hall is 100 ft. 

y 140 ft. in dimensions, and the walls are wainscoted 
for two-thirds of their height with Vermont marble. 
The floor is solid mosaic, and the ceiling is in the form 
of an arch, divided into square panels of stucco-work, 
studded with incandescent lights, which at night give 
an excellent effect. The ladies’ private waiting-room 
especially attracts attention. It is very handsomel 
and comfortably fitted. The wood finishings are all 
in red birch, the wainscotings running very high. The 
floor is of the same material. The room is provided 
with every necessary convenience, and affords strict 
privacy for ladies. There are also smoking-room, 
emigrant-room, and lavatories, all continuously con- 
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nected, and leading to the café, which has been laid 
out on an elaborate plan, being arranged with a suite 
of special dining-rooms opening into the main hall. A 
gallery from the large waiting-room leads into the other 
side or business part of the building, where the elevators 
run to the offices. Nothing has been slighted here. All 
the hall floors are mosaic crushings, and the offices are 
finished throughout with quarter-sawed oak, oil finished. 
Some idea of the size of the building may be gathered 
by the fact that there are about 150 apartments ; the 
building besides its nine storeys has two extra storeys 
in the tower, and all the offices of every department 
of the road are in the building, each division having 
a floor to itself. The numerous subways are arranged 
to utilise space and obviate danger to passengers in 
going to and from trains. The first three storeys are 
of Milford (Mass.) granite, which is said to be ex- 
tremely hard and susceptible of very fine finish. The 
remaining storeys are of selected pressed brick. The 
whole dépét is thoroughly fireproof, heated by steam, 
and lighted by electricity. 

The illustrations on page 519 give a good idea of the 
internal arrangements of the station. Fig. 2 shows 
one of the subways leading from the street to the 
freight department ; Fig. 3 is a view of the ladies’ 
waiting-room ; Fig. 4 gives an idea of the great arched 
waiting-room referred to above ; and Fig. 5 indicates 
the peculiar character of finish that was adopted for 
the internal stonework. The architect and engineer 
of this extensive and very interesting station was Mr. 
Bradford L. Gilbert, of Chicago and New York ; this 
gentleman acquitted himself admirably of the task im- 
posed on him, and the rapidity with which the work 
was completed was remarkable, even for Chicago. 
The ground was broken for the pile-driving on June 4, 
1892, and the building thrown open to the public on 
April 17, 1893. In erecting the structure much diffi- 
culty was experienced in providing substantial founda- 
tions, as the site is on the Lake Front upon filled-in 
ground, the soil being soft, shifting clay. After 
many borings, and the nature of the soil being fully 
determined upon, it was thought best by the architect 
to support the structure throughout by piles driven 
to a depth of from 40 ft. to 70 ft. below the surface. 
This was successfully carried out, as is‘evidenced by 
the fact that the building since its completion has 
not shown any settlement, A difficult engineering 
task in connection with the tower was experienced on 
account of the city water tunnel passing directly 
beneath it. The cost of the station was about 
1,500,000 dols. 





Tue Hennerin CANAL.—Contracts have been let for the 
first three miles of the Hennepin Canal, which is to form 
a link in connecting Lake Michigan with the Upper 
Mississippi. Contracts for a further 12 miles of the work 
will be let this autumn. 


Srpertan WHEAT.—To lessen the depressing effect upon 
the St. Petersburg market of an expected inrush _of 
Siberian wheat, a new outlet is eg ® mettanag by a line 
from Perm ( ly connected with Western Siberia) to 
Kotlas, on the Dwina. This will secure easy access to 
Archangel, on the White Sea. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
moderately active last Thursday forenoon, when Scotch 
iron was dealt in to the extent of 15,000 tons, and though 
there was some good buying, the cash price fell 14d. av 
423. 44d. per ton. Other irons were steady. In the after- 
noon there was again a fairly good business done, and 
the tone of the market was better. Scotch touched 
42s. 6d. per ton cash, but closed 4d. easier, or 1d. up from 
the forenoon. About 12,000 tons of Scotch and 1000 tons 
of Cumberland hematite iron changed hands. The closing 
settlement prices were—Scotch iron, 42s. 44d. per ton; 
Cleveland, 35s. 6d.; Cumberland and Middlesbrough 
hematite iron respectively, 43s. 44d. and 42s, 3d. per ton. 
A good business was done on Friday forenoon. The 
tone was very firm, tlie pressure of sales having ceased, 
Scotch (of which 15,000 tons were sold) advancing 14d. 
per ton, at 423. 7d. sellers. Other warrants were some- 
what dearer. In the afternoon there was very little done, 
only some 5000 or 6000 tons of Scotch iron changing hands. 
Prices were steady at a reduction of 4d. per ton in Scotch 
and Cleveland, and in Cumberland hematite iron. The 
settlement prices at the close were—Scotch iron, 42s. 6d. 
per ton; Cleveland, 35s. 6d.; Cumberland and Middles- 
brough hematite iron, 433. 44d. and 42s. 3d. per ton 
respectively. Business was steady on Monday forenoon, 
when there wassome demand for Scotch iron on reports 
of improved engineering gen About 10,000 tons of 
iron changed hands, and the price rose 1d. per ton at 
42s. 74d. Cleveland hematite irons were idle, but firmer 
in price. There was very little out-and-out business done 
in the afternoon, but a fair quantity of Scotch changed 
hands at 423. 74d. to 423, 64d. one month, with 1s. forfeit 
in sellers’ option. Altogether, close upon 10,000 tons of 
iron were dealt in, and prices were easier, Scotch for cash 
dropping 1d., Cleveland 4d., and Cumberland hematite 
iron 2d. per ton from the forenoon’s close. At the 
close the settlement prices were—Scotch iron, 42s. 6d. 
per ton ; Cleveland, 35s. 6d.; Cumberland and Middles- 
brough hematite iron respectively, 43s. 44d. and 423 44d. 
per ton ; (Juietness was the rule of the market on Tues- 
day forenoon. Only Scotch iron was dealt in, and some 
5000 tons changed hands, the cash price at the last show- 
ing a gain of 4d. per ton. In the afternoon a fair 
amount of business was done in Scotch iron, which 
was rather pressed for sale, one firm selling about 6000 
tons at 423. 64d. cash on Monday. Close on 12,000 tons of 
iron changed hands, and the cash price closed 1d. down 
from the forenoon. Other irons were idle. Cumberland 
hematite iron was quoted ld. per ton easier. The closing 
settlement prices were the same as those of Monday. The 
market was depressed this forenoon, but a fair business 
was done—up to about 12,000 tons. Up to 42s. 5d. was 
paid for Scotch ; other sorts were quoted lower. In the 
afternoon about 10,000 tons were dealt in, but no change 
was made in prices. The settlement prices at the close 
were, respectively, 428. 44d., 353. 6d., 43s. 3d., and 
423 44d. per ton. The following are some of the 
current prices of No. 1 special brands of makers’ 
iron: Clyde, 503. 6d. per ton; Gartsherrie, 52s. ; Calder, 
533, 6d.; Coltness, 56s.—the foregoing all shipped at 
Glasgow ; Shotts (shipped at Leith), 57s. 6d. per ton; 
Langloan, Glengarnock, and Carron out of the market. 
Tiast week’s shipments of pig iron from all Scotch ports 
amounted to 1859 tons, as against 3455 tons in the cor- 
responding week of last year. They included 100 tons 
for the United States, 155 tons for Australia, 100 tons for 
Italy, 128 tons for Germany, smaller quantities for other 
countries, and 1186 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 294,691 tons, as compared with 
295,428 tons yesterday week, thus showing for the past 
week a reduction amounting to 737 tons. 


Scotch Blast-Furnaces.—Additional blast-furnaces are 
being blown in again almost daily. At the end of last 
week there were 14 furnaces blowing, and since then five 
have been blown in at Calder, three at Govan Works, and 
one at Summerlee—nine in all, making a total of 23, as 
against 48 at this time last year. 


Finished Iron and Steel.—The works engaged in making 
malleable are gradually getting in full operation, as the 
supply of coal becomes more plentiful. For marked bars 
the prices quoted range from 51. 5s. to 5/. 12s. 6d. per ton. 
The Lanarkshire Steel Company’s works, at Motherwell, 
have made a full start this week, this being the first time 
since the miners’ strike commenced. At the Dalziel Steel 
Works of Messrs. Colville and Sons, also at Motherwell, 
a considerable increase has been made this week to the 
number of hands Te The Clydebridge Steel 
Company are well supplied with orders, and the furnaces 
and rolling mills are fully occupied. Steel ship-plates are 
quoted i? week at 5/. 53, per ton, and angle-bars at 
4(. 123, 6d. 


Glasgow Copper Market.—Last Thursday forenoon 100 
tons of copper were sold, and the three months’ price fell 
1s. 3d. per ton. No business was done in the afternoon, 
and a further decline of 1s. 3d. per ton took place. 
Neither forenoon nor afternoon on the following day 
was any business reported. On Monday forenoon 
100 tons changed hands, the three months’ price 
rising 6s. 3d. per ton at 42/7. A similar quantity 
was sold in the afternoon, and at 41/. 17s. 6d. sellers 
three months, the price marked a decline of 23, 64. 
per ton. One lot of 25 tons was sold yesterday 
forenoon at 41/. 8s. 9d. six weeks, and in the 
afternoon 75 tons changed hands, the three months’ price 
dropping to 41/. 11s. 3d. per ton. The market was quite 
idle this forenoon, and the price showed a decline of 
3s. 9d. per ton. In the afternoon business was done at 
407. 183, 9d. cash, and 411. five weeks, the close being very 


flat, and prices showing reductions of 8s. 9d. and 7s. 6d. per 
ton. 


Iron Ore Imports at the Clyde: Effects of the Miners’ 
Strike.—The imports of foreign iron ore at the Clyde 
during the month of September were the smallest for one 
month recorded for many years back. Only two steamers 
arrived, with 1800 tons, as against 26,140 tons in Septem- 
ber last year, when a number of furnaces were damped 
down owing to dear coal, and 30,760 for September, 1892. 
For the three months of this year prior to the strike there 
was an average monthly import of 39,000 tons. In July 
there was a decline to 22,456 tons, in August to 6100 tons, 
and in September to 1800 tons. While the six months of 
this year showed a decrease of 10,736 tons, the nine 
conic show a decrease of 77,881 tons compared with the 
same period in 1893, and of 202,510 tons as contrasted 
with the nine months in 1892. The returns are: 

Month. Three Quarters. 
Vessels. Tons. Vessels. 
1894 ie ae 2 18 
1893 16 26,140 194 
1892 18 30,760 272 

New Water Supply for Alloa.—The burghal authorities 
of Alloa have just inaugurated a new water supply, the 
source of which is Gartmore dam, on which extensive 
alterations were made according to plans by Messrs. 
Leslie and Reid, civil engineers, Edinburgh. The total 
cost of the new works will amount to over 30,000/., and 
the water supply for the burgh has now been secured for 
many years to come, although the town is progressing 
very rapidly. 

Fraserburgh Harbour Improvements.—At a meeting of 
Fraserburgh Harbour Commissioners, held last Saturday, 
there were opened and submitted the tenders for the 
deepening of Balaclava Harbour, and for relative works. 
That of Messrs. Price and Wills, Westminster, was ac- 
cepted, the amount being 39,805/. 03. 8d. The additional 
works scheduled, but not included in the accepted tender 
—contingencies, &c.—will bring the total cost of the im- 
provement scheme up to 50,420/. 153, 8d. 


Glasgow Locomotive Trade.—The collapse of the coal 
strike and the booking of several orders have given an 
impetus to the locomotive engineering trade in the Glas- 
gow district. Hyde Park Locomotive Works (Messrs. 
Neilson and Co.) were working on Saturday last week— 
the first time for several months. This firm has secured 
an order for 12 engines for Japan, and 30 boilers, fully 
mounted, for India. The former contract is to be executed 
within a given period, and it will require a full staff of 
workmen to comply with the conditions. At the Atlas 
Works (Messrs. bg Stewart, and Co.) operations have 
been hindered considerably, and it has been found neces- 
sary to start a night shift, which will continue till the end 
of the year at least. Some small orders have also been 
booked by this company, and the large Highland Railway 
engines are being pushed forward with all possible haste. 
The Caledonian and North British shops are still working 
only five days per week. 


New Shipbuilding Orders. —Messrs. A. and J. Inglic® 
Pointhouse, Glasgow, have contracted with the British 
India Steam Navigation Company to build and engine a 
steamer of about 5000 tons. She will be fitted up for 
carrying both Daag and cargo.—Measrs. D. and W. 
Henderson and Co., Partick, have booked an order for the 
construction of 18 barges for service in the colonies. The 
craft, which are to be about 60 ft. long, will be shipped 
to their destination.—The Fairfield Shipbuilding and 
Engineering Company have contracted to build and 
engine a steamer for the Scottish Oriental Steamship 
Company. The vessel will be 300 ft. long., and have 
carrying capacity for 2000 tons.—Mr. G. L. Watson, 
naval architect, has placed an order with the Ailsa Ship- 
building Company, Troon, for a steam yacht about 
250 ft. long. 


Ayr Harbour.—Operations were commenced yesterday 
in connection with the building of a new quay wall on the 
south side of Ayr Harbour. The extent of the wall to be 
rebuilt is 365 yards. It is expected that the work will 
take 18 months for its completion. Messrs. Hugh Ken- 
nedy and Son, Glasgow, are the contractors, and the 
estimated cost is 21,0220. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Heavy Armour. Plate Orders.—As a further step towards 
the completion of the Spencer programme, the Admiralty 
has just issued extensive orders for armour-plates, the 
total required amounting to 12,500 tons. The work has 
been intrusted to Messrs. Charles Cammell and Co., 
Limited, John Brown and (Co., Limited, and Vickers, 
Sons, and Co., Limited. The plates, tobe manufactured 
under the Harvey patent, are intended for the citadel 
and barbette armour of the following ships now in 
course of building at the Government and private yards : 
Mars, Jupiter, Hannibal, Victorious, and Prince George. 
These are first class battleships, of the Majestic type. 
The placing of these orders will find employment for a 
large number of artisans, and greatly relieve the distress 
occasioned by the depression. 

The Threatened Strike of Colliery Enginemen.—There 
are more encouraging features in connection with this 
dispute, and it is hoped a rupture, which would have 
thrown the whole of the pits of Yorkshire idle, will 
be avoided. The colliery enginemen, boiler and fire men 
are almost toa man members of the Yorkshire County 
Federation of Enginemen, which is further affiliated to 
the National Federation of Enginemen. They are in no 





way connected with the miners’ associations, and have 





always acted independently of them. Their wages were 
not advanced with those of the miners, but some of them 
have since 1888 received increased remuneration to the 
extent of 20 to 30 per cent. After the meeting of the 
Miners’ Conciliation Board in August last, their wages 
were reduced on the terms of the award, they being re- 
garded by the masters as ‘‘surfacemen,” though they 
were not represented at the proceedings. This they 
resented, and handed in their notices to enforce the return 
of all moneys deducted from their wages since August 
last, and the payment of astandard wage of 30 per cent. 
above the rates paid in 1888. The whole of the men 
would have come out on strike to-day, as the demands 
were not conceded, but at a conference of representatives 
of the two parties, held in Sheffield on Monday, it was 
mutually resolved to adjourn the question to the 30th 
inst., when a conference will be held, and an effort made 
to effect a settlement. 


Strike at Staveley Iron Works.—Notices for a reduction 
of 10 per cent. in the wages of joiners, blacksmiths, 
fitters, pattern-makers, boilermakers, sawyers, and wagon 
builders employed at the Staveley Works expired on 
Saturday, and, with the exception of a few hands, the 
men refused to go to work on Monday at the new rates 
of remuneration. On the contrary, ‘‘indignation meet- 
ings” were held by them. Mr. T. Digby, organising 
secretary of the Amalgamated Society of Engineers, 
has advised the men to resist the reduction, as 
‘his society has 75,000 men to back them up.” The 
collieries belonging to the company are not affected by 
this dispute. It is stated that the company is paying 
the old rate of wages to some of tha pattern makers who 
remain at work, 


Another Large Colliery Undertaking.—A new colliery 
is being sunk at Grimthorpe by the Mitchell Main Col- 
liery Company, Limited. About 3000 acres have been 
leased on the estate of Mr. F. J. S. Foljambe, of Osberton 
Hall. The coalfield is four miles north-east of Barnsley. 
It is hoped that the Barnsley thick seam will be reached 
at a depth of about 500 yards. The sinkings are to con- 
sist of two shafts, each of a clear diameter of 19 ft. inside 
the tubbing. It is expected that the coal will be reached 
in two years. Every useful modern appliance will be 
introduced, and the colliery will be fitted to draw 2500 
tons a day. 


Iron, Steel, and Heavy Trades.—After the stagnation of 
the past fortnight there is again a slight movement for the 
better in connection with the iron and steel trades. Forge 
pig is now at 40s. 6d., and foundry at 42s, 6d. to 43s, per 
ton. In manufactured iron the principal orders are still 
for bar for the home trade, South Africa, India, and 
Australia. Those concerned in the steel trade report 
business as flat, but there are some fair lines in hand for 
railway and marine material. Bessemer billets of guaran- 
teed temper are fetching 5/. 10s. per ton, and Siemens- 
Martin acid steel 6/. to 6/. 23. 6d. per ton. The call for 
crucible cast steel continues to improve, mainly on United 
States and Continental orders. File and saw houses are 
gradually becoming busier, but the cutlery and lighter 
branches are depressed. 





NOTES FROM THE SOUTH-WEST. 
Hobb’s Point.—The inadequacy of the sheer-legs at 
Hobb’s Point has long been complained of. Various 
schemes for enlarging and strengthening the present 
sheers have been considered ; but the upshot of the whole 
matter is that the authorities have decided to erect new 
and more powerful appliances. 


South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the four principal Welsh 
ports in September were : Cardiff—foreign, 904,025 tons ; 
coastwise, 173,080 tons ; Newport—foreign, 193,868 tons ; 
coastwise, 110,053 tons; Swansea—foreign, 82,491 tons ; 
coastwise, 65,474 tons; Llanelly—foreign, 18,472 tons ; 
coastwise, 8409 tons. The total shipments for the month 
were accordingly: Foreign, 1,198,856 tons; coastwise, 
375,016 tons. The aggregate shipments of coal from the 
four principal Welsh ports during the first nine months 
of this year were: Cardiff, 9,925,283 tons; Newport, 
2,814,322 tons; Swansea, 1,351,099 tons; and Llanelly, 
168,859 tons; total, 14,259,563 tons. The aggregate 
shipments of iron and steel from the four principal 
Welsh ports in the first nine months of this year were: 
Cardiff, 27,604 tons; Newport, 21,988 tons; Swansea, 
1210 tons; Llanelly, 168 tons; total, 60,970 tons. The 

regate shipments of coke were: Cardiff, 80,624 tons ; 
ewport, 4077 tons; Swansea, 2469 tons; Llanelly, ni ; 
total, 87,170 tons. The aggregate shipments of patent 
fuel were: Cardiff, 221,893 tons; Newport, 33,210 
tons ; Swansea, 249,904 tons; Llanelly, nil; total, 505,007 
tons. 

Water Supply of Yeovil.—The town surveyor of Yeovil 
has reported that increased water storage has become 
absolutely indispensable. The surveyor advises addi- 
tional provision to the extent of 2,000,000 gallons at 
east. ; 


Steamers for Plymouth.—It has been definitely decided 
to form a new excursion steamship company for Plymouth. 
The name of the pag = A will be the Plymouth Belle 
Steamship Company, Limited, with a capital of 14,000/., 
divided into 6 per cent. preference shares of 10/. each, 
and ordinary shares of 10/. each. Debentures to the 
amount of 60007 , at 5 per cent., will also beissued. The 
question of purchasing a large steamer suitable for traffic 
to the Channel Islands, Scilly, and any port in England, 
was discussed at a meeting in Plymouth on Saturday, 
when the greater portion of the ordinary shares was 
subscribed. 


The Agamemnon.—The Agamemnon, line of-battle ship, 
was docked at Devonport on Thursday for repairs. A 
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new type of electrical semaphore is to be fitted to her mast- 
head, and it is also intended to fit auxiliary circuits to her 
turrets, so that an alternative means of firing the guns by 
electricity can be provided in the event of the main cir- 
cuit becoming disabled. 


Torpedo-Boat Refits.—Torpedo-boats Nos. 87 and 97 
were placed in dry dock at Devonport on Thursday. 
No. 97 is to have her shafting removed and her underwater 
fittings examined, in readiness for a series of steam trials. 
No. 87, which has been used for some time as tender to the 
Defiance, is to have a general refit: Both vessels will 
remain in dock for about a month. 


Rhondda and Swansea Bay Railway.—The first main 
line train over the new line into Swansea was run on 
Tuesday. Sir J. Jenkins (the chairman) joined Mr. 
Yokney on the engine, and, driving himself, took the 
train without a stop into Swansea. The directors had 
previously inspected the works of the railway, including 
a swing bridge over the Neath. 


Water hoy at Swansea.—A claim for 57,0007. made 
against the Swansea, Town Council by Messrs. Baldry 
and Yerburgh, the contractors for a new reservoir, has 
been settled by the payment of 19,072/. 7s. 7d.. The re- 
servoir was formally opened by the Mayor on Friday. 


The ‘* Halycon.”—The Halycon, gunboat, on her trial 
trip attained a speed of 18 knots per hour, or a knot less 
than the Harrier. With 190 revolutions she gave a 
— of 17 knots, and with 150 revolutions 15 knots per 

our. 





MISCELLANEA. 

THE Yost type-writer has been awarded a gold medal 
at the Lyons Exposition. This is the sixth gold medal 
awarded to the Yost machine during the comparatively 
short time it has been on the market. 


Important improvements are to be made in the wharf- 
age at Sydney Cove, N.S.W. It is here that all the 

reat passenger lines have their berths. About 42,0001. 
is to be spent in improving the present accommodation. 


The Central Cyclone Company, Limited, of 9 and 11, 
Fenchurch-avenue, London, E.C., has been awarded a 
gold medal at Antwerp for the excellence of their grind- 
ing and pulverising machinery. 


The auxiliary supply of water for Manchester from 
Thirlmere, described in our 53rd volume, was turned on 
for the first time in Manchester on Saturday last by Sir 
John Harwood, the chairman of the Waterworks Com- 
mittee. 


The Bergenske Steamship Company have decided to 
build another passenger steamer for their Royal Mail 
route between Newcastle and Bergen. The order for the 
new boat has been placed with Messrs. Joseph L. Thomp- 
son and Sons, Limited, Sunderland. 


The traffic receipts for the week ending October 7 
on 33 of the principal lines of the United Kingdom 
amounted to 1,557,432/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,412,941/., with 18,388 
miles open. ‘There was thus an increase of 144,491/. in 
the receipts, and an increase of 134? in the mileage. The 
aggregate receipts for 14 weeks to date amounted, on 
the same 33 lines, to 22,883,838/., in comparison with 
21,466,9817. for the corresponding period last year ; in- 
crease, 1,416,857/, 


The trade and navigation returns for September show 
exports amounting to 17,599,320/., a decrease of 834,809/., 
or 4.5 per cent., on the corresponding month in 1893; 
the imports amounting to 30,249,136/., a decrease of 
1,129,694/., or 3.6 per cent. The value of the iron and 
steel exports was 1,572,950/., against 1,601,168/7., a de- 
crease of 1.7 per cent. ; and of the coal and coke exports 
1,341,0801., against 1,164,6087., an increase of 15.1 per 
cent. The imports for the nine months ended Rintnakes 
show an increase of 7,482,000/., or 24 per cent., and 
the exports a decrease of 3,931,000/., or 24 per cent. 


The second-class battleship Monarch, seven guns, 
arrived at Sheerness on Friday, the 12th inst., for her 
official trials under natural and forced draught to test the 
new machinery = and fitted by Messrs. Maudslay, 
Sons, and Field. The Monarch has been placed under 
orders to proceed to sea to commence her trials, which 
are to be finished by the 19th inst., when the ship is 
to return to Chatham to be completed for passing into 
the A Division of the Medway Fleet Reserve. The 
Monarch has undergone extensive alterations in her 
rig. Her yards and rigging have been taken down, and 
bare poles with fighting tops substituted. 


_ A special arrangement of fog signalling is now in opera- 
tion on the main line between Euston and Bletchley. 
The present system of placing two ordinary fog signals 
on the rail 10 yards apart will be superseded, and one fog 
signal only, giving one report, will be used. This fog 
signal will be painted black, and will have a red label on 
it. Where Woodhead’s machines are used, the tumblers 
are to be charged only in that portion of the machine 
which is nearest to the fixed signal for which they are 
working, the other end will not be used. Suitable 

layers” will be supplied with fog signals for every 
machine. Where fog signals are placed on the rails by 
hand, they will be secured by the ordinary claep. 


The report of the Council of the North-East Coast 
Institution of Engineers and Shipbuilders for the past 
session shows the continued prosperity of the society. 


The roll of the Institution now shows a total of 954 mem- 

rs. The President for the ensuing session is Alderman 
Thomas Richardson, B.A., J.P., who delivered his in- 
augural address on Tuesday last, October 16, which dealt 








mainly with the distribution of power in workshops. It 
was stated that by adopting electrical methods of trans- 
mission, Messrs. Dorman, Long, and Co. had been able 
to dismantle two boilers, to lay off the stokers, and save 
30 tons of coal per week. The Bedson Wire Company, 
of Middlesbrough, has also adopted the same plan with 
very satisfactory results. 


Stockholm boasts now about 14,000 telephones, or on 
the eg one telephone for every 18 inhabitants. The 
General Telephone Company and the Bell Telephone 
Company, which now co-operate, muster an aggregate of 
10,495 telephones, and the State Telephone, which is a 
comparatively young institution, has 3000 telephones. 
During the last 12 months the increase in the latter was 
32 per cent., and in the two former 25 per cent. This 
unique development of the telephonic service in the 
Swedish capital is the outcome of a fair and healthy com- 
petition between the different concerns, the result bein 
the satisfactory one that not only does Stockholm he 
the list as regards the proportionate number of telephones, 
but the service is cheaper, and the telephones better, than 
in any other town. 


At the last meeting of the Ossett Town Council, ib was 
resolved toask Mr. lcolm Paterson, of Bradford, to 
report upon the best method of dealing with the sewage 
at the two outfall works. Mr. Paterson was the engineer 
who, nearly 20 years ago, carried out these works, along 
with the main drainage of the district. An application 
bas been recently made to the 1 Government Board 
for borrowing powers for some additions to the works. 
Their inspector, however, reported that the sewage was 
being merely treated with lime, the land filtration having 
been discontinued. Consequently the sanction to the 
loan was withheld, and the council were requested to 
submit comprehensive proposals for the improvement of 
the works. The sewage is one of the very worst in the 
kingdom, being largely woollen trade refuse, of a most 
changeful and refractory kind. 


An important railway action was recently settled in 
New South Wales, where Messrs. Proudfoot and Co., a 
firm of contractors, preferred a claim of some 800,000/. to 
900,0007. against the Railway Commissioners for work 
done. The counsel for Messrs. Proudfoot were, at the 
time of accepting their brief, members of the Government 
against whom the claim was in fact made, the lines 
being Government lines. This led to parliamentary 
action and the resignation of the Attorney-General and 
the Minister of Justice, the two counselin question. The 
matter has now been settled amicably, Messrs. Proudfoot 
accepting 16,000/. as payment in full for work done, an 
amount admitted by the defendants all through. They 
also pay their own costs, but the Commissioners have 
agreed to purchase from them all the unused ballast, 
quarries, crushing machinery, and other plant fora similar 
sum. 


From a report of the United States Consul-General in 
Germany, the use of the gas engine is spreading widely 
inGermany. In 1891 some 18,000 of these motors were at 
work, having an aggregate of 60,000 horse-power. In 1894 
the motors number 25,000, an increase of 7000 in three 
years. or engines of less than 10 horse-power the gas 
consumption is said to be 28.25 cubic feet per horse-power 
per hour, whilst for higher powers it does not exceed 23 
cubic feet per hour. Presumably these figures are based on 
full-power trials, as they are better than are attained in 
ordinary every-day running with even the best engines. 
The consul also states that for engines of more than 500 
horse-power, the consumption is reduced to 17.65 cubic feet 
perhour. Probably there is some mistake here, as gas en- 
gines of this size have not, so far as we are aware, been yet 
built with a single cylinder. Gas in Germany costs, he 
states, from 4s. to 5s. 10d. per 1000 cubic feet. 


We note that an American, Mr. Harris P. Hurst, has 
revived Sir Henry Bessemer’s idea of firing the total 
powder charge of a gun in two instalments. The object 
to be attained is, of course, the maintenance of a fairly 
uniform pressure throughout the whole length of the bore. 
The modern progressive powders approximate to this, and 
the outlook for the Hurst gun does not seem very favour- 
able, though it has already been built and will shortly be 
tested. e gun in question is of 8-in. bore, and is 30 ft. 
long, with a powder chamber 11 in. in diameter by 6 ft. 
long. The cartridge is made in two parts. In the centre 
of the charge is a thick steel tube of 4 in. internal dia- 
meter and 46 in. long. <A part of the charge is placed in 
this tube, the front end of which is closed by a “‘ stalk” 
on the projectile, which at its top portion is 8 in. in dia- 
meter, but has at its base a “stalk” 4 in. in diameter by 
30 in. long. The steel tube contains about 10 per cent. 
of the charge, the remainder being placed outside it, and 
is intended to be fired by the flame which will escape 
from the mouth of the tube when the projectile has 
moved 30 in. forward in the bore. The gun will be 
tested by the United States War Department. 


The town of Lawrence, Massachusetts, has recently 
adopted sand filtration for its water supply, which is 
obtained from the Merrimac River, a stream polluted by 
the sewage. The filters differ in many particulars from 
those commonly used in this country, as their design has 

m based upon the long series of experiments which 
have been carried out for many years past by the Masea- 
chusetts State Board of Health. Owing to these im- 
provements, it has been found possible to increase the 
rate of filtration to 6,400,000 imperial gallons per acre per 
day, or more than double the maximum rate usual in 
European practice. As at present worked, however, 
the rate is only one-fourth of this. ‘The filter is 2.5 
acres in area, and contains sand of from 3 ft. to 
5 ft. deep. The arrangement of underdrains is, however, 
such that all the water must pass through at least 
5 ft. of sand, The bed is situated alongside the 


Merrimac River, and its surface level is 2 ft. below 
low water in the river. The water is allowed to flow 
on to the filter about 16 hours a day on the average, 
and during the remainder of the time the sand is drained 
and the pores filled with air. In recharging the filter the 
water is admitted from below. This prevents disturbance 
of the sand, which decreases the efficiency of the filtra- 
tion. Experiments show that in average working the 
bacteria present are reduced by 98.3 per cent. The effect 
of the filters on the typhoid death rate has been most 
marked, there being a reduction of 60 per cent., and of 
the remainder about one-half are known to have drunk 
unfiltered water direct from the river. 

According to a report which has been laid before the 
United States Senate by the Inter-State Commerce Com- 
mission, there are 10 Governments in the world which 
do not own or operate railways, viz, Colombia, Great 
Britain, Mexico, Paraguay, Peru, Spain, Switzerland, 
Turkey, United States, and Uruguay. The following 
Governments own and operate some of the railways, viz , 
Argentina, Australasia, Austria-Hungary, Belgium, 
Brazil, Canada, Cape of Good Hope, Chili, Denmark, 
France, Germany, Guatemala, India, Japan, Norway, 
Portugal, Russia, and Sweden—18. A comparison of 

nger charges per mile shows an average in Great 
Britain of 4.42 cents for first class, 3.20 cents for second 
class, and 1.94 for third class. In France the average is 3.86 
cents for first class, 2.86 cents for second class, and 2.08 
cents for third class. In Germany the rate is 3.10 cents 
for first class, 2.32 cents for second class, and 1.54 cents 
for third class. In the United States the average charge 
is 2.12 cents. The average charges per ton per mile are 
as follows: Great Britain 2.80 cents, in France 2.20 cents, 
in Germany 1.64 cents, and in the United States 1 cent. 
The interest oncapital invested ia the several countries is 
as follows: United Kingdom 4.1 per cent., France 3.8 
per cent., Germany 5.1 xe cent., Peru 5.3 per cent., 
Austria 3.1 per cent., Igium 4.6 per cent., United 
States 3.1 per cent. 

The contest between English armour-plates and Ruesian 
guns and shells was renewed on October 14 at Okhta, near 
St. Petersburg. Two 6 in. Harveyed plates by Messrs. 
John Brown and Co. and Messrs. Vickers respectively 
were attacked by the 45-calibre 6-in. Oboukhoff guns. 
The conditions, so far, were practically much the same 
as in July last, when plates by Meesrs. Brown and Co. 
and Messrs. Cammell, of Sheffield, were fired at, and the 
result appears to leave the last-mentioned firm still to the 
front as far as plates hardened by the Harvey process are 
concerned. The plate from Messrs. John Brown on this 
occasion was 6 ft. square; the one from Messrs. Vickers 
was 8 ft. equare. The former had one corner and a strip 
all round left unhardened. The object of this novelty is 
to prove that the Harvey process can be applied to 
armour-plates in such a manner as to leave softer spaces 
at will for the drilling of holes for torpedo-net booms, 
&c., after the fixing of the armour to the sides of the ship, 
and this without affecting the quality of the plates. Two 
rounds were fired at each plate in the normal position 
with a striking velocity of 1889 ft., the first with ordinary 
Holtzer shells, and the second with Holtzer shells im- 

roved by the secret ‘‘ magnetic” appliance of Admiral 
Makarof® both kinds being manufactured at the Putilof 
works. All the shots passed through the plates. The 
plate from Messrs. Brown cracked considerably at the 
first round ; the second shot produced no cracks. The 
first shell fired at Messrs. Vickers’s plate passed through 
it and the backing unharmed ; the other was broken up 
in or behind the backing. Messrs. Vickers’s plate was 
then turned to an angle of 15 deg., and with the same 
velocity one round was fired at it with the ‘ magnetic ” 
shell, which broke up in the backing, perforating and 
cracking the plate severely. The experiments will be 
continued. 





CANADIAN RAILWways.—The Dominion Parliament has 
passed a Bill granting to the Port Arthur, Duluth, and 
Western Railroad Company a bonus of 4200 dols. a mile, 
or 630,000 dols. for the 150 miles over which the line is to 
a? The new road runs to goldfields near Rainy 

2. 





LeicesTER WATER SupPLy.—The state of matters ag 
regards temporary supplies at Leicester has been de- 
scribed by Alderman Wood, the chairman of the Water 
Committee, as a result of the calculations of Mr. Everard, 
the consulting engineer, Mr. Griffith, the engineer, and 
himself. On Saturday last there were 94 million gallons 
in stock, 48 millions in the Thornton reservoir, and 46 
millions at Bradgate. The auxiliary supplies last week 
were: from Swithland and Ellistown, 743,280 gallons 
aday. The average consumption per day is 2,520,500 
gallons. The consumption per head per day so far this 
month has been 12.20 gallons, but the normal consumption 
is about 17 gallons. They estimate that they are receiv- 
ing 140,000 gallons a day from Messrs, Everard’s brewery, 
and since the 11th inst. they have been pumping 160,000 
gallons a day at Walnut-strest. They are sinking another 
shaft there 12 ft. from the first, and have got down 665 ft. 
with it, and the water is now coming up the bore-hole 
within 84in. of the top. In order to get this water 
they have gone through sandstone and marl. There 
is no connection with the river or canal, as the bore- 
hole was 20 ft. below the canal before water came. 
Two temporary sources were pen as the analyses of the 
water were unsatisfactory. The sources being spe in- 
clude 250,000 gallons per day from Messrs. Pickard’s 
well, and 500,000 gallons at Newtown Unthank; the latter 
will be ready a month hence. This will bring the temporary 
supply to 1,840,000 gallons per day, of which 600,000 is 
from town wells. Only some 700,000 gallons will be taken 
from the reservoirs. At this rate the stock will Jast until 





the end of November, even should there be no rain, 
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THE RECENT STRIKE AT PULLMAN. 


THE unprecedented strike troubles in the United 
States last summer, commenced early in May by a 
labour combination against the Pullman Car Com- 
pany, and terminated only about the beginning of 
August, a period of more than three months that 
were made terrible by the lurid flames of incen- 
diarism, the excesses of an armed and lawless mob 
throughout the country, and the sufferings of 
millions through loss of employment, paralysis of 
trade, and destruction of property. Originating by 
differences of opinion between one firm and its 
employés, the strike spread by sympathy and in- 
tensified by contagion, and there is little doubt 
that had not the President of the United States 
proved equal to the grave emergency, the struggle 
between capital and labour would have become 
universal throughout America. Through all this 
troublous time, and despite the fact that the original 
cause was little more in comparison, than the spark 
that devastates a wooded countryside, the name of 
Pullman was badly conspicuous, the outcry against 
the tyranny of that American autocrat was unceas- 
ing, and when the revolt shrunk into the ground 
before the rifles and bayonets of the troops, the 
execrations hurled against the alleged author of 
the strike, left Mr. Pullman a marked man, 
and to some extent, especially abroad, discre- 





az |dited. Until now we have heard but one side 


of the story—that of oppressed labour; but the 
Commission of Inquiry instituted by the United 
States Government, has elicited statements from 
the other side, and we are now in a better posi- 
tion to form an opinion as to the truth of the 
allegations made. The evidence given before the 


29| Commission as to the causes and nature of the 


strike at Pullman, discloses many facts of interest, 
facts relating to the depression of trade in America 
last year, to the earnings and expenditure of the 
American wofkman, and to the social conditions 
under which labour exists in the unique institution 
known as Pullman City. 

It may be of interest to glance very briefly at the 
circumstances that led to the creation of this indus- 


, | ttial town. Thirty years ago George M. Pullman 


built the first sleeping car worthy of the name—a 
poor thing compared with the luxurious coach of 
to-day, but sufficiently good to create a general 


36|demand. From 1865 until to-day, the business of 


building sleeping, dining, drawing room, and other 
voitures de luxe, has been on the increase, and the 
originator has by no means maintained a monopoly. 
With the development of railways and of business, 
Mr. Pullman established factories at several central 








points—at Wilmington, St. Louis, Detroit, and 
elsewhere. From the beginning of this great in- 
dustry, which alone has rendered long-distance 
travel tolerable in America, Mr. Pullman and his 
colleagues retained the proprietorship of the cars, 
looked after the comfort of passengers, and collected 
the fees charged in excess of ordinary fares. Within 
a few years this travelling hotel business had become 
of far greater importance than the construction of the 
cars, and the establishment of a central manage- 
ment became necessary. Hence the idea of an 
isolated industrial city—the City of Pullman. Most 
of the scattered factories were retained, but 
the centre of administration, production, and 
distribution, was Pullman. The site acquired 
about 1878 was on the prairie, miles away 
from Chicago or any other place, except a then 
almost mythical village named Hyde Park, the 
vague boundaries of which were wide enough to 
embrace the site of Pullman. In an incredibly 
short time a handsome well-built city rose in 
the solitude by the banks of Lake Calumet, 
the focus being, of course, the extensive factory. 
Mr. Pullman stated the other day, in his evidence 
before the Commission : ‘‘ We decided to build, in 
close proximity |to the shops, homes for working 
men, of such character and surroundings as would 
prove so attractive as to cause the best class of 
mechanics to seek ~~ for employment in 
preference to others. e also desired to establish 
the place on such a basis as would exclude all bane- 
ful influences (such as the sale of intoxicants), 
believing that such a policy would result in the 
greatest measure of success, both from a com- 
mercial point of view, and also, what was equally 
important, or, perhaps, of greater importance, in a 
tendency towards continued elevation and improve- 
ment of the condition, not only of the working 
people themselves, but of their children growing up 
about them.” That the material part of this pro- 
gramme has been carried out, can be attested by 
every,visitor to Pullman ; the moral advantages are 
to some extent indicated by results. The ‘‘we” in 
the above quotation refers tu the company that 
had grown out of Mr. Pullman’s individual efforts 
some 27 years ago. Then it had a capital of 200,000/, 
At present the capital is about 7} millions ster- 
ling, distributed amongst 4000 shareholders. Mr. 
Pullman remains as president of the company, and 
has the responsibility of guarding the enormous in- 
terests involved, a responsibility increased by the 
fact that the standing of the company is so good, 
that its stock is recognised as a legal investment for 
trustees. From this it will be seen that there were 
interests far more important at stake than those of 
Mr. Pullman himself, 

Out of the confused outcry against Mr. Pullman 
that continued through the strike, some charges 
could be formulated. The more important of these 
were (1) that employés were ground down below 
the level of a living wage ; (2) that the company 
was making an undue profit at the expense of the 
workman ; (3) that excessive rentals and taxes were 
levied upon unfortunate tenants ; (4) that the inha- 
bitants of Pullman were compelled to purchase from 
stores owned by the company, and were charged 
excessive prices. In short, the world,was given to 
understand that the credulous workman induced 
to reside at Pullman soon found himself ensnared 
beyond disentanglement, and subjected to the 
worst tyranny of the tally system; and that the 
strike which set the United States on fire, was a 
blow for freedom from an intolerable bondage. The 
evidence given by the president, Mr. G. M. Pullman, 
and the second vice-president, Mr. T. H. Wickes, 
proves that these allegations are false; that 
is to say, if we are to accept the testimony of 
these gentlemen, and to assume that the books of 
the company had not been manipulated to support 
their evidence. 

Although the factory at Pullman is of very large 
producing capacity, coploring in fairly busy times 
about 4500 hands, it is well to point out that this 
represents only a small part of the company’s 
operations, the principal work having to do with 
the management of the sleeping and dining car 
service, which extends over a distance of 125,000 
miles. There are repair shops at Wilmington, 
Del., occupying 700 employés ; at St. Louis, Mo., 
with 360; and at Ludlow, Kentucky, with 150 
hands. But it is evident that to keep busy 4500 
workmen, even after deducting the force employed 
for the central service (laundry work), &c., of 
the running cars, the production must be very 
extensive, Only a small part comparatively is that 
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of building cars for the company, the greater 
proportion of work done, being rolling stock for 
railway and other companies, the orders for which 
are obtained by competitive tender. During the 
fourteen years ending July 31 last, there have been 
paid in wages at Pullman, about 6,500,0001. sterling, 
and in the same time, raw material costing nearly 
15,000,000/. has been worked up. No strike of any 
importance had taken place during those fourteen 
years, so that if the alleged rule of tyranny really 
existed, the independent American workman must 
be singularly long-suffering. The material prosperity 
of the employés throws some light on this point. 
We can speak from personal knowledge of the 
comfort and comparative luxury in which the 
workmen residing in Pullman, live. The houses 
are better finished, and fitted with more comforts 
than are the London dwellings of the middle 
classes ; food is excellent and cheap ; the order and 
industry of the workmen’s wives do the rest. 
During the year ending with July, 1893, the 
average number of men on the pay-sheet was 
4497; the amount of wages paid was 2,760,548 dols., 
averaging per man 613.86 dols., or nearly 1231. 
That is to gay, in assuming 300 days’ work in the 
year, and ten hours work per day, the average 
hourly pay was about 10d. For a long time prior to 
that date, trade had been good and competition not 
too keen, but a period of disaster was about to set 
in, which in the end was to shake wealthy firms, and 
sweep away many of those not founded on the 
rock. In July, 1893, there were 2425 Pullman 
employés who were depositors in the city savings 
bank, the total amount to their credit being 582,380 
dols., or an average of 481. each. Probably no 
working community in any country could show a 
better record than this. Thus it must be accepted 
as proved, that for years at Pullman, work had 
been plentiful, and wages good enough to secure 
general comfort and admit of economies. With 
the financial crisis in the summer of 1893, Pullman 
suffered with other manufacturing establishments. 
Not only were orders very scarce, but competi- 
tion forced prices down ruinously. And this 
brings us to another charge made against the 
company. It was alleged that the time of trial 
could have been passed through with ease by this 
wealthy corporation, had they consented to continue 
building their own cars for stock at the established 
piece rates ; but that so far from doing this, they 
took advantage of the depression to force down 
the rate of wages in order to get such cars built 
at starvation prices. This, the strongest charge 
against the company, is met by Mr. Wickes by 
direct denial. The statement is contradicted that 
nine-tenths of the work done at Pullman is for the 
company’s cars, and the remaining tenth is contract 
work. Those proportions may have held good some- 
times when no contracts were given out and labour 
was concentrated on the company’s cars, the result 
being that there are at present no less than 400 Pull- 
man cars placed into stock, these having been built 
to afford employment to the men, and representing 
idle capital. But the normal condition of matters 
is that 64 per cent. of the workmen are employed 
on contract work, and 36 per cent. on the company’s 
cars. With abundant or scarce contract work these 
percentages would rise or fall. In order to secure 
occupation for the men, tenders at ruinous rates were 
put in whenever competition was open ; in all cases 
quotations below shop cost (including no allowance 
for establishment charges, interest, &c.) were made, 
but even then only few contracts were obtained. 
There was nothing for it but to discharge many 
hands; by November 1 scarcely 1100 remained, and 
to find work for them afforded much preoccupation 
to the directors of the company. There was a 
special reason for not allowing these men to go 
adrift. Between 500 and 600 had purchased houses 
—not in Pullman City, but in tl e vicinity, and their 
discharge would have entailed the loss of their par- 
tially paid-for freeholds. It does not appear in the 
evidence how many, constituting the balance of the 
1100 more or less, were tenants of the company, 
but as at the present time there are 466 such 
tenant employés, it is fair to assume that they, with 
the house-owners, made up the total which had a 
special claim on the corporation. 

The efforts to secure work for giving employment 
to this remnant, resulted in obtaining contracts, 
with the following results : 

Profit. 
dols. 


Loss. 


dols. 
November, 1893, 250 freight 
cars an si < ae 





Loss, 
dols. 

2,000 
3,600 


9,900 
3,580 


Profit. 
November, 1893, 25 passenger dols. 
cars mn - Ese ie 
December, 1893, 300 stock cars 
a ee 25 passenger 
cars... is 55a memnas 
January, 1894 .. 
February, 1894, 
cars xl an 
February, 1894, 100 
road cars oe 
March, 1894 


refrigerator 
elevated 
ey ae 14,800 
% ie ees = 15,044 
April, 1894, six passenger cars 1,759 
Thus from August 1, 1893, to May 1, 1894, the net 
loss on contracts obtained was 52,000 dols. Con- 
sidering that all the tenders (most of which were 
lost by underbidding) were based on prices below 
‘* shop cost,” and that this cost was estimated on a 
reduced scale for piece-work, some idea may be ob- 
tained as to the losses of the successful competitors. 
The reduction in the scale of wages was decided 
upon after careful consideration, and presumably 
with the approval of the workmen, who saw in it the 
only means of keeping their employment. During 
this trying period it was found impossible to keep all 
the 1100 hands in full work, and hours were there- 
fore shortened to avoid the discharge of a number. 

In spite of all these sacrifices on the part of em- 
ployers and employed, a crisis was reached on 
May 7 last, by which time the number of employes 
at reduced wages had been increased to about 4000. 
Mr. Pullman has given his testimony, corroborated 
by the books of the company, that nearly all work 
was being executed at a loss. This assurance was 
given to a committee that waited on the directors 
on May 7, with the demand that the rate of wages 
should be restored to that in force at the beginning 
of 1893, and was accompanied by an offer that the 
company’s books might be examined by the com- 
mittee. It appears that pressure was brought to 
bear on the men by agitators from without, and 
after a second conference between the directors and 
the committee on May 10, 2500 men quitted 
work, and the decision of closing the factory 
was arrived at. The general features of the 12 
weeks’ strike or lock-out that followed the event- 
ful May 10, is fresh in the minds ofevery one. The 
movement spread rapidly, and was allowed to gather 
strength, until a widespread and organised revolt 
against law and capital seemed imminent. At last 
organised force was brought to bear against the 
movement, which melted away before it, with the 
strange rapidity characteristic of American strikes, 
and order was restored by the end of July. Public 
opinion ran very high against Mr. Pullman, who 
stood firm, however, and refused to take any step, 
least of all in the direction of arbitration. His answer 
to the reiterated demand for this was, in effect, 
that there was nothing to arbitrate upon ; that the 
rate of wages was governed by the selling price of 
the product ; and that once this price fell below the 
net cost of production, the manufacturer kept his 
works openonly out of consideration to the men, and 
in hopes of better times. An answer indisputable if 
based on fact. Towards the end of July the following 
notice was posted on the gates of the Pullman shops: 
‘* These shops will be opened as soon as the number 
of operatives taken on is sufficient to make a work- 
ing force in all departments.” By August 24 the 
number of hands received was 2337, of whom 1778 
were old employés. Work had been resumed before 
that date, and all is now going on quietly, though 
under reduced circumstances, both as regards pro- 
duction and wages, and this state of things must 
continue till commercial prosperity once more 
smiles. Undoubtedly public opinion was roused 
against the Pullman Company by the knowledge 
that the great and profitable branch of their busi- 
ness—that of the sleeping and dining cars, was 
practically unaffected by the strike, until the rail- 
way wrecker came upon the scene. But this is 
wholly undeserving of consideration, as it is a sepa- 
rate department, entirely independent of the 
rolling stock factory. 

It now remains to see how great the sacrifices 
were which the men were called upon to make, 
during the stress of the depression, in order to keep 
employed at all. It may be premised that in the 
United States there has been a gradual reduction, 
culminating last year, in the sellirg price of rolling 
stock. This reduction varies from 28 to 18 per 
cent., the general average being 14 percent. The 
subjoined list of wages and reductions does not 
include all departments of the Pullman Works, 
but has been compiled so far as data are afforded ; 
the length of the day’s work is 10 hours, 





April, Reduc- 
1894. tion. 
dols. * per cent. 
2.03 22.8 

2 39 25 

2 30 


April, 
1893. 
dols. 
Mechanics 2.63 
Blacksmiths ss 
Finishing painters... 
Carriage body 
builders aft 
Cabinetmakers 
Woodworking ma- 
chine men... aa 
Carpet, upholstery, 
and linen depart- 
ment oes e 
Glass embossing 1.00 1.10 
Laundry 97 1.11 
The four last-named departments are worked by 
femalelabour. From the foregoing figures it would 
appear that skilled labour at reduced rates still 
commanded from 8s. to 10s. a day, not a bad show- 
ing during a period of almost unprecedented de- 
pression. The charges brought against the Pull- 
man Company as regards the alleged ‘‘ tally” 
system and iniquitous rents and taxes, may be dis- 
posed of ina few words. The supply stores are in 
wholly independent hands, and prices are governed 
by those in Chicago, whose markets are now 
near by. The interest on the outlay in construct- 
ing houses in Pullman for the workmen, has never 
exceeded 4.5 per cent., and has been for two years 
past only 3.8 percent. The houses, which we know 
to be excellent, rent from 24s. to 36s. a month and 
upwards, and there are no taxes properly so called. 
The average amount of gas consumed by the few 
employés who use it, is 8s. a month; the alleged 
profit on the water supply, of 32,000 dols. a year, 
shrinks under the test of official figures, to less than 
400 dols. 

As we have already said, the case for the strikers 
has been repeated in a thousand newspapers ; the 
statement of the Pullman Company has only just 
been made public. We have endeavoured to sum- 
marise the salient features, and we think it shows 
that in this case, at all events, capital and labour 
faced the storm of adversity most loyally, until that 
pest of society, the professional agitator, worked 
on the credulity of the workman, and wrought 
more evil than can be easily repaired. 
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THE SHIPBUILDING INDUSTRY. 

THE returns just issued from Lloyd’s Registry do 
not offer very comforting assurance to shipbuilding 
employés for the winter. Notwithstanding that 
the vessels launched this year make an aggregate 
far below the average, the work on hand is less than 
it has been at any previous period this year, while 
the number in the initial stages indicates further 
lessening tendency to order new vessels. Nor are 
there any good prospects of a distinct recovery ; 
indeed, there are indications which point to some 
want of confidence in the future of British ship- 
owning, and although it were a mistake to accept one 
or two isolated instances as pointing the direction 
of a general movement of any extent, one may, 
without being pessimistic, regard such indivi- 
dual actions as indicative of a discontent, if not 
a want of confidence in the future. And of 
these movements affecting our shipping, the most 
important is that taken by the north-east coast 
builder, who has decided to sail his ship under a 
foreign flag. There is scarcely any need to inquire 
into the reason, for it is notorious that the Board 
of Trade, at the bidding of the political agitator, 
has raised so many restrictions in respect of ships 
flying the Union Jack, as to immensely handicap 
them in their competition with foreign ships. In 
fact, the foreign flag is a protection to the ship 
against many pettifogging regulations which do real 
good to few, and injure a great industry. That 
there is little good is evidenced by the fact that 
foreign ships can easily get British crews, and that 
injury is done is proved by the large number 
of vessels sold to foreigners, the diminution in 
vessels building, and the large number of vessels 
building for foreigners in British yards. The pro- 
portion usually is from a fourth to a fifth, even in 
times of activity in the yards, and at present nearly 
15 per cent. are for foreigners, so that it may be 
accepted that the influences at work are not so 
strongly operative in the case of the foreigner. Low 
freights, of course, have much to do with the matter, 
but that, all things being equal, would affect foreign 
in the same ratio as British tonnege. They do not, 
because all things are not equal. 

As we have raid, the launches are below the 
average ; the total tonnage completed during the 
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past year was only 212,000 tons. This is only about 
three-fourths of what it is in an ordinarily good 
period, but the ratio of sailing tonnage to the total 
is so low—-9 per cent.—that marine engineers have, 
perhaps, been less affected than shipbuilders. The 
great majority of the steamers, however, are cargo 
carriers, so that the power of the engines is a small 
quantity asarule. The total tonnage on hand is 
653,331 tons, the measurement of 327 vessels. This 
is 37,000 tons better than at the same date last year, 
but then, as will be seen by the appended Table, 
the tonnage building was then not far from the 
lowest point. There has been a very large decrease 
in the work in hand since the new year, the falling 
off since July having been 65,000 tons, and since 
April 72,000 tons. A remarkable feature brought 
out by the Table is the steady diminution in the 
proportion of sailing tonnage to the total. Three 
years ago the ratio of sail to the total was a 
fourth, last year it was reduced to about an eighth, 
now it is about a twentieth. It is now lower 
than it has been since 1879. Of the 653,331 tons 
of shipping under ‘construction only 36,004 tons 
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+ No. | Tons. "of Sail. 

October, 1894 .. a re --| 827 | 653,331 5.5 
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January, 1894 .. - aa --| 888 641,981 9.95 
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January, 1893 .. Pe as .., 306 570,741 11.2 
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July, 1892 -s ne he ae 447 778,462 19 
April, 1892... ae a -. = 498 843,078 23.2 
January, 1€92 .. ee oe “s 494 793,913 25 


are sailing vessels, and as the average tonnage 
of each is about 800 tons, it may be assumed 
that very many of them are small coasting craft, 
and comparatively few are for ocean service. Only 
five ships are over 2000 tons, and 13 between 
1000 and 2000 tons. The others, comprised in the 
total of 44, are under 500 tons, so that it may be 
taken that out of the total of 327 vessels building 
only 18 are sea-going sailing ships. The average 
size of steamers is 2200 tons; one is over 8000 
tons, two between 6000 and 7000 tons, 12 between 
5000 and 6000 tons, 26 between 4000 and 5000 
tons. There are, therefore, in all 97 vessels over 
3000 tons, and over 2000 tons there are 152 
steamers. 

The same shrinkage in total, and particularly in 
the sailing tonnage, is shown in the record of vessels 
in the initial stages of construction. It has been 
shown that the tonnage building is 37,000 tons 
less than a year ago, but the labour value of the 
tonnage now is probably only about the same in 
respect that there was a year ago a larger number 
of vessels only being started. In other words, 
30.6 per cent. of the tonnage building a year ago 
was only being started ; now only 24 per cent. are 
in this position. Moreover, the tonnage being 
started is only about a half what it was in April, 
and as the total tonnage is very much less now 
than it was then, the state of trade is very 
much worse than at the spring of the year. In 
fact, one begins to despair of a return of those 
prosperous days of 1884 and 1878. In respeet of 
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work preparing there is the same marked diminu- 
tion in the proportion of sailing vessels to the 
total. Only 5.4 percent. of the tonnage is sailing 
ships, again less than for many years. The reason, 
of course, is to be found in the great economy of the 
triple-expansion engines in 9-knot steamers, where 
the fuel consumption is 13 to 15 tons per day for a 
cargo of 4000 tons and more, so that with more 





than double the work got from even such a slow, 





steamer than from a ship, the extra expenditure is 
soon made up. Moreover, the crew need not be 
so large where there are no sails to trim’ to catch 
every change in the breeze. 

Some reference has already been made to the 
foreign tonnage building, and here it is interesting 
to note that Belgium is the only country ordering a 
sailing vessel, and in this case the tonnage is only 
150 tons, so that it is evidently for the coasting 
trade. Germany is having six steamers, of 19,419 
tons ; Austria three, of 9030 tons ; Russia three, of 
6801 tons ; Holland two, of 6400 tons ; Norway one, 
of 3460 tons ; France two, of 2630 tons; Chili one, 
of 2400 tons ; Roumania one, of 2550 tons; Brazil 
five, of 1535 tons. The colonies stand on the list 
for one only, of 100 tons—a sailing vessel. 

As to the apportionment of the work amongst | 
the various districts, we subjoin a Table which will | 
be interesting. From this it will be seen that all 
ports excepting the Tyne, Belfast and Barrow, 
Maryport, and Workington, show improvement on 
the total of a year ago. The Clyde occupies a fairly 
satisfactory position, especially when it is borne in 
mind that they have the largest proportion of 
Government work. The total displacement comes 
to about 62,000 tons, but good progress is being 
made with all this work since it was ordered eight 
months ago, and so rapidly do Messrs. Thomson 
construct their battleships, that both the Jupiter 
and the cruiser Terrible will be launched before 
the new year has far advanced. A decrease of 
35,000 tons, equal to 14$ per cent., on the total 
of July last, is remarkable, and it would be interest- 
ing to know to what extent the coal-miners’ strike 
affected the result in making builders reluctant to 
tender for new work at the low prices prevailing, 
with a scarcity of coal and of material. The posi- 
tion of matters now is not nearly so satisfactory as 
in January, although the totals are similar, for not 
only is the Government work far advanced, but 
there is only a small proportion of the total 
in the initial stage of construction. The Tyne 
has lost much ground, and the total is lower 
than it has been since the summer of last year. With 
the exception of a battleship and a cruiser, the 
former forthe Japanese Navy, building at Elswick, 
there are only five torpedo-boat destroyers building, 
so that the position is not at all satisfactory. In 
the Wear district there has been a slow but steady 
recovery from the bottom point, some 65,000 tons 
in the winter of 1892-3, the total being now what 
it was this time two years ago. The Tees, too, 
is recovering, although the total is far below a 
normal, being but 65,170 tons. There is, however, a 
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| No. | Tons. | Tons. Tons. | Tons. 
Clyde .. . 97 | 204,909 239,196 203,227 182,567 
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Wear... --| 4 H 112,026 | 111,726 96,722 £5,653 
Tees .. .-| 25 | 65,170} 69,125 44,571 45,252 
Hartlepool and! 

Whitby -| 18 47,630 653,740 43,619 | 37,259 
Mersey .. ..| 8 640! . 940 3,680 3,310 
Barrow,&c. ..| 9 17,708 23,922 — | 17,368 
Belfast .. oa} 9 58,680 | 56,260 63,510 82,455 





gain of about 20,000 tons since the beginning of 
the year. Hartlepool has lost a trifle since July, 
but the total, 47,630 tons, shows a gain on the figures 
for the past 18 months. The Mersey still occupies 
an unsatisfactory position, although the British 
battleship Mars, building at Messrs. Laird’s, brings 
up the total to 15,000 tons. At Barrow, too, there 
are two second-class cruisers building, but withal the 
total is not so satisfactory as in previous periods, 
and the loss since Julyis 6000 tons. Belfast two years 
ago returned about 80,000 tons; but there has 
this year been a steady decrease, and here, as in 
other parts of the kingdom, it can scarcely be said 
that there is much more than six months’ work in 
hand, especially when one takes into consideration 
the state of advancement of the tonnage and the 
small proportion in the initial stages of construc- 
tion. 








THE FIELD COLUMBIAN MUSEUM. 

A.most every great International Exhibition is 
kept in evidence by some permanent memorial, 
which more or less fully, compensates for the tran- 
sient character of those gatherings of the nations. 





South Kensington Museum arose from the ashes of 


the World’s Fair of 1851 ; the Palais de ]’ Industrie 
is the monument of the two first great Paris Exhi- 
bitions ; the Rotunda stands to-day in the Prater 
to recall the triumphs of the Vienna Exhibition 
of 1873; the Memorial Hall in Fairmount Park 
serves the same office for the Centennial held in 
Philadelphia in 1876 ; the Machinery Hall remains 
in permanence on the Champ de Mars, over- 
shadowed by the Eiffel Tower, and flanked by the 
twin galleries of art, to give a scale to the Paris 
gathering of 1889 ; and, latest of all, it is intended 
that the Art Buildings in Jackson Park shall 
remain, and be converted into a museum as one 
monument of the World’s Columbian Exposition of 
1893. It would, however, be scarcely characteristic 


| of Chicago if she were content with following the 


example set by so tranquil a city as Philadelphia 
more than 20 years ago. To preserve as a perma- 
nent museum one of the most beautiful (and the 
only substantial structure) of the many architec- 
tural triumphs of that wondrous Exhibition, is 
certainly desirable, but would be wholly inadequate 
for the importance of the occasion ; and accordingly 
we are quite prepared to learn that the monument 
is to be worthy of the object it is to glorify, and is 
to surpass any similar undertaking yet attempted, 
in wealth, extent, and completeness. In the mean- 
time the Art Buildings at Jackson Park are to re- 
ceive such objects as were obtained, by purchase 
or by gift, at the close of last year’s Exhibition, 
as well as those others that will doubtless accumu- 
late until the new museum building will be com- 
pleted. We are at present without data as to the 
precise scope and purpose of the undertaking, and 
it is hardly probable that those to whom its 
management is for the present intrusted, have 
any definite idea as to its ultimate development. 
But we may safely assume that the museum will be 
a centre for science, art, and industry, modelled, 
no doubt, upon South Kensington and other great 
European museums of the same class. It is worth 
while to explain that this scheme is not altogether 
the direct outcome of the Columbian Exposition ; 
the project was actively on foot before 1893, and 
would no doubt have been brought to more or less 
completeness had New York, and not Chicago, 
secured the doubtful privilege of the Columbus 
celebration. It is certain, however, that the scale 
will be larger, and the execution more complete, 
than was originally contemplated; the success 
attained last year demands no less ; the accumula- 
tion of interesting objects left after the close of 
the Exhibition, gives some idea of what may be 
expected to happen during the next few years, 
after the importance of the museum shall be 
realised ; when an epidemic of competing genero- 
sity shall attack the wealthy citizens of Chicago ; 
and when the determination shall become general 
that this particular institution is to take the lead 
of every other in the United States. To found 
and to equip such a museum involves a great ex- 
penditure, but this a matter that seems to have 
presented only small difficulties. No less than 
seven millions of dollars are in sight, insured 
by the lavish generosity of a few Chicago citizens. 
Of these, the most prominent is Mr. Marshall 
Field, the head of the largest firm of dry-goods 
merchants in the world; this gentleman has already 
advanced a million of dollars. Mr. George Pull- 
man, whose name has been much before the 
public of late in connection with the recent labour 
troubles in the United States, has made a very 
large donation, which will doubtless be followed by 
other gifts, and several other gentlemen have also 
contributed considerable sums. But Mr. Field 
stands pre-eminently at the head of this move- 
ment ; the gift of one million dollars is only the 
first instalment of a donation which is to attain 
the vast dimensions of one million sterling. No 
wonder that under these conditions, the city of 
Chicago is filled with that sense of gratitude so 
correctly described as a lively appreciation of 
favours to come, and has decided that the great 
museum of the future is to be called after the name 
of this most munificent donor. 

Every one who visited Jackson Park last year 
will remember the unique collection contributed 
by the Baltimore and Ohio Railroad, and which, 
under the title of the ‘‘ History of the Railroad,” 
formed one of the great attractions of the most 
interesting building in the whole Exhibition—that 
devoted to the display of objects connected with the 
scienceof transportation. By models, actual relics, and 
by drawings, the development of steam locomotion 
was set forth in a manner never before attempted, 
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and with a completeness and ingenuity that reflected 
the utmost credit on the powerful and historic rail- 
way company, and on the principal organiser of 
the exhibit, Major J.G. Pangborn. The collec- 
tion covered an area of about 36,000 square feet, 
and cost 24,0001. ; it included nearly 60 originals, 
or copies, of famous early engines, and 2000 draw- 
ings, photographs, and pictures. The Pennsylvania 
Railroad Company made a somewhat similar 
display, but their exhibit served to illustrate only 
the development of steam locomotion on their 
own lines. No less interesting, but not so showy 
and extensive as the exhibit of the Baltimore and 
Ohio Railroad, the display made by the Penn- 
sylvania Corporation cost about 20,000/.; both 
> i collections, not to speak of a number of 
smaller exhibits, were presented to the Field 
Columbian Museum, and thus, at once, a nucleus 
large enough to set up a moderate museum as a 
going concern, was available. We may take this 
opportunity of placing a fact on record that has 
been somewhat ungenerously lost sight of in con- 
nection with the English contribution to the Balti- 
more and QOhio’s history of the railroad. It was 
almost wholly owing to the disinterested efforts of 
Mr. Clement E. Stretton, of Leicester, that the 
very valuable and complete series of drawings 
of historic locomotives from this country, as 
well as many actual examples of early permanent 
way, were obtained ; yet, so far as we are aware, Mr. 
Stretton has never been credited with his impor- 
tant co-operation except in the columns of this 
journal. Oversights of this nature are particularly 
unfortunate, and are very liable to misconstruction. 
Starting with such an admirable collection illustrat- 
ing that branch of industrial science which has done 
more than any other for the welfare of the world, 
it was only natural that the first development of 
the museum should refer to the subject of trans- 
portation ; in fact, it would appear that at present 
this subject is attracting almost the whole atten- 
tion of the managing directors, and that for some 
time to come, the Field Museum will be chiefly, if 
not altogether, a museum of transportation, of 
every kind, and from all parts of the world. To 
give practical effect to this intention, a small com- 
mittee was formed, consisting of Major J. G. 
Pangborn, honorary director of the ‘‘ World’s 
Railway” section of the Field Museum; Lieut. 
Hugh T. Reed, representing the telegraph depart- 
ment ; Mr. W. H. Jackson, official photographer ; 
Mr. Clement F. Street, mechanical engineer, and 
Mr. E. E. Winchell, artist. These gentlemen 
have a roving commission to travel over the world, 
and to collect everything they can acquire, which 
they consider of sufficient interest for the museum. 
The members of the committee left New York to 
enter on their pleasant mission, on September 26, 
and they expect to be absent for 24 or 3 years. 
Their visit to this country will occupy them till the 
end of November, when dear will leave for Gibraltar. 
Crossing into Northern Africa, the route will lie 
through Morocco, Algeria, Tunis, Egypt, and the 
Syrian coast, to Turkey. From Constantinople, 
steamer will be taken across the Black Sea and 
thence to the Caspian, and a trip made over the Rus- 
sian Government line to Samarcand in Turkestan. 
Returning, the tour embraces the journey overland 
to Teheran, the capital of Persia, and thence to the 
head of the Persian Gulf, where steamer will be 
taken for Ceylon. From there the committee will 
go by rail through India, taking in Bombay, Cal- 
cutta, Delhi, Rangoon, and thence to the Straits 
Settlements and Siam, and from there to Hong 
Kong, Canton, Shanghai, and Pekin ; thence across 
to Korea and Japan, to Honolulu and to Australia, 
crossing over to New Zealand. Then to Mada- 
gascar, to Zanzibar, and other points on the east 
coast of Africa, down to Cape Colony, and around 
up the west coast to Portugal. 

It is intended that some six or seven months 
shall be again spent on the continents of Europe 
and Asia, taking in the large and important exten- 
sion of railroad lines in Russia, and covering very 
thoroughly all transportation routes throughout 
this part of the world. About the middle of 1896 
the committee expects to sail from Lisbon for Rio 
Janeiro, going through South and Central America, 
Cuba, West Indies, and Mexico, returning to Chi- 
cago, the point of original departure, about the 
middle of February, 1897. 

From the foregoing summary of the proposed 
itinerary, it will seen that the committee has 
plentiful occupation in store, and that, considering 
the large sums at its disposal, and the general wish 





to forward the project, it will probably despatch 
to Chicago more objects for the museum than can 
be accommodated, particularly as the original idea 
of dealing only with railway development, has now 
been extended to embrace all means of transporta- 
tion. It is stated that the general purposes of the 
institution are not strictly confined to such as would 
be ordinarily recognised as coming within the 
proper field of a museum, it being the intention to 
so construct the new edifice at Chicago (or that part 
of it devoted to transportation) as to permit the 
showing of all details in connection with the rail- 
way practice in various countries, that there may 
be a comprehensive demonstration of everything 
pertaining to railway operation and management, 
and, therefore, the committee will make careful in- 
vestigation of the practices in vogue in the different 
countries, taking in such as pertain to permanent 
way, structures, equipment, motive power, opera- 
tion, management, and literature. 

The full realisation of this project, which must 
be constantly extended to keep pace with progress, 
would prove of very high value to the world, but it 
would, we think, speedily outgrow the liberal 
dimensions now assigned to it, and must in the 
end, tax the resources of the museum beyond all 
practical limits. But although necessity will pro- 
bably set restrictions on the present programme, 
there can be little doubt that the success of the 
Transportation Section of the Field Columbian 
Museum is already assured, and it is certain that 
the scheme will command much goodwill and use- 
ful co-operation in this country and on the Conti- 
nent. 





THE POLLUTION OF THE AIRE 
AND OALDER. 


(Concluded from page 460.) 


Tue prohibition of the injurious discharge of 
solid matters involves the important principle that 
the operations of nature in this respect shall not be 
interfered with. Not only shall refuse or other 
solids be kept out of the waterway and placed 
beyond reach of its flood waters, but such solids 
as are actually brought in suspension by abrasion, 
erosion, or any other force of nature, and im- 
pounded in their hourly and daily flow by weirs 
across the stream or in separate reservoirs, shall 
not after accumulation be discharged in bulk to 
the injury of riparians below. That such injury 
must follow in ordinary practice is capable of the 
clearest proof. Fish, which live in a flood when 
the volume of water bears due relation to that of 
the solids it carries, are easily destroyed by a dis- 
charge of mud in a shrunken current. For all 
manufacturing purposes, even in streams more or 
less polluted, turbidity of water is most injurious, 
and valuable goods, including woollens and dyes, 
are often destroyed or materially depreciated by 
such discharges. In flood time both fish and man 
are usually on their guard, and direct their course 
accordingly ; whereas foul dams are discharged as 
it may chance to suit the convenience of the owner, 
and the turbid stream often inflicts the injury 
before its presence is detected. 

This question was strongly contested. The pro- 
moters held to their guns, and the petitioners, 
even after the day was lost, still fought on. The 
chief opposition came from the millowners of Hali- 
fax, who made their basis of opposition the fact 
that owing to the physical conformation of the 
valleys in which their works stood, difficulties 
insuperable would make this provision impractic- 
able. The line of cross-examination suggested 
that the discharge of mill dams did no harm, 
the sludge usually being sluiced out into a flooded 
stream and so carried off ; that the sludge gravi- 
tated into the dams and was not produced by the 
owners ; that it could not be taken out except 
at a vast expense, including the stoppage of the 
mill for days together; and that, finally, when 
taken out it could not be disposed of. But the 
anand witnesses stated that mill reservoirs and 

ams were not usually cleansed in time of flood, but 
in dry weather or holiday times when the mills 
were not running, so that no inconvenience of that 
kind was necessary, and that in case of large dams 
more frequent cleansing would get over any difficulty 
as to time ; that even in the operation of throwing 
the sludge into the waterway, barrowing on planks 
was necessary, and that a little extension of this 
would take it to the banks, where in most cases 
there was room for deposit and drying, the dried 





sludge being in all cases useful for tillage, and 
likely to become, as the streams became purified, 
more useful still. Even large reservoirs were thus 
dealt with at times, and the instance was given of 
the Hewenden reservoir of the Bradford Corpora- 
tion, which a few years ago was emptied and in 
this manner cleansed of its mud. Also it was 
shown that in most cases of public works residuum 
lodges were made above reservoirs, and regularly 
cleansed by barrowing out the sludge. 

It was then objected that the sludge could only be 
got at by first discharging the water, and that this 
could only be done by opening a sluice at the bottom 
of the reservoir, the very act of which would carry 
out the sludge commingled with the water. This 
was assented to as things now stand, but it was 
pointed out that there was nothing to prevent the 
use of the common device in sewage tanks for 
precisely the same purpose, namely, a floating arm 
pipe, whereby with a flexible joint the clear water 
could be discharged by a floating outlet down to 
the level of the sludge, which then could be bar- 
rowed out, or pumped out, which in some cases 
would be the cheaper method. Also, where the 
exigencies of the case demanded the constant use 
of the reservoir, it might be dredged out; this 
would apply to sludge deposited above river weirs. 
It was also shown that by the use of proper screens 
across the intake of the various streams, the vast 
bulk of the larger sediment, the stones, gravel, 
coarse sand, leaves, and wreck, could be kept out 
of the reservoirs. There was scarcely acase in which 
the difficulties conjured up could not be overcome, 
and it was shown that even Messrs. Crossley, who 
strongly opposed this clause, had ample facilities 
for the purpose. 

Much evidence was given in opposition, one 
witness stating that each 10 acres of moorland 
at the head of a stream annually give off 1 ton of 
solid débris to the stream, and that it would be 
practically impossible to deal with this otherwise 
than by sluicing out. Nevertheless the Committee 
passed the clause, but granted one exception to 
it in the case of the London and North-Western 
Railway Company. The company are the owners 
of Aspley Goit, a cut 200 yards long by about 
20 ft. wide, supplying water from the River Colne 
at Huddersfield to their canal. In this cut is de- 
posited such an accumulation of filth that it has 
become a great nuisance to the densely peopled 
neighourhood in which it lies, and is now sluiced 
out direct into the river below the weir twice weekly. 
It was pleaded that this could not be removed other- 
wise, and thatif it were, that the cure would be worse 
than the disease. The promoters showed that by 
reconstructing the present sluices so that a narrow 
dredging boat could pass through them, there was 
nothing to prevent the sludge in this 200 yards of 
goit being dredged out and deposited in suitable 
places — as the company at present dredge 
out and deposit the sludge in the 19 miles of canal 
they possess, of which many miles are through 
localities equally populous, and in doing which no 
difficulty is found. But for reasons best known to 
themselves, the Committee saw fit to make this ex- 
ception. and thus perpetuate what is probably the 
most serious source of pollution by solids on the 
whole of the River Calder and its tributaries. 

The next object of the Bill—the definition of 
liquid sewage—had an important development. It 
was contended by the county boroughs in their 
petitions, that the clause would cast upon all local 
authorities having sewers a duty impossible of per- 
formance, inasmuch as it would forbid the discharge 
into streams of effluents from sewage works, no 
matter how purified they might be. It was also 
contended that by it the use of storm overflows as 
sewers would be illegal, inasmuch as they could 
not be used without bringing liquid sewage into the 
stream. Both contentions were thoroughly threshed 
out in Committee. The first did not meet with much 
sympathy, the Committee themselves pointing out 
that the Jefinition did exactly the reverse of what was 
alleged, for it excluded from streams “‘ unpurified ” 
sewage only. With regard to the second, the point 
really at issue was not the necessity of storm over- 
flows, but their express authorisation by Act of 
Parliament. The necessity was at once admitted 
with this limitation only, that in the case of a prac 
tical separation of storm water from sewage proper, 
overflows were not required. 

But when the direct legalisation of storm over 
flows was sought, the question at once arose : Under 
what limitation or definition ? for limitation or de- 
finition there must be, both of construction and use. 
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The promoters’ engineers had endeavoured to draw 
up a clause that would meet the exigencies of the 
case, but had failed from the immensity of the 
technical difficulties involved. These difficulties 
applied to the position of the overflows, their num- 
ber, height of sill; capacity and gradient of both 
sewer and overflow drains; flood levels of the 
streams into which they discharged relative to the 
creation of backwater altering the effective hydraulic 
gradient ; extent of catchment area; depth and 
incidence of rainfall ; and lastly, the volume of 
sewage to be provided for. The conditions govern- 
ing these varied in every locality, and so especially 
did the configuration of the land, which has largely 
to do with the velocity with which storm waters 
arrive at the points of overflow. Noformula could 
be laid down which would not entirely fail in most 
cases, and the promoters’ witnesses could not see 
the possibility of putting any useful definition into 
an Act of Parliament. 

On the other hand, the abuse of storm over- 
flows was universal, being often constructed merely 
as bye-washes to save the cost of large sewers. 
To prevent this abuse the weight of experi- 
ence seemed to indicate that it would be the 
safest course to endow the proposed Conservy- 
ancy Board, by means of the definition of ‘‘ liquid 
sewage,” without any exception in favour of that 
passing by storm overflows, with a controlling 
power over the construction and use of these over- 
flows, as had been done in the case of the Mersey 
and Irwell Act. The strength of the promoters’ 
position was proved by the fact that no attempt 
was made by any of the opponents to the Bill to 
show that the difficulties raised against their pro- 
posal could be overcome ; not even a suggestion in 
the direction of defining the limitation of the 
construction or use of storm overflows was made. 
The Committee passed the clause without altera- 
tion. 

We next come to that difficulty in the way of 
rivers purification, the words ‘‘ best practicable and 
reasonably available means.” 

Section 3 of the Act of 1876 provides, inter alia, 
that if any person (or authority) shows to the satis- 
faction of the Court that he is using the best prac- 
ticable and available means to render harmless the 
sewage matter falling into a stream, he shall not be 
deemed to have committed an offence. The two- 
fold difficulty here is, what are the best practicable 
means, and what is meant by the wse of them? The 
treatment of sewage isnot an exact science, and 
never will be, and there may easily be twenty 
‘* best practicable means ” in existence, each suited 
to its particular sewage, or its particular phase 
of the hourly variations of sewage. Who is to 
say which is the best? Then, as to the words 
‘if he is using,” the difficulty is still greater. 
Let us illustrate it. The inspector visits certain 
outfall works, where a precipitation process is used. 
At 6 p.m. he takes a sample of the effluent, which, 
on analysis, he finds little better than crude sewage. 
But a close scrutiny of the process of treatment 
immediately before or after the sample is taken, 
discovers no flaw in it. It is one of many efficient 
methods of treatment, and, if properly worked, a 
method which must produce a very different effluent. 
What is his conclusion? Clearly, that the means 
at that moment in use were not in use at the pre- 
cise time at which the sample he has taken was 
actually, as sewage, passing through chemical 
treatment. What he sees, therefore, is an index 
to the treatment six, eight, or ten hours before, 
and he knows something is wrong, but what is 
he to do? The ‘‘best practicable means” are 
being used, and he is helpless unless he can 
watch the whole process from morning till 
night. The converse of this also would happen, 
where during a morning visit, after seeing a 
method in operation which is not the best practi- 
cable, he may discover the effluent to be almost 
perfect, being in point of fact mostly spring water 
which has leaked into the sewer joints during the 
night. Thus the space of time which must inevit- 
ably elapse between the entrance of a unit of 
sewage into any system of tanks, and its exit at the 
effluent outlet, renders this provision, as we have 
already said, a stumbling-block. 

In the case of ‘‘ liquid sewage” the Committee 
declined to re-affirm it, but singularly enough did 
so with respect to ‘‘ liquid manufacturing pollution,’ 
the creators of which will thus continue to possess 
a useful loophole for defence against the law. What 
the promoters wished to substitute was very diffe- 
rent. It was this, that the Local Government 











Board (whose consent is necessary to the prosecu- 
tion of manufacturers) should not give such con- 
sent to proceedings unless they were satisfied, after 
due inquiry, that means for rendering harmless the 
polluting liquid were reasonably practicable and 
available under all the circumstances of the case. 
This carefully-worded clause took away any shield 
for malpractices, and at the same time amply pro- 
tected the manufacturers from the possibility of 
burdens too heavy to be borne. No doubt inces- 
sant vigilance at all hours will check systematic 
neglect, but in the end certainty of punishment is 
the sole guarantee of the observance of the law, for, 
as Confucius said, ‘‘If there be virtue, what need 
of laws?” and that this certainty will result is more 
than doubtful. 

The last important object of the Bill as presented 
to the Lords, was the abrogation of the provision 
of the Act of 1876, that the Local Government 
Board shall not give their consent to a prosecution 
in respect of liquid manufacturing refuse, unless 
they are satisfied that ‘‘no material injury” will be 
inflicted by such prosecution on the interest of any 
industry. This at first sight seems but a reason- 
able safeguard against the realisation of the old 
proverb of paying too dear for one’s whistle. 
But when we reflect how difficult it is to define 
‘* material injury,” and how easy to prove that there 
must be ‘‘ material injury” by the aid of witnesses 
in the same trade, who should be the best judges, 
and whose zealous sympathies will readily convince 
them that any serious attempt to enforce the Act will 
infallibly result in suchinjury, the substantial objec- 
tions to so vague a term are realised. Everything in 
an Act that creates doubt, delays justice ; and tardy 
justice is injustice to all. The promoters wished 
not only to remove doubt, but at the same time to 
strengthen their powers, and they accordingly pro- 
posed to substitute for the proviso recited, another 
to the effect that the Local Government Board 
shall not give their consent to such a prosecution 
unless they are satisfied that the means for render- 
ing harmless the polluting liquid are reasonably 
practicable and available under all the circum- 
stances of the case. 

This seemed a suflicient protection to trading 
interests, but no clause was more strenuously op- 
posed. If, as Mr. Pope put it, the means do exist 
at a reasonably practicable and available cost, why 
should they not be insisted upon? What need of 
the additional line of defence, or rather loophole of 
escape, contained within the use of the words, ‘‘ ma- 
terial injury.” The view of the promoters’ object was 
somewhat inverted by the opposition, and it was 
suggested in cross-examination that by excluding 
this proviso they might indicate a desire to enforce 
the Act, even at the risk of inflicting ‘‘ material 
injury” upon trades. To all arguments, however, 
the promoters replied that what they desired was to 
remove what they felt was an impediment in the 
way of a just enforcement of the Act; in fact, 
although it was not so expressed, what they wanted 
was the removal of the necessity for proof absolute 
of a negative. The argument of their opponents 
prevailed, and thus the Bill in an important point 
was left weaker than the Mersey and Irwell Act. 
It is noteworthy that in this decision the Com- 
mittee were not unanimous. 

Thus the West Riding Rivers Act was passed.* 
If not so strong a measure as its forerunner, the 
Mersey and Irwell Joint Committee Act of 1892, 
this is to be attributed, not to any retrograde views 
as to the needs of the great industrial streams of 
this country, but to the plain fact that the Man- 
chester Ship Canal floated the latter Act. The 
imperative needs of that great project, conjoined 
with the universal enthusiasm it aroused amongst 
all those inland towns and districts chiefly con- 
cerned in the pollution of the Mersey and Irwell, 
silenced all real opposition. The West Riding 
Act, on the other hand, had to fight its way 
at every step against a powerful and united 
opposition, whose able leaders would, if they 
could, have pierced every effective clause with a 
loophole of escape ; and that it is a sound, work- 
able measure is due not only to the foresight of the 
two Parliamentary Committees who investigated it, 
but to the skill and patient resolution of its 





* The Joint Committee have not attained all their 
objects. That was scarcely to be hoped for at the first 
attempt. But they have secured improved procedure, 
administrative unity, the entire prohibition of the injuri- 
ous discharge of solid matters into the streams, a definition 
of liquid sewage, and improved powers of inspection, 
besides other minor advantages. 





originator, the solicitor to the West Riding County 
Council. 

At last, then, after 28 years’ delay, the Con- 
servancy Board of Sir Robert Rawlinson’s Commis- 
sion of 1866 is an accomplished fact, and the rivers 
of the West Riding have secured the charter of 
their rights. 





NOTES. 
Tue Nortu Sea-Batric Canat. 

A COMMENCEMENT has now been made with let- 
ting the water into the sluices at Brumisbiittel to 
6 ft. depth, and at Holtenau up to 30 ft. depth. 
It has been decided to build a harbour for torpedo- 
boats close to Holtenau, at the Wiker Bay, and 
the work will be soon taken in hand. The bridge 
at Levenson will be opened for traftic in the begin- 
ning of November ; its greatest height is 142 ft., 
and its greatest span 543 ft. The bridge will be 
divided into three sections, one for carriage trafiic, 
one for the Kiel-Eckernféhrde Railway, and one for 
foot-passengers. The canal will be crossed by 
four railway lines and six high-roads. The State 
Railway at Renzburg is carried over the canal 
by means of two swing-bridges, which are being 
worked by steam. The Itzehoe-Heide Railway is, 
at Kuden Lake, carried over by means of a swing- 
bridge, which has a length of 356 ft., and the New- 
miinster-Heide Railway crosses the canal by the 
Griinenthal bridge, which is 140 ft. above sea 
level. This bridge has been ready for a couple 
of years, and the canal proper is completed from 
the Elbe to the Griinthaler station. The landslip 
at Grosz Bornholt has proved to be much more 
extensive than what was at first anticipated. The 
quantity of earth and mud which has slipped 
amounts to about 80,000 cubic metres, and dredgers 
cannot be used with advantage, on account of numer- 
ous springs in the bottom. About two million cubic 
feet of fascines and 100,000 cubic feet of gravel 
have been deposited at the most exposed places. 
The damage will, however, hardly be fully repaired 
till the spring of next year. More recently another 
landslip took place at Grosz Bornholt, but this time 
luckily only extending over a distance of about 
60 ft. In the neighbourhood of Rosenkranz the 
firm of Holzmann and Co. the other day arranged 
a large féte for the men, who had been employed 
on the thirteenth section of the canal, which is now 
completed. Twenty steamers, gay with flags, con- 
veyed the 1500 men and about 100 invited guests 
to the appointed place. The chief engineer of the 
firm stated in his address that the firm, which had 
contracted for sections 9, 13, and 14, had employed 
from 1500 to 2500 men, and that they had removed 
17,000,000 cubic metres of earth. In addition to 
these sections, the firm has also had the earthwork 
at the Holtenau sluice. 


Tue Pirrinc or Borers. 


In an article recently published, M. Olroy, a 
French engineer, gives the result of his investiga- 
tion into the pitting of boilers. Pitting is particu- 
larly likely to occur if a water very free from lime 
is used in a clean boiler. The pits take the form 
of conical, or more frequently spherical depressions, 
which are filled with a yellowish-brown deposit 
consisting mainly of iron oxide. The volume of 
the powder is greater than that of the metal 
oxidised, so that a blister is formed above the pit, 
which has a skin as thin as an egg-shell. This skin 
contains usually both iron oxide and lime salts, 
and differs greatly in toughness. In many cases it 
is so friable that it breaks with the least shock, 
falling to powder, whilst in other cases the blister 
detaches itself from the plate as a whole. An 
analysis of the powder in the pits showed it to con- 
sist of 86.26 per cent. of peroxide of iron, 6.29 per 
cent. of grease and other organic matter, and 4.25 
per cent. of lime salts, the remainder being 
water, silica, aluminium, &c. The skin over the 
pits was found to contain 38 parts of calcium car- 
bonate, 12.8 parts of calcium sulphate, and 32.2 
parts of iron oxide, with about 8 per cent. each of 
magnesium carbonate and insoluble matter. Feed 
heaters often suffer badly from pitting, particularly 
near the cold water inlet, and in boilers the parts 
most likely to be attacked are those where the 
circulation is bad, especially if such portions are 
also near the feed inlet. In locomotives the 
bottom of the barrel is most frequently attacked, 
and the largest ring. The steam spaces are gene- 
rally free from pitting, unless the boiler is fre- 
quently kept standing with water in it. As the 
water evaporates, pitting is then likely to occur 
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along the region of the water line, a part which in 
a working boiler is generally free from attack. 
This is especially the case if lonyitudinal joints of 
the boiler are liable to be exposed by the evapora- 
tion of the water, and to form a ledge on which 
moisture can rest. When a boiler forms one of a 
battery, and is kept standing for a long interval, 
the top of the boiler is liable to pitting. Steam 
finds its way into it, and condenses on the roof, 
causing bad pitting there. Perfectly pure water 
containing no air does no harm, and steam alone 
will not cause pitting, unless it gets a supply of air. 
The Loch Katrine water of Glasgow, which causes 
pitting on clean boilers, contains much gas. MM. 
Scheurer-Kestner and Meunier-Dolfus inclosed a 
polished iron bar in a natural water containing 
much oxygen, and no lime salts. The bar gradually 
rusted, but the corrosion ceased when the oxygen 
was used up. The bar was then removed, re- 
polished, and put back, after which it remained 
perfectly bright. Repeating the experiment with 
water containing lime, the rusting was much less com- 
plete, the lime salts forming a protective layer on 
the iron, but on polishing this off corrosion recom- 
menced. In distilled water the bar remained quite 
bright. The corrosion is much more rapid if the 
water contains carbonic acid gas as well as oxygen. 
In this case a voltaic action takes place. The rust 
first formed is electro-positive to the iron, which 
then dissolves away, decomposing the water. It 
is for this reason that in cases of pitting it is essen- 
tial that all traces of the iron peroxide should be 
cleaned from the metal, or the rusting will con- 
tinue. 


BetGi1an Coal AND Iron. 


The production of coal in the Hainaut last year 
was 14,071,430 tons, as compared with 14,253,750 
tons in 1892, showing a decrease of 182,320 tons 
last year. The value of the coal raised last year 
was 5,233,440/., as compared with 5,812,124/. in 
1892, showing a falling off of 578,684/. The average 
selling price declined from 8s. 3d. per ton in 1892 
to 7s. 5d. per ton in 1893, showing a reduction of 
10d. per ton. The cost of production only declined 
from 7s. 8d. per ton in 1892 to 7s. 2d. per ton in 
1893, so that the average profit realised last year 
was only 3d. per ton, as compared with 5d. per 
’ ton in 1892. Only 39 mines were worked at a 
profit in 1893 ; the corresponding number in 1892 
was 42. The gross profit realised last year was 
189,368/., as compared with 299,846 in 1892. In 
1891, the corresponding profit realised was 
989,093/. ; and in 1890, 52,312/. It will be seen 
that profits have been steadily declining for the 
last three years, and that they have now almost 
disappeared. The wages paid to workpeople of all 
classes last year averaged 34/. 10s. 4d. per head, as 
compared with 37/. 15s. 2d. per head in 1892 ; 
but it will be observed that the falling off in 
prices was proportionately much heavier than 
the reduction in wages. The number of work- 
people employed below ground last year was 62,910, 
while 22,973 were employed on the surface. The 
total representing the number of persons employed 
below ground last year comprised 2049 women and 
girls ; the corresponding proportion in 1892 was 
2716, and in 1891, 3468. The greatest depth to 
which coal-mining operations have been carried in 
the Hainaut has been 26863 ft. The quantity of 
coal produced inthe Hainaut last year was 11,207,400 
tons; the number of workpeople employed in 
coke-making last year was 1747. The production 
of coke effected in the Hainaut last year showed a 
falling off of 136,385 tons. 
in the Hainaut last year to the extent of 1,072,510 
tons, showing an increase of 110,811 tons as com- 
pared with 1892. Of the coal produced in the 
Hainaut last year, 4,229,860 tons were exported in 
various forms. Refining pig, casting pig, and 
pig for steel were made in the Hainaut last 
year to the extent of 259,510 tons, the esti- 
mated value being 469,008/. This production was 
effected with 12 blast-furnaces, which consumed 
34,150 tons of Belgian iron minerals and 521,700 
tons of foreign iron minerals. The number of 
workpeople employed at the furnaces was 1120. 
The production of pig effected last year in the 
Hainaut showed a reduction of 11,003 tons as 
compared with 1892. The number of iron works 
in activity in the Hainaut last year was 25 ; these 
works comprised 301 puddling furnaces and 92 
rolling trains. The number of workpeople was 
7954 ; the consumption of coal 561,410 tons. The 
consumption of Belgian pig was 335,640 tons, and 
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the consumption of foreign pig was 42,510 tons. 
The total quantity of finished iron made last year 
was 337,180 tons, or 25,661 tons more than the 
corresponding quantity made in 1892. The value 
of the finished iron made in the Hainaut last year 
was computed at 1,615,586l., while the quantity 
of rolled steel produced was 37,855 tons, of an 
estimated value of 193,344l.; the corresponding 
production in 1892 being 21,054 tons. 








THE BOILER QUESTION IN THE NAVY. 
To THE EprTor OF ENGINEERING. 

Sir,—Before ‘* Argus” accused me of Ripeonngee g = 
he should really have made a little more sure of his 
ground. I gave no account of a race “‘ between Adelaide 
and Melbourne.” A glance at the map will show that 
Jervis Bay lies between Sydney and Melbourne ; a vessel 
steaming towards the latter port from the bay must be on 
her homeward voyage, as, of course, both the steamers 
were. The distance from Jervis Bay light to Melbourne 
is 497 miles ; the Australia, taking 30 hours to cover this 
must have been steaming 16.56 knots, and the Armand 
Béhic 16.8. Here we have the two vessels travelling for 
30 hours in exactly the same conditions of wind and 
current—result, that the Armand Béhic proves herself 
the faster. If the Australia, as ‘‘ Argus” affirms, is 
capable, under more favourable circumstances, of steam- 
7d knots and over, then, @ fortiori, so is the Armand 

éhic, 

This completely knocks the bottom out of the elaborate 
fabric of comparisons which ‘‘ Argus ” has built up on the 
conclusion that 154 knots is the very limit of the posai- 
bilities of the M. M. Company’s steamers, a conclusion 
arrived at largely through this geographical blunder. 

Whether the speed of the steamers affords a reliable 
estimate of the efficiency of their boilers is quite another 
matter; it appears to be near enough for “‘ Argus,” 
who considers that the economy of two engines, with 
strokes of 54 in. and 72 in. respectively, should be about 
the same ! 

His knowledge of the Belleville boiler and of Australian 
geography seems to be about on a par; the idea of 24 
boilers requiring 24 sets of steam traps and reducing valves 
is altogether too comical. 

The letter is almost too long for most people to wade 
through, but if the above is a fair sample of the accuracy 
of the other results arrived at, perhaps further investi- 
gation is unnecessary. 

In conclusion, may I, without being hypercritical, 
remind ‘‘ Argus ” that a ‘‘ knot” is a unit of velocity, not 
of length, and that for a man with his extensive nautical 
knowledge to write of a vessel steaming 16 knots per hour 
is as bad as for an engineer to work out his cards in 
horse-power per minute / 

I am, Sir, yours obediently, 
C. Humpurey GILBERT, 

24, Weltje-road, Ravenscourt Park, W., 

October 16, 1894. 





THE EFFICIENCY OF THE SERVE TUBE. 
To THE Epitor oF ENGINEERING. 

Srr,—Your correspondent Mr. F. Gross has mis- 
interpreted my meaning with reference to the proposed 
twisting of the ribs or projections in the Serve tube. 
What I wished to convey was that, by twisting the ribs, 
in addition to the using of retarders, a greater efficiency 
would be obtained than by the use of retarders alone, for 
the retarders would force the passing furnace gases to 
enter the spaces between the ribs, and the greater the 
surface exposed by these ribs, the greater would be the 
heat taken up by the material of the tube. Now, the length 
of a spirally-twisted rib would be greater than that of a 
straight one, consequently the surface exposed to the 
gases would be greater in the former than in the latter 
case. The cross-sectional area of the tube being the same 
for the spiral as for the straight ribs, there would be no 
tendency to increase the velocity of the escaping gases, 
but, on the contrary, owing to increased surface, and con- 
pao ame & increased friction, they would be retarded. Of 
course, there are objections to the twisted ribs, both in 
manufacture and practice, the straight ribs giving a clear 
way for inspection, and also for the passing of a stopper 
through from the smokebox end, as pointed out by Mr. 


TO8S. 
With reference to ‘‘E. A. C.’s” proposed externally- 
ribbed tube, besides the difficulty of manufacture of these 
tubes, which would require enlarged ends for the tubes 
themselves, or else suitable cover-plates on the tubeplates, 
to allow for the introducing of these tubes into their 
places, there would also be the great liability for boiler 
deposit to accumulate on the water side, or heating surface, 
of this class of tube, which would consequently decrease 
the efficiency of the tube as @ transmitter of heat. It 
would also be difficult to remove any such deposit with- 
out taking out the tubes. The external ribs would also 
interfere to a greater extent than tubes with plain outside 
surfaces, with the free circulation of water in the boiler, 
thereby preventing it from carrying away the heat freely 
from the material of the tube, and thus, as it were, choke 
the heating surface. 

As regards the reduction of the thickness of the tube 
consequent on the increase of strength afforded by external 
twisted ribs, I do not think this would be of much 
moment, as the reduction of thickness would be but slight, 
and the rate of transmission of heat varies inversely as 
the thickness, and not inversely as the square of the thick- 
ness, as stated by “‘E. A. C.,” for we have on the 
authority of the late Professor Rankine (see his ‘‘ Manual 





of the Steam Engine,” page 258): Jn the case of a flat 
plate, stich as a firebox plate neglecting the stays, if dx 
denote the distance perpendicularly to the surfaces of 
the plate, through which the heat is transmitted, dT 
the difference between the temperature of the heated 
surface T; and that of the heating surface T, K the 
coefficient of conductivity, then the rate of conduction 
through the plate will be 


q=K4t, 
ax 


Treating K as constant, we have 


_yzT—-T 
Q=K mae 
From which Professor Rankine concludes that the rate of 
conduction through a flat plate of uniform thickness is 
simply proportional directly to the difference between the 
temperatures of the two faces of the plate, and inversely 
to its thickness. 
OF course in the case of a curved plate, such as a boiler 
tube, the above would be modified by a pa of etfi- 
‘ . +, heated surface ‘ 
ciency for the heating surface, viz., aioe Seeger ae 
It seems to me that it is to this ratio that water-tube 
boilers, such as Yarrow’s and Thornycroft’s, greatly owe 
their efficiency, where the tubes are heated externally, in 


which the above ratio becomes a instead of the re- 


ciprocal d “2 2¢ for ordinary internally-heated tubes, where 


d = the external diameter of the tube and ¢ = its thickness. 
I think that once the heat is taken up by the material of 
the tube from the furnace gases, it will be transmitted 
readily enough to the heating surface, and thence to the 
water in the boiler, provided suitable material is used in 
the construction of the tubes, and that they are properly 
placed in the boiler, that is to say, so that the water may 
readily carry off the heat and circulate it by convection ; 
for water is a bad conductor, and consequently a tube 
placed near the top surface of the water would not be in 
such a favourable position to get rid of its heat as one 
placed nearer the bottom. 

With reference to burnt tubes, it is more often due to 
the accumulation of deposit on the outside or heating 
surface of the tube, thereby preventing the transmission 
of heat from the tube to the boiler, than to the want of 
area on the heating surface, which simply appears to me 
to mean the quantity of heat transmitted being more or 
less per unit of area, the total quantity of heat transmitted 
being the same, and quite independent of the amount of 
heating surface, 

I am, yours faithfully, 
Epwarp J. M. Davirs. 

24, mie oe London, N.W., 

ctober 15, 1894. 


To Tux Eprror or ENGINEERING. 

Srr,—It was only to be expected that the advantages 
claimed for the Serve tube by Messrs. John Brown and 
Co., supported as they are by only meagre inconclusive 
experiments, and unvouched for by any acknowledged 
——e: would necessitate independent investigation 
before they could be accepted. We are, therefore, in- 
debted to you for publishing the results of Mr. Blechyn- 
den’s experiments at Barrow on the subject, 

The full significance, however, of these interesting 
experiments will, perhaps, be better understood when 
looked at from another point of view than that from 
which he has shown them. Mr. Blechynden has set 
himself the problem of ascertaining the relative rate of 
transfer of the two kinds of tubes, with equal tempera- 
tures of the gases, but independent of the quantity of heat 
expended (which, of course, is greatly in excess in the case 
of the Serve tube), and has attained results which, under 
the conditions, determine the relation between the two. 

A clearer idea of this relation, however, is obtained if 
we reduce from these results the increased plain tube sur- 
face required to give the same evaporation as the Serve 
tube, and from an —_ expenditure of heat. And this 
is readily done if we bear in mind that the loss of heat in 
@ gas passing through any portion of a tube is equivalent 
to the transfer at that portion, or, in other words, the 
evaporation is proportional to the absolute temperatures. 

Then let the outside a oes of the experi- 
mental plain tube, and the new plain tube to give the same 
results as the Serve tube, taken as bases of two dia- 

‘ams with ordinates at each end to represent the abso- 
ute temperatures of the gases at entrance and exit, in- 
termediate ordinates representing intermediate tempera- 
tures, the magnitude of which, if not ascertained, can be 
closely approximated to, but which in the present instance 
is unnecessary, as in each the character of the curves will 
be nearly similar, the maximum and minimum tempera- 
tures being the same, and consequently the mean tem- 
~~ also. So that the mean temperature into the 
ength of the bases (B), B.) will represent the total transfer 
of heat. And as each of these quantities is known from 
the amount of water evaporated, we have for the experi- 
mental plain tube and the new plain tube required, 
respectively as follows : 

4500 x HS,  _ 6000 x HS in Serve 
B, x mean temp. B, X mean temp. 
6000 x HS in Serve 
DBD, = B =< 
id 4000 x HS, 
B, 20.616 units _ 1 408, 





14,688 units 
To apply this to the catalogue plain tube boiler we would 
uire to increase the 807 square feet of tube surface to 
x 1.40 = 1130 square feet, and I have already shown 
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in mine of August 20 that, by reducing the tubes from 
3}in. to 24 in., increasing their number, and without cur- 
tailing the draught or steaming areas, we can easily 
accommodate 1065 square feet in the same space, or within 
65 ft. of the amount required to give the same result, and 
it is only exact conformity to the shape bounding the 
tubes, for comparison, that prevents the whole amount 
required from being got in. 

1 think it is therefore evident that the representations 

ub forward with reference to the Serve tuba as regards 
its effective heating surface, quality, reduction in ordi- 
nary tubes to secure the same results, draught area, and 
steaming room are quite unreliable. 

It is, perhaps, bardly necessary for me to allude further 
to the representations of Messrs. John'Brown and Com- 
pany, but as Mr. Gross in his present communication refers 
again to the economic value of the internal surfaces of 
Serve and plain tubes, reducing the previous claim of 
superiority to that of equality, there can be no misunder- 
ing his representation. 

ft is now claimed that not only has the Serve tube 
nearly double the internal surface of the plain tub3, but 
that this surface is equal in value to the plain tube internal 
surface. If this were the case, how does Mr. Gross 
account for so small an increase of evaporation? If the 
quality is equal and the amount double, why is the evapo- 
ration from this surface not double also? That is, of 
course, hardly conceivable, yet it is the only logical con- 
clusion from the representations made. I would further 
like to ask whether it is this superior or equal quality that 
they guarantee? If not, what is it ? and how is its ful- 
filment to be determined ? 

The representations of the last paragraph of Mr. Gross’s 
letter are just what I have admitted from the first, viz., 
that theServe tube outside surface will transmit more heat, 
when ib is supplied, and this superiority is due to the ribs. 
But this is not the point. What is of interest, from an 
engineering point of view, is whether the same results can 
be obtained by increasing the ordinary tube surface in 
the way indicated, and, as represented in mine of the 5th 
inst., is easily possible. 

I remain, Sir, yours faithfully, 
JostaH McGREGor. 
78, Queen Victoria-street, London, E.C., 
October 17, 1894. 





WATER-TUBE v. CYLINDRICAL BOILERS. 
To THE EpiTor or ENGINEERING. 

Sir,—For the present, owing to pressure of business, 
we are unable to reply fully to Mr. Howden’s interesting 
letter and challenge, but beg to assure you that it will 
shortly receive the consideration it deserves, 

We are, Sir, yours faithfully, 
For Maupstay, Sons, AND Fre.p, Limirep, 
John Sampson, Director. 
London, S.E., October 17, 1894. 








THE TELEPHOTOS AND FLASH LIGHT 
SIGNALLING. 
To THE EpiToR oF ENGINEERING. 

Sir,—As ENGINEERING generally abounds with infor- 
mation which is both interesting and reliable, I feel con- 
tident you will not be unthankful for any corrections. 

If Iam right, permit me to correct a statement in an 
article relative to the telephotos which appeared in your 
issue of September 7. In describing the improvements in 
the telephotos, you state, as a comparison, that the Navy 
flash with ‘‘a single electric glow lamp of high power” 
which “ is connected up with a battery and operated by a 
telegraph key.” This is not a fact. 

Out of the many different kinds of apparatus for flash- 
ing which the Navy use, the nearest approach to your 
description is a lantern called the “multiple fibre lamp.” 
It is obvious that to flash by a single high candle-power 

low lamp, where a current had to deal with a single and 

arge filament, the time taken before full incandescence 
was reached would be, comparatively, so long that signal- 
ling would not only be too painfully slow, but also, the 
flashes, being waves of light instead of well defined and 
distinct periods of light and darkness, would render the 
signals almost illegible. To overcome this, the Navy, in 
their so-called ‘‘ multiple fibre flashing lamp,” use a series 
of small candle-power thin-fibred lamps which in the 
aggregate make up a light of large power. 

he present pattern is capable of being flashed at 
the rate of about five words per minute, and certain imme- 
diate hopes are entertained of this speed being increased 
to at least 10 words per minute. The object in view for 
striving after an efficient lamp of this description is to be 
found in the immense importance of having a flashing 
lantern so placed as to be visible from any point of the 
compass. That point is to be found only at the truck, but 
attempts to actuate a lamp in such a position by any 
mechanically-worked flashing arrangement—in the shape 
: hoe obscuring cup—have hitherto been found unsatis- 
actory. 

This is not hard to understand when one considers the 
unavoidably bad leads available for working it. It was, 
£ think, to overcome this difficulty that the Navy tried 
the principle of flashing simply by making and breaking 
the same current which gives the light. 

As a rival to this principle, there is also under trial the 
patent flashing lantern of Captain Scott, whose flashes 
are made by means of a series of vertical shutters actuated 
by electro-magnets with a Morse key. The speed of that 
lamp is as quick as is considered desirable in the Navy. 

Besides these two lamps, which are designed for a 
special object, the Navy Ties mechanically-worked vil 
and electric lamps in which the speed of sending is only 
limited to the rate of reading. 

To compare the speed of sending by the telephotos with 





that of naval flashing lamps, it is necessary to know the 
rate of the former. 

According to last February’s Journal of the R.U.S.L., 
the inventor appears to have claimed a speed of about 100 
letters per minute. I suppose, in order to render a letter 
or symbol legible, sufficient time must be allowed for the 
filaments to acquire their full incandescence, and if 
another letter or symbol immediately follows, time must 
again be allowed for other filaments to reach their full 
incandescence, while some belonging to the last symbol 
may be expiring to darkness. 

According to Mr. Bougiton, then, the time which must 
elapse between two letters is about ;°%, or .6 second. 
At the voltage used in. the Navy, asingle incandescent 
lamp capable of being seen six miles without a glass, 
which would have to be about 50 candle-power, would 
take, by the little data I possess, about 1.25 seconds at 
the very least to reach its maximum candle-power. If I 
should happen to be ‘approximately correct, the speed of 
the telephotos is then about 48 letters per minute. 

Taking the average word as five letters, and I must add 
one more unit of time with that machine so as to allow 
some distinct pause between two words, I find his alleged 
speed to be about 17 words per minute, but according to 
my calculation his speed dwindles down to about eight 
words a minute, 

To signal by coloured lights where red is the dash 
element, I think Mr. Boughton will find it necessary to 
use far greater candle-power for the red lamps than for 
the white, in order to make them equally visible for the 
same range. Higher candle-power means more filament, 
and that involves longer time to raise it to its maximum 
light, and so the speed of eight words per minute will be 
diminished. If my reasoning has been correct, the send- 
ing speed of the telephotos is, therefore, not one of its 
= advantages. Now let me turn to what is, in m 

umble opinion, one of its es advantages, and that is 
its reading facilities. With a little practice it is far 
easier to read a letter or symbol, which is paraded before 
your eye in its entirety, than to closely watch the com- 
paratively confusing effect of a letter or symbol being 
flashed progressively. Here I know I am outraging 
the ideas of some old-school signalmen, but I contend that 
an effective form of fixed or “standing” signal is better 
for some purposes than those made by the motion of an 
object. I will endeavour to demonstrate the reason of 
my contention. Let me take the letter ‘‘P” which I wish 
to signal to some ship. The distance being great, I flash 
slowly, say, at the rate of two seconds per dot. ‘* P” 
will then take 22 seconds of time to make. During the 
whole of that time the receiving signalman must keep his 
eye a constant fixture on the development of that letter. 

he ship may be unsteady, or some of the many causes 
which are apt to distract even a part of your attention 
may interfere for such a short time, say, as three seconds, 
and even that small time suffices to make him miss the 
whole letter. It has then to be made over again, and 
that letter can only be read provided you have seen the 
whole of that 22 seconds performance, which, if you are 
snccessful the second time, has taken over a minute. 

Compare that with the coloured-light system. There 
you switch on the letter complete. 

Exhibited before your eyes are the white, red, red and 
white lights which constitute ““P.” A distraction of three 
seconds does not cause a delay of one minute, but if the 
receiving signalman can only get a view of those lights 
for one moment, he has read the letter ‘‘ P,” which, if 
flashed, would involve a concentrated attention for 22 
seconds. 

Mr, Boughton has so far modified his original system as 
to make it similar in principle to that used by the French, 
Russian, Italian, Spanish, American, and other navies. 
The great difference seems to be that he uses a shaft 
only 9 ft. long, against the length of a backstay used by 
foreign navies. 

Whether 9 ft. will admit of the elements of a letter 
being sufficiently spaced so as to be distinguishable at any 
distance, seems decidedly questionable. 

I think Mr. Boughton would he well advised to submit 
his apparatus to actual trials, as it appears obvious he is 
suffering from placing too much reliance on a knowledge 
of practical signalling which seems academical and vague, 
otherwise he would not have given utterance to that bold 
and irrelevant suggestion that his invention might have 
saved the Victoria, ae 





AUTOMATIC MAIL BAG COLLECTING 
APPARATUS. 
To THE EpiTor oF ENGINEEBING. 

Si1n,—I beg to call your attention to a report in the 
daily papers of the 1st instant of a serious accident to the 
engine-driver who had charge of the Great Northern 
mail train to the north on Saturday afternoon last. 

It appears that as the train was passing, at a high 
—_ a place about a mile from Retford station, where 
the mails are collected by an automatic apparatus, the 
driver leaned over the side of his engine, and forgetting 
for the moment the danger of so doing, was knocked off 
by the mail bag apparatus, and so seriously injured that 
he was not expected to recover. Such accidents have 
happened before, and will, doubtless, happen again, so 
long as the practice of catching mail bags at the side of 
trains at full speed is continued. 

You may remember that in June, 1891, the Postmaster- 
General of that time advertised for schemes for improved 
apparatus, and offered a substantial prize. I was one of 
those who submitted schemes, my idea being to collect 
and discharge the mail bags through the floor of the post- 
office van. I believe that my scheme, though far from 
complete as to details, was feasible as regards its general 
principle. 





I have never seen a description of the successful design, 
nor, indeed, have I come across any further reference to 
the matter; and as no striking improvement appears to 
have resulted from the competition referred to, I hope I 
may be pardoned for drawing your attention to the 
matter. 

Yours obedient] 
G. Wasson. 


2, Woodsley-terrace, Leeds, October 4, 1894. 





ELECTROLYTIC ACTION OF CHLORINE 
IN PRIMARY CELLS. 
To THE EpiTor or ENGINEERING. 

Sir,—I notice in your issue of the 28th ult. that you 
— an extract of a communication, made by Mr. 

wan to the Royal Society, on ‘‘ Primary Cells with 
Gaseous Depolarisers.” Will you allow me to remind 
the readers of ENGINEERING of the electrolytic action of 
the ‘** Upward Chlorine Battery,” and of the paper 
under this head communicated by the writer to the 
British Association at their meeting of 1886? 

The action of the free chlorine in a galvanic cell is not, 
as is usually thought, that of a depolariser, but is electro- 
lytic, the electro-chemical equivalent of chlorine being 
handed on and combining with the equivalent of the 
electro-positive metal or element. 

Dr. Oliver Lodge, in his report on the “ Upward 
Chlorine Battery ” (published at the time in the technical 
journals), specially points out thie distinction between 
the action of the ordinary depolariser, and the electro- 
lytic action of free chlorine. 

Tam, Sir, yours truly, 
A. Reng Upwarp. 

Kensington, W., October 15, 1894. 





BALANCING OF LOCOMOTIVES. 
To THE EpiTor oF ENGINEERING. 

Sir,—With your kind permission, I will return to the 
charge and continue the friendly controversy with Mr. 
Rolfe and other lovers of the locomotive. 

1. Excess or Defect of Counterweights.—Mr. Rolfe appa- 
rently forgets that he himself asked for an explanation of 
what I meant in paragragh 1 of my letter published 
June 29. I do not think I can put it more plainly than I 
have done, so will not occupy your valuable space by 
superfluous repetition. 

2. Influence of Unbalanced Weight in Coupled Wheels.— 
Mr. Rolfe somewhat curiously asserts that the reactions 
of the spring would not cause the engine to oscillate, and 
then straightway eee to say that “if they exactly 
synchronised with already existing oscillations... . 
they might help to increase them.” I venture to think 
that there is very little doubt that they would. 

I am much obliged to Mr. Rolfe for drawing my atten- 
tion to my error in the use of the word ‘ multiple” in my 
letter of July 20. Obviously, I should have used the 
word “frequency” of the disturbing effort, instead of 
‘* period ” in this connection. I cannot, however, agree 
with him when he says that such frequency should ex- 
actly synchronise with the natural period of oscillation of 
the suspended mass, having always understood that so 
long as this frequency is an exact multiple of such period 
of oscillation, cumulative effects will result. Is not this 
borne out by the classical example of the Britannia 
Bridge, and the observed fpr of vibration in tor- 
pedo-boats? Iam sorry 1 cannot oblige Mr. Rolfe with 
an indication of the mean period of oscillation of any 
engine. He rightly points out that its computation 
would entail a very considerable amount of work, and I 
must therefore leave it to some one in a position of 
‘* greater freedom and less responsibility,” having withal 
a taste for performance on the mathematical high trapeze. 

3. Relation of Unbalanced Pull to Guide Bar Thrust.— 
Wiil Mr. Rolfe kindly point out where I ever said that 
such thrust is ‘‘ continuously neutralised” by the centri- 
fugal force of unbalanced counterweight? He will] tind 
that I never made any such statement, and I do not 
imagine he will find much to contest in paragraph 4 of my 
letter of September 14. 

4, Balancing in One Set of Wheels Parts belonging to 
Another.—After admitting in his letter of August 24 that 
T never proposed to put the coupled wheel counterweights 
in the drivers, Mr. Rolfe now says that I ‘‘ threatened ” 
todo so. Well, to avoid further misunderstanding, will 
Mr. Rolfe kindly note that I never proposed, threatened, 
or otherwise intended to do this thing, and that my ques- 
tion “‘ Why not,” &c., was simply intended to illustrate 
what —_ one day happen if you once admit the prin- 
ciple indicated by the heading of this paragraph. Mr. 
Rolfe now says that he does not admit this principle, but 
would make an exception if due cause were shown. That 
is a very different thing from making the exception a 
general rule as he does in his exposé of August 24, and, 
as I have before indicated, Iam quite open to conviction 
on clear proof of necessity. I have previously piste out 
(letter of June 29) that there are two ways of balancing 
the reciprocating weight, mag either oz Sonne the 
coefficient A or by decreasing P;. Mr. Rolfe advocates 
the former method, and neutralises a greater of the 
fore-and-aft and sinuous motions at the cost of unbalanc- 
ing one or several other ra of wheels, and, as Mr. 
Tyler happy yet it, “ taking the force from the direc- 
tion it which it is comparatively harmless and applyin 
it in the very direction in which it will be most injurious,” 
I should imagine that before doing this, it would be pre- 
ferable to see what can done towards reducing the 
reciprocating weight, and that there would then be little 
necessity for dividing A P, among several pairs of wheels. 
If, however, the fore-and-aft and sinuous motions still 
remained unduly sensible, then, and only then, would be 
the time to adopt Mr. Rolfe’s method as the lesser evil 
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of two. But until this is conclusively proved by ex- 
periment to be necessary, after exhausting the means of 
inducing steadiness which I have indicated, I must adhere 
to my opinion that such transference of weights to other 
pairs of wheels than those to which they properly belong, 
is @ questionable proceeding, to be avoided as far as prac- 
ticable. 

5. Value of Coefficient A for Different Classes of Engine. 
—In his paragraph 7, Mr. Rolfe practically reasserts 
what he fell foul of me for saying, namely, that in general 
the value of A should be greater for slow-running than 
for express engines. I have previously pointed out that, 
other things being equal, the rotative speed of the engine 
considered, and not an arbitrary classification, should de- 
termine the value to be assigned to A. It is noticeable 
that Mr. Rolfe still has to leave this point to the judg- 
ment of the man in charge of the job, and any one capab 
of deciding this intelligently would also be able to com- 
plete the problem quite as easily by the method exposed 
in my letter of June 29, as by any ready-made formula, 
which is in effect simply a résumé of this method. I do 
not at all mean to assert that such a formula is without 
value—quite the contrary ; it is a very convenient means 
of checking final results. 

6. Setting Driving and Coupling Cranks in Line.— 
I will answer Mr. Rolfe’s point as briefly as possible, 
using the letters heading the various sub-sections of his 
paragraph 8, 

a. Quite so, on small-wheeled engines, but to a less 
degree on express engines. In any case the counter- 
weights are not larger than those required for outside 
cylinder engines, ’ 

b. I do not admire ugliness of any sort in locomotives. 
In an extreme case, I should say that Mr. Stroudley’s 
practice was too difticult to carry out satisfactorily, taking 
everything into consideration, and in this particular case 
I should make an exception, presuming always Mr. 
Stroudley’s method to be the rule, 

c. Of doubtful moment. The stresses due to centri- 
fugal force are small in comparison with the vertical, 
lateral, and steam stresses, besides which the resistance 
to flexion increases as the cube of diameter, so that a 
small increase in the size of axle means a large accession 
of strength. 

d. Mr. Rolfe says that the object of this arrangement 
was not attained. Well, Mr. Stroudley said the contrary, 
and the experience of the Western of France Railway 
purports to confirm this assertion. I will not stop to 
inquire which of these views is correct, but supposing Mr. 
Stroudley to have been right, I should say it was worth 
while to set the cranks as he did, provided always it can 
be done without unduly disregarding other important 
considerations. 

7. Increased Sinuous Motion of Engine uhen under 
Steam.—Here I cordially agree with my esteemed oppo- 
nent, and venture to think that if Mr. Tyler were to ride 
on a goods engine of the standard Continental type, he 
would find that the action of the steam very materially 
increases the ship-like movements of the engine, despite 
all theories to the yr aed € On English engines this 
effect is still present, though very much less perceptible, 
as they have not such a combination of elements of un- 
steadiness, 

8. French Four-Culinder Compound Engines.—I think 
that ‘J. D. T.” has inadvertently fallen into error in saying 
that coupling-rods were retained solely for the purpose of 
neutralising the disturbances due to the two sets of re- 
ciprocating parts by maintaining their relative positions. 
On referring to a description of the four-cylinder com- 
pound of the Northern of France Railway, published in 
the Revue Générale des Chemins de Fer of June, 1892, he 
will find the following : 

** Dispositions Spéciales Prises pour le Démarrage.—Pour 
les trains dont la vitesse de marche est considérable, il 
est d’une extréme importance d’éviter les pertes de temps 
‘au démarrage et & l’arrét. . . . Dans ce but, les mani- 
velles motrices des cylindres i haute et & basse pression 
d'une meme cété, au lieu d’étre calées rigoureusement & 
180 deg., position Ja plus advantageuse au point de vue 
de l’équilibre des pitces en mouvement, font entre elles 
un angle de 162 deg., tel que l’admission dela vapeur dans 
l'un ou l'autre cylindre est toujours assurée.” 

A very similar peragraph, relating to the four-cylinder 
compounds of the Paris, Lyons, and Mediterranean Rail- 
way, will be found in the same journal for April, 1893. 
On these engines the low-pressure cranks are 135 deg. 
in advance of the high-pressure. The question of neutra- 
lising the fore-and-aft and sinuous motions was thus a 
subordinate one in these cases, all efforts being directed 
to obtaining a maximum tractive force at starting. 

As a matter of experiment, the coupling rods of one of 
the Northern engines were removed for a few days, and, 
amongst other things... . ‘‘on a remarqué en outre que 
Yallure de la machine était moins douce, et qu’il se pro- 
duisait des trépidations qui paraissaient dues ’ ce fait que 
les positions relatives des pitces en mouvement ne sont 
plus maintenues par les bielles d’accouplement.” (Revue 
Générale, June, 1892, page 345). This is what one might 
reasonably expect, and the observation would equally 
apply to a twin single like the ‘‘James Toleman.’ 
Apologising for the length of this letter, 

Tan, Sir, yours faithfull 
Novove 


October, 1894. ar 
To THE Epiror oF ENGINEERING, 
Srtr,—Harking back to the lengthy trail in your issue 
of August 24, we pass the statement that the couples 
tending to turn the engine round a vertical axis can only 
be destroyed by counterweights, but Mr. Rolfe fails to 
perceive that the force composing the couple is not simply 
the steam pressure on the cylinder end, but its excess or 
defect over the reaction at the horn blocks, due to the 
acceleration or retardation of the moving parts, and this 
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does “‘ vary as the ” (square of) ‘‘ speed of the engine,” and 
hence as the counterweight pull, and is quite independent 
of the magnitude of the acting pressure within the 
cylinder. : 

An elementary knowledge of the principles of me- 
chanics warrants the belief that all the external forces 
acting on the engine are in equilibrium or balanced by 
the rate of change of its velocity, in which case the draw- 
bar pull balances the tractive force, which, within the 
limits of the coefficient of friction, is developed equally 
on both rails, whether the cylinders be symmetrically 
placed or removed laterally to a distance of 10 in. or 
10,000 in. ; 

The lateral swaying of outside cylinder engines is chietly 
due to the want of alignment between the action of pres- 
sure on the cylinder cover and resistance at bearing, 
whereby a bending moment is impressed on the frame, 
resulting in deflection when the customary English details 
are adhered to; the acceleration of the moving parts 
(negligible at low speeds) alone prevents the exact equality 
of the horizontal moments on the driving axle, and those 
on the transverse beam formed by the junction of the 
cylinder castings beneath the emokebox. 

he fears for the safety of coupling-rods fixed other- 
wise than lineable with the nearest inside crank are, I 
think, begotten of a misplaced faith in the fidelity of their 
office to one cylinder alone; tramway locomotives have 
worked successfully with the wheels coupled to an idle 
crankshaft midway between them, and driven by vertical 
cylinders connected on each side to the same crankpin 
as the centre joint of the coupling-rods, the arrange- 
ment being, of course, equivalent to placing the couplin 
cranks at right angles to the main crank of a horizonta 
motion. 

Has a modern coupling-rod ever failed through direct 
axial stress? In the writer’s experience they have suc- 
cessfully borne the enormous pressures induced by in- 
accurate workmanship and faulty adjustment, which 
have broken dozens of crankpins, and their occasional 
failure can usually be attributed to the heavy alternating 
stress induced by centrifugal force on a section of inade- 
quate transverse moment of inertia. 

Mr. Rolfe’s interesting experience with the A, B, and 
C railway companies is only one of many instances that 
might be quoted to emphasise the difficulties with which 
the monopolies now controlling English lovomotive 
practice have to contend. 


Yours, &c., 
Join. 
October 1, 1894. 








THE DEPTH OF MINES. 
To THE Epitor oF ENGINEERING. 

og a te to question of ‘‘Old Subscriber,” on 
page 367 of your issue of September 14, I would say 
that the deepest mine in the United States is the 
Tamarack Copper Mine, Red Jacket, Michigan. 

This mine works the Calumet lode, and is situated 
below the Calumet and Hecla Mine. The shafts are 
vertical, and at present writing their depth is as follows : 
No. 1, 3240 ft.; No. 2, 3330 ft.; No. 3, 4250 ft.; No. 4, 
4200 ft. Nos. 3 and 4 were sunk to develop the 
northern part of the property, and it was only a few 
months ago that No. 3 struck the lode at a depth of about 
4180 ft. No. 4 will not strike it for several months to 
come. 

A few items regarding these new shafts may be of 
interest. Their ultimate depth will be about 6000 ft. The 
hoisting engines are of the Corliss type, 32 in. in dia- 
meter, 84 in. stroke, and jacketed. The drum is a double 
cone, 36 ft, in diameter in centre, 13 ft. 6 in. in diameter 
at ends, and 25 ft. 6 in. face out to out. Each side will 
carry 6000 ft. of 1}-in. rope. Hoisting speed will be 
4000 ft. per minute, and net load hoisted, 3 tons. This 
machinery was designed and built by the Edward P. 
Allis Company, Milwaukee, Wisconsin. 

The depth of some shafts in this region, as measured on 
the lode, is aod than the figures already given, several 
shafts in the Calumet and Hecla Mine being down over 
5000 ft. But by “‘greater depth” I understand ‘‘Sub 
scriber” to mean vertical measurement, and have 
answered accordingly. 

Very respectfully, 
SDGAR KIDWELL. 

Michigan Mining School, Department of Mechanical 

Engineering, Houghton, Mich., Oct. 4, 1894, 





A RECENT RAILWAY ACCIDENT. 
To THE EpIToR oF ENGINEERING. 

Sir,—The railway accident, or reported accident, on 
the Eastern of France the other day, compels me to call 
attention to the rather inadequate protection afforded gene- 
rally by the express trains in that country,as far as the roll- 
ing stock is concerned. On the ‘‘ Est” the carriages are 
almost entirely short, light, 20-ft. long vehicles. Where 
they chiefly sin is in being mounted on four wheels only. 
This no doubt is done for motives of economy. They 
wobble ominously. In England four-wheelers on express 
trains are quite the exception. It is a shame that the 
rich French companies—paying 16 per cent. dividends— 
should save in the important particular of wheels. 

In Belgium ~_ have now carriages 35 ft. in length, 
mounted on six wheels, Better were they on eight. How- 
ever, they run very smoothly between Brussels and Basle, 
and, being heavily built, no doubt are much more likel 
to behave well in a smash than the matchwood Frenc 
carria 

I would in this connection say a word in favour of the 
P.L.M. Their new corridor carriages are on six wheels, 
and they generally appear to be satisfactory. 

Speaking of railway carriages, I might mention that the 





Dutch have an ingenious contrivance in connection with 
luncheon baskets. A piece of wood slides under your seat ; 
you can pull it out and fix it in position; it forms an 
excellent table for eating. This idea might be copied on 
English lines on long-distance trains where there are no 
dining cars. 

As regards the lighting, and especially the warming of 
carriages, I would like to lecture English companies. 
But @ quoi bon.? 

Yours truly, 
Penge, October 8, 1894. CHARLES CLINTON, 





A WARNING. 

To THE EprTor oF ENGINEERING. 
Srr,—Will you permit us to set the readers of KNcI- 
NEERING on their guard against the revival of an old fraud? 
Some days ago a respectably dressed man called on us 
twice with reference to stoneworking machinery, repre- 
senting he came from a firm of contractors in the country. 
He eventually gave us an order for a machine, subject to 
the confirmation of his supposed employers, but suddenly, 
just as he was leaving, he found himself alecienmnly 
short of money, and would we kindly oblige him with a 
loan, which should be returned on the morrow, &c. As 
one or two small circumstances had made us somewhat 
suspicious, we declined to become his banker, and on 
making inquiries as to the alleged firm, found that it had 

no existence. 

Yours faithfully, 
M. Powis Bate anpd Co. 

Appold-street, Finsbury, London, E C., 

October 13, 1894. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty large attendance on Change here, but the market 
was rather flat, and only a small amount of business was 
transacted. Sellers, however, were firm in their quota- 
tions, and some of them were not at all anxious to dis- 
pese of pig iron. Few makers would quote below 36s. for 
early f.o.b. delivery of No. 3 g.m.b. Cleveland pig, and 
some of them asked 36s. 3d., but there were mer- 
chants ready to sell at 35s. 9d., at which figure parcels 
changed bands. There were plenty of buyers at 35s. 74d., 
but sellers would not listen to such a price. No. 1 Cleve- 
land pig was put at 37s. 6d. The demand for No. 4 foun- 
dry was reported good, and 35s. was the least quotation 
named. Grey forge was rather weak at 34s., the supply 
being in excess of the demand. A somewhat unsatisfactory 
account was given of east coast hematite pig iron, of 
which there was an abundant supply. For early delivery 
of Nos. 1, 2, and 3 some firms asked 43s., but business was 
done at 42s. Jd., and the latter may be regarded as the 
general quotation. Spanish ore was steady. Rubio was 
123. ex-ship Tees. Middlesbrough warrants were sta- 
tionary at 35s, 5}d. cash buyers, with little doing in 
them. To-day there was practically no change in the 
market. Quotations were, if anything, a shade easier. 
Middlesbrough warrants closed 35s. 5d. cash buyers. 


Manufactured Iron and Steel.—Little new can be said of 
the manufactured iron and steel trades. Some firms report 
inquiries better, and more work appears to be going on. 
Prices are said to be somewhat stiffer, but they are not quot- 
ably altered. Common iron bars are 4/. 17s. 6d. ; iron ship- 
plates, 47. 15s.; iron ship-angles, 4/. 12s, 6d. ; steel ship- 
plates, 4/. 17s. 6d. ; and steel ship-angles, 4/. 15s.—all less 
the customary 24 per cent. discount for cash. Heavy 
sections of steel rails are 3/. 12s, 6d. net at works. After 
having a portion of their extensive works at Middles- 
brough closed for some weeks, Messrs. Dorman, Long, 
and Co., Limited, are this week once more getting into 
something like full swing, arrangements with the work- 
men having been come to. Considerable improvements 
have been made at the establishment during the stop- 
page. We understand that the firm have a good number 
of orders booked. 


The Darlington Steel Works.—At a meeting of the 
directors of the Darlington Steel and Iron Company, 
Limited, held recently, it was decided to continue the 
policy initiated some ten weeks ago. The condition of 
trade does not encourage the directors to look forward to 
any early resumption of operations, and under these cir- 
cumstances it was thought advisable to realise the floating 
assets of the company, without, however, agen | of any 
of the loose plant or tools, which would be needed to re- 
start the works. Out of the funds thus obtained it is in- 
tended to meet the liabilities, which will all be discharged 
in the course of a few weeks. The meeting was adjourned 
for a month to permit this to be completed. No doubt at 
an early date the shareholders will be invited to consider 
the position as soon as the directors are able to lay it 
fully before them. 


The Fuel Trade.—Fuel changes very little in price. At 
Newcastle best Northumbrian steam coal is quoted 
10s. 9d. f.o.b., and small steam is weak at 4s. 6d. The 
demand for gas coal is steadily increasing, but quotations 
still range from 7s. 3d. to 8s. f.0.b. Bunker coal is plen- 
tiful, and the demand is rather less than it has recently 
been, so that prices are weaker, though they are not 

uotably altered. Coke is steady. ere 12s. 6d. for 
delivery at Cleveland blast-furnaces is still generally 
named, but some is said to have been bought at a trifle 
below that figure. 





Care Breton Coat.—The Cape Breton coal-mines are 
turning out large quantities just now. In August their 
output was 200,000 tons, 
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Ir is rather remarkable that, in spite of the great 
success of the Pelton wheel in the United States, 
this type of motor has, until recently, not been 
manufactured in this country. These motors are, 
however, now being supplied by Messrs. P. Pitman 
and Co., of Withington, Manchester, under the name 
of the ‘‘Demon” water motor. As constructed by this 
firm, the motor is entirely incased, and is fitted with 
an efficient governor, as shown in our engravings, Figs. 
land2. It is well known that these motors can be 
made extremely efficient. Thus a small Pelton motor, 
having a wheel 15 in. in diameter and 14 in. wide, the 
jet being j in. in diameter, gave, on testing at the 
University of California, an efficiency of 82.6 per cent. 
with a 50-ft. head, and one of 73 per cent, with an 
8-ft. head. The motor consists, as will be seen from 
our engravings, of a simple disc carrying double buckets 
at its periphery. Into these buckets a jet plays, 
driving the wheel round. The best results are attained 
when the speed of the buckets is half that of the jet. 
The bucket surface at entrance should be approxi- 
mately parallel to the course of the jet, and the path 
of the jet in them should be short, so as to keep down 
the frictional resistance, but must, of course, be long 
enough to reverse the jet in an easy manner. 





ELECTRIC-LIGHTED LIFE-BUOY. 

Tue Allgemeine Elektricitits Gesellschaft, of Berlin, 
are putting on the market a new life-buoy, which may 
call attention to a part of the outfit of our floating 
hotels that has little shared the general progress of 
the last decades. If general interest is aroused, we may 
finally get a life-buoy that will really deserve its name, 
and be of more use than the present unsatisfactory 
appliances. 

The new article is a buoy provided with an electric 
light, which begins to shine as soon as the buoy is 
detached. The name which the inventors have chosen 
to bestow upon their new production, ‘‘ night life sav- 
ing apparatus”—we are doubtful about the number of 
hyphens this word might claim—accentuates this point 
rather strongly. Presumably the apparatus should 
prove equally efficient in daytime. It is supposed to 
keep three men afloat, with due allowance for heavy 
clothing. The apparatus is strong enough throughout 
not to suffer from the shock of falling, nor from the fury 
of the waves. The body contains the accumulators, 
which are to retain their charge for two months, so 
that recharging may be effected on shore if the vessel 
does not carry acontinuoue-current dynamo, The cells 
are carefully fixed in a double casing and filled with 
a gelatinous mass, and are capable of feeding the 
incandescence lamp of 16 candle-power for six hours. 
A belt-shaped lens of strong glass surrounds the lamp, 
and renders the light visible at a distance of 2000 
yards. The whole lamp is protected by a cage of 
tinned steel wire, which rises above the body of the 
buoy. The leads end in strong springs. In the 





suspended lamp, the weight of the apparatus keeps 


the springs down and the circuit open. When the 
buoy is detached, when falling or floating, the circuit 
is closed. There is some comfort in the idea of having 
a harmless electric light, instead of the putrid-smelling 
jet of phosphoretted hydrogen blazing forth from a 
little canister attached to the buoy, which the waves 
toss about in a manner that cannot be very pleasant 
to the man overboard. But the electric appliances 
require very careful workmanship and insulation. 
India-rubber, gutta-percha, and similar materials, 
which the salt spray would deteriorate, have been 
encased in leather, soaked in fat; these leathers can 
easily be replaced. All metals are varnished ; wooden 
parts are not exposed to atmospheric influences. The 





testing of the battery can be effected at any time, 
without removing any parts. Tor recharging, the 
cells have to be taken out of their casing. 

Weare informed that this type of buoy, as illustrated 
above, has been experimented upon during the last 
twoyears. Such a buoy would weigh about a hundred- 
weight, and would keep afloat three people. If any 
reduction in weight is desired, the number of cells 
would have to be reduced, which would mean a 
reduction of the number of hours, six, during which 
the lamp will burn. That would hardly be a serious 
objection. The ordinary phosphine jet does not, we 
believe, last more than half-an-hour, but there may be 
others of longer period. Anyhow, for river and 
traffic, an hour or so would be amply sufficient. There 
may be more difficulty with regard to the rings or 





similar appliance by means of which the sufferer is to 
take hold of the buoy. The average passenger does 
not bother much about life-belt and life-buoy, and may 
have an uncomfortable start when it comes to using 
them. The manufacturers suggest the use of sacks in 
which the struggler would stand, secure against 
sharks, and less liable to collapse from fatigue and 
cold—an idea more easily put forward than carried 
out, we are afraid. The plan of suspending the buoys 
in such a way that they can electrically be released from 
different parts of the ship, seems more commendable. 





INDUSTRIAL NOTES. 

THE general statistics of employment supplied to 
the Labour Department of the Board of Trade show 
little change in the condition of the labour market as 
compared with last month, though the tendency, on 
the whole, appears, if anything, to be in an upward 
direction. The report refers to the prolonged coal dis- 
pute in Scotland, and to the temporarily unsettled state 
of the coal industry in the federation districts asregards 
the surface men, &c., as having exercised a serious 
effect upon labour. In the 53 trade unions making 
returns, with an aggregate of 356,845 members, there 
were 27,285 unemployed, or 7.6 per cent. of the total, 
as against 7.7 per cent. last month, and 7.3 per cent. 
in 1893. This is a vast army of willing, and it is to be 
presumed skilled, workers in their several branches of 
industry, to be workless at this season of the year. 
The labour chart shows that the lowest level was 
touched at the end of April in this year, the line rising 
very slowly, but keeping above that of 1893 from 
April to October, but only just perceptibly so at the end 
of September. Of the 53 unions making returns, only 
11 describe trade as good, 13 as moderate, and 29 as 
bad. The misfortune is that the chief industries come 
within the latter category for the most part. At 905 
collieries, employing 229,273 workpeople, there was an 
improvement as regards the days worked. The 
general average on which coal was hewn and drawn 
was 4,88 days per week, as against 4.63 in the month 
previous, and 4.69 the preceding month; but as in 
Scotland very little work was done at the collieries, 
these have been excluded in the average. In the iron- 
stone mines practically full time was worked at 31 
iron mines in Cumberland and Lancashire, at which 


5334 were employed. In the Cleveland district, also, 
they were well employed. In the pig-iron industry 
things have been 


uiet ; there was a slight reduction 
in the number of yc in blast—37, as against 39 
in the month previous—but the total men employed was 
larger—16,904, as against 16,790 in the previous 
month. These figures only relate to the ironmasters 
giving returns—about three-fourths of the whole. The 
steel trade was quiet during the month, but there 
were signs of improvement at the commencement of 
October. Preparations were in aie gr for the re- 
sumption of work in Scotland, where the steel trade 
had been at a standstill. The whole of the engineer- 
ing branches and the metal trades generally have been 
depressed, the percentage of unemployed being 9.8 per 
cent., as against 9.7 in the previous month. This is 
by no means encouraging, for it means nearly one- 
tenth of the whole idle, at least some part of the time. 
Employment in the shipbuilding trades shows a slight 
improvement in the north of England, owing to the 
close of the moulders’ dispute on the north-east coast, 
but elsewhere, and in Scotland generally, the state of 
trade has been practically stationary. The percentage 
of unemployed has fallen from 18.8 per cent. to 18.2 
per cent., but the latter is an abnormally high figure, 
and ay considering the general absence of dis- 
utes in this branch of trade, and the good feeling that 
as existed between the employers and the employed. 
The building trades have fairly well maintained their 
general activity, though there has been a slight falling 
off as ly = carpenters and plumbers, which has 
affected the percentage of unemployed. But the figures 
now stand at only 3.6 per cent., as against 3.4 last 
month, which is small, as compared with the engineer- 
ing, metal, and shipbuilding trades generally all over 
the country. The furnishing and woodworking trades 
are fairly busy, the percentage of unemployed being 
4.7 per cent., compared with 4.8 per cent. in the pre- 
vious month. The printing and bookbinding trades 
also show a slight improvement, the percentage out of 
work having fallen from 7.5 to 6.5 per cent. this month. 
The boot and shoe trades have been very quiet, witha 
slight improvement towards the end of last, and the 
beginning of the present, month. Hatters continue to 
be slack, and the clothing trades generally have fallen 
off, but the bespoke branches have slightly improved. 
In the cotton trade employment at best is but mode- 
rate. In some districts there are stoppages of looms 
and spindles, but in some there is a little improvement. 
In the woollen trade, especially the heavier branches, 
things are fairly busy, overtime being worked in some 
instances ; in the worsted branches there is some im- 
provement. The hosiery trade is moderately good ; 
the lace trade is improving, and the silk industries, 
though quiet, manifest some little improvement. The 
number of seamen shipped at the principai ports has 
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fallen off by about 3.3 per cent., and is under the per- 
centage of 1893, The supply of men is larger than 
the demand at all the ports, though at Cardiff and 
other South Wales ports there has been some advance 
in the rates of pay through the efforts of the union. 
The fishing industry has been fairly good on the 
whole, but at the London, South Shields, and Ports- 
mouth ports there has been a decrease in the value of 
the catch. Dock and riverside labour has been in 
better demand than in the month previous in London 
and at most of the larger ports of the kingdom. On 
the whole, however, the state of trade is by no means 
encouraging. 


The number of new trade disputes in the month 
shows a decrease as compared with the previous month, 
69 as against 86, and as against 54 in the correspond- 
ing period of last year. Of the 69 fresh disputes, 19 
occurred in the mining and quarrying industries, 13 
in the textile trades, 12 in the building trades, 10 
in the shipping trades, six in the clothing trades, 
only four in the metal trades, and two in connection 
with dock labour. In 58 disputes out of the total, 
some 18,250 persons were involved. Eleven of them, 
affecting about 1200 persons, remained unsettled at the 
date of the report. There were also 30 old disputes, 
affecting some 34,000 persons, still unsettled, exclusive 
of the Scotch miners, whose strike had collapsed. 
Fourteen other disputes of the previous month were 
settled last month. Very few of the unsettled dis- 
putes were of aserious character, though in a few cases 
gome matters of moment were involved. The changes 
in wages and the hours of labour were 65 in the 
month, 55 of which were in the rates of wages, and 10 
in the houra of labour. The changes in wages show 
an advance in 34 instances, to the advantage of about 
5500 persons. But the decreases, in 21 cases, affected 
nearly 100,000 persons. The latter include 90,000 
coal-miners in South Wales and Monmouthshire, and 
4000 blastfurnacemen in the Cleveland district, or 
94,000 out of the whole number, so that the other 
figures are nearly balanced—those getting an in- 
crease and those suffering a decrease in wages. As 
regards the hours of labour, there was a decrease in all 
the 10 instances, about 2000 persons being benefited 
thereby. The increases of wages affected the building 
trades in seven districts ; the coal-miners in parts of 
Scotland ; the rivet-forgers and chainmakers ; fitters 
and smiths of Ebbw Vale; fitters and boilermakers’ 
helpers at Swansea; seamen at Middlesbrough, 
Swansea, and Newport ; the dock labourers at Cardiff; 
the textile trades at Rochdale, Preston, Bradford, and 
Sowerby Bridge; boot and shoe operatives at Leeds ; 
and corporation employés at two or three corporate 
towns, or other places. The decreases in wages, other 
than among the miners and blastfurnacemen before 
mentioned, affected the dock labourers at Hull, the 
textile workers in eight places, some of the clothing 
trades in three places, and about 60 or 70 other 
workers. The decreases in the hours of labour affected 
nine several groups of industries ; the eight-hours day 
was introduced in some, and in one case there was a 
reduction of 12 hours per week, from 72 to 60, for 
railway shunters. In most instances there was a sub- 
stantial reduction of working hours. 


The general condition of trade in the engineering 
branches of industry shows no real indication of in- 
creased activity, though the total number of unem- 
ployed is slightly less than last month. Out of a total 


of 75,277 members there were on donation benefit 
6677, on sick benefit 1616, and on superannuation 
allowance 2507; total, 10,800. The cost of those 
benefits alone is 4449). 15s., or 1s. 54d. per member, 
per week. The figures show a reduction of 174 in the 
aggregate of unemployed, otherwise than from sick- 
ness or age. ‘The officials of the society recognise the 
serious aspects of the state of the labour market by 
urging all the members to be careful to keep their situa- 
tions, and to be on the alert for any vacancies that 
may occur, so that those out of work may have a 
chance. The outlook for the winter is regarded with 
some apprehension, and there are few indications of 
any appreciable increase of activity. The increase of 
members goes on apace, there being 265 more mem- 
bers than there was at che date of last month’s report. 
The number on superannuation benefit has increased 
by 20, and there are prospects of a further increase, 
This, the most valuable in many respects of all the 
provident benefits of the better class of trade unions, 
is the one ofall others that causes the greatest anxiety. 
The duration of life has largely extended since 
1850, with better conditions of employment, shorter 
hours, better pay, and improved sanitary laws, so that 
the basis of computation has changed, as regards the 
engineering and better class of other trades. The 
necessity for increased levies is recognised, and in 
some districts the higher rates of aggregate contribu- 
butions have operated rather severely, especially in 
those where the rates of wages are still low. The 
claims upon the benevolent fund have again been so 
large that a further levy of 6d. per member has to be 
voted. Jt has been found necessary to make some 





little change in the application of the rules as to suspen- 
sion and donation benefit, so as to make its operation 
more uniform, particularly in districts where the 
members are more or less casually employed, that is, 
upon temporary jobs as they come in, and also as to 
holidays. The society has come to an arrangement 
with respect to oil-tank vessels, as regards repairs and 
other matters, on lines similar to those made with the 
boilermakers. Extra rates are to be paid accordin 
to the nature of the work. The agreement is signe 
by the chairman of the Ship Repairers’ Federation 
and by the secretary of the Engineers’ Society re- 
spectively. The state of trade in America and Canada 
improves but slowly, and in the Australian colonies 
there appears to be no improvement. In the former 
countries the outlook seems to be a little brighter, but 
the clouds roll away very slowly. 


The report of the Ironfounders for the current month 
states that apart from the settlement of the strike on 
the north-east coast, the reports show no sign of im- 
proved trade. It goes on to say that the state of trade 
gives a very gloomy outlook for the coming winter, 
and that the members generally are having a bad time 
of it. Indeed, so bad is the state of trade in this 
branch of industry, that the society is proposing to 
grant a second 26 weeks of special relief to out-of-work 
members; and the appeal committee have decided 
against the executive on the question of counting the 
26 weeks of special relief as part of the 104 weeks of 
relief ; the members to whom the decision applies are 
to be paid the back money. The total number of 
members is now 15,175 ; of these 1753 were on donation, 
an increase of 279; on sick benefit 353, an increase of 
24; on superannuation 693, decrease of one; on other 
trade benefits 276, increase of four ; on strike, six only, 
as against 847 last month. This decrease is owing to 
the settlement of the strike of moulders on the north- 
east coast. As regards that strike, the balance-sheet 
is in course of preparation, the board of conciliation 
is in a forward state towards completion, and copies 
of the rules agreed upon by the committee, composed 
of three representatives of the employers and three of 
the workmen, are being submitted to their respective 
constituents for approval. The men are also being 
balloted as regards their representatives on the concilia- 
tion board, This is encouraging as the outcome of a 
very dieastrous strike. The returns as to the state of 
trade are very discouraging ; not one branch says that 
trade is very good, and only one that it is good, as 
against four in the last report. Taking the returns in 
two groups, it appears that in 47 places, employing 5677 
members, trade was from good to slack, as against 48 
eee with 6253 members, last month. On the other 
hand, there were 75 places, employing 9498 members, 
where trade was from very dull to very bad, as against 
71 gene. with 8883 members, last month. The ‘‘ bad” 
and ‘‘very bad” have increased under both heads. 
With the large demands on the funds, the balance has 
gone down from 39,691/. at the end of August, 1893, to 
17,8287. at the close of September, 1894, or a decrease 
of 21,863/, in about 13 months. A proposal is mooted 
to create a distinct and separate superannuation fund 
by levy of 1d. per week. The report of the delegates 
to the Trades Congress is of a very mild character. 
The form of the vote on the eight hours was very dif- 
ferent to that recorded by the society, and the resolu- 
tion on independent labour representation collapsed by 
the fewness of the votes. 


In the Lancashire districts a depressed tone pre- 
vails generally as regards the engineering industries, 
the outlook being regarded as very unsatisfactory. 
Nevertheless most of the leading machinists are fairly 
off for work. In exceptional cases machine tool- 
makers are fairly supplied with orders, but not gene- 
rally, Stationary engine builders are indifferently off 
for work; boilermakers are generally quiet, and loco- 
motive builders are extremely dull. An examination 
of the detailed returns from 90 branches of the Engi- 
neers’ Society, shows that in 67 instances trade is bad, 
and in only 23 is it moderate ; not in a single case is 
it said to good. The labour correspondent to the 
Board of Trade states that in the Manchester dis- 
trict the engineers and steam engine makers report 
trade as very slack; boilermakers on short time. 
At Warrington trade is also very slack, with short 
time, in some cases only half-time. In the Liver- 
pool district the engineering trades remain about the 
same, very slack indeed; but boilermakers and 
riveters show a slight improvement. On the Birken- 
head side of the Mersey only one firm is at all 
busy, on a Government contract. At Barrow both 
marine engineering and shipbuilding have declined, 
many men being discharged or suspended. All the 
other branches are slack, with a very poor outlook for 
the winter. At the iron and steel works things are 
very slack indeed, and the outlook is even worse. At 
Workington short time has been and still is general. 
At Oldham the engineering and cognate trades are 
dull ; large numbers are unemployed, and those at 
work only working irregularly. 





In the Wolverhampton district, the hesitancy which 
was manifest towards the close of the quarter to transact 
business has not altogether passed away. There have 
been numerous inquiries, but actual transactions have 
been of a limited character. Buyers, as a rule, do not 
seem disposed to exceed the requirements of the pre- 
sent, while makers do not show a disposition to reduce 
the rates. Prices have remained firm all round, as a 
good volume of work is on hand at some of the works, 
sufficient to carry them well into the current quarter, 
and specifications are well furnished on account. Ad. 
vices are hopeful, and many anticipate a good yield 
for the rest of the year. In the finished branches 
there are fair inquiries, and also in the steel branches, 
some heavy orders being expected. On the whole, as 
regards the raw material, the prospects do not appear 
to be bad. Still there area number of men out of work 
in the iron and steel branches of industry, or on short 
time. Among the engineering and constructive 
branches a number of men are still out of work; but 
steelworkers, boiler and tank makers, bridge and 
girder constructors, and gasholder erectors are busy. 


In the Birmingham district the business transactions 
after the quarterly meetings were disappointing, but the 
inquiries were numerous, and prices were firm. Manu- 
facturers have more orders on their books than at the 
end of the previous quarter, but the current demand is 
not large, and is mainly for local consumption. New 
orders for finished iron are scarce, very little being for 
export, though there is a good volume of trade in gal- 
vanised sheets for Australia, India, and South Africa. 
The engineering trades are fairly well employed ; 
pattern-makers report all in employment; railway 
carriage and wagon builders are fully employed, but 
metal rollers and the cycle trade are dull. The gun 
trade is quiet, but at the Small Arms Factory they are 
fullyemployed. Thegeneral iron trade of South Stafford- 
shire has been busier ; some works have been restarted, 
but others are still on short time. The constructional 
branches in ironwork, and particularly of the heavier 
kinds, are generally busy, while orders for lighter iron- 
work are coming in more plentifully. Galvanised 
workers are fairly busy, and so also are enamelled 
workers. Nutand bolt makers are getting busier, 
especially at Darlaston and Smethwick. ‘The steel 
trade is also reported to be improving. The depression 
in the nail and small chain trade is said to be very 
great. In all the various industries there is a general 
absence of labour disputes, and none seem, fortunately, 
to be looming in the near distance. Some concessions 
have been made in the Cradley Heath district to the 
outworkers, and things do not look quite so serious 
as they did a short time back. 


The Scotch miners’ strike, though scarcely formally 
over, is really ended. There was great disappoint- 
ment in Lanarkshire at the close of last week, when 
the agents of the men waited at the office for hours in 
expectation of some support for the men, but had to go 
away disappointed. In so far as the coalowners are 
concerned, they regard the dispute as terminated, for 
over 40,000 men were said to be at work. There con- 
tinued, however, some show of resistance ina few of 
the districts. A conference of South Wales and Mon- 
mouthshire miners passed a resolution to subscribe ls. 
levy, raising about 25,000/., and 3d. per week after- 
wards, but the offer of assistance has been too late, in 
so far as the strike is concerned. 

The dispute of the colliery enginemen in South 
Yorkshire has not yet been settled, but it is still hoped 
that a strike will be averted. An interview took 
place last week between the representatives of the 
men and of the Employers’ Association, but no arrange- 
ment was come to ; the matter is to be reported to a 
full body of the coalowners. About 700 men are 
affected by the dispute, but a strike would throw out 
of work several thousands of men at the various 
collieries. 


About 300 dockers at Hull struck work last week, 
on the ground of unfair preference being given to non- 
union men. A deputation waited upon the owners of 
the ship, who promised to consider the men’s com- 
plaints, but meanwhile about 100 non-unionists were 
employed. The result was, therefore, the increase of 
the non-union element rather than an abatement of the 
grievance complained of. 


The allegations about Government sweating, recently 
referred to, do not seem to have been justified, for the 
London Trades Council delegates had no knowledge of 
the case—not even of the so-called union making the 
statements. 





CaTALOGUE.— We have received from Messrs. E. and 
E. Taylor, Limited, of the Tower-chambers, Finsbury, 
E.C., a copy of the new illustrated catalogue of their 
passenger and goods lifts, which are supplied to be worked 
either by hand, hydraulic, or electric power. Several 
varieties of cranes are also described and illustrated, in 
addition to different types of iron buildings. 








' 
4% 





al 


Meat lio 





Oct. 19, 1894. ] 


ENGINEERING. 





533 








MANCHESTER MAIN DRAINAGE. 
Description of the Manchester Main Drainage Works.* 
By Mr. Witt1am Tuomas Ottve, Resident Engineer. 


1. Historical.—The question of floods claimed the 
serious attention of the Corporation of Manchester when, 
in 1872, the River Medlock rose to a height of 25 ft. above 
ordinary water-line at Pinmill Bridge, and caused an 
enormous amount of damage. But it was not until 1874 
that a committee was organised to consider the preven- 
tion of floods; and their report in November of that year 
recommended the raising of the bridges and the removal 
of weirs on the Medlock, the clearing out of the river bed, 
and alterations to the weir at Throstle Nest on the Irwell. 
A report on the flood question, and in connection there- 
with on the interception of the sewage of the city from 
the rivers, was obtained from the late J. F. Bateman and 
J. G. Lynde in 1877. The Salford Corporation were the 
first to take active steps by appointing a Conservancy 
Board for the whole watershed of the Irwell ; and to them 
must be ascribed the credit of first launching out into ex- 
tensive works of main drainage. In 1878 several of the 
adjoining local authorities sought to join in the Man- 
chester scheme of sewage interception and treatment, but 
could not arrange a basis of agreement ; consequently the 
idea of a joint scheme was abandoned in October, 1879. 
In 1885 the Rivers Committee reported on the various 
systems of sewage treatment in operation at that time; 
and after consulting Mr. J. Bailey Denton they recom- 
mended in 1887 the system carried out at Leeds, as an 
example for Manchester to follow. The necessity for 
action was considerably hastened by the contemplated 
construction of the shipcanal. After a prolonged inquiry 
the sanction of the Local Government Board was obtained 
on March 16, 1889, with some limitations and alterations ; 
and instructions to carry out the scheme were issued by 
the Council on April 3, 1889. Accordingly in the autumn 
of that year the first contracts were let, and operations 
were commenced in the beginning of 1890. Since that 
time the work has been continuously in progress, and has 
comprised 22 contracts for main intercepting sewers, 
tanks, buildings and machinery, and filtering beds. 

2. Area and Population.—Previously to 1885 the area 
of Manchester was 4296 acres, and the population 341,414. 
In that year the area was increased to 5929 acres; and in 
1890 six townships were added, comprising an area of 
6861 acres; so that the total area is now 12,790 acres, and 
the population about 515,600. A general plan of the area 
pr a and of the works is shown in Fig. 1, page 534. The 
plan now being proceeded with is an intercepting scheme, 
whereby, as far as practicable, the new main sewers are 
carried along the valleys at such depths as to intercept 
the existing sewers and convey all the sewage to one main 
outfall, which forwards it to the sewage works at Davy- 
hulme, five miles distant from the city. A gravitation 
system has been aimed at and attained, although in some 
places at the expense of very flat gradients. Nevertheless 
it is believed that the sewers will be perfectly self-cleans- 
ing. The calculations for the sizes of the sewers have 
been based upon a present daily water supply of 20 gallons 
per head, together with 5 gallons as a margin for increase 
and for subsoil water; in all 25 gallons per head for a 
prospective population of 625,000, together with a rain- 
fall varying in different parts of the district from ;; in. up 
to 4 in. in 24 hours. 

Rainfall.—The consideration of the rainfall was much 
simplified by an agreement entered into with the ship 
canal, the substance of which is as follows: The storm 
overflow sewer discharging into the ship canal at Mode 
Wheel is so constructed that nothing can flow through it, 
until with the addition of rainfall the volume flowing 
down the main outfall sewer at its junction with the 
storm overflow sewer exceeds six times the normal flow 
of sewage from the whole area draining into the main out- 
fall sewer. If at any time the flow down the storm sewer 
should injure the water in the ship canal, the Corporation 
can be called upon to raise the level of the weir at the 


junction to such a height that nothing can flow into the] p 


canal until the volume flowing down the main outfall 
sewer exceeds eight and a half times the normal flow of 
sewage from the whole area. In London the provision 
made for rainfall is } in. distributed over 24 hours. 

Subsoil Water.—From gaugings taken the author has 
been able to ascertain that the subsoil water entering the 
Manchester sewers per acre of sewer surface is at the rate 
of only 17,300 gallons a day, or 1.92 cubic feet per minute. 

3. Main Intercepting Sewers.—The main intercepting 
sewers vary in size from 3 ft. wide by 2 ft. high to 14 ft. 
by 105 ft. All the sewers up to 5 ft. in diameter have 
been built in two rings of brickwork ; from 5 ft. to 10 ft. 
in diameter in three rings; and the main outfall, which 
is 14 ft. wide by 104 ft. high, in four rings. In the 
smaller sewers blue bricks have been used for the inner 
ring, and common reds for the outer or back — Both 
hydraulic lime and cement mortar have been used, which- 
ever was considered most suited to the nature of the 
ground. 

By far the larger portion of the won « has been done in 
tunnel. The strata have been for the v-ost part sandstone 
rock, boulder clay, sand and ballast, and a little running 
sand. The greatest difficulties to contend with have been 
poeventes by the old sewers, which, to a large extent, 
ollow the same lines as the new, sometimes running 
about the same level, side by side, or crossing over, under, 
or through. In two instances men have been drowned, 
owing to the bursting of these dangerous and often badly 
constructed old sewers; and many times have the work- 
ings been flooded thereby. To cope with the work suc- 
cessfully required a great deal of ingenuity, and much 
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thought and additional expense. Special ironwork has 
to be made; and storm overflow chambers have been 
built over the old sewers, wherever tapped, so that only 
the right amount of sewage and storm water should enter 
the new sewers, and the rest should flow over a weir and 
down the disused portion of the old sewers to the rivers. 
Twice have old tunnels, from the rivers Irk and Medlock 
to adjoining mills, been cut through at great expense and 
trouble and some danger. In one place a disused canal 
branch, the existence of which was not known, was 
tapped, and the workings were flooded, the men a ae, 
escaping with theirlives. The several river crossings ca 
for no special mention ; but it is worthy of note that in 
crossing under three main lines of railway—namely, the 
Cheshire lines to Liverpool, the Midland line to London, 
Fig. 2, page 534, and the South Junction lines—although the 
crown of the sewer, 14 ft. wide by 104 ft. high, was within 
2 ft. of the sleepers, no accident occurred, nor were an 
trains ever delayed. At Erskine-street, Stretford- 3 
there is a large junction chamber or bell-mouth, where the 
combined flow of a 7-ft. and a 9-ft. sewer discharges into 
the main outfall sewer of elliptical section, 14 ft. by 104 ft. 
The length of this sewer to the storm overflow chamber is 
about 3535 yards, or just over two miles ; and it varies in 
depth from 37 ft. to 45 ft. below the surface of the ground. 

Storm Overflow Chamber.—The storm overflow chamber 
itself is large, measuring 514 ft. long by 27 ft. 2 in. wide, 
as shown in Fig. 3, page 534; it hasa weir running the full 
length along the side of the sewer, at such a height as to 
satisfy the conditions of the agreement with the ship canal. 

Bridgewater Canal Crossings.—In passing under the 
Bridgewater Canal, as shown in Figs. 5 to 10, page 535, the 
main outfall sewer had to be constructed in two cast-iron 
cylinders, each 8 ft. 9 in. in diameter, owing to lack of head- 
room and the stipulation that a depth of 9 ft. in place of 
54 ft. was to be provided. The work was done half at a 
time by means of cofferdams made of sand ; and the canal 
had to be temporarily widened in order to provide for an 
uninterrupted traffic. From the storm overflow chamber 
to the tanks, a distance of 4259 yards, or 2.42 miles, the 
main outfall sewer is diminished in size to 10 ft. in 
diameter, with a fall of 1 in 2000. It averages 15 ft. 
deep, and has been laid in open cutting and through fields. 
A second crosssing under the Bridgewater Canal occurs 
here; but the main sewer, by gradual dropping, in- 
creased the interval between the invert and the water 
level, which latter is the same as at the first crossing, so 
that the headroom sufficed for a single cast-iron tube 
10 ft. in diameter. 

Sewer Laid through Running Sand,—The ground 
passed through hag on the whole been good ; but in places 
much water has been encountered, and some running sand. 
In Stretford-road, on the 7-ft. sewer, where a length of 
about 300 yards of running sand was met with in the in- 
verts, the method shown in Fig. 4, page 534, was adopted. 
Short timber piles were driven along each side of the 
bottom of the trench, surmounted by longitudinal capsills 
and transverse sleepers ; and board piles strengthened by 
longitudinal walings, held back the running sand along 
the sides of the trench, while the invert was turned on 
the ~— and carried up to the centre line, above 
which the sand was overlaid with boulder clay. The 
latter was supported by four longitudinal side bars and 
three crown bars, held apart by stretchers. As the build- 
ing of the crown progressed, the four side bars were taken 
out, while the three crown bars with the head-trees and 
roof boards were left in permanently, and the space above 
the crown of the sewer was filled in with brick packing. 

4, Outfall Works.—The corporation are under obliga- 
tion to treat chemically, and also to filter subsequently 
through land, the effluent of the dry-weather flow of 
sewage from the population of the city ; equal at 4 cubic 
feet per head to a quantity of 2,400,000 cubic feet per 24 
hours upon a total population of 600,000; or 2500 cubic 
feet per minute, assuming one-half the total flow to pass 
in 8 hours. The buildings are designed in a conventional 
style of architecture, and somewhat resemble a modern 
farm building. They are faced with Ruabon red pressed 
ricks; the reason for this is the great durability of these 
bricks, and as the buildings are in an exposed situation, 
it was thought desirable and cheaper in the end to have 
them faced with good impervious bricks which would 
keep the walls dry. 

Boiler-House.—The boiler-house, partly sunk below the 
ground level, is 70 ft. long by 33 ft. wide, which 
allows ample space for three Lancashire boilers, 30 ft. 
long and 74 ft. in diameter, of which two only are re- 
quired at present. It is lofty, and has an open timber 
roof with large exhaust ventilator at the apex, and is well 
lighted at the side and one end ; the windows are solid 
wood frames, and the upper portions above the transomes 
are filled in with sheet glass, and made to open. Theend 
is divided into three bays by two brick pilasters, and 
the three spaces are filled in with wood framing; the 
upper portion is glazed, and is fixed in the rebate of the 
brickwork by means of large coach screws in wood blocks 
built into the walls. Thus at any time, should a boiler 
require to be replaced, the whole, or a portion of the wood 
framing can be taken down, and the boiler got out with- 
out damaging any brickwork. The feed water is heated 
by a Green economiser with 96 pipes. 

Engine-House.—In the engine-house, which is 70 ft. 
by 47 ft. and lofty, are placed duplicate engines for work- 
ing the lime mixers, &c., two air compressors and engines, 
accumulator, with two hydraulic — pumps for work~ 
ing the sludge presses, dynamo and engine for electric 
lighting, and electric accumulator cased in by means of 
wood framing. The upper portion and the open timber 
roof are glazed. The roof is in two spans, with queen-post 
pr bet supported in the centre upon cast-iron columns, 
It has four exhaust ventilators at the top; the windows 
are similar to those in the boiler-house, and are made to 
open. Two large gateways are made at the end of this 





portion of the building for bringing in or taking out any 
of the machinery. 

Lime-Mixing House.—The lime-mixing house is 82 ft, 
by 27 ft., with gallery along one side and end for lime 
mixers. The gallery is carried upon cast-iron columns, 
and the floor is formed with cement concrete arches sup- 
ported upon rolled iron joists. Fixed on this floor are 
combined sewage-liming and lime-grinding machines, 
with agitators and driving gear, and one milk-of-lime 
agitator. On the ground floor are provided lime pits, 
into which dip the lower ends of the elevators that convey 
the lime up to the machines on the gallery floor. 

Lime Store.—The lime store, 82 ft. by 27 ft., is divided 
into five lime bunkers, each 194 ft. by 124 ft. There isa 
stone staircase at one end and a store-room at the other ; 
and a barrow passage 6 ft. wide is provided between the 
lime bunkers and the lime-mixing house, with openings 
in the two walls for allowing the lime to be drawn by 
means of a scraper to the lime pits of the elevators. A 
er 17 ft. wide extends the whole length of one side, 

‘ormed with rolled iron joists and cement-concrete arches, 
on which a tramway runs. The gallery floor is reached 
at one end by an inclined gantry, 11 ft. wide, supported 
upon cast-iron columns and rolled-iron joists, and having 
a plank floor with tramway for bringing the lime to the 
bunkers in wagons. The wagons are tipped on the gallery 
floor, and there the lime is slaked aa then thrown into 
the bunkers. The haulage of the wagons up the inclined 
gantry is done by a a swivel-pulley and shafting 
worked from the main shafting. The roofs of the mixing- 
house and lime store are open timber roofs, having queen- 
post principals with lantern lights and side louvre 
ventilators. 

Press-House.—In the press-house, 82 ft. by 50 ft., are 
placed seven pits, 12 ft. by 84 ft., at an average depth of 
34 ft. ; in these are fixed five rams or sludge receptacles, 
into which the sludge runs, and from which by means of 
pone. air it is forced up into the eight filter-presses 
overhead. The walls are cambered to these pits, except 
the division walls, and are lined throughout with Staf- 
fordshire blue bricks; openings with circular arches are 
left in the division walls, so that through communication 
between the pits is established. An upper floor is con- 
structed in this house with rolled-iron joists and cement- 
concrete arches, supported upon cast-iron columns ; open- 
ings are left in the floor under each press, for allowing 
the nate cake to fall into the tip wagons when a press 
is opened. Two large sliding gates are provided at each 
end of the house, giving access for wagons under the 
presses. Two iron staircases are provided, leading to the 
upper floor. The building is roofed in two spans, with 
queen-post principals supported upon cast-iron columns 
in the centre. 

Offices are provided in a separate building, one for the 
manager and the other for the chemist, with a board-room 
over. Stables for four horses and loose bex, mess-room, 
store-room, and weighing-machine office are provided in 
a separate building, with hayloft over. 

Settling Tanks.—There are eleven tanks (Fig, 11), all 
open to the air, each 300 ft. long and 100 ft. wide, having 
an average depth of 6 ft., a total water-surface area of 
about 74 acres, and a holding capacity of 124 million 
gallons. The floors are of cement concrete, and all the 
walls of brickwork. The floors of the tanks are level 
transversely, and fall 1 in 150 from the overflow end to 
the inlet end. After the sewage leaves the 10-ft. outfall 
sewer, it flows through a screen S, inclined at an angle of 
about 60 deg. with the horizontal, by which all the larger 
matters in suspension are caught, and afterwards removed 
with arake. Immediately behind the screen, the chemicals 
—sulphate of alumina and milk of lime—are added, and 
thoroughly mixed with the sewage by means of an agitator 
A. The water then passes on into the channel through 
the sluice-ways at C or D, and is admitted into any par- 
ticular tank by means of small sluices provided for that 
purpose, three to each tank. In sudden and heavy 
storms, when the amount of water is too great to be 
properly coped with and the sewage is largely diluted, 
the sluices at E may be opened, and a portion of the 
water run straight to the ship canal. The tanks being 
filled, the top water runs over a crest or weir W, and falls 
into the effluent channel, whence it flows at present down 
a tumbling-bay at B to the effluent conduit, 8 ft. in dia- 
meter, and so tothe ship canal. When the filtering beds 
are completed, which are now in course of construction, 
the sluice at B will be closed and that at H opened, so 
that the effluent may pass along the carrier and on to the 
beds, to be further purified before flowing into the ship 
canal. The tanks are constructed upon the continuous- 
flow system, and each tank is used for about five days 
before being cleaned out. The water to the depth of 
44 ft. is then removed bs means of floating arms or de- 
canting valves, and is delivered into 15-in. cast-iron pipes, 
which are suspended along the soffit of a subway that runs 
underneath the full length of the sewage channel ; thence 
the water passes on to the low-level filter-beds. The re- 
maining water is led into the effluent well, and is lifted 
into the sewage channel for re-treatment. The sludge in 
the tanks is passed through valves into a semicircular 
sludge-carrier in the subway, having a fall of 1 in 110, 
and is transmitted to the sludge well, whence itis pumped 
up by means of two Tangye pumps into the sludge pits ; 
and after still further water has been decanted from it 
here, it flows to the ram pits by gravitation. 

Filtering Beds.—-The land owned by the corporation for 
filtration, apart from that occupied by the tanks and 
buildings, is about 325 acres, namely, 112 acres at Davy- 
hulme, and 213 acres at Flixton two miles distant (Fig. 1), 
Only 30 acres are at present laid out, in two beds. A 
concrete carrier 16 ft. wide by 34 ft. deep and 2 ft. thick 
runs along the top end of the beds, and discharges the 
sewage thereon through 15-in. sluices placed at intervals 
of 25 ft. A centre bank divides the two filter beds, and 
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a continuous bank surrounds both. The top of the banks 
is about 34 ft. above bed level, and the beds have a fall of 
9 in. in their length, or a gradient of about 1 in 800. A 
puddle wall 24 in. thick and 54 ft. deep runs through the 
centre of all the banks. The beds are drained by 18-in. 
mains, socketed pipes with puddle joints, laid about 200 ft. 
apart and parallel to the centre bank; into these pipes 
6-in. agricultural drain-tiles laid 30 ft. apart are connected 
herring-bone fashion. The mains connect with the 
effluent conduit, which runs under the centre line of the 
concrete carrier; their outlets are provided with tidal 
flaps, and are laid at an averge depth of 6ft. The filter- 
ing properties of the subsoil have not yet been thoroughly 
tested, but it is believed they will prove satisfactory. The 
soil is of a sandy loamy kind, almost free from sand and 
gravel, and, therefore, perhaps of a little too fine and 
close a nature; but the land was the best and most con- 
veniently situated that could be obtained. 

5. Extension of Works.—In addition to the area of 123 
acres acquired in 1888, powers have since been taken for 
the acquisition of a further quantity of land for filtration, 
in the townships of Carrington and Flixton, near the 
junction of the Manchester Ship Canal with the River 
Mersey. This area, shown in Fig. 12, contains about 213 
acres. It has been selected with the view of obviating 
the necessity for pumping the effluent, which can be de- 
livered by gravitation upon 189 acres; and this area, to- 
gether with the portions at Davyhulme devoted to filtra- 
tion, amounts in the aggregate to about 240 acres, which 
is estimated to suffice for a total population of 600,000, or 
at the rate of 2500 persons per acre. 

As the projected areas at Carrington and Flixton are 
approximately three times the size of that at Davyhulme, 
it has been thought desirable to design the effluent con- 
duit of sufficient capacity to deliver upon them a quantity 
equal to the entire sa ss flow of sewage, so that the 
filter beds at Davyhulme may at any time be allowed a 
period of entire rest ; and the water for filtration will be 
delivered on to the Carrington and Flixton areas over a 
weir at the end of the effluent channel which runs along 
the breast of the precipitation tanks. The weir is 16 ft. 
in length, over which the total dry-weather flow of 2500 
cubic feet per minute represents a depth of 9}3in. Im- 
mediately on its overfall side is placed a converging 
chamber, the width of which at its upper end is equal to 
the length of the weir, and at its lower end is contracted 
to the width of the effluent conduit; the breast of the 
weir and floor of the chamber are in longitudinal section 
a parabola, with a fall of 3.66 ft. in the length of the 
chamber. 

As the effluent water to be conveyed from the precipi- 
tation tanks to the filtration areas will be practically free 
from suspended matters, a sectional form has been 
adopted for the conduit, such as is frequently employed 
for purposes of water supply, affording a greater 
hydraulic mean depth than would be possible with any 
other form, due regard being had to available gradient 
and depth of flow, both of which in this case are limited. 
The vertical diameter of the conduit will be 6 ft. and the 
horizontal diameter 7 ft., the gradient being 1 in 3000; 
and with these dimensions and gradient, according to 
Mr. Beardmore’s formula D = A x 55‘ 2H ff, the dis- 
charge D of 2500 cubic feet per minute represents a 
hydraulic mean depth f of 3.10 ft., equal to about half 
the total depth of the conduit; A being the sectional 
area of the stream in square feet, and H the fall in feet 
per mile. As the fall from the level of the weir to the 
invert of the conduit is 3 66 ft. in the converging chamber, 
the total dry-weather flow of efluent can be conveyed 
through the conduit with a considerable margin for 
possible increase, without the tail water backing up to 
the level of the weir. A length of 230 yards at the com- 
mencement of the effluent conduit will be constructed as 
an open channel, fitted with sluices rendering it available 
as a carrier for the Davyhulme filter beds. The length 
of the conduit will be 3500 yards, or practically 2 miles. 
Its course has been laid out with a view to interfering as 
little as possible with building land, and in a fairly direct 
line, so as to avoid any sharp curves, which would increase 
friction and retard flow. There is no curve of a radius 
less than 770 yards. A length of 180 yards crossing the 
valley at Bent Lanes will be constructed on a substruc- 
ture of brick arches, and covered by an embankment. 
Generally speaking the work will be constructed in tunnel 
in two 44-in. rings of brickwork, the inner being of blue 
brick, with purpose-made skewback springers at the 
outer angles of the invert; and will be laid on a founda- 
tion of cement concrete. The sewer of the Barton rural 
sanitary authority, crossing the conduit in Bent Lanes, 
will be conducted under it by means of a syphon; and 
others at Woodsend-road and Irlam-road by cast-iron 
tubes of special construction. The invert of the conduit 
at Flixton where it enters upon the land is 48.14 it. above 
Ordnance datum, being practically the level of the ground, 
At this point is placed a distributing chamber, from which 
the main carriers radiate in two principal directions : one 
proceeds in a south-easterly course and skirts the upper 
side of the land on the Flixton bank of the Mersey ; and 
the other in a south-westerly direction across the river to 
the land on the Carrington bank. The larger propor- 
tion of the land on the Flixton bank lies below a con- 
tour line 47 ft. above Ordnance datum ; and the portion 
to be laid out on the Carrington bank lies below the 
46 ft. contour above Ordnance datum. 

The two main carriers will be constructed in concrete 
of differing sectional forms. That on the Flixton side 
has a depth of 34 ft. to water level, so that the higher 
portions of the land, lying between the contours of 47 ft. 
and 50 ft. above Ordnance datum, may be utilised by 
drawing from the upper stratum of the flow ; while that 
on the Carrington side is not more than 2 ft. deep, in 
order to reduce as much as possible the depth of the tubes 
suspended from the bridge by which the carrier crosses 





the River Mersey. The main carrier on the Flixton 
side will be continued from the distributing chamber with 
a gradient of 1 in 2000, as it is the intention to maintain 
the water in this channel at as high a level as possible, 
drawing from it by sluices for the subsidiary carriers, 
which diverge from it generally at right angles, and are 
placed 300 ft. apart, with ients of 1 in 1000; in these 
the flow will be regulated by steps and sluices with trans- 
verse carriers of smaller section, arranged so as to accom- 
modate as far as possible the natural ground surface. 
The carriers, both large and small, will be designed to 
permit of the water being distributed in a continuous 
flow along each side of the carrier in such lengths as re- 

uired, from properly regulated openings placed imme- 

iately beneath the coping level, so that the water shall 
be delivered to the whole surface of the filtration areas 
with as great regularity and uniformity as possible. The 
main and pedae. em carriers on the Carrington side of 
the river will be laid out on similar lines. : 

The areas served by each subsidiary carrier will vary 
from 74 to 10 acres, these being again subdivided by 
smaller carriers; and the general level of surface will 
vary according to the ground from 15 in. to 30 in. below 
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the water level. The areas will be underdrained by 6-in. 
and 4-in, agricultural drain pipes, laid in diagonal lines 
10 yards apart at an average depth of 6 ft., and delivering 
into subsidiary drains, laid under the roads and barrow 
paths, and varying from 9 in. to 18 in. in diameter. These 
subsidiary drains will be collected by a main under- 
ground drain, graduated from 2 ft. to 5 ft. in diameter, 
discharging into the Manchester Ship Canal at a point 
immediately below the confluence of the Mersey; the 
water level of the canal at that point is 26 ft. above 
Ordnance datum, or 22.14 ft. below the invert of the 
conduit at the point where it enters on the land. The 
main underdrain from the Flixton area will be conducted 
under the River Mersey, by means of two circular cast- 
iron syphon pipes, 36 in. in diameter, and will be con- 
nected with the main drain from the Carrington area, as 
it is not practicable to obtain a separate outlet into the 
river. Manholes and ventilators, placed 100 yards apart, 
will be provided on all main and subsidiary underdrains, 
with shafts for aeration placed midway between them, or 
about 50 yards apart. The several areas will be sub- 
divided by roads and barrow paths, laid out to coincide 
generally with the lines of the main and subsidiary under- 
drains, and affording convenient access to every part of 
the land, and communicating with the existing roads 
outside. 

The bridge across the river, connecting the Carrington 
and Flixton areas, will be of the lattice girder kind, 
having a span of about 60 ft. and a width of 18 ft., its 
flooring being laid on wrought-iron plates; cross-girders 
with wrought riveted tubes will be suspended therefrom, 
for conducting the main distributing carrier to the Car- 
rington side of the river. 

he portions of the land lying above the available level 
for irrigation will be utilised for the erection of homestead, 
cottages, stabling and outbuildings, &c. In order that 
the employment of this land for purposes of effluent filtra- 
tion may not render it in any way unsightly or objection- 
able to the neighbourhood, the banks of the river and the 
boundaries of the estate will be suitably fenced and 
planted with fringes of trees and shrubs. 

6. Machinery.—The two pumps by which the sludge is 
ene up from the sludge well into the sludge pits are 

xed in the well, and are of the horizontal direct-acting 
kind known as the “‘special” steam pump, constructed by 





Messrs. Tangyes and embodying the most recent improve- 
ments. The steam cylinders are 12 in. in diameter and 
the sludge barrels 9 in. in diameter, with a stroke of 
24in., both double-acting; each pump is capable of 
raising 290 tons of sewage sludge in eight hours to a 
height of 32 ft., or the two conjointly 580 tons. The 
valves are constructed on the hinge or clack principle, 
the clacks being of wrought iron faced with leather, and 
working on a cast-iron seat; the clack spindles are so 
arranged that the withdrawal of either of the valve-chest 
covers enables the valve to be removed with ease. 
Through these valves any foreign matter, even of con- 
siderable size, can without damaging the pump. 
The suction and rising mains are so arranged in dupli- 
cate that the pumps can be worked for the effluent water, 
thus insuring aready way of cleansing them of sludge. 
The pumps are reliable and easily understood ; and the 
steam consumption is reasonable for the work done, 
After the sludge has remained for some time in the 
sludge pits, the top water is led off by means of decant- 
ing valves into the effluent well, from which it is again 
raised by pulsometer pumps into the carrier. From the 
sludge pits the sludge gravitates to a well just outside the 
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press house, and is admitted in succession to the five 
rams or sludge receptacles ; whence, after the charge of 
milk of lime has been admitted, it is forced by compressed 
air at a pressure of 100 ]b. per square inch into one or 
other of the eight presses on the upper floor. The rams 
or sludge receptacles are of cast iron in two parts, with 
faced joints, bolted together with strong bolts and nuts, 
each receptacle having a 6-in. inlet-valve for the sludge 
and a 3-in. outlet-valve, with long spindle, brackets, and 
hand-wheels for working from the press floor level. The 
tipping wagons, made toswivel so that they may tip either 
at the side or at the end, are passed underneath each press 
for the removal of the cake when liberated ; and the ex- 
pressed liquid is allowed to flow back into the main sew- 
age carrier to be treated again. 

Sludge Presses.—Each of the eight presses is composed 
of a series of vertical plates 41 in. square, resting by side 
lugs on two horizontal tie-rods, on which they are free to 
slide, and from which they can be lifted when necessary 
by means of a small overhead traveller. At one end of 
press the rods are supported on a strong fixed frame. The 
other end is opened or closed by hydraulic pressure. 
When the press is closed, therefore, it contains a series of 
45 vertical chambers with filter cloths on each side, giving 
to each chamber a filtering area equal to double the size 
of the plates, which are 44 in number to each press. The 
sludge is made to pass through the centre of the fixed end 
into these chambers, where the separation of the solid 
from the liquid takes place. The liquid filtering through 
the cloths runs down grooves in the ct and out throvgh 
openings at the lower edges of the plates ; the pressure is 
kept on until the water ceases to run, showing that the 
press is then full of cake. Provision has been made for 
six additional presses if required. In sinking the ram 
pits a t deal of water was encountered in the red 
rock ; this is now raised by a small ejector and utilised 
in the working. 4 

Boiler and Engine.—The machinery in connection with 
the works is driven by steam from two Lancashire boilers 
made by Beeley, of mild steel plates ; each boiler is 30 ft. 
long and 7 ft. in diameter, having two flues 2 ft. 9 in. in 
diameter with solid-welded longitudinal seams, and trans- 
verse seams made with anti-collapsible flange joints 
having solid caulking rings between each flange. The 





main driving engine is horizontal high-pressure, with 
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cylinder 10 in. in diameter and 20 in. stroke; this drives 
the lime mixers, elevators, &c. ‘ 

Air-Compressors.—Two air-compressors are provided, 
having steam cylinder 14 in. in diameter and air cylinder 
12 in., with a stroke of 20 in. Each engine and com- 
pressor is fixed on the top of a strong cast-iron air- 
receiver. The crankshaft is furnished with a Lapa fly- 
wheel at each end ; the engine is also fitted with a high- 
speed governor, and equilibrium valve. The air cylinder 
is fixed behind the steam cylinder, and driven by the pro- 
longed end of the piston-rod, with a a for con- 
necting direct to that of the air-compressor. The valves 
and seats are of phosphor-bronze, and so arranged as to 
secure a full charge of air in each end of the cylinder, 
which is water-jacketed. The air-receivers are made in 
two halves, with flange joint turned and faced and secured 
by strong bolts and nuts. 

Accumulator.—The accumulator stands in one corner of 
the engine-house. It has a 7-in. ram, steel cylinder, 
guides and attachments, and automatic for control- 
ling the throttle-valves, and is actuated by two hydraulic 
duplicate pumps of 9 in. diameter and 10 in. stroke. _ 

Liming.—There are six combined liming and lime- 
grinding machines, and one milk-of-lime agitator consist- 
Ing of a cast-iron trough, in which revolvesa central shaft 
having cast-iron stirrers, gun-metal bearings, and fast and 
loose driving pulleys. Six elevators of the ordinary kind 
supply lime to these machines, by lifting it from the pits 
in the floor of the lime-house. The agitator in the inlet 
sewage-channel is worked by a vertical i with cylin- 
der 6 in. in diameter and 64 in. stroke, fixed on rolled joists 
in the effluent well, driving the horizontal shaft of the 
agitator through bevel wheels. The lime is at present 
being admit into the inlet channel immediately in 
front of the agitator, whilst the aluminoferric is supplied 
lower down the same channel. Provision has been made 
for an additional agitator should it be found necessary. 

Communication has been obtained with the ship canal 
by means of a road and tramway, so that supplies of coal 
and chemicals may be delivered at the Corporation 
Wharf on the banks of the canal. Provision has also 
been made for hauling up trucks of lime to the high-level 
floor by a rope tramway. 

7. Electric Lighting.—The installation includes a verti- 
cal engine with 13-in. cylinder and 16 in. stroke to run at 
130 revolutions per minute with a pressure of 80 lb. per 
Square inch, the steam being supplied from the general 





service boilers. Also a set of 56 storage batteries capable 
of running with lamps of 16 candle-power a maximum of 
420 lamp-hours. The om is driven at a speed of 700 
revolutions by a 10-in. flexible centre belt direct from the 
engine flywheel, which is 54 ft. in diameter and 11} in. 
wide on the face ; it is of the inverted-magnet type, com- 
aaa ye and has a capacity for working a 220-ampere 
oad at 100 volts when on the lamp circuits. hen 
charging accumulators a plug switch is inserted in the 
series portion of the compound winding, which cuts that 
part out of action, For charging the accumulators in 
series the speed of the dynamo would require to be nearly 
1000 revolutions per minute, with a corresponding increase 
in speed of engine. As this, however, would materially 
increase the wear and tear, the batteries by means of 
suitable switches are arranged in two sets of 28 each 
when charging. By this means the speed is reduced to 
about 600 revolutions per minute, thereby effecting also 
asaving of steam. Although storage batteries usefully 
— only about 70 per cent. of the energy given to them 

the dynamo, they are extremely economical and handy. 
If a small number of lamps only are required, it would be 
wasteful to run the engines ; ides which, time would 
be occupied in oiling and heating up, and there would be 
loss by condensation. From the accumulators the lamps 
can be started or stopped instantly without my further 
attention. As the insulated cables spread for hundreds 
of yards in every direction about the premises, the stored 
ene could be applied on an emergency to portable 
machines for pumping, drilling, hauling, &c. e num- 
ber of lamps at present in use is 134, as follows: 14 arcs 
of 1200 candle-power for outside use ; 12 arcs of 500 candle- 
power for inside use ; 88 incandescent lamps of 16 candle- 
power for inside use ; 8 incandescent lamps of 50 candle- 
power on the approach road ; and 12 incandescent lamps 
of 32 candle-power in the subway. These are divided on 
the switchboard into six main circuits, but there are also 
local switches for every one or two lamps, except on the 
approach road, where all the lamps are controlled by one 
switch. An illustration occurs here of the economy of 
electric lighting as compared with gas. To light and ex- 
tinguish gas would occupy a map at Jeast an hour every 
day ; whilst the engine-man can turn the electric lamps 
on and off in an instant without leaving his post. The 
electric lamps also require less cleaning, as there is no 
smoke or soot, and the insides of lanterns are sealed from 
atmospheric dust. 
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Pic 1n GERMANY.—The production of pig iron in Ger- 
many in August amounted to 489,211 tons, as —— 
with 420,949 tons in August, 1893. The total of 489,211 
tons, representing the production of August, was made up 
as follows: Puddling and spiegel pig, 133,266 tons; 
Bessemer pig, 37,023 tons; Thomas pig, 239,466 tons; 
and casting pig, 79,456 tons. 





Coat In BeLcium.—The production of coal in Belgium 
last year amounted to 19,410,519 tons, as compared with 
19,583,173 tons in 1892, 19,675,744 tons in 1891, 20,565,960 
tons in 1890, and 19,869,980 tons in 1889. The imports of 
coal into Belgium last year are returned at 1,474,542 tons, 
as compared with 1,677,840 tons in 1892, 1,816,422 tons in 
1891, 1,810,311 tons in 1890, and 1,031,338 tons in 1889. 
The exports of coal from Belgium last year were 4,849,887 
tons, as compared with 5,880,740 tons in 1892, 6,418,982 
tons in 1891, 6,314,054 tons in 1890, and 6,269,610 tons in 
1889. It follows that the consumption of coal in Belgium 
last year was 16,035,174 tons, as compared with 15,370,273 
tons in 1892, 15,073,084 tons in 1891, 16,062,217 tons in 
1890, and 14,631,798 tons in 1889. 





Sutpuire CELLULOSE.—A be new sulphite wood pulp 
manufactory has just been completed at Forshaga, Sweden. 
The Flodgoist system has been adopted, the boiling tak- 
ing place in rotary boilers, the largest of this construction 
which have hitherto been in use. Pure water and timber 
free from branches are a most essential condition, and 
although the natural circumstances are not altogether 
favourable, everything has been done to insure good 
results. The wood is handled in a most efficient manner, 
and a large staff is employed in this department. All the 
water is filtered in large tanks of plate iron, filled with 
gravel, sand, &c., and the tanks can be thoroughly cleaned 
several times every day. The water subsequently passes 
through bags of woollen material, and is absolutely clear 
when applied to the washing of the pulp. The boiler- 
house contains three large boilers, and there is room for a 
fourth. It has been found that large boilers make the pulp 
more uniform. The sulphite fluid is pumped into the 
boilers from receptacles capable of holding 175 cubic 
metres. The factory is being worked by six turbines, with 
an aggregate of 400 horse-power. Each turbine works a 
separate department, 
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INSTRUCTIONS TO BOILER ATTENDANTS. 

Tue Manchester Steam Users’ Association a few 
months ago issued a revised and enlarged edition of its 
‘* Instructions to Boiler Attendants.” These we have 
pleasure in reproducing, believing that their publica- 
tion may prove useful to steam users. 

In forwarding these instructions to its members, the 
Association accompanied them with a letter, from 
which we extract M8 following : 


‘* These instructions have been drawn up with much care, 
it being desired to ake them as complete and educational 
as possible. There are so many points affecting the safety 
and proper treatment of bellens that it was found im- 

ossible to compress the instructions into a small space. 

n boiler and engine rooms height of wall space is more 
generally available than width, and, therefore, the sheet 
was made long and narrow rather than short and wide. 
If hung up so as to be about 2 ft. from the floor, it can 
easily be read from top to bottom. 

‘* Tt is desirable that the sheet should be mounted, and 
the best plan of doing this will perhaps be to have a 
board about jin. thick built up in three or four widths 
and stiffened by a batten at each end, the joints being 
grooved and tongued. On this board the sheet might then 
be pasted, and varnished for preservation. In most cases 
it might be well to have this done by a bookbinder. 

‘*When mounted, the sheet should be placed in a good 
light, and where the boiler attendants can have convenient 
access to it. They should be encouraged to study and 
master its contents. Much of the information contained 
therein will be of service daily, and not merely on the 
occurrence of an emergency. 

‘*This revised edition contains two additional instruc- 
tions, the first headed ‘Opening Drain Taps in Steam 
Pipes,’ and the second, ‘Precautions as to Entering 
Boiler,’ while the instruction headed ‘Shortness of 
Water’ has been modified. A drain tap in steam pipes 
ia most important, while a water-gauge tap, fixed to the 
front of the boiler, on a level with the top of the furnace 
crowns, would prove useful as a guide should shortness 
of water occur.” 


THE MANCHESTER STEAM USERS’ ASSOCIATION. 
INSTRUCTIONS TO BOILER ATTENDANTS. 


Getting up Steam.—Warm the boiler gradually. Do not 
get up steam from cold water in less than six hours. If possible, 
light the fires over night. 

Nothing turns a new boiler into an old one sooner than 
getting up steam too quickly, It hogs the furnace tubes, 
leads to grooving, strains the end plates, and sometimes 
rips the ring seams of rivets at the bottom of the shell. 
It is a good plan to blow steam into the cold water at the 
bottom of the boiler, or to open the blow-out tap and 
draw the hot water down from the top. 

Firing.—Fire regularly. After firing, open the ventilating 
grid in the door for a minute or so. Keepthe bars covered right 
up to the bridge. Keep as thick a fire as the quality of coal will 
allow. Do not rouse the fires with arake. Should the coal cake 
together, run a slicer in on the top of the bars and gently break 
up the burning mass. 

Repeated trials have shown that under ordinarily fair con- 
ditions no smoke need be made with careful hand-firing. 
Alternate side firing is very simple and very efficacious. 

Cleaning Fires and Slaking Ashes.—Clean the fires 
as often as the clinker renders it necessary. Clean one side at a 
time, so as not to make smoke, Do not slake the clinkers and 
ashes on the flooring plates in front of the boiler, but draw them 
directly into an iron barrow and wheel them away. 

Slaking ashes on the flooring plates corrodes the front of 
the boiler at the flat end-plate, and also at the bottom of 
the shell where resting on the front cross wall. 

Feed-Water Supply.—Set the feed valve so as to give a 
constant supply, and keep the water up to the height indicated 
by the water-level pointer. 

There is no economy in keeping agreat depth of water over 
the furnace crowns, while the steam space is reduced 
thereby, and thus th» boiler rendered more liable to 
prime. Nor is there any economy in keeping avery little 
water over the furnace crowns, while the furnaces are 
thereby rendered more liable to be laid bare. 

Glass Water Gauges and Floats.—Blow through the 
test tap at the bottom of the gauge hourly, as well as through 
the tap in the bottom neck, and the tap in the top neck twice 
daily. These taps should be blown through more frequently when 
the water is sedimentary, and whenever the movement of the 
water in the glass is at all sluggish. Should either of the thorough- 
fares become choked, clean them out with a wire. Work the 
floats up and down by hand three or four times a day to see that 
they are quite free. Always test the glass water gauges and the 
floats thoroughly the first thing in the morning before firing up, 
and at the commencement of every shift. 

It does not follow that there is plenty of water in the boiler 
because there is plenty of waterin the gauge glass. The 
passages may be choked. Also Empry gauge glasses are 
sometimes mistaken for FULL ones, and explosions have 
resulted therefrom. Hence the importance of blowing 
through the test taps frequently. 


Blow-Out Taps and Scum Taps.—Open the blow-out 


tap in the morning before the engine is started, and at dinner- | 


time when the engine is at rest. Open the scum tap when the 


engine is running, before breakfast, before dinner, and after | 


dinner. If the water is sedimentary, run down }in. of water at 
each blowing. If not sedimentary, merely turn the taps round. 
See that the water is at the height indicated by the water-level 


pointer at the time of opening the scum tap. Do not neglect | 








blowing out for asingle day, even though anti-incrustation com- 
positions are put into the boiler. 


Water should be blown from the bottom of the boiler when 
steam is Nor being drawn off, so that the water may be at 
rest and the sediment have an opportunity of settling. 
Water should be blown from the surface when steam Is 
being drawn off, so that the water may be in ebullition 
and the scum floating on the top. If the water be below 
the pointer, the scum tap will blow steam ; if above the 
pointer, the scummer will miss the scum. 


Safety Valves.—Lift each safety valve by hand in the morn- 
ing before setting to work, to see that itis free. If there is alow- 
water safety valve, test it occasionally by lowering the water 
level to see that the valve begins to blow at the right point, 
When the boiler is laid off, examine the float and levers and see 
that they are free, and that they give the valve the full rise. 


If the safety valves are allowed togo to sleep, they may get 
set fast. 


Opening Drain Taps and Steam Pipes.—If the boiler 
is one of a range and the branch steam pipe between the junction 
valve and the main steam pipe is so constructed as to allow water 
to lodge therein, open the drain tap immediately the boiler is laid 
off, and keep it open until the boiler is set to work again. Ifthe 
main steam pipe is so constructed as to allow water to lodge 
therein, open the drain tap immediately the engine is shut down, 
and keep it open till the engine is set to work again. 


If water is allowed to lodge in the pipes, it is impossible to 
blow it out under steam pressure without danger. At- 
tempting to do this frequently sets up a water hammer 
action within the pipes, and from this cause several ex- 
plosions have occurred. The only safe plan is Nor to let 
lodgment occur, or to shut off the steam before opening 
the drain taps. See Reports under Boiler Explosions 
Acts, 1882 and 1890, Nos. 147, 373, 422, and 475. 


Shortness of Water.—Itf the boiler is found to be short of 
water, throw open the fire-doors, lower the dampers, ease the 
safety valves, and set the engine going, if at rest, so as to reduce 
the pressure. If the boiler is one of a series shut down the junc- 
tion valve. If there is reason to conclude that the water has not 
sunk below the level of the furnace crowns, and they show no 
signs of distress, turn on the feed, and either draw the fires quickly, 
beginning at the front, or smother them with ashes or anything 
ready to hand. If there is reason to conclude that the water has 
sunk below the level of the furnace crowns, withdraw, and leave the 
safety valves blowing. Warn passers by from the front. 


EASING THE SAFETY VALVES.—If either the construction of 
the boiler, or the character of the feed water is such as to 
render the boiler liable to prime, the safety valve should 
be eased gently. 


TURNING ON THE FEED.—From experiments the M.S.U.A. 
has conducted, it appears that this is the best thing to 
do in nearly every case, especially where the feed is 
introduced behind the firebridge, as it would tend to 
restore the water level, and at the same time to cool and 
re-invigorate the furnace plates. While, however, the 
Se showed that showering cold water on to 
red-hot furnace crowns would not, as had been gener- 
ally supposed, lead to a sudden and violent generation 
of steam which the safety valves could not control, and 
the shell could not resist, it is thought that if the furnace 
crowns were very hot and just on the point of giving 
way, the generation of a few additional pounds of steam 
might turn the scale and lead to collapse. Thus it 
might be wise to turn on the feed in some cases and not 
in others, according to the extent to which the furnaces 
were overheated, and this it is difficult to ascertain. 
Under these circumstances a hard and fast rule applicable 
to all cases cannot be laid down, and therefore having 
regard to the safety of the fireman, the advice to turn on 
the feed, as a general rule, is confined to those cases 
where the water has not sunk below the level of the 
furnace crowns. 


DRAWING 1HE Fires.—This ought not to be attempted if 
the furnace crowns have begun to bulge out of shape. 
At Clay Cross, near Chesterfield, on Thursday, Janu- 
ary, 14, 1869, as the attendant was in the act of drawing 
tte fire from a Cornish boiler overheated from shortness 
of water, the furnace crown rent, when the torrent of 
steam and hot water that ensued blew him backwards to 
a distance of 25 yards, rake in hand, and killed him on 
the spot. At Gorton, near Manchester, on Tuesday, 
September 15, 1885, the attendant on discovering that 
the water had disappeared from the gauge glass, imme- 
diately began to draw the fires. While engaged in doing 
this the crown of the left-hand furnace collapsed, and the 
attendant was so seriously scalded that he died the same 
day. Drawing the fires when the water is out of sight 
must always be a matter of more or less risk, as there 
is a difficulty in determining how far and for how long 
a time the furnace crowns have been laid bare. If it is 
known that the water has only just passed out of sight, 
say from the sticking fast of the blow-out tap when 
attempting to shut it, the fires might be drawn with 
safety. But if an empty gauge glass has been mistaken 
for a full one, and the boiler has been worked on in this 
state for some time, the case will be different. Again, 
there would be more risk in drawing the fires from a 
plain furnace tube, than from one strengthened with en- 
circling rings, and from one made of ordinary plates, 
than from one made of ductile steel, or of iron equal to 
Low Moor or Bowling. So that a fire may be safely 
drawn in one case and not in another. DiscRETION MUST 
BE EXERCISED. 


It ig an extremely respousible task to give any recommendation 
with regard to the treatment of a boiler when short of water and 
working under steam pressure, that shall be applicable to every 
case under every variety of circumstance. A boiler attendant has 
no right to neglect his water supply and allow it to run short, 
nor has hea right to charge the fires without making sure that 
the furnace crowns are covered. Should he neglect these simple 
precautions it is impossible to put matters right without some 
risk beingrun. A boiler with hot fires and with furnace crowns 
short of water is a dangerous instrument to deal with, and the 
attendant who has done the wrong must bear the risk. The best 
advice the M.S.U.A. can give the boiler attendants on this subject 
is,—Do Not LET SHORTNESS OF WATER OccuR. KEEP A SHARP 
LOOK-OUT ON THE WATER-GAUGE. 


Use of Anti-Incrustation Compositions.—Do not use 
any of these without the consent of the M.S.U.A. If used, never 





introduce them in heavy charges at the hole or safety valve, 
but in small daily quantities along with the feed-water. 

Many furnace crowns have been overheated and bulged out 
of shape through the use of anti-incrustation composi- 
tions, and in some cases explosions have resulted. 

See M.S.U.A. Monthly Reports for June, 1869, and 
April, 1877. 

Emptying the Boiler.—Do not empty the boiler under 
steam pressure, but cool it down with the water in; then open 
the blow-out tap and let the water pour out. To quicken the 
cooling the damper may be left open, and the steam blown off 
through the safety valves. Do not on any account dash cold 
water on to the hot plates. But in cases of emergency, pour cold 
water in before the hot water is let out, and mix the two together, 
so as to cool the boiler down generally, and not locally. 

If a boiler is blown off under steam pressure the plates and 
brickwork are left hot. The hot plates harden the scale, 
and the hot brickwork hurts the’ boiler. Cold water 
dashed on to hot plates will cause severe straining by 
local contraction, sometimes sufficient to fracture the 
seams. 

Cleaning Out the Boiler.—Clean out the boiler at least 
every two months, and oftener if the water is sedimentary. Re- 
move all the scale and sediment as well as the flue dust and soot. 
Show the scale and sediment to the manager. Pass through the 
flues, and see not only that all the soot and flue dust has been re- 
moved, but that the plates have been well brushed. Also see 
whether the flues are damp or dry, and if damp find out the 
cause. Further, see that the thoroughfares in the glass water 
gaugesand in the blow-out elbow pipe, as well as the thorough- 
fares and the perforations in the internal feed dispersion pipe and 
the scum pipe arefree. Take the feed pipe and the scum troughs 
out of the boiler if necessary to clean them thoroughly. Take the 
taps, if not asbestos packed, and the feed valve to pieces, examine, 
clean, and grease them, and if necessary grind them in with alittle 
fine sand. Examine the fusible plugs. 

All taps, whether asbestos packed or metal to metal, should 
be followed in working, especially when new. The gland 
should be screwed down as found necessary so as to keep 
the plug down to its work, otherwise it may rise, let the 
water pass, and become scored. 

Preparation for Entire Examination.—Cool the 
boiler and carefully clean it out as explained above, and also dry 
it well internally. When the inspector comes, show him both 
scale and sediment as well as the old cap of the fusible plug, and 
tell him of any defects that have manifested themselves in work- 
ing, and of any repairs or alterations that have been made since 
the last examination. 

Unless a boiler is suitably prepared, a satisfactory entire 
examination cannot be made. Inspectors are sent at con- 
siderable expense to make entire examinations, and it is 
a great disappointment when their visits are wasted for 
want of preparation. 

Precautions as to Entering Boiler.—Before getting 
inside the boiler, if it is one of a series, take off the junction valve 
handwheel, and if the blow-out tap is ted to a 
waste pipe, make sure that the tap is shut and the key in safe 
keeping. 

From the neglect of these precautions, men working inside 
boilers have been fatally scalded. 

Fusible Plugs.—Kcep these free from soot on the fire side 
and from incrustation on the water side. Change the fusible 
metal once every year, at the time of preparing for the M.S. U. A. 
annual entire examination. 








If fusible plugs are allowed to become incrusted, or if the 
metal be worked too long, they become useless, and many 
furnace crowns have rent from shortness of water, even 
though fitted with fusible plugs. 

General Keeping of Boiler.—Polish up the brass and 
other bright work in the fittings. Sweep up the flooring plate 
frequently. Keep ashes and water out of the hearth pit below the 
flooring plates. Keep the space on the top of the boiler free, and 
brush it down once or twice a week. Take a pleasure in keeping 
the boiler and the boiler house clean and bright, and in prevent- 
ing smoke. 

LAVINGTON E. FLETCHER, Mem, Inst. C.E., 
Chief Engineer. 
Offices of the Manchester Steam Users’ Association, 
9, Mount-street, Albert-square, Manchester, 
September 14, 1893. 


TO BOILER OWNERS. 

A DRAIN TAP should be fixed in every branch steam pipe, as 
well as in every main steam pipe which is so laid as to allow water 
to accumulate therein. 

A WATER GAUGE TAP fixed to the front cf the boiler on a 
level with the top of the furnace crowns, would help a boiler atten- 
dant, in case of shortness of water, to determine whether it was 
safe to draw the fires and turn on the feed. 

A LOW WATER SAFETY VALVE would give warning in the 
event of shortness of water, in time to prevent danger. 


THE FEED should be delivered well behind the firebridge. 





Curap TRLEPHONES.—In the town of Korsdr, Den- 
mark, the inhabitants, who were dissatisfied with the rent 
they had to pay to the existing telephone company, which 
belonged to a neighbouring town, have formed a new 
company, with an annual rent for subscribers of 35 kr. 
or 1. 198. for the first year, and 30 kr. (11. 13s. 6d.) 
for subsequent years. 


ANOTHER Suir CANAL.—A scheme has been revived for 
the construction of a ship canal from the Atlantic to the 
Mediterranean, with a view to diverting traffic from the 
Straits of Gibraltar. The scheme was first brought before 
the French public in 1880, but it has hung fire during the 
last 14 years. The length of the proposed canal is 250 
miles, and it will be necessary to have 61 locks. The cost 
of the canal is variously estimated at from 28,000,000/. to 
60,000, 0007. 
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Compitzep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Specification is 
not il: ustrated, 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the t of a pplet: 
specification is, in each case, given after the abstract, unless the 

atent has been sealed, uhen the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the accez tance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GUNS AND EXPLOSIVES. 


20,591. H,S. Maxim and L. Silverman, Crayford, 
Kent. Breechloading Ordnance. (30 Figs.) October 
$1, 1893.—This invention bas reference to improvements on the 
breech apparatus described in the specification of prior Letters 
Patent No. 1582 of 1891, which comprises an expansible breech-block 
consisting of a mushroom-head in combination with adjustable 
sections operated in such a manner that the sectional part of the 
block, when in the breech, can be expanded or contracted to move 
the sections int» or out of engagement with the breech. Accord- 
ing to the presen’ invention, the breech-block, which comprises a 
mushroom-head G, radially movable sections K, and a cone J, 

prevented from expanding after its movable sections K have 
been drawn together, and the block has been moved slightly to 
the rear as a preliminary tothe opening of the breech, by the 
provision, on the carrier D, of a hole D! in which a bolt E is 
adapted to slide between stops. A spring F at the rear of the 
bo:t E tends always to cause the latter to protrude beyond the 
front face of the carrier. While the opposed faces of the breech 
and carrier are in contact, the protrusion of the bolt is pre- 
vented by the face of the breech; but after the breech-block 


































































~ INN q SS SS 
LEANES Yn NS SS { : 
HS ING zr 
NX Yi Ww— | FA, 
N Wi; . SS ey 
BN NZ CW V/ 
FAA g 
iz re YY 


is contracted and started on its movement out of the breech 
by movement of the carrier D, the bolt E will be moved 
automatically by its spring into engagement with one of the 
sections K. As long as this engagement continues, the block 
cannot be expanded, because prevention of the movement of one 
section prevents the movement of the other sections. Upon 
reclosing the breech, the bolt E comes in contact with the rear 
face of the breech just before the carrier and the breech-block 
are quite home, and is moved thereby so as to disengage the 
block sections and allow them, while the block is moving further 
home, to be expanded to lock the block in the breech. To pre- 
vent the block from expanding by misch into engagement 
with the breech before it is moved properly home, the continuity 
of thethreads K1 on the block is interrupted by providing upon 
one of the sections K of the block a —— K2 of such dimen- 
sions that it cannot enter between the threads A! in the breech, 
but will ride over them until it arrives opposite a recess A2 
formed in the breech threads, which is adapted to receive the 
projection K2 when the block is quite home. The specification 
also describes improved cocking and firing mechanism. (Accepted 
September 5, 1894). 


14,252. W. B. Gordon, Cold Springs, N.Y., U.S.A., 
iT. Allian os ewe Disappear- 








and T. R. Morgan, ce, Ohio, U. p 
ing Gun C ges. (4 Figs.) July 24, 1804.—In the im- 
proved gun carriage a bedplate A is d on a hydraulic pivot 


C for traversing and carrying a lower carriage or side frames E, in 
which parallel crankarms F, F" and F, F! are journalled in bearings 
E'. Counterweights K are carried each by the two arms F', F", 
and a top carriage is carried by the four arms, so that as the gun 
I and the top carriage or cheeks H move rearwardly and down- 
wardly from the recoil out of the — position shown in the 
figures, the counterweights are moved forwardly and upwardly 
until they come to rest. Then the gun will be in its lowest or 
loading position, and the counterweights in their highest tion 


ready to raise the gun into its firing position. The recoil is taken 
uP by means of a hydro-pneumatic cylinder U fixed to the bed- 
plate A, and provided with a cylinder-piston and piston-rod C4, 
secured to a crosshead N carried by rack-bars Nl, which are 
mounted on wheels N2 and engage through toothed “‘ idlers ” O with 
toothed wheels or segments P, secured 


to and concentric with the 


within the side frames for storing up the air compressed by the 
reccil of the gun, this compressed air being utilised to raise the 
gun by being allowed to act upon a cylinder C, fixed to the rear 











September 5, 1894). 


LIFTING AND HAULING APPLIANCES. 


18,504. W.Smith, Aberdeen. Crane Weighing Ma- 
chines. [4 Figs.] October 3, 1893.—In this machine the weigh- 
ing machine proper is suspended from the crane jib, leaving the 
crane hook and lifting rope free from the weighing machine. The 
load to be weighed is lifted by the crane hook and rope inde- 
pendently of the weighing machine until, on reaching the height 
of the weighing machine pawls, it is automatically suspended on 
the weighing machine, so that it can be weighed accurately inde- 
pendently of any moving part of thecrane. The figures show the 
automatic clutch for transferring the weight of the load from the 
crane rope Eon to the weighing machine platform H. In the 
operation of weighing, the crane hook A, with the cylinders B and 
C, the button D, and the crane rope E, are lowered to receive the 





18504 


load and then raised till the pawls F automatically hook on to 
ratchet shouldera on the upper end of the cylinder C, with the 
result that the crane hook A and cylinders B and C are suspended 
with the load from the weighing platform H, which is supported 
on knife-edges I carried by the primary weighing lever J. The 
button D and crane rope E are then lowered so as to keep the 
button clear of the lower end of the cylinder C, and also of the 
bottom of the cylinder B. The load is then weighed by means of 
a shifting weight on a steelyard connected in the usual manner 
with the weighing lever J. Then, by hauling in the crane rope so 
as to bring the button D hard up against the lower end of the 
cylinder C, the weighing platform H is relieved of the load, which 
can then be lowered away where desired. (Accepted September 5, 
1894). 


19,258. J. Holt and C, Willetts, Cradley Heath, and 
J. W. Powell, Smethwick, Staffs. Automatic Brake 
for Pulley Blocks, &c. [5 Figs.) October 13, 1893.—This 
invention is described as applied to pulley blocks of the kind 
in which the load is lifted by means of a wormwheel operated b 
a worm of 80 coarse a pitch that the load would lower itself 
there were no brake. According to this invention the hand chain 


Fig .2. 

















wheel H (over which the endless hand chain I for lifting and 
lowering passes) is mounted loosely on the wormshaft C, so that 
the wheel can turn through a certain angle incependently of 
the shaft. The wheel H has formed on one side of it a helicoidal 
incline h2, which acts against a corresponding helicoidal incline 
formed on the collar J fixed to the wormshaft C. The boss h? on 





Air reservoirs P' are provided 


axis of the rear crankarms F. 


of a ratchet-wheel K which is loose on the wormshaft C and fits 
against a collar M fixed on the wormshaft. When the hand 
lifting chain is released, the pawl / provided on the pulley- 
block frame prevents the ratchet-wheel K from turning, and the 
load acts by means of the helicoidal inclines A2, J, to thrust the 
wheel H against the ratchet-wheel K, and the friction thus pro- 
duced between the boss 3 of the chain-wheel H and the face of 
the ratchet-wheel K serves to maintain the load. As the thrust, 
and consequently the braking friction, is directly proportional to 
the load, the effort required to lower either a light or a heavy 
load will be practically constant. (Accepted September 5, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


20,592. P. A. Ransom, Manchester. Shaft Cou- 
Plings. [3 /igs.] October 31, 1893.—This invention relates to 
shaft couplings of the ‘‘Sellars” or double-cone vice couplings, 
and has for its object to allow of the use of a much smaller taper 
of the coned surfaces, and of thus greatly increasing the grip on 
the shafts, whilst providing a means for readily relaxing such 





| the inner ends of the cones. 


head of the cylinder U and working in the cylinder C4. (Acceptec. 


grip. Instead of the ordinary bolts heretofore used for drawing 
the cones A and B into the coupling sleeve C, bolts D are em- 
par each of which has a collar forged on it at about the 
middle of its length. This collar, when in position, lies between 
The screw-threaded ends of the 
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bolts D engage with tapped holes Al in the cone A, whilst the 
heads of the bolts bear against the outer face of the cone B. By 
rotating the bolts D in one direction, the cones A and B are 
drawn towards each other into the coupling sleeve C, and thus 
caused to grip and couple the shafts G, H. By rotating the 
bolts in the opposite direction by means of their heads, the collars 
on the bolts come to bear agairst the inner face of the cone B, 
and by means of their screw-threaded ends force the other cone 
A away from the cone B, whereby the grip of the cones on the 
shafts H, G is relaxed, and the latter are uncoupled. (Accepted 
September 5, 1894). 


9812. J. M‘Kay, A. Hardy, and A. Young, Newcastle- 
See sae Tools for Expanding Boiler and other 

ubes, &c. [7 Figs.) May 19, 1894.—S is the hollow stock 
through which pass the parallel mandril M and the tapered wedge 
W, connected together by the collar C on the mandril engeging 
in a groove in the head of the wedge, and kept together by the 
bridle B. The two expanding rollers are confined in cavities in 
the stock by the edge of the gauge cap G which rests againet the 
tube-plate. The expanding rollers R are ret ata very slight angle 
with the axis of the mandril M, so as to give a very gradual self- 
feed to the latter when it is turned in by a spanner applied to the 
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square part on the outerend. As the mandril feeds in, it takes 
with it the wedge W, which forces it between the rollers with 
gradually increasing leverage until the axis of the mandril is 
nearly on a line with the axes of the rollers, which are then 
operated to nearly their extreme extent. A little further action 
of the wedge will then force the mandril against the stop provided 
in the stock S, and prevent it from ing to the wrong side of the 
rollers. By now turning the mandril in the opposite direction it 
will feed outward and withdraw the wedge, and the rollers will 
then fall inward, and the tool will come readily out of the tubo 
end. (Accepted September 5, 1894). 


MINING, METALLURGY, AND METAL WORKING. 


11,218. H. Sichelschmidt, Bochum, Germany, 
Manufacturing Railway, &c., Wheels from Sheet 
Steel. [7 Figs.] June 9, 1894.—A disc a cut from sheet steel 
and formed with a central perforation (Figs. 3 and 4) is subjected 
to pressure in suitable dies, with the result of bending the edges 
of the disc a over at right angles into the form of a rim d (Fig. 5), 





The rim d is then powerfully compressed or set up in the direction 
of its length, so that it loses in depth but increases in thickness 
(Fig. 6). This rim d serves as a bearing for the tyre ¢, which is 
shrunk on as usual, and fixed by means of screws f. The cen- 
tral portion of the disc is then bent into the proper wheel shape 





the other side of the chain-wheel is flat, and fits against the face 


shown in Fig. 1. Into the central perforation in the disc @ there 
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[Ocr. 19, 1894. 








is inserted a metal block b (Fig. 1), designed to form the hub of 
the wheel, which is then compressed by means of dies in such a 
manner that the block b is caused to overlap the disc and nip the 
latter tightly by means of two circumferential annular bosses. 
In the arrangement shown in Fig. 2 the wheel is not fitted with 
a separate tyre, and the sheet-metal disc a provided with a rim 
d is not set up as before, but the rim d is pressed into the shape 
A : od surface or tread witha flange. (Accepted Septem- 
er 5, Q 


RAILWAYS AND TRAMWAYS. 


14,464. C. Hodgson, London. Safety Locking Bars 
for Railway Points. [3 Figs.) July 27, 1894.—B is the 
safety bar, which, as usual, is supported on a number of radius 
links R. On the upper end of one of these links is pivoted a lever 
L, having one end widened out at J at the end of the bar B. The 
other end of the lever L is formed with a notch in which engages 
a pin A on one arm of a rocking shaft C, another arm on which is 
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connected by the rod D to the lever which moves the bar. When 
the wheel of a train trailing through the points comes to bear on 
the end / of the lever L when the bar B happens to be in its raised 
position, the end / of the lever is depressed, and the other end is 
raised so that its notch becomes disengaged from the pin A. The 
bar B becoming thus disconnected from the operating rod D, is 
free todrop away from the passing wheels, and all risk of frac- 
ture is thereby avoided. (Accepted September 5, 1894). 


STEAM ENGINES, naan, EVAPORATORS, 
Ce 


J. Gamgee, Wimbledon, Surrey. Vapour 

(2 Figs.| September 7, 1893.—This invention 
relates to a thod and app whereby — gases or 
vapours admitted or forced into reservoirs of liquid, contract in 
volume and are condensed by the simple act of solution, so that 
what enters the apparatus as gas or vapour will leave it as a liquid 


16,869. 
Condensers. 
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at the boiling point due to whatever pressure the condenser is 
maintained at during work. The apparatus consists of a series of | 
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tubular vessels or wash-bottles c!, c2... c8, which overflow 
through tubes a!, a2... from one into the other in series, in 
which the vapour becomes progressively absorbed by its own 
liquid. An inverted wash-bottle c9 is used as the final reservoir in 
which liquefaction is completed. (Accepted September 5, 1894). 


16,870. J. Gamgee, Wimbledon, Surrey. Motor and 
Re: erating Apparatus. [3 Figs.) September 7, 1893. 
—This invention relates to closed cycle motors with an exhaust 
maintained automatically below the temperature of the environ- 
ment, and working with fluids of low boiling points, such as ethers 
or gases, which are liquefied by work at low temperatures inde- 
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pendently of cooling agencies. The main parts of this motor are: 
a vapour generator A, an engine B receiving high-pressure vapour 
from the generator A, a condenser G (of the kind forming the 
subject of the preceding abstract), into which the engine B 
exhausts, and a yet eo | N continuously drawing pure liquid 
from a reservoir I, and discharging it into the generator A. (Ac- 





cepted September 5, 1894). 


18,419. G.F. G. Des Vignes, Teddington, Middle- 
sex. Water-Tube Boilers. [2 Figs.) October 2, 1893.— 
These water-tube boilers are composed of sectional parts, arranged 
together in such a manner as to allow of the use of groups of 
straight tubes of equal lengths to fit into flat tube-plates at right 
angles to the axes of the tubes. The improved boiler comprises 
a horizontal top drum A, beneath which is a fire-grate Bl extend- 
ing the entire length of the drum A and of considerably greater 
width. The drum A communicates at both ends by means of 
down tubes C (Fig. 2) with two horizontal pipes D, Dé arranged 
one on each side of the =. These pipes D, D! also com- 
municate, by means of casings G, tube-plates Gx, groups of 
straight tubes E, tube-plates Fx , and casings F, with curved pipes 
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H, which open into the upper part of the drum A, whereby dis- 
turbance of the water in the latter, and consequent priming in 
the steam supply tubes, is prevented. Deflectors H’ are provided 
in front of the mouths of the pipes H to prevent ‘“‘wash.” The 
straight tubes E slope upwardly and inwardly, so as to impart 
a vertical triangular form in cross-section to the furnace 
space B. A longitudinal rib of refractory material J at the apex 
shields the joints of the upper casings F from the direct action of 
the fire. The boiler is inclosed by an outer casing K, having an 
uptake K! for the waste products of combustion after passing 
between the tubes E. The space between each group of tubes E 
and the next group may be filled in with refractory material M. 
(Accepted September 5, 1894). 


19,853. A. E. Seaton, Hull. Water-Tube Steam 
Boilers. (4 Figs.) October 21, 1893.—This invention relates 
to improvements in steam boilers of the inclined water-tube type 
with water-box ends. According to this invention the inclined 
water tubes @ are divided into sections A, B, C, each section 
being provided with a front water-box d enlarged at the top for 
the free escape of steam into its respective steam and water drum iz, 
and with a back water-box ¢ enlarged at the bottom for the free 


| flow of water intoits tubes a from its respective downcast tube j 
| Supplied from the rear end of thedrumi. The steam and water 
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drums i deliver into a common transverse steam drumk. The 
water-boxes are provided with covers /, g of corrugated or ribbed 
form, so as to dispense with stays, and thus leave a clear space 
within the boxes for circulation. Each front water-box d is ex- 
tended above its set of tubes into the form of a pocket h to receive 
the front end of the steam and water drum ¢. The lower ends of 
the water-boxes with their respective tubes are arranged so as to 
leave a space for the fireplace m and door under the tubes of the 
central section or sections, and between the tubes of the outer 
sections. 0, p are baffie-plates for the hot gases. qis the uptake. 
(Accepted September 5, 1894). 


TEXTILE MACHINERY. 


19,149. J. Mackie and S. Hunter, Belfast. Wet 
and Dry Spinning Frames. [1 Fig.) October 12, 1893.— 
This improvement has for its object to protect the collar bearings 
of the spindles of jute spinning frames from the sand and dirt 
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which fall out of the yarn in the process of dry spinning, and 
from water or acids in wet spinning. The improvement consists 
in the use of a guard or washer A screwed or otherwise fixed on 
the spindle Babove the collar C. (Accepted August 22, 1894). 


20,960. W. Turner, Farnworth, and L. Crompton, 
Moses Gate, Lancs. Fast and Loose Reed Motion 
in Looms for Weaving. [3 Figs.) November 4, 1893. 
—According to this invention the stop-rod G is fitted with fingers 
I to lock the reed H in position when the shuttle is in the 
shuttle-box F. The stop-red and the reed are released by suitable 
mechanical devices when the shuttle is passing through the shed. 
The slay D, carrying the reed H, is provided with semicircular or 
angular beds or bearings J, the arrangement being such that 
immediately the reed is struck by the shuttle in its passage 





through the shed, the reed will fall away on to the yarn K, from 
which position the reed can be readily replaced. The fingersI are 
held in position against the bottom of the reed H by means of the 








spring L secured to the lever M on the stop-rod G ard to the plate 
Non the slay D. (Accepted September 5, 1894). 


MISCELLANEOUS. 


20,404. C.T. J. Vautin, London. Production of 
Caustic Alkali. [3 Figs.). October 28, 1893.—A charge of 
metal A, such as metallic lead, which will alloy with sodium or 
potassium, and will not be affected by a fused caustic alkali when 
in a molten condition, is placed in the bottom of a furnace, and 
constitutes the cathode D of an electric circuit. Above this charge 
A there is added a sodium or potassium salt, such as sodium 
chloride, as an electrolyte. One or more carbon anodes F are in- 
serted in the salt, and are surrounded by a casing G of refractory 
and impervious material, such as fireclay, to protect the anodes 
from the products of combustion of the fuel used for heating the 
furnace, and also to collect the chlorine gas liberated at the 
anodes, which is led away by pipes H to a chamber X containing 
powdered slaked lime, for the purpose of producing bleaching 
powder, The freed sodium or — becomes entirely ab- 
sorbed by, and forms an alloy with, the lead or other metal com- 
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posing the molten charge A. In Fig. 1 a pot N, adapted to be 
heated by a grate M, isshown, communicating by a passage P with 
the lower part of the metallic bath Ain the furnace. The sodium or 
= in the alloy in the pot N is converted into caustic alkali 
by a jet of steam admitted by a pipe K to the surface of the charge 
in the pot N, the caustic alkali thus formed being removed in a 
fused state by ladling, or by an exit pipe, or it may be volatilised 
and be drawn off by a pipe Q. The sodium or potassium, re- 
moved in the form of a hydrate from the pot N, is continually 
being replaced by fresh material from the furnace; or, as shown 
in Fig. 2, the molten sodium or potassium alloy may be led by an 
exit pipe T into a bath of water R, where the alloy becomes granu- 
lated, and the sodium or potassium forms immediately a bydrate 
with the water. In this case, fresh lead is melted in an auxiliary 
vessel L1, and supplied to the furnace by a passage O. (Accepted 
September 5, 1894). 


14,286. J. Ball, Middleton, Lancs. Machines for 
the Manufacture of Envelopes. [10 Figs.] July 25, 
1894.—This invention relates mainly to improvements in the 
construction and operation of the devices for gumming the sealing 
flaps of the envelopes, and for holding the envelope blanks in 
position during the gumming operation. In the improved 
machine the sealing-flap gummer c is fixed to a lever h which is 
hinged in such a manner that on the gummer receiving a 
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certain pressure, it is caused to describe a portion of a circle on 
the sealing flap of the envelope blank, and thereby spread the 
gum evenly on the flap. A latch device /, m assists the ascent of 
the gummer ¢, and retains it in position until clear of the pile of 
envelope blanks ¢. The upper end of the guide post f, which 
carries the separator pin f?, is made circularly adjustable. The 
separator pin f2 is formed with a screw thread to admit of hori- 
zontal po norte’ in the top of the guide post f. (Accepted 
August 29, 1894). 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGI: EERID G, 36 a:.d £6, Becford 
street, Strand, 
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WEST INDIA DOCK IMPROVEMENT 
WORKS. 
(Continued from page 474.) 

Tue mechanism for working the lock gates is of a 
new type, first introduced, at any rate for large gates, 
by Messrs. Barry and Brunel at the Barry Docks. 
It was constructed by Sir W. G. Armstrong, 
Mitchell, and Co., Limited, Elswick. As will be 
seen from our engravings, Figs. 73 to 76, on page 
540, the hydraulic pistons act direct on the gate, 
without the intervention of chains. The arrange- 
ment for each gate consists of a fixed hydraulic 
cylinder, the piston-rod of which has a crosshead 
working in guides and coupled to the gate by a con- 
necting-rod. 

The cylinders are direct-acting, and of steel lined 
with copper, the piston being 11} in. in diameter, 
and the stroke 8 ft. 9 in. The piston-rod, which is 
43 in. in diameter, is connected to a crosshead, 
which works in guides of wrought iron fastened to 
brackets forming part of the cylinder casting, and 
supported at their outer ends by cast-iron brackets 
let into the concrete of the quay wall. Tension bolts 
connecting the front end of the cylinder and the 
bracket supporting the outer end of the guides bind 
the whole mechanism together. The connecting-rod, 
which is of forged iron, is attached to the crosshead 
so that it may be turned in any direction, so as to 
allow for any wear in the roller path or heel. For 
the up-and-down movement the connection, as shown 
by Fig. 74, is by a horizontal pin working in the 
crosshead, and forming a pivot for the end of the 
crosshead. In this way the connecting-rod may be 
turned up in the event of repairs to the gate being 
required. For the horizontal motion of the connect- 
ing-rod, the rod works on a vertical pin carried on 
the first-named pin. The outer end of the con- 
necting-rod is attached to a beam built of steel 
angles and plates on the top of the gate. This 
beam is pivoted at the inner end on the same axis 
as the heel-post, as shown on the enlarged section, 
Fig. 75, and attached at the outer end to a 
bracket fastened on to the gate itself. The 
beam is 23 ft. 64 in. long, and this extends for 
about two-thirds of the length of the gate. The 
outer end of the connecting-rod is fitted with a 
wrought-iron keep and straps. Automatic cut-off 
gear is provided. 

There are 10 sluices, six having hydraulic rams, 
and four being only hand paddles. The former 
were supplied by the Armstrong Company, and 
the latter were made at the dock works. In the 
case of the former the paddles are made of green- 
heart 12 in. thick, and measure 11 ft. 9 in. by 6 ft. 
10 in. The cylinder is direct-acting, and is placed 
immediately over the sluices. The diameter of 
the piston is 11? in., and of the piston-rod 4} in., 
the stroke being 11 ft. There is also fitted auto- 
matic cut-off gear. The piston-rod is fastened to a 
cast-iron crosshead working in guides in the masonry 
of the sluice shaft. The attachment between the 
crosshead and the cylinder door is so arranged as 
to provide for the wear on the surface of the paddle. 
The cylinder is supported at the top of the sluice 
shaft by a strong wrought-iron box girder secured 
in the sluice shaft by wrought-iron holding-down 
bolts, the shaft being 7 ft. by 5 ft. 44 in. at top. 
The cylinder projects for half its length above 
coping level. A rod is carried from the top of the 
paddle to the platform level, and as it moves 
up and down with the door, indicates its position 
to the man in charge. 

The hydraulic pressure for the lock gate opening 
and closing rams and the sluices is supplied by the 
existing pumping engines of the Dock Committee, 
the pressure being 700 lb. to the square inch. 
The operating of the sluice hydraulic cylinders, as 
well as of the gate machine cylinders, is by ordi- 
nary slide valves, which are opened or closed by a 
lever projecting through iron cover-plates which 
protect the machinery. In all cases the mechanism 
is placed below the level of the quay. There are 
two sluices for each pair of gates, and the sluice 
culverts are 11 ft. 9 in. by about 6 ft. wide, and 
are at an average depth ‘of 34 ft. from quay level. 
To provide against a breakdown, the committee, 
as we have indicated, have fitted four hand-paddle 
sluices. 

Messrs. Armstrong have provided several 5-ton 
capstans, each with three direct-acting cylinders: 
The rams are 53 in. in diameter by 14 in. stroke. 
There are two diameters of head. The smaller head 
gives a hauling power of 5 tons, and the larger 
head a somewhat lower hauling power at a higher 


speed and with a correspondingly less consumption | outlet of the culvert from the pumps. The delivery 


of water. 


The capstans are also arranged so that | from the pumps passes out of the engine-house 


they can be worked by hand power in the usual | towards the dock in an 8-ft. culvert close to the 


way. 

A double line of railway crosses the cuts to the 
Import and Export Docks, running from Millwall 
Junction to North Greenwich, on the Isle of Dogs, 
the railway being carried on swing bridges. The in- 
creasing of the width of these cuts from 38 ft. to 
60 ft. necessitated a corresponding addition to the 
length of the swing bridges, which was undertaken 
by Sir William Arrol and Co., Glasgow. The work, 
too, had to be done without interfering with the 
traffic. The strain on the booms of the old bridge was 
about 44 tons per square inch, and it would have 
been impossible to have added the extra length at 
the long or overhang end of the bridge without in- 
creasing the sections of the booms correspondingly, 
which would have been very inconvenient. On 
consideration of the problem, Sir William Arrol sug- 
gested that the difficulty might be overcome by 
cutting out the rivets of the existing web and lifting 
the top boom to such a height that the increased 
depth of the girder would be such that the strain 
upon the booms would not be increased by the in- 
creased length that was added to the end of the 
bridge. Of course the weight of the addition had 
to be counterbalanced by extra loading on the shore 
end. The details of the work will be seen from 
the illustrations, Figs. 77 to 80, which we give on 
page 540. 

In the first place, the bridge was carried upon 
timber trestles resting upon the tottom of the cut, 
which at this time was in course of reconstruction, 
and therefore dry. This allowed the usual train 
loads to be carried while the webs of the old bridge 
were being removed, and new webs being fitted 
with the old top boom. The new girder, it will 
be seen frcm Fig. 78, is 11 ft. deep, as compared 
with 7 ft. in the case of the original girder, Fig. 77, 
the length being 152 ft., as compared with 127 ft. 
Owing to the considerable pedestrian traffic across 
the cut, Mr, Donaldson thought it desirable to add 
a footpath to the outside of the bridge over the 
cut to the Import Dock, there being already a foot- 
bridge across the other cut. This footpath was 
added at the same time as the girders were being 
altered. It consists of steel brackets bolted to the 
lower boom of the bridge. The weight of the foot- 
path—about 10 tons—being added at one side of the 
bridge only, made it necessary to add a counter- 
balance weight in a ballast box on the other side. 
As the trains ran at frequent intervals, the fact that 
no interruption took place, and that the work was 
carried out expeditiously and without mishap, is 
creditable to Mr. J. E. Tuit, Sir William Arrol’s 
engineer. A new roller path for the bridges, new 
lifting cylinders, and new turning jacks, all of in- 
creased size and power, were fitted. The hydraulic 
lifting ram for each bridge has an effective diameter 
of 3 ft. 8in., the stroke being 10 in., and each is 

laced immediately under the centre of its bridge 
les Figs. 79 and 80). There are two turning jacks 
for each bridge, with diameters of 7? in. effective 
by 8 ft. stroke. 

The general arrangement of the pumping ma- 

chinery by Messrs. Easton, Anderson, and Goolden, 
Limited, Erith, is so clearly shown by our illustra- 
tions, Figs. 81 to 83, on page 541, that it is only 
necessary here to mention the important points. 
The object is to make good in the dock the loss of 
water due to the docking of vessels, and to make 
up the depth of water in the docks to 27 ft. if 
desirable, of which nearly 2 ft. would be due to 
pus. The capacity of each pump is the de- 
ivery of 5000 cubic feet per minute on a mean lift 
of about 7 ft. The machinery consists of four 
vertical spindle centrifugal pumps driven directly 
by horizontal compound condensing engines. Each 
pump will commence two hours before high water, 
and be continued during the first two hours of the 
ebb. The speed of the pumps and engines on the 
maximum lift will be 110 revolutions. The fans of 
the pores are 74 in. in diameter and 20 in. deep. 

The special feature in the arrangement of the 
engines is that the cranks are set opposite to each 
other, the pistons moving in opposite directions, 
and the moving parts, being approximately the 
same weight, balance each other. The diameter of 
the high-pressure cylinder is 15 in., that of the 
low 29 in., and the stroke is 16in. The steam 


and exhaust pipes are so arranged that any one or 
more of the engines might be worked at a time. 








An independent horizontal air-pum 
provided, the injection water being ‘ake 


engine is 
n from the 








dock. It then descends to the bottom of the dock, 
where a pipe 9 ft. in diameter is laid across the 
bottom of the entrance to the dock, having four 
vertical outlets with hoods above them which de- 
flect the water, the idea being to distribute it so 
that it shall not interfere with shipping. At the 
trial run made at the opening it was observed that 
no disturbance was noticeable at the surface of the 
water. The steam for the engines at 100 lb. pres- 
sure is provided by four Cornish boilers 6 ft. 6 in. 
in diameter and 33 ft. long, each flue being fitted 
with eight Galloway legs and made with Adam- 
son’s flanged joints. The firing is effected by Vicars’ 
mechanical stokers, into the hoppers of which the 
coal is raised by a Jacob’s ladder and screw traverser. 


(To be continued.) 





SOME REMARKS ON MODERN NAVAL 
TACTICS. 
By “A Caprain oF A BatriEsHIP.” 
(Continucd from page 513.) 
THE TorRPEDO. 

In speaking of the torpedo in its tactical aspect, 
it is proposed to deal only with the locomotive or 
Whitehead torpedo, and that weapon principally as 
discharged from battleships and cruisers. 

There is a considerable variety of opinion as to 
the ‘‘above water” discharges in battleships and 
cruisers ; though there is very little doubt as to 
the possible utility, and far greater safety, of the 
‘*submerged discharges.” As compared with the 
latter, the former is much cheaper, occupies less 
space, is free from many of the complications 
and uncertainties of the other ; and it is possible 
to have more of them in a ship of a given size. 
But, on the other hand, it is pointed out that 
in view of modern quick-firing armaments and 
numerous machine guns, there will be grave 
danger to a ship in having half a dozen torpedoes, 
fitted, of course, with their war heads, and deto- 
nators inserted, looking out for an opportunity 
(which may never come) to be launched against an 
enemy, but all the time exposed to his light and 
machine gun fire; and that there will be some 
probability of such a ship being hoist with her own 
petard. Torpedoists, however, point out that the 
pistol is an extremely rmall object to hit, and they 
submit that the risk is justifiable, in view of the 
deadly effect of a torpedo upon an enemy if success- 
fully Jaunched. As to the effect of the air chamber 
being struck by a shot, the matter constitutes a 
State secret, and may not, therefore, be discussed. 

It is extremely difficult, with our present know- 
ledge and want of experience, to assess their rela- 
tive values to torpedoes (above water) and the 
quick-firing gun of small calibre, an arm which ap- 
pears to be specially adapted to frustrate the tor- 
pedo, either in big ships or torpedo-boats. 

The torpedo is essentially an immoral weapon, 
depending mainly for success upon secrecy, subter- 
fuge, and deception. It was offered to our grand- 
fathers in its first crude form as a fixed submarine 
explosive, but it was declined with thanks, or 
rather with scorn, as being unworthy of honourable 
combatants. Our morals are more elastic; and 
although it may be doubted whether the locomotive 
torpedo will have a governing influence in any fair 
stand-up fight of the future, it must be regretfully 
acknowledged that its moral—-or rather, immoral— 
effect will be considerable ; and when accompanied 
by its proper handmaidens—secrecy, subterfuge, 
and deception—it may prove very troublesome. 

Vessels will endeavour to approach under false 
colours, fire their deadly missile, andrun. The use 
of false colours has always been recognised as per- 
fectly fair for reconnoitring purposes, and so long 
as ships did not fight under them. But now the 
true colours and the torpedo will be exhibited at 
the same moment, with awkward results. Hence 
it will behove men-of war at sea to be extremely 
shy of allowing any ship to approach within tor- 
pedo range, and they will do well to fire at every- 
thing that attempts to do so, until they are quite 
satisfied as to her identity and intentions. 

The records of the Chili-Peruvian War afford us 
numerous instances of the diabolical use of various 
sorts of torpedoes during that conflict; and al- 
though European nations may not descend to such 
cruel and useless methods of destruction as were 
then employed, yet it seems very probable that 
torpedo warfare will lead to the terrible cry of ‘‘ No 
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THE WEST INDIA DOCK IMPROVEMENT WORKS. 
MR. H. F. DONALDSON, M. INST. C.E., ENGINEER. 
(For Description, see Page 539.) 
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quarter.” It is difficult to see how it will be pos- 
sible to give quarter to an enemy’s torpedo-boat 
caught at sea. Her success depends upon the 
tactics of the stealthy midnight murderer ; and if 
caught in the daylight, she and all on board of her 
must be destroyed like vermin, surrender or no 
surrender. 

As an illustration of this point, let us imagine 
that a group of six torpedo-boats (they will pro- 
bably act in groups) comes out from a hostile port, 
and attacks the ships at anchor in one of our har- 
bours in the middle of the night, with the deliberate 
intention of sending as many ships as possible to 
the bottom, with all hands. The attack may or 
may not be successful, but in | case the boats 
will endeavour to get clear of the land, and if pos- 
sible to regain their own port before daylight. Sup- 
posing, however, that they are so unfortunate as to 
fall in with one of our cruisers, and that in conse- 
quence of the weather being rough the cruiser is 
able to overhaul them. The last of the flying 
group will come first within effective gun range, and 
will doubtless surrender. Is the cruiser to stop 


and capture her, and allow the other five to escape, 
and attack again to-morrow night? Such a course 











would be ridiculous, and she would have tio option 
but to sink as many as possible of them without 


stopping to pick up the crews. This, no doubt, 
would lead to reprisals and counter-reprisals ; and 
the end thereof is not apparent, save that the 
advent of the torpedo is not likely to help in 
humanising naval warfare. 

With this slight digression on the subject of the 
torpedo-boat, it may be well to look at the 
possible effect upon fleet tactics of torpedo dis- 
charges in the ships themselves. In doing so it 
will be necessary to group together the submerged 
and the above-water discharges, for although the 
superiority of the former has already been pointed 
out, yet there can be no doubt that if a torpedo gets 
clear away from the above-water discharge, its range 
will be as great, and its destructive powers as potent, 
as the other. 

The number of torpedo tubes, both submerged 
and above water, which every battleship in the 
world, built and building, is to carry, is known to 
all the world ; there is no secrecy about it ; and if 
two hostile fleets were to meet to-morrow, it is 
most probable that both admirals would havea very 
good idea of the names of the ships opposed to 








them, so that they would be able to form a fair 
estimate of the means value of the gun and 
torpedo armaments of the two fleets. 

It is obvious, therefore, that if an admiral meets 
a hostile fleet superior in torpedo armament to his 
own, he will do his best to keep outside torpedo 
range, and settle the affair with guns. But if, on 
the other hand, he is superior to his enemy in 
torpedo armament (especially in submerged tubes), 
it will be his object to get to the closest possible 
quarters, and try his luck with torpedoes, if the 
enemy will allow him to do so. 

In all our speculations as to the relative powers 
of the gun, the ram, and the torpedo, it is well to 
bear in mind that the question of what will the 
enemy do, or what will he try to do, must ever 
have a governing influence on our own movements. 
It is comparatively simple to talk of what we 
intend to do, such as to attack with the ram, or to 
attack with the torpedo, as if it was quite certain 
that we should be allowed to play our own game. 
None but a very rash or inexperienced commander 
would jump to such a conclusion. On the contrary, 
as it was pointed out further back, a wise and 
practical commander will haye two or three general 
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plans of operations ready to put in execution on 
meeting an enemy’s fleet at sea—plans (the simpler 
the better) which his captains understand, and 
which the hoisting of one flag will indicate to those 
under his command. 

With such an equipment, and such an under- 
standing with his subordinates, he will stand a far 
better chance of success than the scientific theorist, 
who, with elaborate schemes of complicated tactics 
and combinations, finds all his speculations falsified 
and his schemes upset, by some unexpected move- 
ment or formation on the part of the enemy. 

Nelson used to trust largely to the individual 
skill and judgment of his captains ; and he was well 
served. 

In the present day ships will be far more inde- 
pendent of each other than they were in the old 
sailing days. There will be less time to make or 
answer signals ; and hence the responsibility of 
taking prompt and decisive action without reference 
to the admiral will fall upon individual captains 
more than ever it did before. An admiral may 
make his plans and take his fleet into action in his 
own favourite formation ; but when once the battle 
has begun—if both sides mean fighting—the issue 
will depend largely on the nerve, judgment, and 
skill of the individual captains; and upon the 
training, the discipline, and the staunchness of the 
crews. It may eet be said that an admiral’s 
functions will cease when strategy ceases and tactics 
begin. 


SINGLE SHIps. 


Some of the most heroic and memorable battles, 
the records of which have cast an undying lustre 
on our flag, are to be found amongst the ‘‘ single 
ship” actions of the old wars. These were usually 
what were called frigate actions, actions between 
cruisers ; for line-of-battle ships generally sailed 
in fleets, so that it was a rare occurrence for two of 
them to meet at sea as enemies, and fight a duel; 
but frigate duels were comparatively common. 

With this fact in view it will probably be most 
convenient to treat of single ship actions as between 
modern cruisers ; and it is submitted that whatever 
effect the ram and the torpedo may have upon fleet 
actions (and their effect is at least doubtful), the 
gun will certainly be the paramount weapon as 
between cruisers. 

When two hostile cruisers meet at sea, the object 
of each will be to capture the other, to make a 
prize of her, and not to sink her. 

It has been said, and no doubt truly said, that in 
most battles by land or sea, when a certain per- 
centage of men are killed or wounded on one side, 
that side gives in. This, no doubt, is the general 
rule; and, although there are some heroic and 
magnificent exceptions, such as Sir Richard Gren- 
ville’s defence of the Revenge, these sort of de- 
fences to the death can only be regarded as very 
exceptional, and are the sort of things to make 
poetry and sing songs about; but not to be taken 
as guides to what may be generally expected. 

The ships of the old days, with their thick 
wooden sides, were seldom sunk in action, and if 
they did sink, they always gave plenty of warning 
that they were going down. It seems likely, how- 
ever, that if two modern cruisers fight a closely 
contested action at sea, in anything like rough 
water, there will be some probability that both 
will capsize after the action; but this will be in 
consequence of neither side realising what fatal 
injuries to the thin steei side above the armoured 
deck each is inflicting on the other, until it is too 
late to stop fighting. 

But few modern cruisers are fitted with sub- 
merged torpedo tubes, and as the above-water 
tubes are likely to be disorganised early in an action 
by machine and light gun fire—seeing they have 
generally no protection—it does not appear that 
the torpedo is likely to play an important part in 
duels between cruisers. Anco then as to the ram, it 
is scarcely conceivable that any man with a know- 
ledge of the construction of a modern fast cruiser 
would deliberately tilt her at anything harder or 
tougher than a jelly-fish. If he did he would almost 
certainly destroy his own ship ; that is to say, if he 
rammed at speed. 

The advocates of the ram will, however, probably 
say that if one cruiser gets a shell in her engine- 
room, and has her engines disabled, the other 
one could ram her at low speed with fatal effect, 
and with but slight injury to herself. Probably 
she could, but why should she do so when she 
might choose her own position and distance, and 





hammer away till the other surrendered, and she 
could take her in tow asa prize ? 

It is, of course, possible that there might be a 
case where one ship had most of her guns disabled, 
and the other her engines disabled. In that case, 
no doubt, the former would be justified in ramming 
the latter. ‘The case, however, is not very prob- 
able, and there is not much profit in speculating 
on that which is improbable. 

Speed will, undoubtedly, be an important factor 
in the tactical problem of a single ship action ; but 
if both ships mean fighting, it will not be every- 
thing, as has been assumed by some people. It 
will give the power of choosing position with regard 
to sun, wind, and sea ; a choice which under some 
circumstances might be of great importance ; and it 
will also give the ship which possesses it—that is to 
say, a superiority of it—the option of hauling off 
and escaping, if she finds she is getting the worst of 
the fight, but in that case it could not be said that 
speed gave her the victory. 

When hostile cruisers meet at sea it is- very 
probable that one side or the other, or perhaps 
both, will be hampered by orders from their ad- 
mirals, which will prohibit a duel. Cruizers will 
be largely used for obtaining information of the 
movements of an enemy’s battleships ; and it will 
often happen that it will be of more importance 
for the cruiser to return to the admiral with intelli- 
gence, than to fight a hostile cruiser. In such 
cases there will, no doubt, be scope for the exhi- 
bition of tactics of a high order ; but so much will 
depend upon the orders of the admiral, the urgency 
of the case, and all the various circumstances 
attending it, that it would be fruitless to attempt 
to generalise upon cases which would each have to 
be dealt with on their own merits. 

When a cruiser sights a strange sail at sea (i.e., 
smoke on the horizon), the first thing to do will be 
to find out whether she is a friend, a foe, or a 
neutral; and to keep outside torpedo range until 
this is done. 

There are private signals between our own ships, 
which we may hope will be generally successful ; 
but we may have allies, who may not have our 
private signals. There will also be neutrals ; and 
there will be the hoisting of false colours by armed 
merchant ships fitted out by the enemy ; and there 
will be every sort of disguise and subterfuge which 
the ingenuity of man can devise, so that the 
greatest caution will be necessary before approach- 
ing a stranger. 

On the other hand, the various bond-fide men-of- 
war cruisers possessed by the different European 
Powers are, in most cases, of very marked and 
distinctive types, difficult to disguise ; and as each 
side will have photographs of the ships belonging 
to the other side, two regular cruisers ought to 
know each other, and each other’s strength, with 
tolerable certainty. 

If, then, two hostile cruisers of fairly equal 
strength meet at sea, and are unhampered by non- 
fighting orders, what should their tactics be ? 

The first thing undoubtedly would be to 
manceuvre for the sun, if it was shining, and 
especially if it was low. Some remarks have 
already been made with regard to the great im- 
portance of getting between your enemy and the 
sun, and the point will be fully appreciated by 
those who have had experience of target practice 
at sea, in sunny weather. The question of wind 
and smoke is not so easily answered (we are not 
anticipating the use of absolutely smokeless powder 
in all guns in the near future, though, of course, it 
may come). The best conceivable condition for 
getting clear of one’s own smoke is the condition 
of steaming head to wind against a moderate 
breeze. On the other hand, a ship steaming with a 
moderate breeze remains enveloped in her own 
smoke for a long time, and would be unable to see 
her enemy, and consequently unable to fire at her. 
But to this it may be replied that if she is enveloped 
in smoke the enemy will be unable to see her. 
This, however, is only half an answer, for it is quite 
possible that although the enemy may not be able 
to see her hull, the top of a mast or a funnel may 
betray her position with sufficient accuracy to 
insure her being knocked about without the possi- 
bility of replying. These two cases are extreme 
cases, and between them there will be intermediate 
ones—wind abeam, wind on the bow, wind on the 

uarter, and no wind at all. In the latter case 
the object will be to steam as fast as possible, to get 
clear of the smoke. It is likely, in fact, that 
cruisers will always fight at their highest attainable 





speed. Not to do so would be to give an enemy a 
gratuitous chance of outmanceuvring you. Most 
modern cruisers have a sea speed of 17 or 18 knots, 
and to ram at that speed in lightly constructed 
vessels would be, to say the least, exciting. 

Hostile cruisers will also meet at sea in bad 
weather, and even during gales of wind, and we may 
be sure that no battle of the elements, however 
furious, will deter a zealous and enterprising cap- 
tain from trying to capture, sink, or at any rate 
damage an enemy. Here, too, will be a possible 
chance for the wily torpedoist ; for when ships are 
rolling heavily, practice with the handiest of quick- 
firing guns must necessarily be wild and inaccurate, 
and it may be that even an above-water discharge 
may escape being struck until the two vessels get to 
close quarters. Thus, although experience shows 
that a rough sea greatly deranges the aim from 
above-water discharges, it is just possible that a 
torpedo might be launched with success in bad 
weather. This is the morereadily admitted, as the 
opinion has already been expressed, that all above- 
water discharges are likely to prove quite as 
great a danger to the ship carrying them as to the 
enemy. 

Having touched lightly on the respective poten- 
tialities of the gun, the ram, and the torpedo, as 
regards single ships that intend to fight it out, we 
come now to a phase of hostile encounter which 
will be of the highest interest and importance in 
modern naval warfare, viz., the conditions of chas- 
ing and being chased. 


(To be continued.) 
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Designing Ironwork. Second Series, Part I. Notes, Cal- 

culations, Stress Diagrams, and Working Drawings g 

a Steel Box Girder. By Henry Apams, M.I.C.E., 

F.S.1., Professor of Engineering at the City of London 

College. London; 60, Queen Victoria-street. 

UnpbEr the above somewhat voluminous title, Pro- 
fessor H. Adams has issued a short pamphlet deal- 
ing with the design of a steel box girder. The general 
idea of the work is excellent, but the execution 
fails in several particulars. The girder selected for 
discussion is 50 ft. long by 2 ft. deep, and is in- 
tended to carry a dead load of 100 tons. To limit 
the deflection, the stress is taken at the low value 
of 4} tons per square inch. The required flange 
area is then found in the usual way, though it 
is difficult to see the propriety of carrying such 
computations to four places of decimals and six 
significant figures. The bearing pressure of about 
10 tons per square inch allowed on the rivets 
would be high for a railway bridge, but, for the 
case taken, in which the girder is simply to carry 
a wall, and the rivets are machine driven, it is 
permissible enough, though it would have been as 
well to state that such a pressure was not admis- 
sible with large live loads. We also note that a 
different pitch is adopted for the web and flange 
rivets, so that at certain places the angles are 
weakened to the extent of two rivet-holes. The 
student wants to know the smallest and largest 
sizes of plates and angles which it is advisable 
to use, the greatest distance at which rivets can 
be spaced if the different plates of a flange are 
to work as a whole, the longest rivets ordinarily 
permissible, &c., all of which points have now been 
pretty well settled by general experience, but are 
seldom mentioned in the ordinary text-book on 
bridge design, and the present work has but little 
to say on these heads. The limits of size of steel 
plates given by the author are now frequently 
exceeded, several firms being prepared to supply 
ship-plates 60 ft. long, and plates can be obtained 
long enough and thick enough for a single one to 
form a complete ring of a large high-pressure 
marine boiler. 

It is often stated in reports of bridge tests that 
the deflections agreed with those calculated. Mr. 
Adams apparently is prepared to make the calcu- 
lated deflection any required figure. He deter- 
mines the deflection of his girder by no less than 
five different formulz, all of which give different 
results, ranging from 2.729 in. for the highest, to 
.599 in. for the lowest. These somewhat remark- 
able discrepancies are taken as a matter of course, 
the author impartially regarding each formula with 
equal favour, and casually remarking that there is 
evidently some doubt as to the true deflection to 
be expected. Being less easily satisfied ourselves, 
we have taken the trouble to find out where Mr, 
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Adams has gone wrong. In the first place, we note 
that he gives the formula 
to = oe 
384° EI’ 

where d = deflection in inches, W = total load dis- 
tributed on girder, and / = length in inches. The 
above formula is attributed to Molesworth, but is 
misquoted, as there should be /* instead of /?. This 
error the author proceeds to correct in a free and 
easy manner by introducing a second, viz., he 
naively takes W in pounds and E in tons per 
square inch, with the happy result that in place of 
having his deflection 44, of what it ought to be 
according to Molesworth, he gets it only about 3.7 
times too great. As a matter of fact, however, 
it is wrong to apply this formula of Moles- 
worth at all, which is applicable only to girders of 
constant section. It is true that this is not stated, 
as it ought to be, but any author writing on the 
subject of deflection of girders ought to be above 
falling into such a trap. In one point, we must add, 
Mr. Adams’ pamphlet deserves commendation. He 
does deal with some questions not touched on in 
more pretentious books, as, for example, the cost 
of construction, a most important matter, and one on 
which a student finds it difficult to get information. 





Round the Works of our Great Railways. By Various 
Authors. London: Edward Arnold, 37, Bedford- 
street, Strand, W.C. [Price 3s. 6d.] 

The fact that our great railway system and the 
many interests associated with it have an almost 
insatiable fascination for the public, may be excuse 
for this work, which, if we mistake not, is made 
up of a series of articles published in one of the 
popular monthlies. It gives articles on seven of 
our great railways—the London and North-Western, 
Midland, Great Northern, North-Eastern, Great 
Eastern, Great Western, and North British—written, 
forthe most part, by members of the staff ; Mr. Wilson 
Worsdell himself being the author of the story of his 
line, while one of the assistant locomotive super- 
intendents of the Midland deals with the works of 
that railway. There is cause for surprise at the 
omission of some of the other lines ; but even with 
the number given some perseverance is involved in 
reading the successive articles, for, as may be 
readily understood, there is a feeling of sameness 
about the narratives, although nearly all the writers 
differ in their treatment of the subject. Still, if 
the features of all the narratives had been edited 
into a homogeneous story of the constructing, 
running, and repairing of a locomotive, one would 
have appreciated the information given. But per- 
haps the raison d’étre would then have been im- 
peached. The narratives are all interesting, if not 
instructive, being primarily intended for the 
general reader. A short essay on the evolution 
of the railway itself precedes a gossipy description 
of the construction and repairing works, and some 
notice of typical or famous locomotives is ap- 
pended. It is scarcely necessary here to refer at 
any length to the work, more especially as the 
authors, in recognition of a necessity for brevity, 
have eliminated most technical points. The statis- 
tics given tempt us to make comparisons, but it is 
doubtful if the result would be profitable. In con- 
nection with the Great Western, the story of the 
broad gauge receives special attention, and a graphic 
narrative of a ride on a locomotive is given. The 
illustrations, of which there are over a hundred, 
are disappointing, and distinctly tend to create, on 
first glancing over the book, a less favourable 
impression than is warranted by the letterpress. 





Die Londoner Untergrundbahnen. By L. Trosks. Berlin: 
J. Springer. 

In November and December, 1890, Mr. Troske, 
Government architect at Magdeburg, read a long 
paper on the London underground railways before 
a Berlin engineering society. The subject was of 
the highest interest, as the traftic in Berlin, and 
particularly on the Stadtbahn, has assumed dimen- 
sions which can no longer be met bysimple additions 
or improvements. Mr. Troske—whose treatment 
of his subject was masterly—was induced to rewrite 
his paper, in considerably enlarged form, for the 
‘* Zeitschrift des Vereins Deutscher Ingenieure,” 
and the present book, a quarto volume of 102 pages 
with 156 diagrams and two plates, is a reprint from 
that journal. The book deals with the District 
Railway, the Metropolitan Railway, and the City 
and South London Electric Railway, and mentions 
the new lines proposed. The information has been 
derived from papers read in our country (fore- 





most among which is the paper that Sir Benjamin 
Baker and Mr. Barry brought before the Institu- 


85), from journals, chiefly ENGINEERING, and from 
the observations and inquiries which Mr. Troske 
made during his study of our underground lines 
both in 1866 and 1890. All these sources are duly 
acknowledged, and the author mentions his special 
personal obligations to Messrs. Bell and Hanbury, 
of the Metropolitan Railway, and to Messrs. Powell 
and Estall, of the District Railway. The copious 
data are mostly reproductions from the Proceed- 
ings of the Institution of Civil Engineers and 
from ENGINEERING, our journal supplying, for 
instance, the greater part of the illustrations of 
the South London Electric Railway; some dia- 
grams have been added by Mr. Troske. The 
treatment appears fully to deserve all the praise 
which German engineers have bestowed upon Mr. 
Troske’s compilation. The author describes every- 
thing in a most intelligent, detailed, and practical 
manner, the tunnels, the experience gained during 
the construction, the gradients, track, signals, 
engines, pumps, administration, wages, traffic, 
down to the door-handles, staircases of stations, 
the yellow stars of the District Railway omni- 
buses, and the repairs of the big umbrellas of 
omnibuses of the Metropolitan Railway Company. 
Misprints are hardly to be found—we have dis- 
covered one—although the author has the good 
sense to give the characteristic English technical 
terms. The criticisms are fair and certainly not 
prejudiced. 
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THE PERMANENT WAY OF THE PENN- 
SYLVANIA RAILROAD. 

ALTHOUGH at the present time there are not a few 
railways inthe United States for which may be fairly 
claimed a place in the front rank, even when judged by 
the highest standard, for efficiency in construction and 
for equipment, it will, we suppose, be freely recognised 
that it was the Pennsylvania Railroad Company which 
initiated the progress that has converted the railway 
system of America from being a rough and somewhat 
unready means of transport to the high-class system 
that it is to-day. From its earliest days—and the 
organisers of this now great and powerful company 
were among the pioneers of railway construction in 
America—the motto of the Pennsylvania Railroad has 
been ‘‘ Advance.” Nearly 20 years ago we pub- 
lished in these columns a long series of articles, sc 
which the English readers learnt for the first time 
what was the most advanced railway practice of the 
period in the United States. Were we again to under- 
take a similar task, we should once more select the 
Pennsylvania Railroad as our type of the highest 
development, for we consider that it has in all respects 
maintained the lead which energy and skill secured 
for it at least half a century ago. Such a task, how- 
ever, is too large a one for us to attempt at present, 
but we think it will be of interest to place on record 
the existing practice on this railway so far as its road- 
bed and permanent way are concerned. Those sufti- 
ciently interested in the subject may, by comparing 
what we have alrealy published on this part of the 
company’s practice of 20 years ago with that of the 
present time, be able to judge for themselves of 
the alterations that have occurred during that period. 

Figs. 1 to 4, page 544, are different standard rail sec- 
tions and fish-plates; Fig. 2 is the standard for 1887, and 
weighs 85 lb. per yard ; Fig. 1 is the section adopted 





a year later for a somewhat lighter service, the weight 


tion of Civil Engineers during the session of 1884-| & 


being 70 1b. Fig. 3 shows the latest section used for 
the heaviest service ; this is a 100-Ib. rail. Fig. 4 isa 
uard rail section, also weighing 100 1b. per yard ; 
the form of the brace casting used with this rail is also 
shown on the section. The following is the specifica- 
tion under which the steel rails ordered by the 
Pennsylvania Railroad Company, are manufactured : 

1. The steel used for rails shall be made in accord- 
ance with the ‘‘ pneumatic” or the ‘‘ open-hearth ” 
process, and contain not less than thirty or more than 
fifty one-hundredths of one per cent. of carbon. 

2. The result of the carbon test of each charge, of 
which the Pennsylvania Railroad Company is to receive 
rails, and of which an official record is kept at each 
mill, is to be exhibited to the rail inspector. 

3. A test bar, fin. wide and about 10 in. long, to 
be taken from the web of the rail made from each 
charge, is to be furnished to the railroad company’s io- 
spector, for use in making analysis and test of the steel, 
whenever required. 

4. The number of the charge and place and year of 
manufacture shall be marked in plain figures and 
letters on the side of the web of each rail. 

5. The weight of rails shall be kept as near to 
standard weights adopted by the Pennsylvania Rail- 
road as it is practicable to do so. 

6. The sections of the rails shall correspond with 
the respective templates showing the shape and dimen- 
sions of the different rails adopted as standard as near 
as practicable after complying with section 5. . 

7. The space between the web of the rails and 
template representing the splice-bar shall not be less 
than } in., nor more aon 2 in. 

8. Circular holes 1 in. in diameter shall be drilled 
through the web in the centre thereof, at equal dis- 
tances from the upper surface of the flange and the 
lower surface of the head, and 115 in. from the end of 
the rail to the centre of the first hole, and of 5in. from 
the centre of the first hole to the centre of the second 
hole, and of 6 in. from the centre of the second hole to 
the centre of the third hole. 

9. The lengths of rails at 60 deg. Fahr. shall be kept 
within } in. of the standard lengthe, which are 30 ft, 
274 ft., and 25 ft. When specially mentioned in the 
contract, and not otherwise, 10 per cent. of rails of 
shorter lengths, and 5 per cent. of second-class rails 
will be accepted. 

10. The rough edges produced at the ends of the 
rails by the saw shall be well trimmed off and filed. 

11. All rails are to be straightened in order to insure 
a perfectly straight track. 

12. The causes for a temporary rejection of the 
rails are : 

1, Crooked rails. 

2. Imperfect ends (which, after being cut off, 
would give a perfect rail of one of the standard 
short lengths). 

3. Missing test reports. 

4, A variation of more than } in. from the standard 
lengths. 

13. The causes for a permanent rejection of a rail, 
as @ first-class rail, are : 

1, A bad test report, showing a deficiency or ex- 
cess of carbon. 

2. The presence of a flaw of } in, in depth in any 
part of the rail. 

3. A greater variation between the rail and splice- 
bar than is allowed in paragraph No. 6. 

4, The presence of such other imperfections as 
may involve a possibility of the rail breaking 
in the track. 

Figs. 5 to 10 are standard sections of track. Fig. 5 
is that for a single line, for cutting and embankment, 
and for gravel or stone ballast. The section shows 
the angles to which both classes of ballast are made up ; 
of the former 1900 cubic yards are required per mile ; 
of the latter 2315 cubic yards. For lines for light 
traffic the formation slope of 6 to 1, extending to the 
foot of the cutting, serves for draining, but for heavy 
trattic lines this slope is extended at 14 to 1 to a ditch 
2 ft. wide. The number of sleepers used in this, as in 
the other types, is 14 for each 30-ft. rail on main 
tracks, and 12 on sidings. Fig. 6 is a standard section 
for a double track. The slope of formation to the toe 
of ballast is 1 in. in 4 ft., the width being 24 ft. 4 in.; 
beyond for a distance of 3 ft. 6 in. the slope is in- 
creased to 1 in 6. The gravel ballast required for 
this section is 4075 cubic yards per mile, and 5300 
cubic yards of stone ballast; the width of the 
road between tracks is 7 ft. 5 in. Fig. 7, which 
is the standard ty for a three-track road, 
is similar except in width to Fig. 6; for this section 
6958 cubic yards of gravel, and 8500 cubic yards of 
stone, ballast, are required per mile. On the four- 
track sections the quantities are 10,185 and 12,260 
cubic yards. As will be seen from the diagrams, the 
depth of ballast at the crown of formation is 8 in. 
below the underside of sleepers. Figs. 9 and 10 are 
the standard sections in use for lines west of Pitts- 
burgh. Fig. 9 is a single track with gravel ballast, 
and Fig. 10 represents a double track with stone bal. 
last for the main line and cinder ballast for sidings. 





It will be noticed that the depth beneath sleepers is 
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increased from 8in. to 12in, Figs. 11 to = 
16 are details of standard trestle-work i = 
for spans of from 10 ft. to 16 ft.; the \ < 
drawings explain themselves, but it may 
be mentioned that for a height of 20 ft. i 
and upwards three stringers are placed | 
beneath each rail, as well as in spans of Fig. \ 
16 ft. ; trestle-work of this kind is very Be " N 
largely employed. Figs. 17 to 20 are de- os | | 
tails of a standard 18-ft. switch ; Figs. ; 
23 to 27 show a 15-ft. spring crossing, i 
and Figs. 28 to 30 are details of a rigid =___ 
8-ft. crossing. The following is the 1 = 
most important part of the Pennsyl- 1 | Te we 
vania Railroad Company’s specification , wt LS Sra Faayths 








for track-laying : 

1, Road-Bed. —The surface of the road- 
bed should be graded to a regular and 
uniform sub-grade, sloping gradually 
from the centre towards the ditches. 

2. Ballast. —There shall be a uniform 
depth of Sin. to 10 in. of well-broken, 
unscreened stone, or gravel, spread over 
the road-bed and surfaced to a true grade, 
upon which the ties are to be laid. After 
the ties have been firmly bedded, and the 
rails properly laid and surfaced, the bal- 
leat must be filled up level with the top 
of the ties ; and also between the main 
tracks and sidings where stone ballast 
is used. All stone ballast to be of uni- 
form size; the stone used must be of an 
approved quality, broken uniformly, not 
larger than a cube that will through 
a 2h-in. ring. On embankments that 
are not well settled, the surface of the 
road-bed shall be brought up with cin- 
der, gravel, or some other suitable mate- 
rial, 

3. Cross Ties.—The ties are to be regu- sieniad AZ a 
larly placed upon the ballast and firmly e 
bedded. They must be properly and evenly placed, | right-hand side going north or west on single track, | the adze, that the rails may have an even bearing 
with 10 in. between the edges of bearing surface at | lined up rallel with the rails. The ties must| over the whole breadth of the tie. For running 
joints, with intermediate ties evenly spaced ; and the | not be notched under any circumstances ; but, should | tracks on main line and branch roads, 14 first-class 
ends on the outside on double track, and on the, they be twisted, they must be made true with | ties; for third tracks, used exclusively for freight 
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The same method should be 
standing cars, not more than 12 second-class ties are to adopted in leaving the curve. 


trains, 14 second-class ties; and for sidings used for! elevation is attained. 


be used for each 30 ft. of track. 5. Joints.—The joints of the rails shall be exactly 

4. Line and Surface.—TVhe track shall be laid in | midway between the joint ties, and the joint on one 
true line and surface; the rails are to be laid and | line of rail must be opposite the centre of the rail on 
spiked after the ties have been bedded in the ballast ; | the other line of the same track. In wintera distance 
and on curves, the proper elevation must be given to | of ,°, in., and insummer ,, in., must be left between 
the outer rail and carried uniformly around the curve. | the ends of the rails to allow for expansion. The 


This elevation should be commenced from 50 ft. to | splices must be properly put on with the full number 
200 ft. back of the point of curvature, depending on | of bolts, nuts and nut-locks, and the nuts placed on 
the —— of the curve and speed of trains, and in- inside of rails and screwed up tight. The rails must 
crease 


uniformly to the latter point, where the full | be spiked both on the inside and outside of each tie, 











on straight lines as well as on curves, and the spikes 
driven in such  onaaaeen as to keep the ties at right 
angles to the rails. 

6. Gauge.—The gauge of the road shall be 4 ft. 84 in. 
at all points, excepting on curves of less than 1000 ft. 
radius, or on heavy grades against the traffic, or on 
tracks used exclusively for freight trains, where the 
gauge shall be 4 ft. 9 in. 

7. Switches.—The switches and frogs should be kept 
well lined up and in good surface. Switch signals 
must be kept bright and in good order, and the dis- 
tant signal and facing point lock used for all switches 
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where trains run against the points. The standard | 
distance between flange edge of guard rail and flange | 
edge of wing rail of frogs shall be 4 ft. 5in. in all) 
cases, | 
8. Sidings.—All company sidings should be kept in | 
as good order as practicable, using for this purpose 
second-class rails and ties, or the partly worn materials 
taken from main tracks. Owners of private sidings 
must be required to keep their sidings in safe condi- 
tion for use at all times. Throw-off points must be 
used to prevent cars on sidings beivg run or blown 
out on main tracks. 

9. Ditches. —The cross-section of ditches at the high- 
est point must be of the width and depth as shown 
on the standard drawing, and graded parallel with 
the track, so as to pass water freely erg heavy 
rains and thoroughly drain the road-bed. The line 
of the bottom of the dftch must be made parallel with 
the rails, and well and neatly defined, at a distance of 
7 ft. from the outside rail. All necessary cross drains 
must be put in at proper intervals. Earth taken from 
ditches or elsewhere must not be left at or near the 
ends of the ties, nor thrown up on the slopes of cuts, 
but must be deposited over the sides of embankments. 
Berm ditches shall be provided to protect the slopes 
of cuts, where necessary. The channels of streams 
for a considerable distance above the road should be 
examined, and brush, drift, and other obstructions 
removed. Ditches, culverts, and box drains should 
be cleared of all obstructions, and the outlets and 
inlets of the same kept open to allow a free flow of 
water at all times. 

10. Road Crossings. —The road - crossing planks 
shall be securely spiked ; the planking ore | be ? in. 
below the top of rail, and 24 in. from the gauge line. 
The ends and inside edges of planks should be 
bevelled off, 

Figs. 31 and 32 are a plan and section of a stan- 
dard level crossing ; the rails are protected by guard 
timbers 4 in. by 12 in., and the space between is 
filled up with road metalling. Figs. 33 and 34 area 
similar arrangement for a skew crossing. The cattle 
guards employed by this company are illustrated by 
Figs. 35 to 38. They consist of a heavy framework 
of timber in four tiers laid at right angles, as shown, 
so that at the rail level the surface consists of a grid 
with 12-in, spaces ; inclined wings are placed on each 
side of the track, as shown in Figs. 37 ard 38. 





GOODS VAN FOR THE BELGIAN STATE 
RAILWAYS. 

WE publish above, and on page 549, some views of 
a brake van for goods trains, constructed by the com- 
pany L’Industrie, Société d’Entreprises and de Con- 
struction, Wilsele-lez-Louvain, for the Belgian State 
Railways, and exhibited by the manufacturers at the 
Antwerp Exhibition. As will be seen from the draw- 
ings, the construction is altogether a peculiar one. The 
frame is of cast iron, so arranged as to make a con- 
tinuous floor, the various castings comprising it being 
bolted together through the deep flanges ; as will be 
seen from the sections, Figs. 1 and 3, this floor is covered 
with heavy planking, and jointed as shown in Fig. 2, 
and held in place by the upper flange of the floor cast- 
ings. Timber enters but little into the framing of this 
car ; there are some floor sills and vertical corner sills, 
but for the most part the vertical framing is composed 
of lengths of rails, of which 18 are distributed around 
the car, as shown in the plan, Fig. 2. The lower ends 
of these rails rest in sockets cast in the frame, and 
they are bent round overhead (Fig. 1) to form the 
roof, Timber lining pieces are secured on each side of 
the rails for convenience of attachment, and the exterior 
of the car is covered with iron plating .31 ia. thick, 
while an inner timber lining is also provided. In the 
middle of the car are two transverse extensions con- 
taining seats, and having windows that serve as look- 
outs for the guard. The car is mounted on four wheels ; 
its length of body is 18 ft. 4.5 in.; the width, 
5ft. 9.7 in., and the outside width of the transverse 
extensions is 9 ft. 10 in. ; the height of the car in the 
centre is 6 ft. 5 in. As will be seen from the drawings, 
the buffer-beams, cast in one with the frames, are 
fitted with side buffers and screw couplings; both 
sides of all wheels are furnished with brake blocks 
operated from the brake wheel inside the car. The 
object of concentrating weight in this van appears to 
have been fully achieved. 





TIN BAR ROLLING MILL ENGINES. 

On page 552 we illustrate a pair of horizontal re- 
versing tin bar mill engines, constructed by Messrs. 
Davy Theaters, Limited, Shettield, for the Ebbw Vale 
Steel, Iron, and Coal Company, Limited, Ebbw Vale, 
Mon. The engines have cylinders 40 in. in diameter 
and 4 ft. Gin. stroke; the steam is distributed by 
means of piston valves, the valve chests being placed 
above the cylinders. The valve gear is a modification 
of the Hackworth, afterwards known as Marshall’s 





system, which lends itself admirably to this type of 
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engine ; the reversing is done by means of hydraulic 
cylinders. 

The crankshaft is of mild Siemens steel, forged 
solid ; it runs in three bearings, which are fitted with 
four-part brasses, a feature of this arrangement being 
that either one or both ends of the shaft may be used 
for driving a mill or mills. The crank webs are fitted 
with counterweights, and the ends of the shaft project 
to receive the mill couplings. 

The platform is so arranged that the man handling 
the engines looks direct to the rolls, and has under 
his immediate control the steam stop valve, regulating 
valve, drain valves, reversing gear, and the lubrication 
of the steam cylinders. The engine exhausts into the 
atmosphere. 





THE NEW MACHINERY OF THE BATTLE- 
SHIP ‘‘MONARCH.” 

THE turret battleship Monarch, constructed 25 years 
ago, has just undergone a complete overhaul, and had 
a new and complete installation of propelling ma- 
chinery. She was originally laid down at Chatham 
in June, 1866, and completed in three years. She is 
constructed of iron. Her length is 330 ft., beam 
57 ft. 6 in.,, and at 26 ft. 7 in. she displaced 8320 
tons. Her side armour is 6 in. and 7 in. thick, 
and the end bulkheads from 44 in. to 5 in. The 
armour on the turrets is 8 in. and 10 in. thick, while 
in all cases there is 12 in. of backing. First com- 
missioned in May, 1869, she has seen in all 174 years’ 
service, and, added to the original cost of 478,971/., 
there has been spent on repairs, &c., 448,000/., of 
which 128,666/. is required for the overhaul now 
being concluded. 

The old-time square-rigged masts have been removed, 
and there have been substituted three fighting masts, 
which, at all events, give the old ship a modern busi- 
ness-like appearance. Again, advantage has been taken 
of the overhaul to add to the number of divisions to 
increase the water-tight compartments in the vessel. 
As to armament, there are in each turret two 12-in. 
35-ton rifled muzzle-loaders, while the auxiliary arma- 
ment includes two 9-in. 12-ton and one 7-in. 6}-ton 
rifled muzzle-loaders, with 14 quick-firing guns. The 
most important change, however, is in the substitu- 
tion of triple-expansion engines and new boilers for 
the old machinery. The new installation has been 
constructed by Messrs. Maudslay, Sons, and Field, 
Limited, Lambeth. 

The engines were designed by Mr. John Sampson, of 
Messrs. Maudslay’s company, to develop 6500 indi- 
cated horse-power under natural draught only, and 
8000 indicated horse-power with }4 in. air pressure. 
The vessel being single-screw, there is one set of the 
triple-expansion type, with inverted cylinders and 
single piston-rods, having one high-pressure, one inter- 
mediate, and one low-pressure cylinder, each supported 
on four columns, with cylinder crosshead guides carried 
upon them. The diameters of the cylinders are as 











follows: High-pressure, 49 iu. ; intermediate pressure, 
74 in. ; and low-pressure, 112 in.; length of stroke, 
51 in. ; and at full power they run at about 87 revolu- 
tions. The high-pressure cylinder has a piston valve, the 
intermediate and low-pressure ordinary double-ported 
slide valves, with the usual compensating arrange- 
ments adopted by the firm. The bedplates, it may be 
stated, are of the continuous girder pattern, and of 
cast iron. The condenser is fitted, as usual, with 
brass tubes and brass tubeplates, the condenser water 
passing through the tubes and the steam outside. 
The total cooling surface of the main condenser is 
10,000 square feet. There are two vertical single- 
acting air pumps, worked by means of beams from 
the crossheads of the high and low pressure cylin- 
ders. The air pumps are 27 in. in diameter and 
2 ft. 14 in. stroke. The auxiliary condenser has a 
total cooling surface of 1500 square feet, and has its 
own circulating and air pump independent of the main 
condenser. 

The main circulating pumps for the main engines are 
of the centrifugal pattern, two in number, with im- 
pellers of 4 ft. diameter. There are eight double- 
breasted fans 6 ft. in diameter for supplying air to the 
stokeholds, besides which there are four ventilating 
fans of similar dimensions. The feed pumps, both 
main and auxiliary, are of Messrs. Maudslay’s duplex 
pattern. The propeller is two-bladed and of gun- 
metal, 

As to the other auxiliary machinery, it may be 
stated that the steering engines and gear have been 
supplied by Messrs. Caldwell and Co., of Glasgow, 
while the electric light machinery, fitted by Maudslay, 
Sons, and Field, consists of three sets of electric 
engines. Each has a compound engine with cylinders 
9in. and 134 in. in diameter respectively by 8 in. 
stroke, coupled to a Siemens dynamo to give 400 
amperes and 80 volts at 300 revolutions per minute. 
As to the distilling machinery, the evaporator was 
fitted by Messrs. G. and J. Weir, and is capable of 
producing 200 gallons of fresh water per hour. The 
distillers are by Mr. John Kirkaldy, Limited, and 
capable of distilling 160 gallons of pure aérated fresh 
water per hour. They are complete in themselves 
with all pumps, &c. 

The boilers are of the cylindrical single-ended type, 
eight in number; each is 15 ft. 4 in. in diameter and 
10 ft. long, having in all 32 corrugated furnaces, 
3 ft. 5 in. in mean diameter, the length of firebars being 
5 in. 94in. The total grate surface is 632 square feet, 
and total heating surface of the main boiler, including 
tubes and piston chambers, is 18,890 square feet. The 
ship has one funnel. 

The steam trials last week were conducted under the 
chief superintendence of Lord Charles” Beresford, 
captain of the Steam Reserve. Everything worked 
splendidly on both trials. The eight hours’ natural 
draught trial was run on October 16, and the forced 
draught trial on the 18th, the mean results in both 
cases being as follows: 
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Natural Forced 
Draught. Draught. 
Draught of water forward 21 ft. 10in. 21 ft. Gin. 
a so ant Bu Oy Minds 
Steam pressure in boiler 148.2 Ib. 152.6 lb. 
Air pressure... ae * 6 in. 
Mean revolutions of fan — 240 
Vacuum in condensers 28.03 in. 27.28 in. 
Revolutions per minute ee 82.47 86.56 
Mean pressure in cylinders : 
igh-pressure ... ss 60.8 69.6 
Intermediate-pressure 25 2 29.42 
Low-pressure ... aus 9.95 11.24 
Mean pressure in receivers : 
Intermediate-pressure... 41.7 lb. 43 6 Ib. 
Low-pressure ... ae G3 8.3 4, 
», indicated horse-power : 
High-pressure cylinder 2435.45 2925.80 
Intermediate - pressure 
cylinder cae 1% 2302.79 2820.90 
Low-pressure cylinder 2083.64 2469.59 
Total oe 6821.88 8216.29 
Speed of ship by log... 13.3 knots 14 


The half-hourly readings on the forced draught 
trial may be given, omitting fractions in the indicated 
horse- power. 


Four Hours’ Forad Draught Trial. 





| 
\ Indicated Horse- 
Power. 
| | : 
ry | 3 | 
v | ° 
Ss | . vs | o o 
ei § 1e 8/8 135 
2 x : | 2D = o oy a 
° Ay g 2 S | » esi ¢ 
x he 5 | * i fee 8g | Ay : 
3/2} if £E\e@ilgeie|7@ 
Ci i) = = | 
x a 2 | <i /a|/8/8"|3\8 
Ib. in. in. | | 
P| 152.7 27.5 5 85.4 | 2911 2800 | 2339 | 8051 
2 162.1 27.25 65 86.3 | 2868 2819 | 2452 | 8138 
3 153.0 27.25 -75 86.1 | 2851 , 2793 | 2490 | 8135 
4 153.1 | 27.25 | .65 86.3 | 2912 | 2819 | 2430 | 8162 
5 151.2 27.25 | -55 87.3 2929 | 2813 | 2514 | 8257 
6 152.2 27.25 | .65 6&7.5 | 3003 | 2849 | 2486 8°39 
7 153.9 27.25 | .56 87.4 | 2937 2855 | 2527 | 8320 
8 163.0 27.25 5 86.2 | 2992 2816 | 2515 | 8324 
Mean 1526 , 27.28 | .6 86.56 | 2925 | 2820 | 2469 8216 


On the forced-draught trials the draught plates were 
kept partly closed during the whole time. In fact, 
asa rule, the air pressure in the stokehold was kept at 
rather over 4 in., and then throttled through the 
draught plates, so that by moving them } in. either 
one way or the other the steam pressure could be 
raised or lowered, as desired. No water was used on 
the bearings, and the whole performance was really more 
like steaming an ocean voyage than a forced-draught 
trial. This was largely due to the ample dimensions 
of the machinery and boilers, a circumstance which, 
again, was rendered possible, as the conditions with 
the old ship did not require any severe limitation of 
weights, as obtains frequently and pronouncedly in the 
case of ships of modern design. In this connection it 
may be added that the total weight of machinery and 
boilers, with steam up, isabout 1100 tons. There was 
a certain amount of vibration in the ship, as it seemed 
impossible for her to make use of the power. One 
thing is certain—that with ordinary bunker coal and 
very average stokers she could be made to steam at 
from 6000 to 6500 horse-power for an indefinite period, 
and with funnel draught only. This, indeed, is about 
the power the Monarch can make good use of. 





THE CASTNER ELECTROLYTIC PROCESS. 
To Tux Epiror oF ENGINEERING. 

Srmr,—My attention having been called to several 
articles which have lately appeared in the technical press, 
adversely criticising publications which appeared in the 
Times of September 20 and ENGINEERING of Sep- 
tember 28, in reference to a new electrolytic process for 
the production of caustic and chlorine, I take this means 
of replying. Dr. Rideal, in Lightning, September 27, 
prefaces his remarks with the statement that “many of 
these announcements e by inventors are admirable 
reading, as they nearly all predict the speedy revolution 
of the alkali industry in this country, and almost invari- 
ably emanate from men who are apparently ignorant of 
the present methods by which the manufacture of soda 
and bleaching powder are carried on, both here and on 
the Continent.” Now, it appears to me, after reading the 
article in Lightning, that this statement is equally — 
able the other way, and those writing in defence of chemi- 


cal methods are not quite up to date on the subject | P® 


of electrolysis. If Dr. Rideal will take the trouble to 
consult the Chemical Trade Journal, October 6, he will 
learn how groundless was his assertion in reference to 
what was now being done at Oldbury in the matter of 
sere and quantities treated. After many errors o' 
acts and figures, Dr. Rideal concludes his article by the 
remark, ‘‘but it is quite evident that we have not yet 
reached finality in dealing with the question of the indus- 
trial electrolysis of salt.” In the previous sentence, 


* For the first six hours of the natural draught trial 
the air pressure in the stokehold was nil, while in the 
last two hours the air pressure was .25 in. and .2 in. 
respectively, the mean revolutions of fan being 180. 








however, he mentions “at present it is difficult to form 
any very definite opinion as to the merits or demerits of 
the new process.” Having in addition previously men- 
tioned that ‘‘ details of this latest departure have not yet 
been divulged,” it would certainly appear that Dr. 
Rideal’s remarks are somewhat contradictory, and he 
has passed a positive judgment on a matter upon which 
he confesses to have little or no information. 

The writer of the article in the Electrician, September 
28, takes particular exception to the claim made of an 
electric efficiency of 88 to 90 per cent. This is styled as 
being ‘‘one of those illusory allegations which are espe- 
cially mischievous, and tending to injure legitimate elec- 
trolytic enterprise.” Further on, in referring to the same 
matter, the statement appears: ‘‘The time when they 
[presumably electrolytic —— shall have driven out 
their rivals will not be hastened by overstating the ad- 
vantages of processes for their manufacture.” Se would 
appear from the above quotations that the writer in the 
Electrician has affirmed that in claiming an efficiency of 
88 to 90 per cent. I have both overstated the advantages 
of my process, and made use of an illusory assertion that 
tends to injure legitimate electrolytic enterprises. 

Now if the writer will take the trouble to learn what 
electrical efficiency means, he will find out that he has 
made a very serious mistake. Electrical efficiency is 
determined by the yield per ampere, and in the provess 
referred to it is 88 to 90 per cent., just as I have stated it 
te be. What the writer in the Electrician has done is to 
get his definitions a little mixed, and in dealing with the 

uestion of electrical efficiency, he has considered the 
theoretical electrical energy or decomposition per watt, 
which is quite a different matter altogether from decompo- 
sition per ampere. Here again, however, in dealing with 
electrical energy he is also in error. By a calculation he 
has estimated that the voltage is 4.3, whereas it is 
actually slightly less than 4 volts per cell. Assuming, 
as must be allowed, that the electromotive force neces- 
sary to decompose a solution of salt into chlorine 
and caustic is at least 2.3 volts, it is evident that 
any extra voltage is due to the internal resist- 
ance of the cell. As the amount of this internal 
resistance increases relatively to the quantity or volume 
of current passing, the whole question revolves itself into 
one of cell construction, so as to arrange a cell that will 
be commercially practical, by taking a large current 
without materially increasing the extra internal resist- 
ance. With almost any cell it is quite possible to pass a 
few amperes at almost the theoretical voltage, but in 
attempting to increase the volume, in order to obtain a 
practical result, the resistance increases so rapidly in pro- 
portion to the volume of current, as to necessitate the use 
of enormous cells, which at best have but a compara- 
tively small output. If it is theoretically possible to pass 
one ampere of current through a cell at 2.3 volts, it cer- 
tainly cannot be said that it is theoretical] ible to pass 
550 amperes also at the same voltage, yet this is practically 
the assumption by the writer in the Electrician in order to 
get at his figures, entirely age ge sar of what is or what is 
not the technical meaning of electrical efficiency. The 
question cannot be considered from the single standpoint 
of the theoretical energy required to perform a certain de- 
composition, as all cells would show extremely well where a 
very small current is employed, providing a high electrical 
efficiency were obtained. The cells at Oldbury have an 
active anode surface of less than 12 on feet, and take 
a current of 550 amperes at 4 volts, decomposing 564 lb. 
of salt daily, which is equivalent to .48 gramme per watt- 
hour. Ifthe writer in the Electrician, having made the 
statement, ‘‘In short, the process in this respect is 
neither better nor worse than a dozen others that have 
been brought forward within the past few years,” can 
quote one of these dozen only that is capable of yielding, 
even with a cell of four times the aize as used at yop 
the same figures of yield and pense employed per cell, 
there might be some slight justification for his criticism. 

From the peculiar style of the article in the Zlectrical 
Review of October 5, it would not have been a difficult 
matter to recognise the author, even had Mr. Andreoli’s 
name not been attached to it.. Mr. Andreoli generally 
adopts the line of criticism of always knowing of some- 
thing a little better, and no matter what result may have 
been claimed, it in no way surprises that gentleman. If 
Mr. Andreoli could only be induced to make public some 
of his special knowledge, no doubt this question of the 
commercial electrolysis of alkali salts would —7 
settled. It is impossible to find particular fault wit 
anything Mr. Andreoli has to say, cere because he 
accepts everything which may be stated, and nothing 
is either remarkable or surprising to him, but those 
interested in this subject have heard all this long ago from 
the same author. Judging, however, by some of Mr. 
Andreoli’s remarks, one would certainly think the numbers 
of so-called mercury procetses were legion, but, as far as I 
am aware, the total number of British patents taken out 
previous to my own on the subject has been three, or at 
the most four, and of these none seemed to have possessed 
sufficient merit to induce a trial beyond a laboratory ex- 
riment. 

I have devoted much time to the study of this subject 
as well as much work upon it, and if there is any process 
besides my own that is at present capable of producing 
pure caustic soda, decomposing 56 lb. of salt per day per 


¢| cell with an expenditure of 34 indicated horse-power, re- 


quiring very little attention while running agg mee 
and with little or no wear to the carbon anodes, I would 
very much like to learn of it, and confess the knowledge 
would be a surprise not only to me but to others, who, 
having seen my process in operation, believe something 
like a maximum result has been attained. 

The subject of commercial electrolysis and of the merits 
of each process in particular will long remain a good field 
for newspaper controversy. I prefer to appeal to facts. 





My process is in operation at the works of the Aluminium 
Company, Oldbury, and has now become a commercial 
undertaking, the technical results of which I made public 
through the columns of ENGINEERING if only as being of 
scientic interest. No amount of writing on the subject 
will now either make or mar the process, and I am quite 
content to let its future remain in the hands of my com- 
pany to determine its commercial success as a rival of the 
chemical methods. 
Yours very truly, 
H. Y. Castner. 





BALANCING OF LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

S1r,—I cannot do other than ask you for space this 
week to reply to my worthy friend with the unpronounce- 
able name; merely premising that, without any dis- 
respect whatever towards him, I shall take the liberty of 
referring to him as ‘‘N. V.” As I shall have to mention 
him often, it will save space. The numerals are his of 
October 19. 

1. As I have still failed to interpret his paragraph cor- 
rectly, I beg to “‘ give it up.” 

2. Forces that, in themselves, would be altogether too 
small to cause a large (proportionally) mass to oscillate, 
would, if the body were already oscillating from other 
causes, increase those oscillations, providing that they 
were synchronous. As tothe sense in which I used the 
words “ might help;” if ‘‘N. V.” were to offer me a 4-ft. 
driving wheel wherewith to run from London to Edin- 
burgh in seven hours, I should beg to decline, at the same 
time offering the opinion that if it were & ft. instead, it 
might be of some use, meaning that ‘‘ there was very little 
doubt that it would.” In connection with this point, I 
still think that the reaction at the frame due to any up- 
ward pull is much diminished in intensity through the 
intervention of the spring. If it were ever my fate to 
have a brick fall on my cranium, I should feel much easier 
if I had a helical spring inside my hat; the reaction of 
my crown would be much less than without it; I must 
stipulate that the spring be not too stiff in proportion to 
the momentum of the brick. Seriously, this was the form 
of reasoning that was running in my mind when I wrote 
the passage in question. 

3. Throughout this discussion (or any other on the same 
subject) the word ‘‘balance” or “‘ neutralise ” is always 
understood to carry the attribute of constancy unless 
otherwise specified. If I state that I ‘‘ have anced 
one-third of the reciprocating weight,” or that ‘the 
whole of the revolving weight is balanced by a weight in 
the driving wheel,” or any similar phrase, one would not 
assume that these equilibrants were discontinuous in their 
action. When ‘“N, V.” said that in certain engines the 
thrust of the slide-bar was neutralised (7.¢e., balanced) by 
the pull of weight, I supposed he meant it in the usual 
sense; at the same time, knowing it was not so, I took 
care to introduce “‘ continuously ” (which is understood in 
the passages I give above), as, if I had merely said that 
the thrust was not neutralised, he might have replied 
that it was—at certain parts of the stroke. If, now, he 
says he did not mean “‘ neutralise” in the sense that it has 
always carried in this discussion (unless made clear to be 
otherwise), why that ends the matter. 

As regards the period of oscillation of such a complex 
heterogeneous body (or rather system of bodies) as a loco- 
motive, it must be found experimentally, if required at 
all; at the same time, the required trapeze is not a very 
lofty one; the operation would be tedious, not difficult, 
inducing the “‘ weariness of spirit” felt, I should imagine, 
by Shanks when developing his series with the end of 
getting @ to 700 places. 

4. This part of the discussion threatens to degenerate 
into a mere quibble. It is easily gathered from his first 
letter that ‘‘ N. V.,” if left to himself, would not put in 
one wheel the counterpoise of parts in another, as I have 
said before. I grumble at the corollary he was pleased 
to deduce from my proposition of August 24; and I repeat 
that it was not a reasonable argument to threaten (“* pro- 
pose,” if he prefer it) to put the weight due to the trail- 
ing crank boss in the driving wheel, as a commentary on 
my balancing two-ninths of the reciprocating weight in 
the coupled wheel. 

As to the efficacy of this, I am perfectly assured of it ; 
engines thus treated are the smoothest riding I have ever 

| experience of, and facts are stubborn things ; in these 
engines the irregularity of tyre wear (that is, the eccen 
tricity of the tread) was nov », for 50,000 miles; abso 
lutely no trouble with the springs, and no other fault 
referable to this practice that I could perceive. 

Now I am going to ask ‘‘N. V ” to point out where I 
have even remotely given him cause to think that I 
oy oe to increase A rather than decrease P;. All he can 
do is to remark on my silence on the latter point ; I think 
it is rather late in the day to put forward the lightening 
of the a parts as a method of solving the 
problem. at, of course, occurred to engineers simul- 
taneously with their discovering that their weight was an 
objectionable feature; and any investigation such as 
mine of August 24 presupposes that the most has 
been done in this direction; we cannot reduce the 
weight of parts much lower ; suppose an 18 in. by 26 in. 
engine has 500 lb. reciprocating weight. By using steel 
pistons, a Ss of I-section, a crosshead like 
Stroudley’s (this q iy of lightness is, in my opinion, its 
- merit, although I am not aware that this was in any 

egree his reason for adopting the form), and dispensing 
with pump-ram when used (which is not often), you might 
reduce the weight to 420 Ib. ; even then we should have 
more than should be balanced in one wheel, and American 
engines have much greater reciprocating weights than 
these. I have seen it suggested to use hollow piston-rods : 


, 


Z think that we mig? use lighter little-ends than is often 
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the case. I think that English officials would not wel- 
come any suggestion to lighten these parts ; time would 
be more profitably spent in suggesting methods of dealing 
with them as they are. This matter of weight seems to 
me to be a great objection to tail-rods, for which in them- 
selves I must confess to a sneaking regard. 

Before leaving this matter of weight, I think that we 
might save a little by using cast-steel slide blocks ; one 
thing is certain, we should not have so many breakages, 
especially where they are forced in “by hydraulic;” 
where you force one element into another of cast iron, 
there is always a risk of overdoing it. 

The conclusion of his fourth paragraph, page 530, has 
my hearty approval ; it virtually concedes all I want. I 
do avoid all such transference as far as practicable, the 
limit of practicability being attained, in my — when 
we begin to think of balancing more than 200 lb. of piston, 
&c., in one wheel. 

5. The faster the train (other things neglected) the less 
should A be; also, the larger the wheel, the greater may 
Abe. Generally speaking, these two conditions go to- 

ether, as also do their converses, so that we are justified 
in making A the same for all engines; in fact, taking 
engines all round, on their usual trains, I fancy their 
rotative speeds are much the same, But, supposing it de- 
sirable to make A increase inversely as diameter of wheel, 
he might have noticed that that is achieved by my letter 
of August 24, but not for his reasons, but because of the 
coincidence that the emaller the wheels, the more there 
are % ¥* and so the greater do I get A in the aggre- 
te. If, however, ‘‘N. V.” were to bind me down to 
the stipulation that all the “reciprocating” balance was 
to be in the driving wheel, then I should make A the 
same for all engines. I am quite aware (if I were not, I 
know ‘‘N. V.” would remind me) that some weeks since, 
alluding to the fact that I had balanced 185 lb. out of 
492 ib. reciprocating weight in a7 ft. 6 in. single, I said 
that I should not balance quite so much in a 6-ft. single 
to run the same trains. And that is quite correct, merely 
bearing in mind the two data, diameters of wheels and 
scheduled time. But the big wheel will not preserve such 
a uniform s as the other, especially with a heavy 
road and weather, so it is best, after all, I think, to 
put forward one general rule, at the same time mentioning 
the points that may be borne in mind when dealing with 





any a case. ‘*N, V.” says I leave it to the in- 
dividual judgment in any particular case. Well, I can- 
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not provide for every possible combination of train speeds, 
wheel diameters, weights, and gradients. For any specific 
case, I would gladly give a hard and fast rule ; as it is, I 
prefer to let it stand as I gave it, although, at the same 
time, improving matters by pointing out how individual 
judgment might be guided. 

6a. Oh! would not they require to be larger? Take 
two similar four-coupled engines, an inside-cylinder one 
with inside and outside cranks on same side of axle, 
and an outside-cylinder one, each to be 26 in. stroke, and 
the former to have 11 in. outside cranks. The weights 
due to reciprocating parts are — in both cases, 
As to revolving weights, we should get something as 
follows, when reduced to crankpin radius : 


Inside Engine. — Crank webs = 310 lb.; crankpin = | L 


70 lb.; crank hoops = 75 Ib. ; crank boss, pin, and washer 
(115 1b. at 11 in.) = 98 lb.; half coupling-rod (120 lb. at 
11 in.) = 101 lb. ; excess of big-end = 100 lb. ; total 
754 lb. at 13 in. 

Outside Engine.—Crank boss, pin, and washer=150 lb.; 
half coupling-rod = 120 lb.; total = 270 Ib. at 13 in. 
Excess in inside-cylinder engine, 484 lb. at 13 in. 

As to the excess due to big-end. Take what may now 
be regarded as the standard type for inside-cylinder 
engines, viz., the butt-ended rod, with strap and two bolts, 
and a cotter for the brass. Not only is this a heavier type 
than that for outside engines, such as used on the Great 
Northern Railway, but it corresponds to a crankpin 
nearly twice the size. I do not think the stated excess 
will be far out. 

These figures might be more or less for any actual case, 
but they show that ‘“‘N. V.’s” paragraph a was written 
without due thought. 

c. I was not alluding to centrifugal atresses$ in fact, 
if anything, Stroudley’s arrangement would be more 
favourable as far as they are concerned ; I was: alluding 
to the steam stresses. Sir B. Baker did not touch on the 
former point when discussing Mr. Stroudley’s paper. 

d. If “‘N. V,” thinks that a superintendent is likely 
to know more about the results of his own practice as 
regards wear and tear than an erector (repairs) or a run- 
ning shed fitter, Jdo not. Putting aside all question of 
ascertaining results first-hand, we must remember that 
foremen (and others) soon find out what a superintendent 
wishes to happen, and then—well, there are courtiers out- 
side of St. James’s! Before leaving this paragraph, I 
would enter a mild protest against vague statements such 
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as — at end of paragraph 4 and of section d of para- 

raph 6, 

Te looks {as if {your correspondent were mightily 
afraid of committing himself; instead of such sentences 
as these, which most assuredly leave a good deal to the 
‘* judgment of the individual,” why not be more clear? 
And, in conclusion, let me remind ‘‘N. V.” that he has 
as yet not given us any reason whatever in favour of 
Stroudley’s arrangement. : 

7. It is refreshing to find that ‘‘ N. V.” agrees with me 
on this point. . 

8. Iam afraid that I am not so conversant with French 
practice as ‘‘ N. V.” is; the only chance I have of look- 
Ing through the French journals is at the Patent Office 
ibrary on my occasional visits to town. Taking his pas- 

es as correctly quoted, I fail to see that he necessarily 
has “J. D. T.” ‘on the hip.” The first extract says 
that when the cranks are exactly at 180 deg. they are 
in the best position as far as balancing goes; it is the 
best position, but a very poor one at that ; for the couples 
due to the two cylinders being 2 ft. or more apart, have 
to be dealt with, and if the widths of centres are any- 
thing like Winby’s engine, very large weights would be 
required on this account only. Besides, two cylinders 
with cranks 180 deg. apart cannot balance each other, 
even if in the same vertical plane, unless they are on 
opposite sides of the axle, so as to be on front or back 
centres simultaneously. This cannot be remedied by 
any system of — ; the other defect (viz., not being 
in same vertical e) can. 

It is not stated, but I should, of course, think that the 
revolving parts of each wheel were fully balanced in that 
wheel. p 2 nat th that, I gather that there are no 
weights due to piston, &c., otherwise his strictures anent 
site oss weed not necessarily hold ; for, assuming that 
cranks 180-deg. apart gave all that was desired, then if 
other considerations led them to shift one crank 18 deg., 
one would naturally expect them to recompense matters 
by putting a weight in. Before saying anything further 
about these engines, it would be only fair to know what 
has been done. But what on earth induced them to run 
it with the rods off? Surely they did not expect the two 
pairs of wheels to maintain their initial relative positions. 
I should expect them to revolve relatively to each other 
at least once in every two or three minutes, even if it 
were a “dead” engine being hauled along. But when in 
steam it would be still more likely, for there might be a 
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greasy spot that would catch the first pair when the com- 
bination of pull of unbalanced weight and rotative effort 
was most favourable to slipping ; and when this spot was 
passed by the second pair, they might not be so unfavour- 
ably placed. As to the unbalanced weight alluded to, I 
am assuming that they put it in in order to keep the sum 
of moments round the vertical axis zero, although your 
correspondent’s letter does not euggest this. If, then, 
one wheel had slipped through 180 deg. relatively to the 
other, we should have the two sets of reciprocating 
weights acting together ; this would be the case at inter- 
vals, or the wheels, if maliciously inclined, might see fit 
to remain for some time in that position, inducing a state 
of affairs which they cannot be said to have exaggerated 
when they describe the riding as being ‘‘ less smooth.” 

Does ‘‘N. V.” imply that in the ‘* James Toleman ” each 
yo of wheels is not balanced independently of each other ? 

ask this in good faith, for Ido not know, although, of 
course, I should think they were; if they are not—well, 
I will not insult Mr. Winby by imagining such a any 
merely mention it, as the last two lines of letter (page 530) 
are ambiguous. 

Re “J. D. T.’s letter. As far as the | geo I was 
dealing with is concerned, the weight o: ao my be 
neglected, which clears the way a bit. I allude simply to 
steam stresses. I will state the case differently. Suppose 
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we had two cylinders whose cranks are on the same dead 
centre together (i.¢., they are placed like Stroudley’s 
inside and outside cranks). Well, assuming equal steam 
pressures, there would be no lateral swaying as I alluded 
to, all stresses are symmetrical ; I have thus given a case 
where it would not happen. If your correspondent thinks 
that, as far as this point is concerned, an ordinary locomo- 
tive is in the same position, I give in. In short, I am 
alluding to the fact of the two ty mrggee performing un- 
equal work at same instant; in fact, when one piston’s 
ropulsive effort is nil, the other is at about its maximum. 
t seems not unlike a man rowing a boat and pulling 
harder with one oar the other. We know from 
experience that that would swing the boat round. 
asa modern coupling-rod ever failed through axial 
stress? Alas! who shall say? Ifa rod after failing were 
to obligingly remain in its then state, one might form a 
toleraby correct diagnosis. 

But, owing to stress of circumstances, it has to assume 
fantastic shapes, which may mislead. Sometimes we see 
them come off whole, but badly bent in one, perhaps two 
ae po this ou Se due to a combination of centrifugal 
oad and axial t! t, the rod, when bent laterally, having 


forced off the washers, shearing the taper pins ; or, as some- 
times is the case, these split pins are the first offenders ; 
they come out and off come the rods, being bent subse- 
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quently. One can generally distinguish between these 
two cases. 

Neglecting slipping, the centrifugal load and axial 
stress will not attain their maximum together. I think 
that asa rule due provision is made for the centrifugal 
load, because the moment of inertia of a rod’s section (in 
position) round a horizontal axis is (d/b)? times that taken 
round a vertical one ; that is, the moment of resistance in 
the first case is d/b times that in the latter ; d = depth, b = 
breadth, and in practiced/b = 2} to 3 (I am speaking of rect- 
angular rods), Gabe to the question of slipping, I fancy 
that after the first turn or two, the coefficient of friction is 
greatly diminished, and by the time a high rotative speed 
is attained (and a co! uent large centrifugal load) the 
thrust is considerably uced, this being measured by 
what it has to thrust against, besides which, the increas- 
ing momentum of parts helps to overcome the adhesion, 
and thereby reduce the thrust. Personally, I think most 
rod failures occur when sand is used when slipping, with- 
out steam being shut off. 

Apropos of the effect on the rods of the wheels slipping, 
I call to mind what I have often seen goods drivers do 
when shut up in a siding and the water getting low. 

They did the only thing they could, scre the brakes 
hard on, greased the rails, and set her slipping until they 
had pumped enough water into the boiler ; these engines 
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of course had no injectors or donkey pumps ; the difficulty 
has been conveniently overcome in their case, I believe, 
by prolonging the piston-rod through the air cylinder of 
the Westinghouse pump to actasa pumpram. — 

By the way, some officials boast of never having a rod 
failure ; assuming that everything given to the public 
about locomotives is correct (men who have worked in 
various shops form their own opinions on the point), I 
would merely say that there are rods and rods; some de- 
signers make assurance doubly sure by ‘‘ piling the stuff 
on ;” on the other hand, we have those that Webb puts on 
his tanks, ‘‘ coal” engines, &c.; they are nice light rods 
to handle ; in fact, I call them a ‘‘ bold ” rod, and I never 
saw or heard of a failure all the time I was on the London 
and North-Western ; that’s what I call ‘* designing.” 

Yours, &c., 


October 23, 1894. H. Rowre. 





MR HOWDEN’S CHALLENGE AND WATER- 
TUBE BOILERS, 
To Tak Epitor oF ENGINEERING. 

S1r,—Such a trial as pa by Mr. Howden, in your 
issue of the 12th inst., would be an excellent one, not only 
for ourselves, as enginesars, but also to shipowners, 
who are being led away to the adoption of water-tube 
boilers, without having proper facts laid before them, but 
I fear, from the tone of the letter in reply from 
Messrs. Maudslay’s, that such a trial will not be allowed 
to be undertaken, for if the trial ended in failure, then 
there would be such a number of interests at stake, that 
it would be exceedingly awkward for those who have 
adopted the water-tube boiler. Notably among these 
would, of course, be the Admiralty, who would be on 
their trial for having taken up the tubulous boiler in the 
Powerful. 

‘** Argus,” in his remarks of the letter of the 12th, says 
that the report of a single engineer officer in the Navy 
decided the question ; and we all remember that this is 
so, for it was publicly stated at the spring meeting of the 
Institution of Naval Architects. I think that it was Mr. 
Marshall who condemned this form of boiler at the same 
meeting, and said that he was lately at Marseilles, the home 
of the water-tube boiler, as he put it, and he was surprised 
to see the large quantity of old water-tube boilers, either 
lying about. or under repair, and he concluded from this 
that all that was said in regard to the water-tube boiler 
was not strictly correct, and that there was a large 
amount of wear-and-tear in them. 

I think that we are all inclined to run a little mad 
after this new craze, and so long as those who are at the 
head of affairs are urging forward its adoption, so long 
will the madness continue ; but if one will only see how 
dangerous the water-tube boiler may become, they will 


hesitate a little before adopting it, and take all that is 
said about it cum grano salis. So Jong as the water-tube 


boiler remains one of tubes only, as in the case of the 
Perkins boiler, there will be very little danger ; but when 
large steam drums, or receivers of 5 ft. or so in diameter, are 
introduced, then the danger must become apparent ; and 
although it may be urged that these drums are, on 
account of their size, more than usually strong, if this is 
80, one of the factors in favour of the water-tube boiler 
—weight—at once disappears. On the other hand, if the 
drum be made smaller in diameter, and the plates conse- 
quently thinner, then what would be an ordinar 
amount of corrosion, and of little moment in the thic 
plate, would at once be a dangerous amount in the thin 
one. 


October 22, 1894. 


Yours faithfully, 
CONSULTING ENGINEER. 








THE SERVE TUBE. 
To THE EpiToR OF ENGINEERING. 

Sir,—At the commencement of this correspondence I 
believed your correspondent Mr. McGregor was open to 
receive a reasonab'e explanation, but it seems almost use- 
less now to explain further, and the replies to his letters 
are not made pleasant by his efforts to make me say the 
opposite of what I have really said, and by his disbeliev- 
ing every statement made. The fact that 70 vessels are 
now running with Serve tubes with satisfactory results, 
many being repeat orders from owners and engineers at 
first sceptical, makes no impression on your correspon- 
dent, and I regret he will not be at the trouble to take a 
three hours’ railway journey to come and see for himself, 

It surely is evident that the value of the Serve tube 
lies in dealing with what would otherwise be waste gases, 
t.¢., the residue of heat passing out of plain tubes into the 
smokebox. Instead of 10 per cent. economy (or more, 
according to circumstances) being an insignificant gain, 
it is therefore quite the reverse, There are plenty of 
instances of 15 per cent. economy, and this, I believe, is 
equal to the average advantage obtained from tripling 
compound engines, involving new high-pressure boilers, 
therefore much more expense, ana laying up the ship for 
& considerable period. It is no argument to say, Why 
does not the Serve tube with twice the absorbing surface 
of the plain tube evaporate twice as much as the plain 
tube’? seeing the heat is not there to be absorbed. 
After a pound of coal has evaporated 9 lb. of water under 
the ordinary circumstances in a boiler with plain tubes, 
making the absorbing surface twice or ten times as much 
will not get an evaporation of 18 lb. of water when the 
full heat value of the coal is only equal to 14 lb.; without 
mentioning that for natural draught at least you must 
have some heat left in the gases, in order to have your 
draught. It is clear Mr. McGregor does not realise that 
so large an increase in absorbing surface is uired as 
is the case to get 10 to 15 per cent. better results from 





the residue of heat, and that you can only get this great 
increase in absorbing surface with plain tubes by making | 


your boiler much larger, if you retain your draught, or 
if you try todoit inthe same size of boiler, by losing 
your draught and therefore your efficiency. 

I do not withdraw the original statement that the 
absorbing surface of the Serve tubs is of better qualit: 
than that of the plain tube, because, as already explained, 
the ribs penetrate into the column of hot gases, instead 
of b3ing merely in contact with the cooled outside surface 
of the column. 

The test made by the Mechanical Engineers with the 
8.8. Iona is we)l known. She had two boilers 13 ft. 3 in. 
in diameter by 10 ft.; grate area, 42 square feet ; plain 
tubes, 3 in. in diameter; a total heating surface of 75 2 
square feet to 1 square foot of grate, and at the trial burnt 
22 4 lb. per square foot of grate 3 ft. long. The late Dr. 
Kirk, with his assistant, made a trial with our No, 7 
boiler, fitted with our suction draught complete (34 in. 
Serve tubes with retarders, air heated by waste gases), 
total heat distributing surface in boiler 28.4 square feet 
to 1 square foot of grate, which is 5 ft. 8 in. long and 32 
square feet area, the heating surface in the air-heating 
boxes for the residue of heat practically the same. We 
hold Dr. Kirk’s report that this boiler, burning at twice 
the rate of combustion per square foot of grate, was as 
economical as the very economical boilers of the Iona. 
Her boilers have an almost unprecedented ratio of heating 
surface to grate surface. Even if, for the sake of argu- 
ment, we add all our distributing surface inside and out- 
side the boiler together, we only equal, say, 56 to 1, 
against the Iona 75.2 tol. Her plain tubes are 3 in. out- 
side diameter, our Serve tubes 3} in. Still, the consider- 
able loss which would naturally result from burning at 
double the rate in our boiler ( = 45 lb. per square foot of 
grate), is recovered by our greater and better absorbing 
surface in the boiler, and subsequently by the air-heating 
tubes. We finish with even less temperature in the 
funnel than the Iona, which is the whole gist of the 
matter, as I have said before. 

Your correspondent asks, What is our guarantee? 
When fitting the Serve tubes only (7.e., nob our suction 
draught complete), under guarantee, we naturally prefer 
to do so in a sister ship which is in all other respects 
identical with the ship with plain tubes already running 
or being built at the same time. Many of the latest cargo 
steamers are sufficiently large to require a funnel 75 fb. 
high from boiler grate for natural draught. With this 
funnel height, and, of course, with greater artificial 
draught, we are able to guarantee that the tubes will offer 
no difficulty in use by choking with soot or dirt, and 
at the same time that the ship with the Serve tubes will 
produce the same amount of steam as the sister ship 
with plain tubes, but will do this with at least 10 per 
cent, se coal. When there is no sister ship handy for 
comparison, we have agreed either on a definite consump- 
tion per average indicated horse-power, or on a definite 
daily total consumption. In other cases, the tubes have 
been cut out of old boilers and replaced by Serve tubes 
with a similar guarantee. When the original funnel height 
has not been 75 ft. in old steamers, it has been increased 
to 75 ft., and if the advantage of the Serve tube was not 
required as extra steam with the same amount of fuel, the 
length of grate has been reduced, and correspondingly 
less fuel burnt. In France, one line of steamers = 
gradually adopted the tube for the whole of its nine 
steamers. The French Admiralty use no other tube in 
their ordinary marine boilers, and even in the lower rows 
of their water-tube boilers. One of the most famous 
English lines has already favoured us with the orders for 
retubing seven of their steamers, as the result of their own 
trial under guarantee. Our guarantees have not been 
imaginary ones. If the tubes had given trouble in use, 
we would have had to cut them out and bear the cost of 
replacing them with plain tubes. If they had not given 
the advantage, ascertained over a period of six to twelve 
months from trial trip, we should not have been paid the 
proper price for them. 

Whilst these guarantees are being fulfilled all round, 
we have advanced a step further, and are able to obtain 
this saving with a smaller number of boilers by means of 
our complete suction draught arrangement. 

Yours truly, 
F. Gross, 
John Brown and Co., Limited. 

Atlas Works, Sheffield, October 23, 1894. 





THE ENGINEERING STAFF OF THE 
ROYAL NAVY. 
To THE EpiToR OF ENGINEERING. 

Srr,—Attention has been called in your columns lately 
to the difficulty experienced in obtaining young engineers 
for the Royal Navy. The training college at Devonport 
is not large enough to maintain the supply, and engineers 
from the private colleges will not join. 

Notwithstanding the official statements that engineers 
can be obtained in sufficient numbers, the authorities 
stultify themselves by advertising for assistant engineers 
(of inferior qualifications) for temporary service, at the 
same time that they advertise for assistant engineers. 
This means, of course, they know very well from previous 
experience that the latter advertisement will only attract 
very few candidates, this, too, at a time of great depres- 
sion in commercial engineering circles, but they must get 
men somehow. 

As young men will not join in sufficient numbers, there 
are not enough officers to carry on the work of the service ; 
complements of ships have been reduced to spread out the 
numbers serving over a greater number of vessels, retire- 
ment of senior men has been practically stopped, promo- 
tion is very slow, so that engineers in considerable 
numbers are serving in lieu of chiefs (for engineers’ pay), 
and assistant engineers are put into ships in sole charge 
of machinery. 





The reasons for this failure to attract young engineers 
have been pointed out over and over again in your 
columns, and lately by your correspondents ‘* Hopeful ” 
and others, although they did not go very deeply into 
the matter. The naval engineers have for years been 
asking the Admiralty for pay and position in proportion 
to their responsible duties, but except such slight conces- 
sions as being allowed to count half junior time for pro- 
motion, and half ——- pay for ships in reserves (the 
Admiralty appear to always do things by halves), nothing 
has been done. The result is that the whole of the engi- 
neer Officers now serving are dissatisfied, and this discon- 
tent, with its reasons, being well known, only a very few 
young men will join. 

With respect to the late reductions of engine-room com- 
plement in Her Majesty’s ships, it was impressed on the 
Admiralty last year by the engineer members of Parlia- 
ment that it was a a unwise step. It is not only the 
actual day of battle that has to be considered, but the 
day after. The Japanese at the present time have an 
enormous advantage over the Chinese in being able to 
repair their damages at sea with their own complements, 
instead of returning to a dockyard. 

During the late manceuvres there were a very few engi- 
neer officers remaining in the Reserves, but not nearly 
enough to — for the ships available. When the 
present building programme for the Navy is completed, 
including 42 torpedo-boat destroyers, each carrying a 
senior engineer, the number of engineer officers will be 
absurdly inadequate to the requirements of the Navy. 

The official remedy for this deficiency in war time is to 
employ the engineer officers of the Royal Naval Reserve, 
but as the majority of these officers are already serving in 
mail steamers, which would also be required, it seems 
absurd to reckon on their services. We are counting 
them twice over (like a stage army), for it is not probable 
that the large mail steamship companies would give up 
their best men and take inferior at the very time their 
ships would be required to make their best passages to 
avoid being captured. Besides which, the duties of engi- 
neers in the Royal and mercantile navies are different. A 
naval engineer is as much a specialist as a naval captain. 
Any naval engineer will tell you that his greatest troubles 
are outside the engine-room. 

This fact is not realised by those who tell us we could 
get plenty of engineers in war time by paying for them. 
It will be too late when war is declared to begin training 
men to naval requirements. 

The difficulty having been pointed out, the question 
arises, How to provide for it? As pointed out by 
‘* Hopeful,” the engineer college at Devonport will, if 
considerably enlarged, provide a supply of officers in the 
course of a few years if students will join it. But in the 
meantime something must be done for the officers now 
serving, inducements must be offered to attract privately- 
trained engineers to join the Navy, and to insure asupply 
of desirable students in the future. 

Another method of obtaining an increased supply of 
engineer officers has been suggested, and appears worth 
consideration. I must here remark that I am writing 
only as an individual; I have not consulted any naval 
engineer on this subject, about which there might be 
considerable difference of opinion. A year or two ago a 
distinguished admiral stated publicly ‘‘that if a naval 
lieutenant devoted as much attention to the study of 
engineering as a torpedo lieutenant does to torpedo work, 
he would make a good naval engineer.” This expression 
gave rise at the time to a great deal of unfavourable com- 
ment, but I am inclined to think it was nearer the truth 
than most people think. 

Let us take the case of a smart sub-lieutenant, one of 
the kind who qualify for torpedo and gunnery work, 
aged about 19. Suppose he hasa year’s training at fitting, 
turning, and erecting; and another year in the boiler- 
shop, smithy, coppersmith’s shop, foundries, and at ship- 
building, two or three months at each, attending steam 
lectures and keeping up his mathematics, &c. These 
two years to be followed by a nine months’ course at 
Greenwich, and the engineers’ torpedo and gunnery 
courses. I guarantee he would make as good a naval engi- 
neer as those now being advertised for by the Admiralty 
with three years in the shops (not necessarily marine) and 
one year’s technical college training. 

If after this course the sub- or junior lieutenant were 
sent to a battleship as second oe ranking as lieu- 
tenant for oe (or Lieut. E.) for a commission, he 
would be able to do senior engineer’s work in his next 
ship, would soon be able to take charge of the machinery 
= a small ship,and after 12 or 15 years of that of a battle- 
ship. 

Promise these young officers ccrfain promotion after, 
say, 10 or 12 years to the rank of commander (E.), there 
would be plenty of applications for appointments, and as 
these officers got more and more experience, they would 
make excellent captains of reserves, assistants to and 
superintendents of dockyards, fill the offices of Director 
of Naval Ordnance and of Torpedoes, Controller of the 
Navy, &c., their practical knowledge being just the 
necessary thing to qualify them for these posts. ‘ 

If this scheme were carried out, we — do away with 
the present engineer branch—as a branch—and absorb it 
into the executive in the same way as the old navigating 
branch is being done away with, the present engineer 
officers becoming lieutenants and commanders, &c. (E.). 
This is as it should be; the engineer has now taken the 
place of the sailor to a very great extent. s 

It may be remembered that Admiral Key’s Committee, 
which sat in 1876, recommended that engineer officers 
should be made executive—but not for command—in the 
same way thata marine officer is. If this was considered 
necessary by competent judges 18 years ago, how much 
more necessary is it now that so great a part of a warship’s 
complement is under the engineer officer? In torpedo- 
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boat destroyers, third and second class cruisers, the engine- 
room staff forms about one-third of the whole ship’s com- 
pany; in first-class cruisers and battleships from one- 
fourth to one-fifth. 

Besides having the control of the engine-room hands in 
the engine-room, the engineer officers are to a great extent 
responsible for their men outside the engine- room. 
According to the Queen’s Regulations and Admiralty In- 
structions, all the men of a ship’s company are supposed 
to be in divisions under lieutenants, But it bas become 
the ‘‘ custom of the service” for the senior engineer to be 
in charge of the stokers’ division, and to do the purely 
executive work of mustering and inspecting them at 
divisions and evening quarters, inspecting their cloth- 
ing, &c. And itis better for the service that it should 
be so. 

In ships of 7000 horse-power and upwards, including 
battleships and first and second class cruisers, the engine- 
room hands number from about 100 to 150. So that look- 
ing after these men entails a lot of work other than engi- 
neering. In fact, the naval engineer in charge of men 
trained to the use of arms, trained himself to their use, 
responsible for machinery, Whitehead torpedoes, gun 
carriages, &c., is already executive in all but name. 

The objection may be raised that there are not enough 
officers now u7d2r training to fill the lieutenants’ list, but 
this difficulty is being rapidly surmounted. With 140 
junior officers joining the Navy annually, viz., 130 from the 
Britanniaand 10 fromthe Conway andthe Worcester, there 
will soon be enough deck officers for present and future 
requirements. So that 10 of these officers could be spared 
to become engineer officers. It should be remembered, 
too, that there is no difficulty in obtaining naval cadets, 
they never have to be advertised for; while the cadets 
of the Conway and the Worcester would be glad to join 
the Royal Navy in large numbers. 

I believe, Sir that this plan would prove a solution of 
the difficult problem of providing a good engineering 
staff of officers. The 10 officers from the lieutenants’ list 
would reinforce the numbers that could be entirely trained 
at Devonport; the best of the latter officers becoming 
our future inspectors of machinery and higher professional 


engineering officers, while the former would qualify to fill | L 


the posts before mentioned. 
Hoping, Sir, that I have not taken up too much of 
your space, 
I remain, yours very truly, 
October 9, 1894. 


Pro Patria, 








MILLING CUTTERS. 
To THE Epitor or ENGINEERING. 

Sir,—We are requiring some milling cutters, which, 
although of an unusual pattern, should not be difficult 
to make, but apparently can be obtained only from 
America. 

Can any of your readers tell us whether there really 
are any actual makers in England who could supply these 
cutters ? Yours faithfully, 

October 17, 1894. J.N. C. 





A RECENT RAILWAY ACCIDENT. 
To THE Epitor oF ENGINEERING. 

Sir,—In this week’s ENGINEERING one of your corre- 
spondents, Charles Clinton, is complaining of the inade- 
quate construction of the carriages on the French rail- 
ways. He states that the carriages on the Compagnie des 
Chemins de Fer de l'Est are almost entirely short, light, 
20-ft. long vehicles. My experience on the French lines 
is very different from that of your correspondent. The 
carriages on the Est are nearer 30 ft. than 20 ft. They 
ride very heavy, being constructed with steel underframes 
and sheet- iron bodies, far from being constructed of 
matchwood. With reference to the number of wheels, 
my experience has shown me that for a comparatively 
short carriage four wheels are preferable to six. Remarks 
are also made with reference to the bad lighting of the 
English railway carriages. I do not see how complaints 
can fairly be made against the electric-lighted carriages 
of the Brighton Railway, or the gas-lighted carriages of 
the London and North-Western Railway, Midland Rail- 
way, Great Eastern Railway, Great Northern Railway, 
and the London, Brighton, and South Coast Railway. 

Yours faithfully, 
G. Frank Burtt. 

Locomotive and Carriage Department, Brighton, 

L B. and 8.C.R., October 21, 1894, 





AUTOMATIC MAIL BAG APPARATUS. 
To THE EprTor or ENGINEERING. 

Srr,—The leading requirements for the ideal apparatus 
appear to be: 

1. The retention of the bags clear of the minimum 
structure and maximum load gauges until the moment of 
actual transfer. 

2. The supersession of impact by a more gradual accele- 
ration of the parcels. 

The writer endeavoured to combine these features in a 
scheme which he submitted to the Postmaster-General 
on the occasion of the competition referred to by Mr. 
Watson. 

The vertical spindle in the fixed standard was provided 
with gearing to be actuated by a cam at the leading end 
of the van, causing it to rotate upon its axis with increas- 
ing velocity, so that at the moment of contact with the 
receiver the bag was moving at a speed nearly equal to 
that of the train. 

Similarly, provision was made for delivery by projecting 
the parcel rearward, but with sufficient lateral inclination 
to carry it clear of the vehicles following. 





The increase of cost and complexity contemplated in 
the above may possibly be out of proportion to the dangers 
avoided. 

Yours, &, 

October 23, 1894. J. D. T. 





To THE Eprror or ENGINEERING. 

Srz,—In answer to the Postmaster-General’s request, I 
also sent in designs three years ago, but up to now | have 
not seen that a new apparatus has superseded the original 
form, which is still in use. : 

My apparatus consisted of a vertical bar, with a hori- 
zontal arm, at the end of which was a receiving fork, 
something after the style introduced by Mr. Manson to 
receive the electric train tablets on the Great North of 
Scotland Railway; the arm revolved on the vertical 
standard, and the momentum of the delivery of the bags 
from the passing train caused the arm to swing round 
clear of the line, and it was automatically locked out of 
the way of passing trains. : 

The picking-up apparatus fixed on the mail van was a 
somewhat similar fork, the arm of which had an elbow 
joint in the centre. The weight of the mails so received 
caused the arm to bend down at the elbow, the bags 

being by this means deposited in the mail van. 

I shall be pleased to send detailed description and draw- 
ings if you think they are of sufficient interest. 

Yours, &c., 

October 22, 1894. G. A. SEKon. 








STEAM PIPES FOR HIGH PRESSURES. 
To THE EpiToR or ENGINEERING. 

Sir,—In answer to the inquiry of ‘‘ Americus,” in your 
issue of the 12th inst., several well-known firms in the 
United Kingdom have for some years past manufactured 
steel and wrought-iron steam pipes to withstand high 
pressures. 

Messrs. A. and J. Stewart and Clydesdale, Limited, of 
Glasgow, have supplied steam piping on a large scale for 
mauy of our fleetest steamers. I understand that the 
steam pipes for the ocean greyhounds Campania and 
ucania were manufactured by this firm, being simply 
wrought-iron lap-welded pipes, sans riveted strap. It is 
a sine qua non with the Board of Trade that a riveted 
strap shall be fitted to all welded steel pipes, along the 
seam. Thestrap is not enforced in the case of welded 
iron pipes, however. Some engineers consider the strap 
to be an additional security. It is laid over the seam and 
riveted to the pipe by a single row of rivets on either side 
of the seam. ith long pipes it is rather awkward to use 
the ‘‘ holder-up ” inside the pipe for efficient riveting, and 
there is a chance of leakage at any rivet-hole. The 
a method appears to be the better and more 
simple. 

pn method has been more recently introduced 
and worked with success by Messrs. Lloyd, of Bir- 
mingham. This method consists of welding the lap 
joints by electricity. 
is thus produced, the flanges being also welded on by 
electricity. A 7-in. pipe made in this manner of 3 in. 
or 7, in. steel, 12 ft. or 14 ft. in length, will stand 
hydraulic pressures of 400 lb. per square inch without 
sign of leakage. At the present time I am not aware of 
any firm in Great Britain that manufactures aluminium 
bronze for steam pipes, and I should hesitate ee 
before applying such a material to withstand hig 
pressures. 

Yours faithfully, 
R. H. Barrett, Fleet Engineer. 

34, Everton-road, Chorlton-on-Medlock, 

Manchester. 





MR. MAXIM’S FLYING MACHINE. 
To THE EprTor oF ENGINEERING. 

Sir,—As a great number of people have written to me, 
requesting that I should allow them to witness some of 
my experiments at Baldwyn’s Park, I have consented to 
exhibit my machine in motion on Saturday afternoon, 
November 3, for the benefit of the Bexley Cottage Hos- 
pital, a very deserving institution, and urgently in need 
of funds. 

On that occasion the machine, with only the main 
aéroplane in ition, so as tobe able to go out in any 
kind of ‘wuediae: will be run over the track at a high 
velocity, driven by its own propellers. The large work- 
shop will be open, and the apparatus for measuring the 
screw-thrust and the lift of the aéroplanes will be ex- 
hibited and explained. 

A train leaves Cannon-street Station for Bexley at 
1.45, and if a considerable number of tickets are sold a 
special train will be provided. 

Admission by ticket, price 2s., family ticket (to admit 
four) 6s., may be obtained from Mr. George J. Gill, hon. 
secretary of Bexley Cottage Hospital, Gravel-hill, Bexley 
Heath, Kent. Yours truly, 

Hiram S. Maxim. 

Baldwyn’s Park, Bexley, Kent, October 24, 1894, 





CAPITAL AND LABOUR. 
To THE EpITor or ENGINEERING. 

Srr,—Onr friend ‘‘ J. M.” is still unable to step outside 
the narrow boundaries of landlordiem and capitalism and 
their main support, thrift, apparently for the same reason 
as the opponents of Columbus were afraid to step outside 
Europe, viz., for fear of falling over the edge. The 
brightness of his guiding star dazzles him, and leaves him 
in the position of the sight-seeing Irishman, who com- 
plained that he could not see London for the houses. 
Although current ideas are entirely on ‘“‘ J. M.’s” side 
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and are deeply imbued with thrift, still he and all who 
claim to think upon and discuss these questions, should 
have the power of doing so from the outside, and from 
thence consider their rules and operations. Spectators, as 
a rule, can see most of a game, 

**J. M.” says my propositions puzzle him. If he finds 
their consideration puts him out of his depth, I am quite 
willing to adopt his own level and use his own weapons. 
Therefore, putting aside whether or not thrift is funda- 
mentally wrong, I will simply discuss the working of 
thrift as we have it, and use two examples (of which he is 
very fond, although, like figures, they often can be made 
te prove anything). 

Example 1.—F rom statistics gathered from the books 
of the docks of London for the recent labour inquiry, it 
was shown that the wages of 3300 men working in these 
docks averaged 8s. per week all the year round (besides 
thousands a few shillings higher) in London, mark you! 
Any doctrine of any value for removing poverty should, 
of course, be applicable first to the most poverty-stricken. 
Now, ‘‘J. M.,” please apply your principles to these men. 
Please show us how these men can obtain ‘‘ perfect health 
financially.” Have you the boldness to tell them they 
should save, and not spend, their incomes’ Can you grasp 
all the want and misery the above statement conveys? 
Must not numbers of these men wish they were unreason- 
ing wild beasts rather than thinking men? for wild beasts 
enjoy a higher standard of comfort, being at least able to 
obtain a good meal. ‘J. M.” hopes to die before ceeing 
this sort of thing altered ; I wish I had been bornacentury 
hence, so as never to have seen it. He says my propositions 
are ‘‘nostrums ” and ‘‘ quack remedies,” but it is hardly 
possible that any system (except open anarchy) could pro- 
duce a worse example than that specified above. ‘* J. Mi.” 
dilates upon the glories of Great Britain as she is; I have 
again to remind him we are discussing Great Britain as 
she ought and could be. (Parenthetically, is it not unfair 
of ‘‘ J. M.” to brand propositions, which he admits he 
cannot understand, as **nostrums” and ‘quack remedies?” 
This is like the schoolboy’s opinion of mathematics when 
still unable to grasp the rule of three.) 

Example 2.—Of quite another character. I once came 
across @ labouring man in the London district earning 22s. 
per week, who, by cint of ‘‘J. M.’s” methods, after a 
long course of years had been able to buy six houses. 
This must be “J. M.’s” ideal of a working man, and if 
he has a medal to give for thriftiness, this man should 
take it—a man after ‘J. M.’s” own heart, but to any 
ordinary thinker a fit candidate for Colney Hatch. 
‘* J. M.” deplores the position of the family of the thrift- 
less worker ; I pity the family of this thrifty worker. The 
family of the thriftless at least has what there is when 
there is anything, but there is nothing for the family of 
the thrifty to have, it is all wanted for bricks and mortar. 
Stint, — save, an oatmeal-margarine-butcber’s-scrap 
existence, holidays and amusements nil. All for what? 
To save and buy six houses, die, and leave them to 
posterity. This is the plan society at present works upon 
iling up wealth to leave to generations yet unborn, an 
ignoring the fact that living men are on the verge of 
starvation. If posterity will require houses or wealth of 
any other description, why do we assume they will be un- 
able to produce all they require themselves, and instead 
stint ourselves in every way to save them the trouble? 

“J. M.” gives an instance of two brothers who, he says, 
have prospered by thriftiness, but the example is capable 
of another reading, viz., that they have prospered by ex- 
ploiting their 200 workmen for the last 35 years. I eup- 
pose ‘J. M.” would hardly maintain these men were em- 
ployed out of kindness. Was it not rather that the 
brothers might appropriate to themselves as much as they 
could of the produce of these 200 men? I am aware with 
many it depends a good deal upon who thieves, so perhaps 
this may be a sample of “‘J. M.’s” principle, ‘‘Thou 
shalt not steal ;” at any rate there is very little thriftiness 
visible in it. 

An ounce of fact is worth a bushel of precept, so I still 
await ‘‘J. M.’s” explanation of the anomaly and fact, that 
while thrift has increased by giant strides during the past 
40 years, the unemployed problem has increased in in- 
tensity in exactly equal ratio. I offer bim the follow- 
ing: Thrift (i.¢., saving part and not consuming all)= 
decreased consumption=decreased production= increased 
unemployed. Therefore more thrift=more unemployed 
(Q.E.D.), exactly what has taken place. 

Yours faithfully, 

October 19, 1894, F. G. 








Be.aian Biast-Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of October was 29, 
while there were 13 furnaces out of blast at the same date. 
The total of 29 representing the number of furnaces in 
blast at the commencement of October was made up as 
follows: Charleroi group, 12; Liége group, 12; Luxem- 
bourg, 5. The production of pig in Belgium in September 
was 77,700 tons, as compared with 58,200 tons in Septem- 
ber, 1893. The aggregate output in the first nine months 
of this year was 670,440 tons, as compared with 523,800 
tons in the corresponding period of 1893. 





LOUISVILLE AND NASHVILLE RAILROAD.—In 1879-80 the 
length of line worked by the Louisville and Nashville 
Railroad Company was 11904 miles, and the net revenue 
collected was 3,221,213 dols. In 1884-5 the length of line 
worked had risen to 1889} miles, and the net revenue had 
advanced to 5,542,354 dols. In 1889-90 the length of line 
in operation was 2198} miles, and the net revenue was 
7,426,911 dols. In 1893-4 the company worked 2956 miles 
of line, but the net revenue declined to 7,110,552 dols. 
This comparatively adverse result was, of course, attribut- 
able to the depression which has affected all parts of the 





United States during the last few months, 
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MACHINERY AND LABOUR. 

THE nineteenth century man has good reason to 
be proud of himself, for he has wrought a greater 
change in the material and social aspects of the 
world than ever was seen in a thousand years 
before. It is true that there have been civilisa- 
tions before his—some of them very splendid—but 
they were local and parochial compared with that 
which is now rapidly enveloping the globe. Even 
the achievements of the Roman Empire, extending 
over long centuries, did not equal those within the 
memory of living men. The past civilisations 
rested on two bases—intellect and military—some- 
times one and sometimes the other predominat- 
ing. These sufficed for creating great cities and 
communities, for evolving systems of law, and for 
organising and controlling armies. But they did 
little towards freeing man from the curse of living 
by the sweat of his brow. Human muscles were 
nearly the sole source of mechanical power. The 
trireme was rowed by slaves, the mill was turned 
by women, editions of books were produced by the 
pen, and all manufactures were the result of heavy 
toil. It was only by enslaving whole nations that 
the refinement and luxury of Roman society was 
rendered possible. By skilful organisation, and 
above all by the stern repression of wars and feuds, 
the labour of Europe was turned to the best account, 
and so civilisation prospered. Its limit, however, 
was marked by the amount of work a man could 
do in a day. But by the invention of the steam 
engine, this limit was swept away, and humanity 
was freed from the heaviest part of its burden of 
toil. No longer does the slave tug at the oar, the 
miner carry up the ore on his back, or the traveller 
tramp wearily from dawn to dark. But not only 
did the steam engine undertake the hard work of 
the world, but it begot machinery that rivals the 
best handicraft in skill, and exceeds it a thousand- 
fold in production, rendering one man able to un- 
dertake the work of many. It is this relaxation 
from hard manual toil, and the ability to produce 
more than is needed to maiftain life, that lies at 
the root of that wonderful development of our times. 
A period of change always brings suffering to 
some, even if the general effect be one of great im- 
provement. In the rearrangement of social con- 
ditions some of the old parts do not fit into the 
new scheme, and are flung out, or else need to be 
greatly altered before they can be utilised. At 
times during this century the changing con- 
ditions have caused immense suffering, which 
found expression in anti- machinery riots, Char- 
tism, and other popular movements, and now 
some of these are being revived in a new form. 
In an introductory address, delivered by Mr. 
John Inglis to the Institution of Engineers and 
Shipbuilders in Scotland last Tuesday, there was 
a reference to a Hyde Park orator, who spoke 
of Labour as crucified between two thieves— 
Capital and Machinery. Little must the orator 
have known of the history of labour to refer to its 
present condition, with its powerful trade unions 


563 | and an Kight-Hours Bill looming in the near future, 


as crucifixion. Probably, however, as Mr. Inglis 
suggests, he was more intent upon using a sounding 
figure of speech than of finding one that represented 
the truth, and that all he wished to enforce was 
that the misery of labour was embittered by the 





presence of capital and machinery. , 


There is, unfortunately, no doubt that labour is 
passing through a period of trial, and that the pres- 
sure upon it will increase as we get farther into 
winter. It is only natural that at such a time men 
should cast about to find the reason, and that those 
with untrained minds should seize upon the first 
that comes to hand, and repeat it until it becomes 
accepted by persons like themselves. The proposi- 
tion, that if it required two men to do the work 
now accomplished by one, there would be a greater 
demand for labour, appears so charmingly simple 
when launched with rhetorical skill at a popular 
gathering, that it is pretty sure to find a good deal 
of acceptance, and be the means of leading people 
into economic error. The mob orator has an 
immense advantage over the man that discusses 
such a question scientifically, in that he demands 
no thought on the part of his audience. Ata time 
like the present, when many people are beginning 
to doubt the value of the greatest blessing—next to 
settled government—ever evolved by the human 
race, it 1s essential that those who are better in- 
formed should speak out, and we are giad to see 
that Mr. Inglis adopted the course we have persis- 
tently advocated of making his inaugural address 
the expression of his great experience and mature 
thought, instead of following the usual custom of 
giving a string of incomplete and unsatisfactory 
statistics. 

He summed up the popularly alleged causes of 
the present slackness of demand for our wares, and 
of the abasement of ocean freights, under four heads, 
viz., monometallism, labour disturbances, the 
private ownership of land and minerals, and over- 
production. The first three he dismissed very 
briefly. He has no faith in bimetallism ; he deplores 
industrial wars, but points out that, at any rate, 
they are an antidote to over-production ; as for land 
tenure, he believes that the usages connected with 
the occupation of land have yet to be completely 
adapted to the new environment of which modern 
mechanical appliances are mainly the cause, and 
that this adaptation, like all radical changes, will 
probably continue to be attended by much suffer- 
ing to individuals. To the fourth alleged cause, 
—over-production—he devotes greater space. In 
this relation he says: ‘‘ The truth about the matter 
I believe to be that the condition of things, which 
we agree to call over-production, or depression of 
trade, is not primarily due to machinery, but, in a 
great measure, to the reckless borrowing by im- 
pecunious States, commmunities, and associations, 
encouraged by the imprudence of financiers, and 
the credulity of the public as to the powers of 
Governments and other debtors to fulfil their obli- 
gations. The abnormal and unwarranted demand 
for goods from those put in easy possession of 
borrowed funds is rapidly met by the setting in 
motion of modern machinery—itself partly brought 
into existence by the necessity temporarily created. 
High prices become the rule, until the inevitable 
glut takes place, when there follows the revulsion 
to prices that are unremunerative. The fall in 
values is, perhaps, increased in rapidity by ma- 
chinery, but the unwholesome stimulus is not 
immediately traceable to mechanical appliances.” 
This explanation is more satisfactory to the 
capitalist than to the labourer, for the latter 
seldom reaps such a harvest during the good times 
as will carry him comfortably over the periods of 
depression. It is undoubtedly true that machinery 
does displace manual labour very often, and that it 
does not always produce such a lowering in price 
that the increased demand reinstates the men who 
have been superseded. Mr. Inglis finds from 
the census returns, by Messrs. Booth, Hobson, 
and Marshall, that while the output of textile goods 
has enormously increased, the proportion of labour 
employed in their production has continuously 
diminished. Again, while the rural population 
has declined but little, the number of persons 
engaged in agricultural labour has largely decreased, 
and this falling off began long before the compara- 
tively recent fall in rents, and what is known 
as the decay of agriculture in this country. What 
has become of the persons that would, had the 
strict ratio been maintained, have followed these 
pursuits? Evidently they have turned to others, 
either old or new. Commercial pursuits, shop- 
keeping, transport, and other industries show an 
increase beyond their due proportions ; shipbuild- 
ing afforded employment to 40 per cent. more per- 
sons in 1891 than 1881 ; the making of machinery 
and tools required an increase of 28 per cent. 
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and in the industries connected with it show an in- 
crease ; coal-miners have grown in numbers 35 per 
cent. in 10 years, while the output has only aug- 
mented 20 percent. Of those released from manual 
labour, many have betaken themselves to pro- 
fessions. Clergymen, lawyers, doctors, teachers, 
painters, actors, and musicians are far more 
numerous, proportionately, than they were ; and 
their pleasant lives are all due to machinery. 

Indeed, were it not for machinery many of the 
inhabitants of this kingdom would not exist. The 
population of England at the Norman Conquest was 
about 2,000,000; in 500 years it had scarcely 
doubled. The conditions of life when muscle was 
the sole motive power, were too hard for all but 
the exceptionally strong. Professor J. W. Draper 
has given us a picture of existence in the middle 
ages. ‘‘The houses were of wood, daubed with 
clay, and thatched with straw and reeds. They 
had no windows, and, until the invention of the 
sawmill, very few had wooden floors. The luxury 
of a carpet was unknown ; some straw scattered in 
the room supplied its place. There were no 
chimneys ; the smoke of the ill-fed, cheerless fire 
escaped through a hole in the roof.... The 
bed was usually a bag of straw, a wooden 
log served as the pillow.” ASneas Sylvius, who 
afterwards became Pope Pius II., has left an account 
of a journey he made to the British Isles in 1430. 
He describes the houses of the peasantry as con- 
structed of stones put together without mortar ; 
the roofs were of turf, a stiffened bull’s hide served 
for the door. The food consisted of coarse vege- 
table products. In some places they were un- 
acquainted with bread. Crucified labour had not 
then even the poor consolation of having machinery 
and capital to share its woes. 

The outcry against machinery is, when investi- 
gated, found to be directed against its increase, 
rather than its existence. A proposal for its aboli- 
tion would raise a torrent of protest. For instance, 
the veriest Tower Hill demonstrator would be 
aghast at the railways being put out of use; he 
knows that it would mean immediate starvation. 
The fitter does not desire to do the old hard work 
of hammer and chisel, now better executed by the 
planing machine. The shipbuilder would be in- 


dignant if the ironworker proposed to destroy the 
converter and the Siemens-Martin furnace, and to 
return to puddling, because he knows that increased 
price of plates would mean lessened demand for 


shipping. Probably every one would be satisfied 
if the additions of the last four or five years could 
be done away with. We all like to gather fruit, 
but we object to the labour of planting trees for 
posterity. It is the constant change of conditions 
that presses so heavily on the present generation, 
and particularly on the working classes. They 
have to be ever adapting themselves to an altered 
environment, and the process is very trying to 
the least apt of them. Unfortunately this seems 
to be a law of existence. Were the population 
absolutely stationary, things might be different. 
But it always increases, in this country at least, 
and the moment life becomes easy and plea- 
sant the rate of growth augments to upset the 
arrangement. What the end will be no one can tell, 
but at least we know that all great improvements 
have come out of suffering. In the meantime the 
best we can do is to try and ease the tight places in 
the great social machine, and not to enter into rash 
experiments with undue haste. We see how much 
individual pain comes from the slow unfolding that 
occurs naturally, and we may be sure that even 
were there all the good in the radical schemes of 
socialists and collectivists that their authors 
believe, their sudden introduction would be 
attended with disaster and death to immense 
numbers. In spite of the misery and destitution 
that exist, it is impossible to deny that the condi- 
tions of living have improved in a marvellous man- 
ner during the last fifty yeers; that the nation 
is better fed and clothed, ana has far more social 
and intellectual enjoyments. It may be that we 
have not followed the best or the wisest course, but 
it is certain that to retrace our steps would carry 
us to privations and sufferings of which we can 
form no adequate conception. 





THE SOOTCH COAL-MINERS’ STRIKE. 

AFTER seventeen weeks of precarious struggle, 
the strike of Scotch coal-miners has officially 
terminated, the final ending being delayed till long 


after the strike had virtually, and even actually, | 





collapsed. Few strikes of this generation have 
been characterised by so many mistakes and even 
blunders as the ‘‘coal strike” in Scotland, and few 
have ended so disastrously and ingloriously. It is 
not our province to take sides as party advocates in 
these wages struggles, and least of all are we called 
upon, now that the struggle is over, to pronounce 
for or against the original matter in dispute. It is 
rather from the economic view, as regards the time 
and the circumstances of the strike and the 
strategic standpoint of methods and means, that 
we now deal with the objects and results of this 
unfortunate strike. The strike itself was for the 
restoration of 1s. per day reduction which had 
been taken off the men’s wages some weeks 
previously, and to which the men assented by 
going to work at the reduction, not, of course, 
without protest, but there was no very serious 
attempt to resist the reduction. With respect to 
the rights or wrongs of that reduction we have now 
nothing to do. The strike, therefore, was rather 
for the restoration of wages previously given, and 
then taken away, than for an actual advance. As- 
suming that the men were justified in seeking the 
higher wages for which they struck, the question 
resolves itself into one of policy, and the leaders 
were bound to take into consideration every cir- 
cumstance which affected, or was likely to affect, 
the dispute at the time it occurred, and subse- 
quently. If such things are not considered, it 
shows bad generalship. In the case before us the 
leaders very soon found that some blunder had 
been committed by some one somewhere, and hence 
arose divisions in the camp. Divided counsels led 
practically to mutiny, and we saw in the heat of the 
battle two factions, each burning the effigy of the 
opposite leader, and denouncing him by public 
resolution as a traitor to the cause. 

When the Scotch strike commenced the 
National Federation of Miners was still resisting 
any and every reduction in the districts covered by 
the federation. They were declaring upon every 
platform that a reduction in wages was not re- 
quired by the circumstances of the coal trade, and 
that they meant to resist it. ven the expression 
of opinion by the chairman of the conciliation 
board—that the wages question was one for con- 
sideration—was denounced. The Scotch miners 
were influenced by these facts. They doubtless 
believed that there was to be a prolonged and stub- 
born resistance to any reduction in the rates of 
wages in the great coalfields of England ruled by 
the federation. The lower wages accepted in 
Scotland were regarded as a stumblingblock to suc- 
cess in the English coal districts, and the Scotch 
miners were, doubtless, led to believe that the whole 
force of the federation would back up their demand 
for a restoration of the 1s. per day, to which re- 
duction they had unwillingly submitted. It is 
now tolerably evident that negotiations were pend- 
ing, if not at the time actually going on, 
for the reduction of 10 per cent. in the wages 
of the English federation miners, upon conditions 
which were afterwards ratified, namely, with a 
minimum wage for a period of, roughly speaking, 
two years. The question arises, How was it that 
the Scotch leaders, who were in constant touch, or 
at least frequent contact, with the federation 
leaders, did not know of these negotiations, and 
if they did, why dil they take a step of such im- 
portance to the coal-mining industry of Scotland, 
and to all other industries dependent thereon / 
Had the leaders been in possession of all the facts, 
and had delayed action until matters had ripened 
a little more in connection with the conciliation 
board, it is probable, certainly it is possible, that 
the Scotch strike might have been averted. The 
same terms of 10 per cent. reduction would have 
meant to them, at that time, 6d. per day advance, 
with a minimum wage for two years. There was 
bad management somewhere ; the men felt it, and 
each side was denounced accordingly. 

Then came, within a comparatively short time, 
the public announcement that the negotiations 
between the coalowners and the representatives of 
the National Federation had been so far successful 
that a basis of agreement was practically agreed 
upon, and very quickly it became known that the 
terms included a reduction in wages of 10 per cent., 
but with the advantage of a minimum rate for two 
years, or thereabouts. The Scotch strike was then 
In full swing, and the federation was, to some ex- 
tent, finding the sinews of war. The question 
arises, Why was it that negotiations were not 
opened immediately with the view of getting the 





same or similar terms for Scotland? Why were the 
Scotch miners allow to drift on and on, still fight- 
ing for an impossible settlement—the restoration of 
the shilling per day—when the level terms would 
have been 6d. per day, on the basis of the 
terms of the coalowners and the federation in Eng- 
land, which had then been ratified? It was some 
considerable time afterwards before the modified 
terms were put before the Scotch coalowners, when 
neither party was in a mood to knuckle down, and 
then, such was the resistance of a portion of the 
men, that the compromise, as it was called, was 
thrust upon them, at the point of the bayonet, 
figuratively speaking, by the threat of withholding 
the levies of English miners which had been pro- 
mised. Divisions had previously existed amongst 
the men ; these now became more and more acute, 
and the leaders were denounced as having sold 
them. Nor can we wonder. The men had endured, 
were still enduring, great privation. The pits were 
closed ; the funds were exhausted ; the levies were 
coming in slowly and badly ; the men had little to 
fall back upon ; women and children were suffering 
hunger, and all efforts to cope with the existing 
distress were totally inadequate. Nothing so in- 
flames the passions as hunger. The men got out 
of hand. The influence of the leaders was gone. 
The men became desperate, and tumults followed, 
ending in even worse disaster. Collapse and utter 
defeat stared them in the face, with even the possi- 
bility of their places being filled by others, with 
eviction from their homes in the end. 

Yet there was an apparent incapacity to recognise 
the inevitable. The dispute lingered on, as the 
levies fell off, until one district after another, in 
some instances parts of districts, felt impelled to 
yield and go to work, followed by denunciations of 
being blacklegs and traitors to those who remained 
out. Apparently the sore is not likely to heal, 
even with the termination of the strike, for there 
are rumours of gigantic organisations on either 
side to renew the struggle, or at least to be pre- 
pared forit. Perhaps, indeed, a better organisa- 
tion on both sides might avert future disasters. 
It will, if such organisation be on right lines, and 
if it is well conducted. The fight, in this instance, 
was begun and was carried on by labour associa- 
tions badly organised, as a rule. One or two dis- 
tricts are tolerably well organised, from the men’s 
point of view, but all inferior to the English unions. 
Their weekly contributions are small, hitherto 
being mostly 2d. perweek. Astrike without funds 
is like an army without ammunition or food sup- 
plies ; defeatis inevitable. Besides, a union which 
is weak in funds lacks the discipline of a powerful 
union ; the men fight as a mob, rather than as an 
army. Effective organisation is a guarantee against 
recklessness ; at least it has a tendency in that 
direction. Employers will feel that they are dealing 
with responsible bodies, and, although they may still 
suffer some irritation at what is called, and often is, 
dictation, they will recognise tangible facts, and 
agree to negotiate terms, just as they do in ordi- 
nary commercial life, though of course it is under 
different conditions as to the mode of bargaining. 
The great organisations of industry, in the shape of 
firms and companies, require more than ever ade- 
quate organisation to meet corresponding labour 
combinations. But in proportion as labour organisa- 
tions become vast and powerful, so will their re- 
sponsibilities increase, not merely towards each 
other, but to the community and to the laws of the 
land. Great power involves corresponding duties, 
whether in social or in industrial life. This fact 
must be fully recognised by all. 

The Scotch coal strike, like several other strikes 
in recent years, especially in the coal trade, has 
brought us face to face with the problems of 
industrial and economic life, so varied, variable, 
complicated, and yet, in a sense, homogencous. One 
single broken wheel or spring in the vast machinery 
deranges all the rest. Each part is dependent on 
the other ; but coal is the motive power that keeps 
the machine going. Withhold that power, and the 
whole is little more than a splendid ruin. In Scot- 
land the iron and steel works were idle for want of 
fuel. Shipbuilding and engineering, in all their 
varied branches, were more or less suspended. 
Other trades suffered in a proportionate degree, in 
the ratio of their dependence upon fuel. This fact 
seems to have influenced the trades in the matter 
of pecuniary help. Not that it was withheld, but 
it was given sparingly. The course of the strike, 
and the policy of and divisions among the leaders, 
operated also to discourage help. Besides which, 
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the other unions appear to have known that the 
money so sent was doomed to be wasted. No 
strike in recent years evoked so little sym- 
pathy, either from the public or from trade- 
unionists. Public opinion is influencing these 
labour disputes more than ever. If it is sym- 
pathetic, the chances are that the men will win ; if 
it is adverse, the probability is that they will lose. 
This will in time become a corrective in labour 
struggles. It will have to be taken into account. 
Formerly it had very little influence, because what 
was commonly known as public opinion was always 
with employers, and against the employed, or 
nearly so. Things have changed; it is well to 
recognise the change. The Scotch strike accen- 
tuates the necessity for further efforts in the way 
of conciliation and arbitration. Its very failure is 
an argument in favour of more peaceful methods. 


Whether or not the employers or the men favour this | 


mode of settlement, the public will more and more 
see the necessity for prompt action in this direction. 
Acts of Parliament cannot do much, but some 
measure ought to put to the test the professions of 
all parties who allege that they are in favour of 
some more peaceful method of settling labour 
disputes. 





THE RAILWAY SITUATION. 


THE present condition of railway property sug- 
gests many interesting considerations. The situa- 
tion contains both encouraging and discouraging 
elements. Among the hopeful signs of the times 
is, of course, the tendency to continual growth of 
traffic by reason of the expansion of population and 
the development of industries of all kinds. A 
great trunk railway not only profits from the de- 
velopment of life and enterprise around it, but it 
also contributes directly to such a development ; in 
other words, a well-conducted railway makes busi- 
ness for itself as years roll on. Another circum- 
stance which is calculated to favour ordinary 
railway stockholders is the tendency to lower 
interest rates, which enables directors to raise 
fresh preferential capital upon easier terms. The 
best of the trunk companies can now issue deben- 
ture stock at 3 per cent. and preference stock at 
3} per cent., and this practically enables them 
to raise the bulk of the new capital which they 
require at an average of 3} percent. The extended 
use of steel rails is calculated to reduce mainten- 
ance charges, and the locomotive has undoubtedly 
been carried to a high degree of efficiency. There 
can, further, be no doubt that in various ways the 
gradual accumulation of experience for many years 
has enabled railway managers to utilise the forces 
and resources at their disposal to the utmost pos- 
sible extent. Railway administrators have also 
learnt salutary lessons of late as to the develop- 
ment of local traffic. When such a line as the 
Great Western was first brought into operation, the 
chief idea was to move passengers and goods from 
London to the west, and to the west only ; but as 
branches were gradually opened out, fresh traflic 
fields were developed, and business was inter- 
changed more and more with neighbouring lines. 
What applies to the Great Western applies to well- 
nigh every other great system. It is now generally 
admitted that a policy of isolation is by no means 
remunerative, and that too intimate relations can- 
not be maintained with adjoining systems. More- 
over, travelling facilities have been multiplied not 
only to London, but also to the other great towns 
of the country, such as Manchester, Liverpool, 
Birmingham, Leeds, Edinburgh, and Glasgow. 
With the help of some of its neighbours in the 
north, the Great Western now runs trains from 
Bristol to Manchester, and Bristol to Scotland. 
The London and North-Western similarly culti- 
vates local traffic in every way, and recognises 
the importance of affording the utmost possible 
facilities for communication, not only with Lon- 
don, but with the other chief cities of Great 
Britain. 

So far so good. Onthe other side of the account 
there are, however, some very discouraging features 
in the railway situation and the railway future. In 
the first place, the railway systems of Great Britain 
have to deal, as best they may, with an increasing 
amount of official interference. In old times the 


authority of the Board of Trade practically com- 
menced and ended with an official inspection of a 
new line, before it was brought into operation, 
although an inspector also came down when some 
Serious accident occurred. But now the Board of 








Trade claims to interfere continually in such 
matters as signalling, interlocking, hours of labour, 
&c. ; and the result is that a railway manager is 
scarcely ever free from official intervention of some 
kind. We have touched upon the matter of hours 
of labour, and this raises the whole question of the 
relations of labour to capital, so far as railways are 
concerned. These relations have been tolerably 
harmonious since the great strike on the North 
British and Caledonian systems, but the railway 
companies have none the less had to deal with what 
may be termed a ground-swell of discontent. A 
railway employé is not so docile and contented as 
he formerly was, and concessions involving more 
or less outlay have every now and then to be 
made by railway managers. In the next place, 
working expenses have a tendency to increase 
through the demand for quicker and yet quicker 
trains, while the public expects, at the same time, 
to be favoured with continual reductions of fares 
in the shape of perennial excursions. In former 
years the excursion system commenced about April 
and ended with October, but now it practically lasts 
all the year round, as the companies have to placard 
their districts with announcements of amazingly 
cheap trips to cattle shows, theatrical entertain- 
ments, late concerts, races, regattas, cricket matches, 
and public occasions of all kinds. A system of 
half-day tickets has also been introduced, the re- 
sult being, no doubt, that a number of heavily- 
laden trains are run with only a scanty return, as 
rolling stock and stations are worn out before their 
time by crowds of semi-profitless excursionists. 
But what is probably the worst feature of all is 
the tendency to increased competition among the 
companies themselves. There is scarcely a quarter 
of the United Kingdom in which this tendency is 
not observable. 

The Manchester, Sheffield, and Lincolnshire 
Company is now pushing on a new line between 
London and Nottingham, by which it hopes to 
absorb a large slice of the traffic between the 
metropolis and the north of England. The new 
line will not improbably develop, in a few years, 
more or less valuable local traffic, and the growth 
of population and wealth may gradually compensate 
existing interests to a greater or less extent. But 
the new line is none the less an intrusion, and an 
attack upon those existing interests. Similarly, 
the Great Eastern is invading Derbyshire, which 
has always been the home of the Midland, while 
the Midland, in its turn, has obtained access to 
Southend, and appears disposed to push its lines 
in south Essex generally. The new Lancashire, 
Derbyshire, and East Coast line may afford a valu- 
able north of England outlet to the Great Eastern, 
but it is all the while an invasion of districts long 
occupied by other companies. The Midland is cut- 
ting into the profits of the Manchester, Sheffield, and 
Lincolnshire by its new line in the Peak district, 
which opens up a fresh route between Manchester 
and Sheffield. As for the competition between the 
South-Eastern and the London, Chatham, and Dover, 
it is such a long-standing difficulty that it has ceased 
to attract much attention, but it none the less inflicts 
heavy annual losses upon the proprietors of both 
undertakings. The North British, again, has pro- 
jected a line from Fort William to Inverness, so as 
to divert traffic from the Highland, while the 
Highland, in its turn, proposes to carry a competi- 
tive line from Inverness to Fort William. The 
Midland and the Great Northern have extended 
their systems to the eastern coast, in competition 
with the Great Eastern, and, to cap all, a new line 
is now projected from Manchester to Glasgow. 
The investing public has just now got an idea that 
it will keep its money at home, and there are 
plenty of railway projectors to encourage this notion, 
andtolaunch home competitive schemes of all kinds. 
There has been some disposition of late to re- 
establish the canal system, so as to force down rail- 
way goods rates. This tendency to revert to canals 
has, however, probably received a virtual quietus 
for a time, through the disappointments which have 
dogged the course of the Manchester Ship Canal, 
and not much importance need, probably, be 
attached to it. But it is none theless a sign of the 
times, and there would certainly appear, also, to 
be a tendency to increase the carriage of coal and 
heavy goods by sea, instead of by land. While, 
then, there are undoubtedly some circumstances 
which are calculated to increase the profits of 
British railways, there are also other conditions at 
work which may operate with greater force in an 
entirely opposite direction. 





THE LATE MR. EDWIN CLARK. 


WE regret to have to record the death of one 
more of the railway pioneers, Mr. Edwin Clark, 
who succumbed to an attack of bronchitis at his 
residence, Cromwell House, Great Marlow, on 
Monday evening last, at the ripe age of 80 years, 
for he was born in 1814 at Marlow, where also he 
received his early education, and where for some 
fifteen years he has lived free from the cares of 
business, but devoted to his studies of astronomy. 

The greatest work with which Mr. Clark’s name 
is identified, and the one which in large measure 
influenced his future, was the construction of the 
famous tubular bridges over the Menai Straits and 
over the River Conway, in connection with the con- 
struction of the Chester and Holyhead line of the 
North-Western Railway Company. The work was 
initiated by Robert Stephenson, and the life-long 
association of the two was brought about in almost 
an accidental way, which is worth noting. Clark 
in 1843 was, like many hundreds of other active 
men, anxious to enter the ranks of railway sur- 
veyors, and got a letter of introduction to his 
future chief and friend from the surveyor of Bir- 
mingham, who, as coachman on the London and 
Birmingham stage coach, had become acquainted 
with Stephenson, as with other railway pioneers. 
This was in 1845, when Stephenson was engaged on 
the Chester and Holyhead scheme, and while ad- 
vising Clark to quit the already crowded ranks of 
railway surveyor, offered him a few days’ temporary 
work at mathematical calculations. Merit was re- 
warded by the young engineer being entrusted with 
the development of the scheme for the bridges. 

A Bill for the construction of the line had been 
passed in 1843, but it was proposed in it that the 
crossing of the Menai Straits was to be by means of 
the suspension bridge, built in 1820 by Telford, by 
breaking up the traffic for that purpose at the bridge. 
The company, however, succeeded in having it 
further enacted that this was but a temporary 
privilege, so that the result was redoubled energy 
in solving the problem. The Telford bridge, 
580 ft. span and 102 ft. above the water level, is at 
the narrowest portion of the channel, with steep 
shores, so that it was particularly favourable for 
the construction of a roadway. The difficulties in 
the way of the railway bridge were due to the Act 
of Parliament limiting the dimensions of the central 
piers, and demanding a headway,’as at the suspen- 
sion bridge, of 103 ft. throughout the whole span. 
An arch constructed in the ordinary way was not 
possible, and scaffolding could not be erected, as the 
navigation was not to be interfered with. As to the 
suspension principle, it was felt that, although it had 
been adopted by the Stockton and Darlington Com- 
pany for crossing the River Tees two or three years 
prior to this date, the problem of stiffening a suspen- 
sion bridge sufficient for railway traffic had not at 
that time been worked out — indeed, was only 
worked out some years later by Mr. Barlow and 
Professor Rankin, the former by experiments with 
models, and the latter by mathematical analysis. 

It is interesting at this distance of time to glance 
casually at the many proposals to secure an arch 
structure. Telford proposed a contrivance for the 
suspension of centring upon which to frame and 
connect the voussoirs or ribs of the cast-iron arch. 
Another method proposed was the treatment of the 
abutments as piers, and the erection of the 
arches was to be proceeded with by placing equal 
and corresponding voussoirs on opposite sides of 
the pier, at the same time tying them together by 
horizontal tie bolts ; thus there would have been 
little need to connect the arch at the crown. 
The bridge would, therefore, have been simply 
a double-jibbed crane perfectly balanced on each 
pier. It is indeed surprising that, when considering 
this scheme, the cantilever principle, on which the 
Forth Bridge is built, did not suggest itself, for we 
have here in the masonry arch the compression 
members, while the rods from voussoir to voussoir 
suggest the tension members, although they were 
not suspended from the top of the pier, but lay in 
horizontal lines on the suggested scheme for the 
Menai Straits bridge. A third scheme, curiously 
enough, was contemporaneously present in the 
mind of another engineer, who suggested it for the 
Wear Bridge, which was afterwards made as a sus- 
pension structure. It was to build each rib sepa- 
rately upon scaffolding or centre-pieces on a pontoon 
at such an elevation that, when floated to the site 
of the bridge, the ends of the ribs would clear the 
skewbacks on the pier and abutments, and that, 
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properly moored in position, the pontoon was 
to be lowered until the rib rested upon the skew- 
back. 

Parliament, however, refused to sanction the 
erection of arches, which, in consequence of the 
great area occupied by the spandrils and piers, 
would not only have restricted vessels to a narrower 
channel than formerly, but would alsohave sheltered 
vesselsfrom the windin situations whereit was of the 
utmost importance to them. And, however much 
vexation was caused then, the action has proved 
advantageous to engineering science, for it resulted 
in a bridge remarkable for the originality of its 
conception, and the gigantic character of its appli- 
cation, and also for an elaborate series of experi- 
ments ‘‘ unparalleled for their magnitude in experi- 
mental philosophy.” The evolution of the concep- 
tion need not be narrated here. It was in some 
measure due to a common road bridge over the 
River Lee, constructed by Mr. Stephenson, but the 
adoption for a span of 470 ft. was regarded with 
great doubt, and when the scheme came before 
Parliament in 1845, Stephenson had the helpful 
advice of his father, while elaborate tests were 
made by Fairbairn, with whom subsequently was 
associated Hodgkinson, and all of the results 
were cvcictly scrutinised by the subject of our 
memoir. Laird, the shipbuilder at SD auskend, 
contributed convincing testimony as to the strength 
of iron in ships, while an accident at the launch of 
an iron ship built by Messrs. Miller and Ravenhill, 
at Blackwall, played a large part in convincing 
men’s minds of the strength of material. This 
vessel, named the Prince of Wales, 180 ft. long, 
lay with her bow on the quay, and only her stern 
in the water, without injury. But withal the Com- 
mittee took the view ot the Inspector-General of 
Railways, and desired, if necessary, suspension 
chains to be adopted to support the tube. 

The work was started in August, 1847, the late 
Mr. Clark driving the first rivet; while Mr. 
Stephenson put in the last rivet in March, 1850. As 
to the structure itself, little description need be 
given. There is a pier in mid-distance on the 
Britannia Rock, from which, by the way, the 
bridge takes its name. Each line of the bridge 
consists of a single tube 1511 ft. in length, weighing 
5270 tons, of which 4680 tons is wrought iron, 
508 tons cast iron (in the parts which pass 
through the pier), while 82 tons is for the per- 
manent way. This immense beam is supported in 
tive places, the two centre spans being 460 ft., and 
the two shore spans 230 ft. The beams, in length 
470 ft., were constructed on the beach 1500 ft. 
from the permanent site, and were floated into 
place, and there lifted 100 ft. into position by 
hydraulic machinery. The beam varies from 23 ft. 
to 30 ft. in depth, and the deflection is about 11 in., 
but the union of the tops in the towers has reduced 
this to about 9 in. 

The Conway bridge, only 17 miles distant, is on 
exactly the same principle, and but for the greater 
achievement of the Britannia structure, would be 
unexampled. It also was constructed by Mr. Clark. 
The clear span is 400 ft.; the tube, having first been 
412 ft., was subsequently lengthened to 424 ft. 
Here, however, the height above water level is 
only 18 ft. The rapidity of construction in both 
cases was as unparalleled as the colossal dimen- 
sions ; and it is interesting here to quote the pub- 
lic acknowledgment by Stephenson, the responsible 
engineer, of the services of the subject of our 
memoir, ‘‘ for the important assistance he 
rendered me in strictly scrutinising the results of 
every experiment, whether made by Mr. Fairbairn 
or Mr, Hodgkinson, and for the separate and inde- 
pendent scientific analyses, to which they were in- 
variably subjected by him before I finally decided 
upon the form and dimensions of the structure, or 
upon any mode of procedure.”* 

Five years of his life vere thus spent with 
Stephenson, after which, for a similar period, he 
was engineer-in-chief to the Electric Telegraph 
Company, not a surprising transition, for he has 
himself told that while a schoolboy in Great Marlow, 
he heard a lecture on electricity, which was his firat 
dawn of practical philosophy, and the first impres- 
sion was permanent. As an instance of his innate 
resourcefulness, it is worth quoting the follow- 
ing, which also gives some idea of that admirable 
diction which characterised his lectures, &c. : 


**T determined to make an electrifying machine, and 


*The Britannia and Conway Tubular Bridges, by 
Edwin Clark, vol. i., page 35. 





to let no difficulties stand in my way ; and in this resolu- 
tion, without knowing it, I had really made a great 
step in natural philosophy itself. A pickle-jar was speedily 
converted into a cylinder—a bung and a few screws, 
with a plank and a coffee-mill handle, were the means 
of mounting it; an old silk apron made a rubber; 
the mercury from a broken weather-glass, with some tin- 
foil, fused in a tobacco pipe, made an amalgam ; and 
thus my first lessons in mechanics and chemistry followed 
rapidly in the wake of my first desire to learn a totally 
different subject. My Leyden jar was a common bottle, 
filled with shot and lined with tinfoil, from a package of 
tea ; and the conductor and discharging knob were easily 

rocured from the stem of a discarded parasol, and a 
oes button from my corduroy jacket. I was, of course, 
a long time accumulating all these treasures and putting 
them together, and you may imagine my delight on _ first 
drawing long sparks from this humble machine, and the 
glee with which all my friends were invited to witness my 
success. ” 

In the service of the Electric Company he had 
many practical problems presented to him, and in 
this connection had to report in 1854 on the tele- 
graph systems for the North-Western Railway, and 
the only remark which need here be made is that 
the requirements there set down have proved 
eminently serviceable, and have in most directions 
been met by the railway companies, and subse- 
quently he invented the block system of signalling. 
In the laying of submarine cables he had consider- 
able experience, and showed distinct preference for 
three or four small cables instead of one large one, 
especially as they could more easily be laid under 
the then existing conditions. He preferred the over- 
head telegraph wire system to the underground, 
4500 miles of line being then (in 1852) owned by 
the company, while there were in London 1300 
miles of underground wires. 

Later in life, when the problems of graving dock 
accommodation were pressing for attention, he 
directed his attention to the subject of floating 
poutoon docks, profiting by the experience gained 
at the Britannia Bridge, where the tubular beams 
were raised from a pontoon, and from that date to 
this the name of Clark, and subsequently the firm 
of Clark and Stansfield, has been identified with 
floating docks. The history of the invention dates 
back to 1857, at which time, on the completion of 
the Victoria Docks on the Thames, Mr. G. P. 
Bidder, the engineer, desired graving docks at an 
economical price. Stephenson suggested a closed 
pontoon dock in which the horizontal position and 
the stability of the pontoon were to be main- 
tained by an arrangement of struts and braces 
attached to the ground, and forming a parallel 
motion; but the necessary dimensions of the 
struts proved to be too great. A careful study of 
the conditions of the failure of other appliances in 
various parts of the country resulted in the con- 
struction by an independent company of a graving 
dock on the Thames on Mr. Clark’s design, and it 
is still in operation. This scheme, described in 
a paper read before the Institution (session 1865-6), 
differed from all previous schemes. 

On either side of an area suited for a large 
steamer, are rows of columns having hydraulic 
presses of 10} in. diameter, with a stroke of 
25 ft. From the ends of each crosshead are sus- 
pended on wrought-iron bars, iron girders, the 
whole of the girders forming a gridiron, which can 
be raised or lowered at will. The process consists 
in first sinking with the gridiron an open pontoon, 
floating a ship between the rows of hydraulic 
presses, and then raising the pontoon on the grid- 
iron until it raises the ship, which is afterwards 
wedged up on sliding bilge blocks. The water is 
subsequently pumped from the pontoon, which 
then carries its ship into a shallow water berth, of 
which there are eight, with workshops adjoining. 
In this way the advantages of a graving dock were 
secured at moderate price, and the details of the 
scheme being worked out with that scientific accu- 
racy and care characteristic of Mr. Clark, the result 
was success. 

The same mechanism is to be adopted for raising 
the vessels on to the bogies at the Chignecto Ship 
Railway from the Bay of Fundy to the St. Law- 
rence. Developing the same idea, he constructed 
lifts for several canals, in which the vessels were kept 
floating during the process of lifting, and’ of these 
illustrated descriptions were given in ENGINEERING 
—of the La Louviére Canal in our issue of June 31, 
1885, and of Les Fontinettes Canal in that of 
July 10, 1885. Another type of floating dock has 
lately been adopted in many districts, where the 
penser is sunk below the ship, and by the water 

eing pumped from the pontoon it carries the ship 


above water. The several types have been illus- 





trated quite recently in ENGINEERING, and need not 
be fasten referred to here. 

The late Mr. Clark was always inclined to assign 
a much larger range to the subjects which come 
within. the province of the civil engineer than 
is usually admitted. The mere technical or practical 
portion formed, in his opinion, only a single branch 
of the great science of engineering philosophy, 
which, indeed, includes the whole subject of terres- 
trial physics. And in this connection he expressed 
in 1868 astrong desire to see produced for the assist- 
ance of the young engineer a series of what he 
called ‘‘ Tracts of Engineering Philosophy,” which 
would deal with questions in their abstract as dis- 
tinct from their practical capacity, such questions, 
for instance, as the general theory of strains, the 
durability of materials of construction, the essential 
properties of girders, columns, and arches, the 
stability of foundations, the theory of heat as a 
mechanical power, the resistance of air and water 
to bodies in motion, and the laws of tidal action. 
The second of these subjects he himself dealt with 
before the Institution of Civil Engineers, displaying 
that knowledge of terrestrial physics of which he 
had such store, and since then many of the topics 
have been dealt with, although not perhaps with that 
charmingly simple language displayed in the con- 
sideration of ‘‘ The Durability of Structures.” 

The same style is manifest in his work on his 
South American trip in 1876-8, when he re- 
linquished the management of the business more 
completely to his brother, Mr. Latimer Clark, 
who had assisted him on the tubular bridges, 
to Mr. Stansfield, and to his nephew, all of 
whom are still associated with the firm. The 
book referred to is really a reproduction of notes 
and observations made at the time on the moral 
and physical features of the country, and the 
incidents of the voyage tothe River Plate, and on a 
residence of two years in Buenos Ayres, Paraguay, 
and Uruguay. As the author had a keen observa- 
tion for that which was worth seeing, and the 
facility of vesting everything with a genuine and 
profitable interest, the book is full of valuable 
information. 

It will not surprise any to know that, having 
taken the view that terrestrial physics formed the 
best basis of engineering study, he was a devoted as- 
tronomer and meteorologist. Indeed, one who knew 
him well states that not for the most lucrative com- 
mission would he desert his astronomical studies 
when interested in his observations. He was first at- 
tracted to what he himself used to term the ‘‘ motions 
of the spangled vault above” when living in the 
Kast End of London after leaving school. His even- 
ings were at his disposal. The little back garden was 
surrounded by buildings and high chimneys, and 
although the condition at first sight did not seem 
conducive to observation of natural phenomena, 
the isolation proved an advantage. Completely 
shut out from all terrestrial subjects, he of neces- 
sity looked up, and the fixed points enabled him to 
observe the course of the moon and the stars as 
they appeared and disappeared among the tall 
chimneys. Without knowing their names, he was 
not long in becoming familiar with some of the 
large stars, and in recognising their appearance 
as old friends—their daily, even their annual 
motions. By the assistance of an enthusiastic 
German shopkeeper close by, and of Ferguson’s 
‘* Astronomy,” he was soon able to calculate 
eclipses, and mounted a cardboard transit in- 
strument and equatorial on a waterbutt at the 
back of the house. A want of some knowledge 
of mathematics checked progress, but this was but 
a small matter toa man whose resourceful, well- 
directed energy we have already indicated. He ap- 
plied himself to the study, and, as he himself has 
put it, his difficulties increased his enjoy ment and his 
progress. His success is testified to by his elec- 
tion as a Fellow of the Royal Astronomical and 
Meteorological Societies, while some of his pam- 
phlets have been translated into foreign languages. 
He was elected in 1850 an associate, and in 1855 a 
member of the Institution of Civil Engineers. 

Thus from small things by perseverance great 
things were achieved, for it was his mathematical 
skill and scientific methods that secured the 
approbation of Stephenson, and started him on 
a career of honour. As one who is well able 
to judge said to the writer, he was indeed a 
great genius, a wonderful reader, with a command 
of beautiful language, and most accurate in scien- 
tific methods, although a comparatively poor busi- 
ness man. 
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A TECHNICAL PRESS SUMMARY. 


TECHNICAL publications, whether weekly or 
monthly magazines or independent volumes, are 
constantly increasing, both in number and in bulk, 
but the leisure and the inclination to read does not 
keep pace with this growth ; on the contrary, the ten- 
dency appears to be to read as little as need be, and 
to collect for possible future reference, as many pub- 
lications as possible. Butsuch references are made 
so seldom, and usually with considerable difficulty; 

eriodicals accumulate so rapidly, and with alarming 
bulk they have, moreover, so persistent a habit of 
being mislaid when required, that very few have 
the patience, method, or, indeed, the space neces- 
sary, to form and maintain a library of periodicals ; 
and so a vast amount of very valuable technical 
literature is buried out of sight, and, therefore, 
practically lost, a loss inevitable, but greatly to be 
regretted, for it is an indisputable fact that the 
contents of the technical press are constantly im- 
proving in value and importance. Tosave as much 
as possible of this ever-swelling stream of useful 
knowledge from sinking out of view, our esteemed 
American contemporary, the Engineering Magazine, 
has undertakena very heavy and somewhatambitious 
task. We have had many attempts at the indexing 
of special articles, published by technical periodi- 
cals ; one of the latest and best of these is to be 
found in the pages of the Engineering Review. But 
our American friends who have honoured us by 
taking the whole of our title as one-half of their own, 
have distanced many previous workers in this same 
direction, by their programme, and the first-fruits 
of its fulfilment. The programme is imperfect 
at present, for only the technical press of the 
United States and Great Britain is dealt with, 
the great army of Continental periodicals being 
left untouched. And it is difficult to see how— 
without increasing the size of their publication 
beyond convenient limits—the technical press of 
France, Germany, Austria, Belgium, &c., can find 
a place in the pages of the Engineering Maga- 
zine. This will be understood when we ex- 
plain that our contemporary devotes nearly 80 
pages of its October number to this new feature ; 
that it reviews about 80 articles from different 
technical publications, and gives extensive lists, 
including the titles, of many hundreds more. 
The scheme possesses a good deal of originality. 
The various subjects dealt with are classified under 
suitable headings, and at the end of each section is 
appended a long list of cognate subjects, with the 
names of the papers in which the articles have 
appeared, and—to give an idea of their complete- 
ness—the number of words in each article is 
appended. So far, the scheme is only an extension 
of others that have gone before. But the pro- 
prietors of the Engineering Magazine have established 
a ‘*Clipping Bureau,” through which they supply 
the originals of any articles referred to, the price of 
each varying from 15 to 30 cents, while, for the 
convenience of purchasers, they issue books of 
15-cent coupons; against the receipt of which, 
cuttings asked for are delivered. In this there is 
considerable originality, as well as in the very 
numerous and carefully written summaries of some 
80 articles published in American and English 
periodicals, Where necessary, these summaries are 
illustrated, and the range of subjects dealt with 
will be appreciated when we quote the headings of 
the various groups, together with the number of 
extended summaries of articles in each group, and 
references by title to articles. 


Number 
Number 
Group. of Sum. of Refer- 
maries, °nces by 
* Title. 

1. Architecture and buildin 8 60 
2. Civil engineering ... rp 9 37 
3. Domestic engineering + 7 
4. ewan ae as 12 81 
5. Industrial sociology 10 29 
6. Marine engineering * 5 29 
7. Mechanical engineering ... 9 71 
8. Mining and metallurgy ... 8 100 
9. Municipal engineering ... 5 51 
10. Railroading fs 4 67 
11. Street railways... 2 31 
12. Scientific miscellany 3 100 


It will be seen from the foregoing that references 
are given to more than 700 technical subjects, and 
as we are assured that this first issue is very in- 
complete and imperfect in comparison to future 
monthly instalments, it may be safely assumed 
that the proprietors of the Engineering Magazine 





have commenced, and will maintain, a very useful 
aid to all technical readers. No doubt, as time 
goes on, the scope of the undertaking will become 
wider and still more useful; meantime we may 
mention that the list of publications referred to, 
includes 150 American and 50 English technical 
journals. 





NOTES. 

Tue Institution oF MECHANICAL ENGINEERS. 

AN ordinary general meeting of the Institution 
of Mechanical Engineers has been held this week 
in the theatre of the Institution of Civil Engineers, 
the latter body still keeping a roof over its head, 
and able to offer the usual widespread hospitality 
to kindred societies, in spite of rebuilding. Ac- 
cording to custom, it was a two days’ meeting, the 
first meeting being held on Wednesday evening 
last, and the second yesterday evening. Professor 
Kennedy, the President, occupied the chair. There 
were two papers set down for reading, so that the 
excellent plan was followed of giving an evening 
entirely to the reading and discussion of a single 
contribution. On Wednesday a very excellent 
paper by Mr. Charles H. Hewitt, the principal 
mechanic and works manager of the Prescot 
Watch Factory, was read. We have in a 
former issue given a full description of the 
Prescot factory, illustrating many of the beau- 
tiful machine tools there used in making watches, 
and it will be remembered a visit was paid to 
the works during the Manchester meeting of the 
Institution last summer. The subject of the paper 
was one of the most important of these machines, 
and the work done by it, the title being ‘‘ The 
Manufacture of Standard Screws for Machine-Made 
Watches.” The discussion was not of a very ex- 
haustive nature, a fact which may be accounted for 
by the subject being one in which the bulk of the 
members were not very well versed ; and, indeed, 
the introduction of the ingenious and elaborate 
machinery required for producing watches on the 
factory system is too recent in this country for the 
subject to have been mastered outside a very 
limited circle. An example of one of the screw- 
making machines was shown in the theatre, and 
attracted a good deal of attention, Mr. Hewitt ex- 
plaining its action at the conclusion of the meet- 
ing. It was a four-spindle machine which would 
turn out from 6000 to 12,000 screws per day of 
10 hours, the latter number if the work were hard 
driven. It would be difficult to imagine anything 
more charming in the way of mechanism than this 
little machine tool, which may be said, in compari- 
son with the ordinary engineers’ machine tools, to 
stand much in the same relation as gems do to 
building stones. The other paper, read and dis- 
cussed yesterday evening, was contributed by Mr. 
Samuel Dixon, and gave a description of ‘‘ Drilling 
Machines for Cylindrical Boiler Shells.” The sub- 
jectis a suggestive one at the present time, when so 
much has been done to advance the practice of 
boiler construction, and it was ably treated by the 
author. We shall give a detailed report of the 
proceedings on both evenings in our next issue. 


CaNnaLs IN Russia. 

Several large canal projects are at present 
under contemplation in Russia, where the neces- 
sity of increasing the means of communication is 
being more and more realised. One of the most 
important schemes is that of connecting the White 
Sea with the Baltic by means of a canal, which will 
be about 160 miles long. There already exists a 
waterway 10 ft. deep about half of this distance, 
and this only requires deepening. The Neva River 
forms the Lakes of Ladoga, and Onega, and Swir, 
between the two. The canal would proceed from 
the Onega Lake, at the town of Powjeny, situated 
at the end of the lake, then follow the Powjeny 
River to the Lake of Langen, which lies at the 
water boundary between the Lake of Onega and 
the White Sea, then cut through the Lakes of 
Matko, Telekino, and Wyg, and finally, through 
the River Wyg, reach the White Sea. This plan 
is not altogether new, but was under discussion as 
far back as 1870, when the Minister of Commerce 
drew attention to the vast importance a waterway 
of this kind would possess. A plan for a canal 
about 30 ft. deep was also, at a later period, pro- 
ceeded with, but the matter was allowed to drop. 
Last year the Government, however, ordered it to 
be taken up again; some preparatory work was 
done, and the cost of the canal was calcu- 





| lated at 10 million roubles, or about 1,500,0007. 


Another still older project is the bringing 
about of a connection between the Black Sea and 
the Caspian Sea. However important such a water- 
way would be, there is one drawback, viz., the fact 
that the Azov Sea, which is bound to form a link 
in the chain, is only navigable for vessels up to 
15 ft. draught. The connection between the 
Black and the Caspian Sea can be established 
in two different manners. According to one plan, 
the Volga would be used as the waterway as far as 
Zarizyn, from whence a canal of about 53 miles’ 
length would afford connection with the River Don, 
and finally the Don would form the waterway as far 
as the Sea of Azov. The costis calculated at about 
2,800,000. The canal would proceed from the 
Volga, below Zarizyn, reach the division of the 
watershed between the two rivers in the valley of 
Prodowaja, and, having passed this, cut the valley 
at Karpowka. The highest oint up the canal 
would be some 280 ft. above the level of the sea. 
There would have to be 21 locks, and vessels of 
500 to 600 tons would be able to pass through it in 
70 hours, and smaller vessels in as little as 24 hours. 
According to another and later plan, the Don would 
be utilised as far as the mouth of the River 
Manitsch, from whence the canal would follow this 
river, pass the division of the watershed between 
the two seas, and follow the River Kara to the 
Caspian Sea. A commencement in this direction 
has already been made by the cutting through of 
the Isthmus of Perekop, a distance of about 10 miles, 
by which the Crimea is connected with the con- 
tinent. The waterway from Odessa to Mariapole 
has thereby been reduced some 125 miles, but this 
will not attain its full importance till a canal con- 
nects the Azov Sea with the Caspian Sea. 


AMERICAN STREET RatLways. 

In the ’30’s an omnibus car, the ‘‘ John Mason,” 
was drawn by horses over strap rails laid on stone 
ties through Fourth-avenue in New York, and this 
is believed to be the first passenger street railway 
ever built. Twenty years later the Sixth-avenue 
Railroad of New York was built. Some six or 
eight roads were built between 1850 and 1855, 
about 30 between 1855 and 1860, and more than 
80 between 1860 and 1870. In 1860 a tramway 
was laid at Birkenhead (England) by George 
Francis Train. In 1862 a tramway was built in 
London, and in 1868 another in Liverpool, while in 
1870 a general Act, regulating these enterprises, 
was passed by Parliament. It was on August 1, 
1873, that the cable tramways of San Francisco 
commenced running on Clay-street Hill, and after 
that the cable system was fully worked out in the 
States, and notably in Chicago. Between the 
years 1851 and 1860 Professor Page operated cars 
by electricity on a road five miles in length at a 
rate not less than 20 miles an hour, the motive 
power being primary batteries. In 1870-80 three 
inventors—Stephen D. Field, Dr. Werner Siemens, 
and Thomas A. Edison—almost simultaneously 
worked out the details of a practical electric system. 
Siemens built a practical working railway at the 
Berlin Exposition in 1879; Edison built the first 
electric railroad in America in Menlo Park in 1880, 
and Edison and Field built the first road actually 
seeking business at the Chicago Exposition in 1883. 
These facts we take from the Street Railway Journal, 
which celebrates the tenth year of its existence by 
a souvenir number which must excite the admiration 
of all journalists, in whatever part of the world 
they may be situated. This issue contains 122 
pages of matter and 105 pages of advertisements. 
It is printed throughout (editorial matter and 
advertisements) on thick glazed paper. Both the 
typography and the illustrations are of the very 
highest quality, and are unapproached by any 
technical journal in this country. The whole 
issue is a reflex of the activity, enterprise, and suc- 
cess that marks the American street railroad of to- 
day. In spite of very serious difficulties, and not 
a few mistakes, the electric tramway has crowded 
out all competitors, and is now the prominent 
feature of American social life. By its aid the 
citizen deserts the tenement house of the town and 
speeds at the rate of 12 to 20 miles an hour to a 
suburban home, where he can live a healthier and 
a purer life. A new industry and anew source of 
investment have arisen, and it is not strange that it 
should support a monthly journal of great artistic 
merit. The number before us is intimately con- 
nected with the meeting of the American Street 





Railway Association at Atalanta, and contains a 
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large number of portraits of prominent members. 
It is noticeable how many of these are young men, 
who appear to have risen on the flowing tide and 
attained positions which, in this country at least, 
are usually occupied by their seniors. If we may 
venture on one word of criticism, not only of this 
issue but also of others, cf the Street Railway 
Journal, it is that we should like to see a greater 
proportion of mechanical drawings and fewer of 
pictorial illustrations, admirable as these latter are 
in all respects. 


THE CHANNEL SERVICES. 


In a recent issue we dealt with the London, 
Chatham, and Dover Company’s Continental ser- 
vices, and pointed to the urgent need of better 
boats to replace the Wave, Foam, and sister ships, 
which are quite unsuited to modern requirements. 
The annexed diagram, which shows the number of 
passengers crossing the Channel by the four 
principal routes during the last 10 years, points out 
in a striking manner the decline of the Calais- 
Dover trafiic. It will be noticed that last year the 
figures had actually fallen to a lower point than was 
reached as far back as 1887. On the other hand, 
steady increases are shown by both Ostend and 


Diagram oF Continental Channel Traffic 
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Dieppe, due, as we have already pointed out, to the 
excellent boat accommodation which is now afforded 
by these lines. The actual sea speed attained by 
the best boats of each line in every-day work is as 
follows : 


Ostend-Dover ... 
Calais- Dover 

Dieppe- Newhaven 
Flushing: Queenboroug 
Hook- Harwich ... ses 
Boulogne-Folkestone ... 


There is one point, the importance of which we 
think is not fully grasped by any of the companies 
concerned, namely, the absolute necessity of keep- 
ing as near as possible up to booked time. Of course 
the difficulties are great, and mostly quite beyond 
control. A strong adverse tids or bad weather may 
delay a boat many hours. But what we complain 
of is that, in most cases, there is no resolute endea- 
vour to work to the advertised time. Unfor- 
tunately it is not possible to obtain the actual 
figures, but we shall be well within the mark when 
we state that 98 per cent. of the boat-train arrivals 
at Victoria Station are behind the booked time. 
From personal observation we know that in per- 
fectly calm weather, and when the boat has actually 
left Calais Harbour to the minute, time is lost, and 
the booked time is much exceeded to London. 
Probably this comes from a conflict between the tech- 
nical and commercial departments of the company. 
The locomotive and marine superintendents inform 


the directors the times they are prepared to work 
to, and these are published, but under the pressure 
of earning a dividend the engineers are not allowed 
the free expenditure of fuel required to fulfil their 
programmes. We think it would be far better to 
allow more time in the time-tables, and on the few 
cases when the boat arrives too early at Dover (or 
other port of arrival), to send the train on in advance 
of the booked time. We feel quite sure the public 
would never object to an earlier arrival. Never- 
theless, something may be forgiven to a company, 
like the Chatham and Dover, which makes a sturdy 
fight against an immense burden of past misfortunes 
and mistakes. 





POCKET WIRE GAUGE. 

THE wire gauge which is illustrated below is made 
by Messrs. W. I’. Glover and Co., of Salford, Man- 
chester, and is intended mainly for the use of elec- 
trical engineers, and is, it will be seen, of a shape 
very convenient for the pocket. In principle it is a 
modification of the old wedge gauge. The wire to be 
measured is passed through the slot on the circum- 


ference of the gauge, and moved along the wedge 
until it jams. Opposite it there will be found the 
number of the wire in the standard wire gauge, its 
diameter in millimetres or mils, its weight in pounds 
per 1000 ft., or resistance in ohms per mile or 100 ft., 
safe current or yards of wire per ohm. The gauge 
is the invention of Mr. Poole, of the New Telephone 
Company. 





SELF-LUBRICATING LOOSE PULLEY. 

THE accompanying illustrations show a new form of 
self -lubricating pulley, recently brought out by 
Messrs. Smith and Grace, of 35, Queen Victoria-street, 
London, and of Thrapston. The boss of the pulley is 
bored out to a large diameter, and in the cavity thus 
formed there is inserted a bush, having a flange at each 
end. The espace between the outside of the bush and 
the inside of the eye of the pulley forms an oil chamber 
of considerable capacity. This chamber is divided 
into three parts by longitudinal wings or flanges on 
the bush. These flanges, and also the body of the 
bush, are pierced with numerous holes for the pa:sage 
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of oil. Near the ends of the bush deep circumferential 
grooves are cut in the bore to catch any oil that may 
work its way along the shaft, and tend to drip on to 
the floor. 

It will be seen that at every stoppage of the pulley 
the shaft is thoroughly oiled by the lubricant in the 
upper chamber running through the holes, and finding 
its way to the lower chamber. When running at high 
speeds, the oil is prevented from escaping by centri- 
fugal force. Efficiency and economy are thus secured, 
the result being that a pulley will run for many weeks 
with a single moderate charge of oil, and without 





giving any trouble whatever to those in charge, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
— last Thursday forenoon. About 10,000 tons of 

cotch iron changed hands, some lots at 42s. 5d. one 
month, with 1s. forfeit in sellers’ option. A good busi- 
ness was done in the afternoon, between 10,000 and 
15,000 tons of Scotch being sold. Cleveland and Cumber- 
land hematite iron met with more attention than for some 
time past, about 5000 tons of each being operated in, and 
the dealing indicated some orders in the market for these 
sorts of iron. Prices were firm, at an advance of 4d. per 
ton here andthere. The closing settlement prices were— 
Scotch iron, 42s. 44d. per ton; Cleveland, 35s. 64.; Cum- 
berland and Middlesbrcugh hematite iron, respectively, 
433. 3d. and 423, 3d. per ton. Business was very quiet 
on the following forenoon, when some 10,000 tons of 
Scotch were disposed of, and the cash price receded 4d. 
per ton. Cleveland lost 1d. per ton. Av the after- 
noon market the tone was dull, though the close did 
not show any alteration from the prices ruling in the 
forenoon. About 10,000 tons of Scotch were dealt in. 
The settlement prices at the close were unchanged from 
thore of the preceding day. The market was very idle 
on Monday forenoon. Neither buyers nor sellers were 
about in large numbers, and for a time the “ring” was 
neglected. About 5000 tons of Scotch iron constituted 
the whole dealings, but the price made 4d. per ton on 
Friday’s close. Cleveland was marked up ld., and hema- 
tite iron 4d. per ton. The tone of the market in the 
afternoon was again a shade firmer, but the business 
done (6000 or 7000 tons) was entirely of a professional 
character. Scotch and Cumberland hematite iron each 
left off 4d. per ton dearer for cash. The settlement prices 
at the close were—Scotch iron, 42s. 44d. per ton ; Cleve- 
land, 353. 74d. ; Cumberland and Middlesbrough hematite 
iron respectively, 43s. 44d. and 42s. 6d. per ton. There 
was not much business done in the pig-iron market on 
Tuesday forenoon, but the tone was steady. About 
7000 tons of Scotch and 2000 tons of Cleveland were dealt 
in, prices giving way 4d. and 1d. per ton respectively. In 
the afternoon there was rather a better business done, 
close on 10,000 tons of Scotch iron changing hands, and 
the cash price rose 4d. per ton. Middlesbrough hematite 
iron was quoted 3d. per ton dearer. The market was steady 
this forenoon, but the business done did not exceed 8000 or 
9000 tons, principally ‘‘bears” covering. Scotch warrants 
were dealt in at 42s. 5d. to 423.6d.cash. In the afternoon 
there was a turnover of about 5000 tons. Prices were 
firm. The settlement prices at the close were—Scotch 
iron, 423. 6d. per ton ; Cleveland, 353. 74d.; Cumberland 
and Middlesbrough hematite iron respectively, 43s. 6d. 
and 42s. 74d. per ton. The following are the current 
quotations for several No. 1 special brands of makers’ 
iron. Clyde, 502. 6d. per ton ; Gartsherrie, 523.; Calder, 
52s. 6d ; Summerlee, 54s.; Coltness, 563.—the foregoing 
all shipped at Giasgow; Shotts (shipped at Leith), 
57s. 6d. per ton; Langloan, Glengarnock, and Carron 
out of the market. Up till last Saturday there were 34 
blast-furnaces in actual operation, as compared with 48 
at the same time last year. Last week’s shipments of 
pig iron from all Scotch ports amounted to 3017 tons, 
against 4333 tons in the corresponding week of last year. 
They included 175 tons for India, 370 tons for Australia, 
221 tons for Italy, 270 tons for Germany, smaller quan- 
tities for other countries, and 1410 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s } ublic 
warrant stores amounted yesterday afternoon to 293,154 
tons, as compared with 294,691 tons yesterday week, 
= showing a reduction for the past week amounting to 
537 tons. 


Finished Iron and Stecl.—The demand for finished iron 
and steel remains quiet, the demand improving but 
slowly. Fuel, however, is now plentiful, and is coming 
down in price. 


Glasgow Copper Market.—On Thursday forenoon some 
70 tons of copper were sold, the price being slightly 
harder than on the previous afternoon. In the afternoon 
25 tons changed hands at 41/. 5s. per ton three months. 
Next day 250 tons were sold—150 tons in the forenoon, 
when the three months’ price gave way 3s, 9d. per ton, 
and 100 tons in the afternoon, when 41/. was touched. 
Copper was quite idle on Monday forenoon, but sellers 
asked 83. 9d. per ton of advance. The afternoon market 
was flat, and 2s. 6d. per ton easier in price, three months’ 
sellers offering to take 40/7. 18s. 9d., after 25 tons had been 
sold at 40/. 17s. 6d. two months. The tone of the market 
yesterday forenoon was very fiat, and on the sale of 100 
tons the three months’ price fell 3s. 9d. per ton. The 
metal was actively dealt in during the afternoon, both in 
the ‘“‘ ring” and ‘‘on the floor,” the transactions amount- 
ing to 400 tons. Three months’ sellers were called 2s. 6d. 
better than in the forenoon. The price of copper 
advanced this forenoon 6s. 3d. to 40/. 15s. per ton cash 
buyers, and 41/7. 2s. 6d. three months, and the turnover 
amounted to 75 tons; while in the afternoon 100 tons 
changed hands at 41/. 23. 6d. and 41/. 13s. three months, 
the close being easier. 


Institution of Engineers and Shipbuilders in Scotland.— 
The first general meeting of the thirty-eighth session of 
this Institution took place last night. The President, 
Mr. John Inglis, of Pointhouse Shipyard, delivered the 
opening address, before a large gathering of members, as- 
sociater, and graduates. [This is referred to in our leading 
article.] On the motion of Mr. George Russell, the Presi- 
dent was awarded a very hearty vote of thanks for his in- 
teresting remarks. Subsequently the awards made at the 
last annual meeting on account of papers read during the 
session 1892-98 were distributed by the President—the 
marine engineering medal to Mr. Sinclair Couper for paper 
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on ‘‘ The Return Tubular Marine Boiler for High Pres- 
sures ;” and premiums of books to Messrs. W. Carlile 
Wallace, John Barr, and E. G. Carey respectively for their 
papers on ‘‘ Some Causes of Failure in Tunnel Shafting,” 
‘Testing Machinery and Electric Water Level Recording 
Apparatus,” and ‘‘The Bridges of the Manchester Ship 
Canal.” A paper ‘‘On the Construction and Use of 
Pressure Gauges” was read by Mr. C. R. L. Lewkes, 
who has for many years been the representative in Scot- 
land for Messrs. Schaffer and Budenberg. The discus- 
sion on the paper was held over till next meeting of the 
Institution. 


Broomielaw Bridge, Glasgow.—The Glasgow Corpora- 
tion Committee on the Broomielaw Bridge has at last 
agreed to issue schedules for the taking down and re- 
building the bridge over the Clyde in line with Jamaica- 
street, and to issue free schedules to those contractors 
who had previously offered. 


New Shipbuilding Orders.—-Messrs. Blackwood and 
Gordon, Port Glasgow, have contracted to build a new 
screw steamer for the City of Dublin Steam Packet 
Company, for their Dublin and Liverpool trade. She is 
to be a duplicate of the Louth, which was recently built 
by the same firm, and she will have a number of improve- 
ments with the view of obtaining increased speed and 
economy in working.—Messrs. Ritchie, Graham, and 
Milne, Govan, have booked an order for the construction 
of four steam launches, each about 50 ft. long, for foreign 
owners, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fair attendance on ’Change, but the tone of the market 
was very flat, and there was little disposition to do 
business. Quotations were easier, and buyers, a good 
many of whom purchased rather heavily a little while 
ago, were very backward. The general price named for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 
was 35s. 74d., and a few lots changed hands at that price. 
Several sellers held out for 35s. 9d., and on the other 
hand some buyers would not offer more than 35s. 6d. 
No. 4 foundry was scarce, and consequently firm in price. 
Transactions were recorded at 35s. 14d. Grey forge could 
be bought at 33s. 9d., the supply being considerably in 
excess of the demand. Middlesbrough warrants were 
steady, but quiet throughout the day at 35s. 6d. cash buyers. 
East coast hematite pig iron was rather weak. There were 
firms asking 433. for early delivery of Nos. 1, 2, and 3, but 
sales occurred at 423. 94. Spanish ore was steady. Rubio 
was put at 12s. ex-ship Tees. To-day there was practi- 
cally no change in the market, the only alteration being 
in the price of Middlesbrough warrants, which went to 
35s. 64d. cash buyers. There is not much likelihood of 
any material improvement in the northern iron trade 
now, for the northern navigation season is nearly at an 
end, and the time is approaching when general quietness 
is looked for. Several makers of pig iron, however, report 
that they have a good number of orders booked. 


Manufactured Iron and Steel.—These two important 
industries are, on the whole, in a very unsatisfactory state. 
Some departments are certainly busy, but others are very 
badly employed, and quotations all round are weak. 
There are complaints that in some cases orders are being 
executed at rates which barely cover cost of production. 
The outlook for the future cannot be described as other- 
wise than discouraging. Common iron bars are quoted 
4l. 17s. 6d.; best bars, 5/. 7s. 6d.; iron ship-plates, 
41. 15s.; steel ship-plates, 47. 17s. 6d.; iron ship-angles, 
4l. 12s. 6d.; and steel ship-angles, 47. 15s.—all less the 
customary 24 per cent. discount for cash. Even a trifle 
less than the foregoing quotations might be accepted by 
some firms, Heavy steel rails remain av 3/. 12s, 6d. net 
at works, 


The Fuel Trade.—The delay in the arrival of steamers, 
owing to the stormy weather, has caused some collieries 
to be laid idle. There are also complaints of want of 
railway wagons. On Newcastle Exchange sellers ask 
10s. 9d. for best Northumbrian steam coal f.o.b., and 
small steam is about 4s. 6d. Gas coal is in steady demand. 
gas companies are laying in stock, and prices are 7s. 3d. 
to 8s. f.o.b. Bunker coal is weak in price, and is only in 
poor demand. Manufacturing coal steady, but the supply 
is abundant. Coke is unaltered. Here good blast-furnace 
qualities are still put at 12s, 6d. delivered at Cleveland 
works. 


The Lowthian Bell Testimonial.--Early in the present 
year a number of Tees-side gentlemen decided that the 
time had arrived when the valuable services of Sir Low- 
thian Bell, Bart., to the various trades of the district 
should be recognised. A committee, under Sir J. W. 
Pease, Bart., M.P., was formed. Subscriptions were 
limited between 1/. and 5/., and a circular issued to gentle- 
men interested in the iron, chemical, and coal industries, 
with the result that 244 persons resident in Italy, Ger- 
many, France, Austria, America, and England, have 
contributed, the subscriptions amounting in all to 7161. 
At a meeting it was decided to have two portraits 
painted of Sir Lowthian Bell, one to be presented to the 
town of Middlesbrough, and the other placed at Sir 
Lowthian’s own disposal. Mr. Henry T. Wells, R.A., 
of Thorpe Lodge, Camden-hill, W., was selected to paint 
the portraits. Sir Lowthian gave him many sittings, and 
the portraits, which represent the far-famed ironmaster 
in different positions, have given satisfaction to all who 
have seen them so far. Sir Joseph Pease, Bart., M.P., 
as chairman, will, on Tuesday, November 13, in the 
Presence of the subscribers and others, present one por- 





trait to the Mayor and Corporation, to be hung in the 
council chamber, Middlesbrough, and the other to Sir 
Lowthian Bell. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
A Crop of Difficulties in the Coal Trade.—A two days’ 


sitting of the Yorkshire Miners’ Association has been | 


held this week, the major portion of the time being taken 
up with the consideration of strikes and ‘‘ grievances.” 
In reference to the dispute which has been going on so 
long at the Cadeby Colliery of the Denaby Main Colliery 
Company, on the price list question, arrangements were 
made for it being dealt with by the South Yorkshire 
Joint Committee, which will meet this week. The topmen 
at Cortonwood are on notice. Mr. Parrott was instructed 
to go to the colliery and see the men, with a view to bring- 
ing about a settlement, but it was ordered that he should 
not attend with any deputation to the manager, unless the 
men first withdrew their notices and proceeded to act in 
accordance with the rules of the association. A difficulty 
has arisen at Wombwell Main with reference to prices 
and other matters in the Parkgate seam. Mr. Murray 
was appointed to meet the men on the subject. Ib was 
ordered that an official inquire into the grievances reported 
from Denaby Main. A resolution was also passed that if, 
between now and next council meeting, a settlement is 
not made of the dispute at the Woolley Pit of the North 
Gawber Collieries, the men be allowed to give in their 
notices to cease work. The whole of the miners at the 
Gosforth Colliery, Dronfield, are now out on strike on the 
wages question. These are only a few of the disputes 
which are disarranging the coal trade in this district. 


A Large Gasholder.—A new gasholder, with a capa- 
city of 5,250,000 cubic feet, has just been completed at 
the Meadow-lane Gas Works, Leeds, by Messrs. Clayton, 
Son, and Co., of that town, and its formal opening took 
place on Monday, when the valve was turned by the 
chairman of the gas committee, Alderman Galston, and 
gas admitted to the holder. Its diameter is 240 ft., and 
when full it will have an elevation of 120 ft., exclusive of 
the base, which is about 15 ft. above the ground. The 
completion of this holder brings the storage capacity of 
the city to 16,250,000 cubic feet, and the committee hope 
they will now be able to dispense with Sunday labour at 
the gas works. 


Iron and Steel.—The iron trade is still dull, though 
better than in the opening month of last quarter. Local- 
made pig clears fairly well, but the output could be 
greatly increased if necessary. Forge pig is 40s. 6d. to 
41s. per ton, and foundry 42s. 6d. to 433. Some of the 
larger foundries have heavy orders on hand for mains 
and pipes, and it is stated they are securing a large 
amount of business which usually goes to Staffordshire. 
In manufactured irons bar is principally inquired for, both 
on home account and for export to Australia, India, and 
South Africa. Prices rule from 5/. 10s. per ton upwards. 
Those concerned in the heavy steel trades are certainly 
much better off for orders than at the opening of the last 
quarter. Very fair contracts are in hand for railway 
material, and the call for various classes of marine 
material appears to be slowly improving. Bessemer billets 
of guaranteed carbon sell steadily at 5/. 10s. per ton, and 
Siemens-Martin acid steel at 6. The demand for crucible 
cast steel continues to improve, the leading exports being 
to the United States and the Continent. 


The Strike at Staveley Iron Works.—The fitters and 
other mechanics who struck work at this establish- 
ment last week, — to be returning to their employ- 
ment in groups on the terms of the company, so that the 
dispute may now be said to be practically at an end. 








NOTES FROM THE SOUTH-WEST. 

The Electric Light at Newport.—The work of laying 
plant for lighting the streets of Newport is proceeding 
rapidly. On Thursday the first transformer boxes were 
= near the junction of Cardiff-road and Commercial- 
road. 


Shipbuilding at Devonport.—The Lords of the Admi- 
ralty have approved of a large sum being spent in improv- 
ing the existing plant, and providing additional facilities 
for ship and machinery construction at Devonport and 
Keyham. The work to be carried out during the next 
six months will comprise the following items : At Devon- 
port, foundations for new machinery, furnaces for south 
smithery, additional drip shields in the tunnel between 
Devonport and Keyham, and sanitary improvements ; 
and at Keyham foundations for new machinery, furnaces 
in the smithery, additional ventilation in gun-mounting 
and torpedo stores, and gas lights for torpedo shop. The 
machine shop at Devonport is to be paved and provided 
with a railway at a cost of 1100/., of which 500/. will be 
spent this year, while a similar amount is to be spent 
during the next six months in paving the gun-mounting 
store at Keyham, the total cost of which will be 2200/. 
About 3000/. will be spent in providing new machinery for 
Keyham factory. 


Drainage at Portishead.—The local board of Portishead 
proposes to spend 14,000/. for sewerage works, and it has 
applied to the Local Government Board for power to 
borrow that sum. Mr. Arnold Taylor, one of the in- 
spectors of the board, heard evidence upon the subject on 
Friday. Mr. Glyde said he appeared on behalf of the 
Portishead Local Board to support the application. He 
drew attention to former inquiries held at Portishead by 
the Somerset County Council and the Local Government 
Board. In the surveyor’s report to the Local Govern- 
ment Board he said that the defective house drainage was 
owing to there being no proper system of sewerage to 








which house drains could be connected ; that the cost of 
providing proper sewerage would not amount to more 
than the annual cost of properly emptying and cleaning 
the cesspools ; and that nothing short of the provision of 
new sewers for the whole of the local board area would 
meet the requirements of the case, The inspector will 
report in due course. 


Manchester and South Wales.—A Bill will be introduced 
in the next session of Parliament for a railway to provide 
direct communication through the Dee Valley between 
South Wales and Manchester. The projected line will 
start from Wrexham, forming a junction with the exist- 
ing Wrexham, Mold, and Connah’s Quay Railway, and a 
line now being constructed between that town and Elles- 
mere, and it will pass through Isycoed Holt, Farndon, 
the Waverton district, and Tarvin, and join the existing 
Cheshire Lines Railway near Mouldsworth Junction. It 
= cross the Dee ata bend of that river near Deeside 

‘arm. 


Gas at Bristol.—A large gasholder erected by the 
Bristol Gas Company at Barton Hill was formally opened 
on Thursday. It is one of the largest in the provinces, 
and will increase the gas storage of the company from 
8,000,000 cubic feet to 13,500,000 cubic feet. The total 
cost has been about 58,000/. 


The ‘* Flora” and the ** Renown.”—The Flora, one of 
the second-class cruisers built under the Naval Defence 
Act, is steadily advancing to completion. Her cost of 
construction will be within the estimate—rather a novel 
result. The Renown is also making good progress, and 
will be ready for launching in a few months, 


Cardiff.—The steam coal trade has been less active, and 
prices have declined 3d. per ton. The Peninsular and 
Oriental Steam Navigation Company has not yet let 
its annual contract, but it is expected to be given out in a 
few days ; some delay has, however, taken place in con- 
nection with the matter. The best steam coal has made 
11s. 6d. to 11s. 9d. per ton, while secondary qualities have 
brought 11s. 3d. per ton. There has been an active 
inquiry for household coal, but no improvement in prices 
can be reported. No. 3 Rhondda large has made 10s. 3d. 
to 10s. 6d. per ton. Coke has been in about average de- 
mand. Foundry qualities have brought 17s. to 17s. 6d. 

r ton, while furnace coke has made 15s. to 16s. per ton. 

everal contracts have been concluded for iron ore ; the 
best rubio has made 11s. 3d. per ton. The manufactured 
iron and steel trades have been fairly active ; the demand 
for steel rails has been inactive, but there has been an 
increased inquiry for Bessemer steel tinplate bars ; the 
demand for merchant iron has also shown some improve- 
ment. 


Looe.—Since 1860, Looe has had a railway connecting 
it with the Caradon and Liskeard mineral line at Moors- 
water. Although useful to some extent, it has failed to 
afford reasonable facilities for senger and general 
traffic by reason of an awkward break of nearly a mile 
between Moorswater and the Liskeard station of the 
Great Western Railway. A survey has been made, and 
plans have have been prepared for the construction of a 
short connecting line, which, it is proposed, shall start 
from near Coombe, on the Railway, pass up the 
eastern valley to Liskeard, under the viaduct east of the 
station, and returning on the side of the hill, enter Lis- 
keard station on that side. The distance is about 1} miles, 
and the proposed line presents no eens difficulties, 
A fund has been opened to cover preliminary expenses. 

Railways in the West.— Arrangements have been made 


for the construction of a new line between Exeter and 
Chagford. 





FOREIGN AND COLONIAL NOTES. 
Water Supply in the United States.—The amount of 
capital invested in supplying water to the principal cities 
and towns of the United States is estimated at about 
87,000,0002. About two-thirds of the works belong to 
municipalities. 


Russian Metallurgical Industry.—During the 10 years 
ending with 1892 inclusive, the output of pig iron in 
Russia advanced from 460,000 tons to 1,060,000 tons per 
annum. The combined output of iron and steel also ad- 
vanced from 575,000 tons to 1,000,000 tons per annum. 


Coal in France.—The production of coal in France in 
the first half of this year was 13,633,766 tons, showing an 
increase of 584,122 tons as compared with the correspond- 
ing six months of 1893. The expression “‘ coal” comprised 
also lignites, 


Rails in the United States.—The quantity of rails made 
inthe United States last year was as follows: Bessemer steel 
rails, 1,129,400 tons; open-hearth steel rails, 968 tons; 
iron rails, 6090 tons; and street rails, 133,423 tons; 
making an aggregate of 2,229,881 tons. The correspond- 
ing production in 1892 was: Bessemer steel rails, 1,537,588 
tons; open-hearth steel rails, 3819 tons; iron rails, 
10,437 tons; and street rails, 111,580 tons; making an 
aggregate of 1,663,424 tons. 


Lake Huron and Lake Ontario.—Efforts are being made 
to enlist public support to a proposed ship canal from 
Georgian Bay, an arm of Lake Huron, to Lake Ontario. The 
canal would shorten by 300 miles the water route between 
Chicago and Toronto. It is to be constructed for vessels 
drawing 20 ft.; and its cost is estimated at 8,000,000/. 
The canal would avoid the long route through the St. 
Clair and the Detroit, Lake Erie, and the Welland 
Canal. 

American Electric Railroads. —Mr. G. A, Walkup, of 
Chicago, has completed arrangements for building an 
electric railroad from Merced, California, to Yosemite, a 
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distance of 70 miles. Mr. Walkup is said to represent a 
number of eastern capitalists who have more than 
600,000/. invested in the district. 


Water Works and Sewers at Melbourne.—The Melbourne 
Metropolitan Board of Works reports that at the close of 
June, 1894, it had invested 3,638,079/. in the construction 
of water works, and 793,464J. in the construction of sewers. 


Pig in Germany.—The production of pig in Germany in 
July amounted to 476,894 tons, as compared with 413,771 
tons in July, 1893. The aggregate production in the first 
seven months of this year was 3,125,965 tons, as com- 
pared with 2,815,731 tons in the corresponding period of 
1893. The production of July may be analysed as 
follows: Puddling pig and spiegel pig, 145,732 tons; 
Bessemer pig, 41,726 tons; Thomas pig, 209,283 tons ; 
and casting pig, 80,753 tons; or 476,894 tons in all. 
The production in Germany during the month of August 
amounted to 489,211 tons. The corresponding output in 
August, 1893, amounted to 420,949 tons. The aggregate 
increase in the production in the first eight months of 
this year was 378,406 tons, or more than 11 per cent. 


Coal in Southern Russia.—The Donetz coal basin in 
Southern Russia is the largest in Europe. Its extent is 
estimated at 24,000 square kilometres, and it contains 
immense quantities of all descriptions of coal. The pro- 
duction of the basin has been rapidly increasing of late 
years. In 1880 it amounted to 1,438,000 tons; and in 
1885 to 1,915,000 tons. In 1894 the extraction was carried 
to 3,824,000 tons. 


Western Union Telegraph Company.—The net revenue 
of this company for the quarter ending June 30 was esti- 
mated at 1,400,000 dols. The actual receipts were 
1,455,074 dols., or 55,074 dols. in excess of the estimate. 
The net revenue for the quarter ending September 30 is 
estimated at 1,800,000 dols. The actual receipts for the 
corresponding three months of 1893 were 1,749,615 dols. 


Drought in the United States.—The Western States have 
suffered seriously this year from drought. The loss sus- 
tained in the maize crop alone from this cause is estimated 
at 70,000,000/. sterling. Congress is still pottering, how- 
ever, over the irrigation question. 


New South Wales Railways.—At the close of June, 1894, 
the total amount of capital embarked in the Government 
railways of New South Wales (after allowing for deben- 
tures paid off) was 34,606,296/., as compared with 
33,456,496/. ab the close of June, 1893, and 26,704,873. at 
the close of June, 1888. The length of line in operation 
at the close of June, 1894, was 25014 miles, as compared 
with 2351 miles at the close of June, 1893, and 2114 miles 
at the close of June, 1888. 


German Coal Exports.—The quantity of coal exported 
from Germany in the first seven months of this year was 
5,088,885 tons. The principal external outlets for German 
coal are the Low Countries, Austria and Hungary, Bel- 
gium, Switzerland, and France. A small quantity of 
German coal is also forwarded to Russia. 


The Telephone in Germany.—The German Gevernment 
telephonic service has opened two new lines this month, 
viz., from Berlin to Bremen and from Cologne to Ham- 
burg. 

French Submarine Telegraphy.—The proprietors of the 
French Submarine Telegraph Company and the Paris 
and New York Cable Company have eed to amal- 
gamate the two undertakings. The amalgamation will 
require, however, the approval of the French Minister of 
Posts and Telegraphs. 


Nantes.—The French cruiser Descartes, 320 ft. in 
length, and drawing 20 ft. water, has just been launched 
at Nantes. The possibility of launching such a great 
vessel upon the Loire is due to the efforts which the 
Nantes Chamber of Commerce and the Department of 
the Loire Inférieure have made in connection with 
dredging. 





MISCELLANEA. 


Tur conduit system of electric traction, on much the 
same lines as that in use at Buda-Pesth, is to be adopted 
on the Ninth-street line of the Washington Metro- 
politan Street Railways. The conduit will be constructed 
80 as to admit of cable traction, should it prove impossible 
to maintain the insulation of the line during the winter 
months, 

A good-sized installation for ere | & weaving mill 
by electricity has recently been completed by Messrs. 
Stemens and Halske. It comprises 80 looms and a number 
of spinning machines, each machine having its own 
electric motor, and the result is eminently satisfactory, 
so there is every reason io believe that the system will 
find a wide application. 


Mr. Clement Payen, the inventor of the chloride elec- 
tric storage battery described in ENGINEERING, vol. lvi., 
page 676, has been awarded a John Scott | y premium 
and medal by the Franklin Institute. The committee 
appointed to examine the battery report that it embodies 
certain features of construction, making it a distinct im- 
provement over previously known types of cell. 


It has been decided not to adopt for service use in the 
United States Navy, any smokeless powder having a 
nitroglycerine base, experiments having shown that these 
powders give irregular results. A guncotton powder has 
undergone tests at Newport, Rhode Island, with hopeful 
results, and, when some contempla’ improvements 
have been made in it, it will probably become the service 
powder. 


Messrs. Merryweather and Sons have just received in- 


structions from Colonel Harvey, the chief of the fire 
brigade of Alexandria (Egypt), to construct a light 
fire escape and combined water tower for the city. The 
new machine will reach nearly 40 ft. high, and the weight 
will be only 6 ewt., so that it can be run out to a fire and 
worked easily by one man. _ Alexandria has a very effi- 
cient fire ae ir and is well provided with English fire 
apparatus, the latter including two powerful floating and 
one land steam fire engine. 


We hear that the terms have now been arranged upon 
which the arbitration shall be held between the Admiralty 
and the Thames Iron Works Company, Limited, Earle’s 
Shipbuilding and Engineering Company, Limited, and 
Napier and Sons, in respect of their claims against the 
Admiralty for the construction of the first-class cruisers 
built by these firms under the Naval Defence Act. Mr. 
Fletcher Moulton, .C., M.P., has been appointed the 
legal assessor to the arbitrator, with the concurrence of 
the parties concerned. 


Mr. Ancell H. Coxe, of the Ordsal Electric Works, 
Salford, Manchester, has brought out a safety stamp and 
postage book, which should prove useful to firms having 
a large amount of correspondence. Each page of the 
stamp book is ruled into rectangles corresponding in size 
to a stamp. A sheet of stamps is secured over these 
divisions by gumming down its margins. Asa stamp is 
used, the purpose is written in the rectangle beneath it. 
Spaces are also supplied in the margin for additional 
notes as to amount used, &c., so that the book is self- 
balancing. 

The Leeds tramways, eight months ago, were taken 
over from the company by the pes i wrgerse who intro- 
duced an improved service, increased the staff by 38, and 
reduced the hours of work. At the same time various 
repairs were made to the line and engines. The financial 
returns for the period in question show a deficit of 
4041. 7s. 6d., though the passengers carried have increased 
by half a million. All repairs have, however, been paid 
out of revenue, and in addition to paying interest on the 
capital expended, 1956/. 123. was added to the sinking 
fund charges. 

The traffic receipts for the week ending October 14 
on 33 of the principal lines of the United Kingdom 
amounted to 1,526,125/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,389,808/., with 18,388 
miles open. There was thus an increase of 136,317/. in 
the receipts, and an increase of 134} in the mileage. The 
aggregate receipts for 15 weeks to date amounted, on 
the same 33 lines, to 24,409,963/., in comparison with 
22,856,7891. for the corresponding period last year ; in- 
crease, 1,553,174. 

A Local Government Board inquiry was held at the 
Assembly Hall, Portishead, with reference to a system of 
aa sewage for the district, prepared by Mr. Moss 
‘lower, of the Carlton Chambers, Bristol. The scheme 
involves about 8 miles of pipe sewers, and the levels are 
such that at two points automatic elevators must be put 
in to raise the sewage to a high-level main sewer, which 
conveys it out to sea. The outfall will be of 15-in. cast- 
iron pipes, supported on piles. The sewers are to be 
thoroughly ventilated throughout. Mr. Arnold Taylor, 
the inspector, expressed his approval of the scheme. 


A general meeting of the South Wales Institute 
of Engineers was held at Cardiff on Thursday, Octo- 
ber 18, when a paper on alterations and additions to the 
Cornish pumping plant at the Foxes’ Bridge Colliery 
was read by Mr. G. E. J. McMurtrie. The discussion 
on the paper dealt mainly with the electrical methods of 
pumping, which were warmly advocated by several mem- 
bers, who had tried the system practically. After this a 
discussion took place on the paper on ‘* Feed Heaters,” 
read by Professor A. C, Elliott, D. Sc., at the last 
meeting, and on a paper on “‘ Cage Conductors in Shafts,” 
by Mr. T. C, Hair. 

In a report to the Vestry of St. Pancras, Mr. W. N. 
Blair, the engineer and surveyor of the district, deals with 
the relative merits of cement and pitch grouting for paved 
streets, strongly favouring the latter. he cement grout 
requires a@ joint at least } in. wide, as against ;'; in. for 
the pitch. When the blocks expand through damp, the 
cement, being rigid, cannot give, and thus displaces the 
kerbs very frequently. They require to be left a week 
before traffic can be admitted on a section in which the 
have been used, whilst with pitch, the traffic can be =f 
mitted immediately on completion. On the other hand, 
coment joints can be run in any weather, wet or dry, 
whilst with pitch the blocks must be dry. The difference 
in cost is also slightly in favour of cement, being 6d. per 
square yard, as against 7d. for pitch grouting. 

The Lancashire Patent Belting and Hose Company, of 
Strangeways, Manchester, made an admirable display of 
their manufactures at the Antwerp Exhibition ; but it is 
a significant and somewhat ominous fact that while the 
name of this well-known company does not appear in the 
catalogue of the British Section, they showed largely 
under the French and Belgian flags, besides driving 
machinery in various courts. This custom of English 
manufacturers to appear as foreign exhibitors is on the 
increase, and while it is much to be deplored, can give no 
cause for surprise. Manufacturers who take trouble and 
spend money on foreign exhibitions, naturally go where 
their experience teaches that their interests will be best 
looked after. The fact that two of the highest awards 
were given to the Lancashire Belting Company at Ant- 
werp, shows that in respect’ to recognition, at all events, 
the policy of exhibiting in foreign sections is a sound one. 


of the most important engineering works carried out by 
the Government of the United States. The whole of the 
river freezes over solid in the winter time, the thickness 
of ice being generally from 12 in. to 30 in., though at 
parts it is as much as 6 ft. By cutting holes through the 
ice and using sounding poles, it is easy to check the amount 
of excavation done by the dredger during the summer 
months. At first these holes were cut by axes, which 
roved very laborious, but drilling machines have since 
nm employed with great success. An auger bit is used, 
made out of #-in. square bar of tool steel wound in a 
= ge of 2} in. pitch round a bar 14 in. in diameter. When 
the winding is finished, this round bar is withdrawn, and 
forms no part of the finished tool. The lower end of the 
spiral is then drawn out to a chisel edge, and is widened 
in the process to 1,%; in., so as to clear both inside and 
outside edges of the spiral. The auger thus formed is 
mounted in 1} in. round iron drill-rods, and is rotated by 
bevel gearing. The best record made with the machine 
has been 51 holes 10 ft. apart through 26 in. of ice in 12 
minutes. 

At a recent meeting of the Engineers’ Club of St. 
Louis, Mr. J. A. Laird gave the results of some experi- 
ments made on the efficiency of various forms of steam 
pipe covering. Chemicalanalyses were first made of each 
covering, which were tested on the pipe. The pipe used 
was lin. in diameter and 10ft. long, and was in each 
case covered to a depth of 1 in. with the covering to be 
tested. Two observations were taken ; in the first the 
amount condensed per hour was noted, a constant supply 
of steam being kept up; whilst in the second the pipe was 
filled with steam, the connection then cut, and the time 
taken before the pressure in the pipe fell to zero was noted. 
The two sets of experiments gave concordant results, The 
condensation test gave the following figures : 


Condensation. 
Material, Cubic 
Centimetres. 
Magnesia, plastic ... 334 
fA sectional 335 
Asbestos fire felt ... _ 367 
Ne sponge moulded 371.3 
Plaster-of-paris and sawdust 438 
Asbestos sponge cement ... 604.5 
Bare pipe Ss 1085 


Two important armour-plate tests have just been made 
in the United States, and in both instances the Har- 
veyised armour came off well. At the Indian Head naval 
proving ground a nickel steel plate, made by Carnegie 
and Harveyised, but only 4 in. thick, one of a lot intended 
for the barbettes of the Brooklyn and Iowa, was the sub- 
ject of trial. Three 4-in. Carpenter shells were fired. 
The first shot was fired at a portion of a plate free from 
surface cracks, which were apparent in some places. The 
initial velocity was 1491 ft. a second. The head of the 
shell perforated the plate, lodging 6 in. in the backing. 
The next shot was fired at the centre of a group of 
numerous cracks, on the other end of the plate. The 
velocity of this shot was 1595 ft. The shell was smashed 
against the plate, there being no penetration, ‘* showing 
that surface cracks do not lessen the resisting power of 
the plate,” as the report states. A third shot was fired 
for experimental purposes at a velocity of 1676 ft. The 
shell broke up, but perforated the plate and backing. The 
second trial took place two days later at the Bethle- 
hem Iron Company’s proving ground, near Reding- 
ton, in the presence of representatives of the United 
States Board of Ordnance. The plate tested was 
one of a up of Harveyised side armour-plates for 
the battleship Texas. The plate was 18 ft. 2 in. long, 
6 ft. 4 in. wide, and 12 in. thick, tapering to6in. The oak 
plank backing was 36 in. thick. Two shots were fired 
from an 8-in. gun, the first at a low velocity to crack the 
plate, the other with a greater speed to penetrate, 
Holtzer projectiles weighing 250 lb. being used in both 
cases. The charge of powder for the first shot was 794 1b., 
and the initial velocity attained was 1678 ft. The projectile 
struck the mark fairly and was shattered, the point remain- 
ing imbedded in the plate. ‘*‘Not acrack of any kind 
was to be seen, and the st ad to have had no effect 
at all upon the target.” +. econd shot a charge of 
1104 lb. of powder was used, und the velocity attained 
was 2004 ft. The projectile was again shattered, part of 
it remaining imbedded. The penetration was about 8 in. 
** Although the point of impact of the second shot was 
within 3 ft. of the first, it produced no crack, and had no 
more effect than the first projectile.” 





A TECHNICAL CORRESPONDENCE AGENCY.—An agency 
with this title has been opened at 29, Great George-street, 
Westminster, by Mr. J. Stephen Jeans, editor of the 
Engineering Review, and Mr. George Cawley. The 
agency is designed to furnish reports on all technical 
matters—railways, navigation, industrial affair- yenerally, 
and cognate subjects—to the publicandtechn’ - press, and 
to engineers, parliamentary agents, &c. V. » believe this 
is the only agency of its kind. 





Parts METROPOLITAN RAILWAY.—The French Minister 
of Public Works has submitted to the Paris Municipal 
Council a scheme for the construction of a metropolita. 
railway system. The proposed line, which would be 
8 miles in length, would cross Paris from north to south, 
and would be connected with the termini of the Northern 
of France, the Eastern of France, the Orleans, and the 
Paris, Lyons, and Mediterranean Railways. The terminu 
of the Western of France system is not included in the 
scheme, which, if carried out, will involve an outlay of 
4,000,0002. The French Government is willing to grant 





A large amount of subaqueous surveying is done in the 
winter months in connection with the improvement of the 








Sv. Mary River, which has for many years past been one 


a guarantee of interest—at a moderate rate, of course— 
upon this amount, 
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On Saturday, October 20, 1894, a trial was made of 
a new steamer the Great Eastern Railway have added 
to the now well-known Hook of Holland route to the 
Continent. In former issues we have made reference 
to the fine steamers the company have had built ex- 
pressly for this service, and we now, on the present 
page, and in our two-page engraving, illustrate the 
arrangement of machinery adopted. Referring to the 
two-page plate, it will be seen that Fig. 1 is a longitu- 
dinal section on the centre line of the ship; Fig. 2 is a 
plan of the engines ; Fig. 3 a cross section of the vessel, 
giving an end view of the engines ; Fig. 4 a cross-section 
of the vessel, showing the arrangement of pumps, feed- 
heater, evaporator, &c. ; whilst Fig. 5, on this page, is 
a section through the boiler compartment. 

The Vienna is the fourth special vessel which has 
been built for the service, and all have been built and 
engined to the order of the company by Earle’s Ship- 
building and Engineering Company, at their works at 
Hull. The former vessels are the Chelmsford, the 
Amsterdam, and the Berlin. They are of the same 
design, excepting that the Chelmsford is somewhat 
narrower than her sister vessels, the chief dimensions 
of the latter being as follows: Length, 302 ft. between 
perpendiculars; beam, 36 ft.; depth of hold, 16 ft. 3 in. 
As will be seen by the illustrations, the vessel is pro- 
pelled by twin screws, and she is divided into eight 
water-tight compartments, 
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The ship is fitted with twin-screw, triple-compound, 
inverted cylinder engines, which have been designed 
by Mr. A. E. Seaton, the managing director to Earle’s 
Shipbuilding Company. The engines are placed abreast 
of one another in the engine-room, with the cylinders 
inclined towards the centre line of the ship. They are 
placed on extra strong seatings, and are well tied 
together, to prevent the vibration which is often notice- 
able in ships of this class with fast-running machinery. 
The cylinders, the dimensions of which are given 
below, are supported at the back by cast-iron columns 
which carry the guides, and on the front side by round 
wrought-iron columns turned bright. The engines are 
well placed in the vessel, being very open and easily 
accessible, both back and front. 


the engine-room. The surface condensers are cylin- 
drical, and have wrought-iron bodies fitted with cast- 
iron water-ways. 
engine-room, and connected to the low-pressure cylin- 
ders by copper eduction pipes. The air pumps, which 
are of gun-metal, are worked from the low-pressure 
piston-rod crossheads, and discharge into feed tanks 
placed under the condensers on each side of the 
engine-room. There are no feed or bilge pumps worked 
direct from the main engines; the boilers being sup- 
plied by two powerful vertical duplex pumping en- 
gines of the Worthington type, either of which is 


The handling is very 
conveniently done from a platform at the after end of 


They are placed in the wings of the 


capable of feeding the whole of the boilers through its 
own range of pipes, when the engines are working at 
full speed. These pumps draw from the feed 
tanks in the engine- room, and are controlled 
by automatic float gear. A vertical duplex pump- 
ing engine is also fitted in the engine-room as an 
auxiliary feed pump. Two large vertical duplex 
pumps, also of the Worthington type, are fitted for 
pumping out the bilges, ballast tanks, sanitary tanks, 
&c., and for use as fire pumps, washing decks, &c., 
through the fire-service pipes fitted along the upper 
deck. Water is circulated through the surface con- 
densers by two 12-in. centrifugal pumps, which are 
connected across the ship, so that in the event of one 
breaking down, the other could be worked on to both 
condensers at the same time. These pumps are also 
arranged to draw from the bilges and discharge over - 
board. The remaining auxiliary machinery consists 
of an evaporator for producing fresh water for the 
boilers; a feed-water heater; two fans, driven by inde- 
pendent engines, for ventilating the cabins; a pulso- 
meter for supplying water to the sanitary tanks; a 
steam ejector for drawing from the bilges and dis- 
charging overboard; a direct-coupled engine and 
dynamo, steam steering engine, and two forced draught 
fans. The electric light machinery is placed in the 
space abaft the engine-room bulkhead, as shown in 
Figs. 1 and 2. Three steam winches of improved 
design, with helical gearing, are fitted on the upper 
deck, together with a steam capstan. 

Steam is supplied to the main engines by five single- 
ended return-tube boilers, with three furnaces in each. 
These boilers are placed in groups of two and three, 
in two boiler-rooms, separated by a water-tight bulk- 
head. The boiler-rooms can be closed, and the boilers 
worked under moderate forced draught when desired ; 
but the ventilation is so efficient that forced draught 
is not considered necessary, save under very excep- 
tional circumstances. The boilers are made free 
of steel, and work at a pressure of 160 lb. per square 
inch. In addition to the main boilers, a donkey 
boiler, working at 90 lb. per square inch, is fitted, 
from which the winches and auxiliary machinery may 
be driven. The steam and feed pipes are of wrought 
iron, and are so arranged that the boilers may be 
worked in groups, and each group with its pipes and 
connections shut off entirely from the others, in the 
event of any mishap to either of them. 

The following are the principal dimensions : 

Cylinders ... ... 26 in., 394 in., and 61 in. 
in diameter ; stroke, 3 ft. 
Connecting-rod centres ... 8 ft. 


Piston-rod ... = 6? in. in diameter. 
Crankshaft... a a = 
Air pump ... ... 27 in. in dia.; stroke, 13 in. 
Cooling surface a 6200 sq. ft. (total). 
Propellers ... ... 3-bladed ; Stone’s bronze. 
Boilers 14 ft. 3 in. in diameter, 
11 ft. 6 in. long. 
Grate area ... Po .. 357.5 sq. ft. (total). 
Heating surface ... <<. 3EQe a + 


The ship, fully laden, ran an official trial. The 
following are the mean results of six runs over the 
measured mile course : 


Revolutions of engines per minute : 





Starboard se 134.6 

Port ’ 133.5 
Vacuum : 

Starboard 25.75 in. 

Port ‘ & 26.25 ,, 

The mean results of a continuous run of 85 knotsare : 

Speed of ship between Lights ... 18,3 knots 
Revolutions per minute «. 1832.4 
Vacuum aa 26.3 in. 
Indicated horse-power : 

Starboard ods 2620 

Port 2610 

Combined 5230 


The guaranteed speed was 174 knots, so the builders 
were well within their contract. The Great Eastern 
Railway Company are to be congratulated on having 
acquired these four exceptionally powerful and well- 
equipped vessels, one of which will always be in re- 
serve, for their new route to the Continent. The ad- 
vance they show on the old paddle-wheel packet-boats of 
not so very long ago is enormous ; their large size and 
splendid equipment robbing the cross-sea journey of 
its discomforts, unless in exceptionally bad weather. 





INDUSTRIAL NOTES. 

The Boilermakers and Iron Ship Builders are able to 
announce a decrease of 100 signing the vacant book, of 
210 less on home donation, and 64 less on the sick list, 
or a total of 374, as compared with last month. Hopes 
are expressed that with the final close of the Scotch 





coal strike there will be a further considerable reduc- 
tion in the number out of work. But the report says 
that the present aspects of the labour market are not 
bright, and the immediate prospects cannot be regarded 
as ) soca The long-continued depression has told 
upon the funds, but the contributions have not been 
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increased or the benefits reduced, nor is there any 
necessity for doing so at present. The total number 
on the funds was 9074, against 9451 last month. The 
out-of-work were—travelling 102, signing vacant book 
2901, and on donation 4554, on sick benefit 1120, and 
on superannuation 394. The percentage of unem- 
ployed was 19.1, as against 20 per cent. last month. 
The expenditure for the month was 7542/. 10s., or 
1885/. 13s. per week. Copies of the agreements be- 
tween the society and the Employers’ Association have 
been sent to all the branches of the union, and mem- 
bers can have copies in leather cases for personal 
reference for 1s. 2d. each, the money so paid to be 
entered in the branch books separately. Copies were 
alsoforwarded tothe Amalgamated Society of Engineers, 
for which the following reply has been sent to Mr. 
Knight by Mr. John Anderson, the respective secre- 
taries: ‘‘ Dear Mr. Knight,—-In conveying to you the 
thanks of the council for the copies of agreements sent, 
I am instructed to say that the opinion of that body 
[the Engineers] is that the method adopted by your 
society, and the success resulting, is a proof of the 
efficacy of a conciliatory policy persistently carried 
out, in preference to ill-considered strikes and violent 
methods ; and we are further of opinion that when 
reason is allowed to rule, and vexed questions are 
handled by men who are not influenced by the excite- 
ment usually attending such questions, the present 
system of trade union action is quite capable of ful- 
filling its functions to the satisfaction of the workmen 
concerned.” This is a timely interchange of views on 
the peaceful policy of conciliation adopted by the 
boilermakers and the employers, and will tend to 
strengthen the hands of both associations in pursuing 
that policy. The more thoughtful of the workmen 
are beginning to see that trade unions have other and 
better things to dothan mere fighting. As wars waste 
the resources of nations, so do strikes the resources 
of capitalists and trade unions. 


The condition of the engineering trades in Lancashire 
seems to show no appreciable improvement, nor are the 
prospects such as to inspire the hope of any great in- 
crease of activity in the immediate future. he out- 
look, without being positively depressing, is regarded 
as by no means bright or inspiriting. New work comes 
forward very slowly throughout all branches, and it is 
only in exceptional cases that the establishments are 
really busy. Machine tool makers in some instances 
are tolerably well off for orders, but for the most part 
this branch of engineering is only moderately engaged. 
Stationary engine builders are not so well off for work 
as they were some time back, and general engineers 
are but moderately engaged. Boilermakers report 
trade as slack, and locomotive builders are very short 
of work. Machinists in a few cases are busy, but it 
can scarcely be said that there is any general activity 
in this branch of trade. Jn the iron trade there is 
general quietude, the business done being from hand 
to mouth. Inthe manufactured branches there is only 
a limited business being done, with no quotable change 
in prices. In the steel trade business remains very 
quiet, and with a weakening tendency in prices, It 
is reported that a considerable South American order 
for hoops, which it was hoped would be secured by 
Lancashire makers, has gone to Germany, though some 
concessions were made to secure the order. 


In the Wolverhampton district a fairly good busi- 
ness tone characterises the trade generally in iron 
aad steel, the outlook being better than that before 
described. A greater desire tes recently been evinced 
to give out orders which had been held back, but the 
refusai of concessions, as regards terms, postponed the 
acceptance of offers by agents in several instances, 
especially as to bars, sheets, and hoops for export. 
Actual transactions have, asa rule, been confined to 
limited parcels for prompt deliveries. Specifications 
are coming in regularly for the completion of orders in 
hand, and some old contracts have been renewed at 
the old rates. Common sheets have been in good de- 
mand, but at prices so low that manufacturers had but 
a small margin. Some good business has been done 
in steel plates, billets, and bars, makers being able to 
refuse discount on quoted rates. In the heavier 
branches of engineering, bridge and girder construc- 
tion, gasholder erection, and railway work generally, 
things are moderately good, and the prospects are by 
no means gloomy. Some concessions to the chain- 
makers and the nailmakers have removed the discon- 
tent in those trades, or rather, perhaps, have abated it. 


It appears that the London and North-Western 
Railway Company have been reducing the number of 
employés at their steel works at Crewe, and now 
notices have been given toa large number.of others to 
terminate their contracts. Most of the men at these 
works have been on short time for a considerable 
period, and this reduction of hands at this time of the 
year, will cause great anxiety for the winter months, 
both among the workpeople and the tradespeople of the 
town of Crewe, where so much depends upon the rail- 
way works, 


The directors of the London, Brighton, and South 
Coast Railway Company have decided to postpone 
further consideration of the memorials of the men 
until times become more favourable. They complain 
of increased expenditure, and the non-increase of 
traffic, so that they are not able, they declare, to 
further augment the expenditure by advancing wages 
at this juncture. But they will consider individual 
cases of hardship among the men. 


The condition of trade in the Birmingham district 
has somewhat improved, and the outlook is a little 
more healthy. The orders recently distributed have 
rather strengthened the hands of producers. There 
has been more doing in the shipping branches, on 


R. | account of Australia and South America, especially for 


galvanising sheets, bars, and horseshoe iron. Tube 
strip has been in demand for local consumption, and 
makers of hoop and thin strip have been fairly busy. 
Steel manufacturers generally are well employed, not- 
withstanding the supply from other districts, espe- 
cially of angle work and other sections for construc- 
tional work. Wire iron is in request, but at low 
prices, with little margin of profit. In the engineer- 
ing and cognate industries things remain about the 
same, with no material change. 


Serious fears are felt as to the result of the friction 
between the boot and shoe operatives and the concilia- 
tion board over the dispute at St. Albans. The 
subjects in dispute are matters of fact, which ought 
not to be made the subject of a serious dispute, 
but the chairman of the conciliation board has de- 
cided twice against the operatives, and the rejec- 
tion of his decisions has led to his resignation. 
It will be a great disaster if the board is broken 
up, for it has done excellent work, and that, too, 
at a serious crisis in the trade, when so many deli- 
cate questions have had to be thrashed out and de- 
cided. If the strike is ended by the Operatives’ 
Association, it is possible that the resignation will even 
now beaverted But in connection with the St. Albans 
dispute comes another from Hinckley, where a general 
lock-out has been decided upon over a dispute as to 
wages. The board of conciliation has done so much 
good all round, that it is to be hoped some modus 
vivendi will be found to heal all differences. 


A very important step has been taken in the cotton 
trades of Lancashire by a ballot of the members on two 
questions, the eight-hours day and labour representa- 
tion. The latter can be left to take care of itself, with 
perhaps this remark, that the cotton industries have 
more reason for direct representation than most trades, 
because their work is so largely regulated by Act of 
Parliament. With respect to the eight hours the thing 
is different, and will have to be considered on its own 
merits. The workpeople are mostly organised. Out 
of about 220,000 adult workers, there are 107,000 
weavers and others in the trade union; then there are 
28,000 card-room workers, and 30,000 spinners, piecers, 
and other workers in the mills, or some 165,000 
workers in the several unions. Ballot papers were 
sent out to about 170,000 workers all told. The result 
will not be known for a week. Nearly all the hands 
are on piecework, so that the first loss by reduction 
of working hours will fall on them, involving, it is 
estimated, a reduction in wages of about 15 per cent. 
This is made pretty clear in the ballot papers, It is 
thought that the spinners and weavers will cast the 
largest vote in favour of the eight-hours day, for they 
allege that by speeding the machinery some propor- 
tion of the assumed reduction in wages will be made 
up. Of course there are a large number of female 
workers, and it is uncertain which way they will vote. 
Asa rule, they look rather to wages than actual work- 
ing hours, an extra half-hour per day not being 
reckoned much where wages are in question. The 
executive, it appears, have not attempted to force 
the question, They have held no meetings to advo- 
cate a policy one way or another. They have stated 
the case fairly, so as not to bias votes. The result 
will, therefore, be interesting, if only as a test of the 
popularity of the eight-hours system, or 48 hours 
per week. Of course if the workers decide upon an 
eight-hours day there will have to be further action in 
order to carry it out. Here will come the difficulty. 
The ballot will only evince the desire; the mode of 
achieving the desired result will then have to be deter- 
mined upon. If legal powers have to be obtained to en- 
force it, then will come the tug of war. Some employers 
appear to be favourable to the eight-hours system, but 
no large employer has assented to an eight-hours law. 


The proprietors of the National Collieries in South 
Wales summoned 10 of the 1000 miners who struck 
work recently against the alleged reduction in wages 
by an alteration in the screens, and the case was heard 
at the Rhondda Police Court. The contention of the 
men, through their counsel, was that the owners had 


broken the sliding scale arrangement, and that this 
was the cause of the dispute. No doubt it was a test 





case on the part of the colliery-owners, and the men 


regarded it as a test case from their point of view also, 
as the result might affect the whole of the colliery 
workers in South Wales. The magistrate upheld the 
views of the men, and dismissed the summonses. 


The colliery enginemen in Yorkshire are nearing a 
settlement of their dispute. They allege that they 
were asked, under the conciliation board arrange- 
ment, to give up one-fourth of their several advances, 
which in the aggregate had amounted to 30 per cent. 
After an interview between the colliery-owners and the 
men’s representatives, the latter offered to withdraw 
the notices, the employers agreeing to finally settle the 
matter before the end of the present month. The 
general result, so far, of the disputes as to wages by 
the surfacemen, enginemen, and others, has been that 
by mutual concessions a strike on a large scale has 
been averted, and in cases where a strike took place 
matters have been mutually arranged, so the strike 
was not prolonged for any considerable time. The 
disputes are now mostly arranged. 


The Boilermakers and Iron Ship Builders’ Society’s 
report by the London district committee indicates that 
trade is very dull indeed. At Messrs. Penn’s estab- 
lishment the men are engaged upon a Government 
contract, but at some other firms things are not good. 
There seems also to be some little friction between 
the members of this society and another society in the 
London district as to the class of men to be employed. 
There is also an indication of some little divergence 
at Erith, but here also it is to be hoped that a dispute, 
by cessation of work, will be pasos 

In the Mersey district work is reported to be fairly 
— in the firms that are going. Laird Brothers, 
Messrs. Cochrane and Co., Row and Sons, Fawcett, 
Preston, and Co., and some smaller firms have been 
pretty busy recently. But a large number of men are 
still unemployed in the district. There is another in- 
dication of a fresh movement to stop overtime, for 
while so many are out of work a good deal of over- 
time is being worked. Here also there is a hint of 
new boilers of a different type, and of lighter construc- 
tion, being made, and that other hands are employed 
on them. The local district committee state that they 
will ‘‘ insist upon having all work that belongs to our 
trade.” The italics are those in the report, and they 
warn other workers not to interfere by accepting such 
work. Possibly this matter will receive the attention 
of the several societies affected by such a notice. 


It appears that the Belgian law of 1889 against over- 
time is to be put in force generally from January 1 next. 
Hitherto, persons could work overtime with the consent 
of the provincial governors, but no more permits are to 
be granted. But it is stated that the employers are 
taking action by ziving notices of dismissal to all those 
who are affected by the measure, so that the law is 
likely to be turned into an instrument of oppression. 
It remains to be seen how Belgium will treat this 
method of evading a law recently passed. 


The strike of dredgers on the Suez Canal is causing 
a good deal of inconvenience. The company have re- 
fused to reinstate the strikers, and have‘offered to give 
them two months’ wages and their free passage home, 
but the majority of the men refuse, and the company 
cannot act unless the whole of the men agree, so that 
matters are at a standstill. The terms of their con- 
tract seem to be peculiar, so that they apply to all or 
none in the matter of dismissal. 


In some of the English colliery districts there has 
been friction over the wages question, but chiefly, so 
far, with the surfacemen and theenginemen. At the 
Dronfield Colliery, in Derbyshire, there was a strike 
against an yy reduction of 15 per cent. beyond, 
it issaid, the 10 per cent. agreed to by the board of 
conciliation. Things at one time looked so serious 
that the police had to be called in to keep the peace. 

In Cumberland a strike spin the 10 per cent. re- 
duction was only averted by the rule of the union 
requiring a two-thirds majority, for the majority of 
the men voted against a reduction altogether. ; 

In Durham the men have decided to give in their 
notices for an advance of 15 per cent. This was de- 
cided upon at the close of last week. 

The strike at Rowley, in Staffordshire, has ended by 
a compromise, the owners having consented to increase 
the wages of the loaders by 2d. per day, and the stall- 
men by 1d. per day, which the men decided to accept, 
and be hawk work accordingly. 

The hauliers at the Gelli Colliery, Rhondda, struck 
work last week because they were refused their day’s 
pay when operations were suspended owing to a break- 
down of the machinery. About 800 of the miners and 
others were stopped by the breakdown, and they all 
demanded a full day’s pay, just as if the working of 
the pit had continued. his ought to be a mere 
question of contract and usage, and ought surely not to 
be a matter of dispute by a strike. No work, no pay, 





is purely a question of law in such a case, 
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One of the oddest things that has taken place for 
some time is to be found in the report of the recent 
conference with respect to bakehouses, and the condi- 
tion of such houses and of the workers. The confer- 
ence consisted of representatives of the vestries and 
local boards of London, a large number of delegates 
being present. It appears that the Public Health 
Committee of the Vestry of St. George the Martyr 
submitted a series of resolutions, uhiatied toa stormy 
discussion. The first of the resolutions declared ‘‘ that 
uniform metropolitan bye-laws regulating bakehouses 
be made by the London County Council, and be con- 
firmed by the Local Government Board, and that the 
duty of enforcing these bye-laws shall devolve upon 
the various local sanitary authorities.” This resolu- 
tion was carried without much opposition. But then 
came a resolution with respect to the conduct of busi- 
ness, construction of the premises, and the mode by 
which sanction should be given for establishing anew 
the business of a baker in London; and another to 
suspend the action as to premises for a number of 
years ; and a further resolution as to licensing bakeries: 
Upon all these recommendations there was a strong 
debate, with the result that the meeting broke up in 
disorder. The object of the conference was excellent. 
If the promoters had been content with one resolu- 
tion, the first, all would have been well, and it would 
have secured in the end all that was at present re- 
quired. Now the question has ended in a miserable 
fiasco. For the sake of health and decency, bake- 
houses must be better looked after, but attempts to 
drag in an entire reconstruction of the premises and 
mode of conducting the business will only delay really 
necessary reforms. 





The labour question is being pressed to the front in 
all the local elections that are now pending—in corpo- 
rate towns in the election of councilmen, as regards 
school boards in districts where the elections are about 
to take place, and in connection with the election of 
parish councils all over the country. Here, again, the 
danger is that some of the candidates, in their eager- 
ness to improve the social conditions of the masses, 
will promise too much. It is not so much a question 
of principle as a question of prudence. The result may 
be, therefore, that really necessary and valuable mea- 
sures will be delayed, although accepted in principle 
by all parties. ‘‘ Hasten slowly” is good advice in 
this matter. 





O.p-AcE Pensions.—The German Old Age and In- 
valid Pension Institution absorbs very large sums — in 
1892, for instance, not less than 22,425,035 marks, or 
about 1,120,000/. Of this sum 94 per cent. came from the 
old-age pension section, and only 6 per cent. from the 
invalid pension section. Of the above sum 8,971,072 
marks (448,000/.) are debited to the German Empire, and 
13,453,964 marks (672,000/.) to local insurance societies or 
funds. The average cost per individual of the whole 
nation is 198.71 pfennig, or nearly 2s., of which the 
empire defrays 79.5 pfennig, or about 94d. The average 
cost per individual varies considerably in the different 
parts of the empire. 





Tuk GLascow AND West oF Scornanpd TECHNICAL 
Cottece Screntiric Socrery.—A lecture under the 
auspices of the above Society was delivered in the Tech- 
nical College buildings on the evening of Saturday, the 
20th inst., by Mr. Alexander Morton, the subject being 
‘‘The Rotary Steam Engine.” The chair was occupied 
by the President, Mr. Bennis, who introduced the lec- 
turer as a well-known engineer, inventor of the ejector 
condenser, Morton’s valve gear, and a particular form of 
rotary engine, which would be described during the 
lecture. Mr. Morton then commenced his lecture by 
observing that the subject of rotary steam engines 
seemed to have a great fascination for inventors, judgin 
from the large number of types of this engine whic 
had been proposed during the last 100 years. In the first 
division of his paper, the lecturer described, by the aid of 
excellent drawings, the particular form of rotary engine 
known as the revolving piston engine ; carefully point- 
ing out the defects common to all the examples of this 
form of engine, namely, the great difficulty of getting 
the working parts, especially the reciprocating parte, 
steam-tight, and the great amount of friction which was 
cages in all these engines. Mr, Morton now dealt with 

is own form of rotary engine (see page 211 ante), which 
was modelled on the principle of Hero’s of Alexandria, and 
is therefore essentially a reactioneogine. Having described 
some preliminary experiments which he performed in order 
to discover the best form of nozzle to use in his engine, Mr. 
Morton proceeded to describe in a most lucid manner, 
which was further enhanced by a full set of working 
drawings, two forms of his engine, in each cf which the 
steam underwent five stages of expansion. He mentioned 
that his latest form of engine, which had been tested by 
eminent engineers, used 80 1b. of steam per hour per 
brake horse-power, and ran at 4000 revolutions per 
minut», He also mentioned that in his next engine he 
would have no hesitation in using 15 stages of expansion, 
and running it at 8000 revolutions per minute. Mr. 
Morton concluded a most interesting paper by saying 
that an engine of his or a similar type would be the 
engine of the future when high speeds, compactness, and 
freedom from vibration were desired. After some ques- 
tions bearing on the subject had been asked by several 


THE U.S. CRUISER ‘‘ MINNEAPOLIS.” 


TuE United States triple-screw cruiser Minneapolis 
had her official trial trip on July 14, and made the 
remarkable record of 23.073 knots average speed over 
a course of nearly 88 knots. 
the same as that used for the Columbia and New York, 
and extended from Cape Ann, Massachusetts, to Cape 
Porpoise, Maine. The course was plainly marked by 
large white buoys between 5 and 6 miles apart, and 
the ends of the course were well defined by shore 
ranges. 

The mean speed, without tidal correction, was 23.05 
knots, and adding the tidal correction, which was in 
her favour, brought the speed up to 23.073 knots, which 
secures her builders, the Messrs. Cramp, of Philadel- 
phia, a premium of 414,600 dols. The course lies nearly 
north and south, and was run over both ways, the 
mean going north being 22.9 knots, and going south, 
23.2 knots. 

Besides the buoys to mark the course, ships were 
anchored 200 yards west of each buoy to further define 
the course, and to take tidal observations. These ob- 
servations were gathered by the fast dynamite cruiser 
Vesuvius and brought to Boston and handed in to the 
Trial Board the same evening of the trial. 

The maximum speed made at any time by the 
Minneapolis is stated to have been 24.01 knots. 

It will be interesting to compare the performance of 
the Minneapolis with her sister ship, the Columbia, so 
the data of the Columbia’s trial are given in the Table 
with that of the Minneapolis, 


Table of Particulars. 
‘* Minneapolis.” ‘‘ Columbia.” 


Length between perpendiculars 411 ft. 7} in. me 
in overall .. én aa 415 ft. po 

Beam, extreme and load-water 

ine.. ie ais a -- 58 ft. 2h in. pe 

Area midshipsection, immersed 1212 sq. ft. an 

normal draught 

Draught at beginning cf trial, 

forward .. pe oF as 22 ft. Lin 

Draught at beginning of trial, ait Th. 6s 
BK end of trial, forward a. Ge 
” ” ” aft : 23 ” 3 ” 

Draught, mean for trial, forward 22,,8,, 2t ft. 3 in. 
‘so - - aft... 23 ,, 35 10. Su8% 
pe 0 2 average Ss. Mim Bubs 

Displacement at load draught .. 8005 tons 

~ mean draught on 
trial... ee is Pe 7387.5 ., 7350 tons 
Main Engines. 

Type.. Vertical inverted cylinder, direct acting triple- 

expansion. 

Number Three sets; centre, starboard, and port. 

Cylinders High-pressure, one, 42 in. in diameter. 

a Intermediate, one, 59 in. in diameter. 
a Low-pressure, one, 92 in. in diameter. 
Dynamo Engines (Three). 
Type .. pe ..24kilowattGo- 32 kilowatt Go- 
vernment marine verment marine 
set set 

Number of cylinders 2 

Diameter. ee ee oe 104 in. 13 in. 

Stroke of piston .. + a6 Sw ms 

Piston-rod diameter + oe 


Main Condensers (Steam Outside Tubes). 


Number ee a 3 3 
Cooling surface, each 9,474 eq. ft. 9,475.76 sq. ft. 
z Sie total 28,422 ,, 8,427 fe 
Ratio total cooling ) main boilers 1 to 1.695 1 to 1.522 
emstase te total | ve 1 to 1.764 1 to 1.501 
heating surface 
Auxiliary Condensers. 
Number ee -. 2 (steam out- Same 
side tubes) 
Cooling surface, each 680 sq. ft. ne 
” ”» total 1360 ” ” 
Pumps, Main and Auziliary. 
Air pumps, main. Number for One double aa 
each condenser .. wa ae cylinder 
Type .. .. Blake vertical, Po 
twin cylinders 
Kind of valves He = -» Vulcanised re 
rubber 
Diameter of pump. . 31} in. oa 
Stroke of pump... aa «“s se a 
Steam cylinder, high-pressure .. diameter 16 in. od 
Diameter 1. nosy aa 3 Sia. cs 
Steam cylinder, stroke .. éo 21 ,, ® 
Air pumps, auxiliary, number ..Two, one foreach 
auxiliary coa- 
Fe 
T P ..Knowles com- 
nin bined air and 
circulating, 
horizontal 
Kind of valves --Composition in 
air end, vulvan- 
ised rubber ina 
circulating end 
Diameter of pump .. . 10 in. 
Stroke of — a ie jee ee 
Steam cylinder, diameter ae oe 
Piston-rod, diameter as ik,, 
Steam cylinder, stroke ane as 
Circulating Pumps, Main. 
Type .. . Centrifugal Same 
Number .. Two, connect pe 


for each conden- 
ser, six in all 


Steam cylinder, diameter 10 in. aa 
Piston- ” 1} ” ” 
Water fan ” ” 


Steam cylinder, stroke 


Diameter of runner es = 36in.; casing, 





members, Professor Watkinson and the President made 
some interesting remarks. 


The trial course was' 











Diameter of water suction 12 ia. 123 ia. 
” » » Gischarge .. Wa T.« 
Fire and Water Service Pumps. (Two in Use on Trial ) 

Number 3 double Same 

Type .. - Blake vertical 

d duplex a 

Diameter cyliader .. 7} in. a 
°» piston-rod da lyr os 

Engine stroke “e ee ee W w 8 in. 

Diameter water cylinder .. 4} Same 

Stroke ” ” Sin. 

Feed Pumps, Main and Auziliary Feed. (Four in Use this Trial.) 

Type .. ee ee ‘ -» Blake vertical Same 

duplex 

Number 8 “- 

Location Main boiler- pe 

rooms 

Steam cylinder, diameter 12 in. pe 
” ” stroke 12 ” ” 

Diameter piston-rod .. ly¥s os 

Water cyliader, diameter @ a 

Feed Pumps, Main and Auviliary, for Auxiliary Boilers. 

Type .. o .. Vertical duplex Same 

Blake 

Number ws + oo 

Location .. Auxiliary boiler- “a 

room 

Steam cylinder, diameter 6 in. Ps 

Stroke ae ms ee Ss 7 io. 

Diameter piston-rod ns wD a Same 
ais water cylinder 43 4} in. 

Stroke ae. Sa a wa ' Se * . @ 

Fire, feed, and bilge pumps Two in use 

Type .. ae “ &a Horizontal Same 

duplex Blake 

Number i 3 3 

Location One in each Same 

engine-room 

Steam cylinder, diameter 12 sin. 14 in. 

Stroke - aa aa Bw « Wa 

Diameter of piston-rod ee lye 55 

Water cylinder, diameter <a S&S « 

Fire and bilge pum Three in use 

Type .. + .. Vertical duplex Same 
Blake 

Number 3 - 

Location -. Onein each an 

engine-room 

Steam cylinder, diameter ee 14 in. 14 in. 

Stroke “ ‘on ane 12 ,, 38 an 

Diameter of piston-rod .. ne , Same 

Water cylinder, diameter e ee pe 

Blowers. 
Fire Room. 

Type of engine .. Vertical direct- a 

acting, double, 

simple engine ; 

16 in use 

Steam cylinder, diameter 5 in. in 
‘ stroke .. ae 4 ow aa 

Diameter piston-rod i a 

Type of blower Sturtevant ‘i 

Number se, as 16 ea 

Location ,, . One over each ae 

end of each 
boiler 
Diameter ,, ad 60 in. a 
Area induction nozzle 1060.7 sq. in. 1061 sq. in. 
» eduction _ eo 2827 - 2827 
Main Boilers. 
Type .. . Cylindrical hori- Same 
zontal return fire 
tubular, double- 
ended 

Number i e “a aa 6 6 

Diameter, ¢xternal 15 ft. 9in, Same 

Length RE ee 20 ft. 18 ft. 

Number of furnaces each .. 8 8 

Type offurnace . ee Corrugated Same 
Total number of furnaces ae 48 48 
Diameter of furnaces, internal .. Least, 40 in. ; 
greatest, 423 in. 
Length of grates ee 7 ft. 6 ft. 6} in. 
Working pressure .. oa 160 Ib. Same 
** Minneapolis.” 
— feo Eit Ba Halts “a 
} a ™~ *| Boilers. 

Gratesurface sq.ft.| 186.7 | os 6} lee _ | OR 1,120.2 
Heating surface ..' 6400°39' 861 | 5539.89 | 6400.89 | 38,405.34 


** Columbia.” 


Grate surface --| 168 Pr iae| ee 168 | 1,008 
Heating surface .. ee 295.42 | 4701.4 | 5579.82 | 34,478.92 





Main Boilers—continued. 




















424 in. by 8 in, 
wide 


‘**Minneapolis.” ‘* Columbia.” 
Type .. ee oo -. Same as above 
Number es ee 2 
Diameter, external 15 ft. 3 in. Same 
Length “ ae ea 18 ft. ee 
Number of furnacesineach .. 8 os 
Type of furnace “a Corrugated 2 
Total number of furnaces a 16 ide 
Diameter of furnaces, internal .. Least, 39in.; 39 in., 43 in. 
greatest, 41} in. 
Length of grates 6 ft. 6 in. Same 
Working pressure .. 160 Ib. “a 
‘* Minneapolis.” 
| Plate | Tube | Total | Total 
ae h pate 1 Boiler.|1 Boiler.|1 Boiler.| All. 
Grate surface sq.ft.) 168 | “i -- | 168 | 336 
Heating surface ..| 4894.61! 790.46 | 4104.15 ' 4894.61 9789.2 
** Columbia.” 
Grate surface | 
Heating su: face } | Same 





ae 
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Auxiliary Boilers. 
“Mi polis.” 
. .Cylindrical hori- 
zontal return 
fire tubular, 
single-ended 
2 


“oe CG ‘| hi ” 
Same 





Type .. 


Number és eo 
Diameter, external 
Length ” oe it 
Number of furnaces each 
Type offurnace.. on 
Total number of furnaces es 4 
Diameter of furnaces, internal... Least, 33 in. ; 
greatest, 37 in. 
5 ft. 10 in. 
160 Ib. 


** Minneapolis.” 


<. 10 ft. 124 in. 
| 8 ft. Gin, 


2 
Corrugated 


Length of grates 
Working pressure .. 


Plate | Tube Total | Total 
1 Boiler. 1 Boiler. 1 Boiler. 1 Boiler. 2 Boilers 





Grate surface sq. ft. ae ree oe 
Heating surface . 976.382 | 151.656 824.67 


** Columbia.” 


Same 


| 32 64 
976.32 1952.64 


Grate surface VI} 
Heating surface 5 | 





These two auxiliary boilers furnished steam for dynamos only, 
and are not considered in the performance. 


‘* Minneapol's.” 
Ratio of grate Main boilers 


surface to total 
heating surtace ) Main 


** Columbia ” 
1 


83.09 32.9 
and 1 1 
auxiliary 32.9 3 
Grates (main and auxiliary 
boilers) oe os 
Draught = — 
Number of blowers 
Capacity each 


Shaking cone 
Force 
ne 16 
-- 10,200 cubic 
feet at 1 in. of 
water 
Propellers. 
.. Modified Griffith- 


true screw 
three-bladed 
3 


Type .. 


Number 
Material 
Diameter 


.. Manganese bronze 

.. Centre, 14 ft.; 
starboard and 
port, 15 ft. 

. From 19 ft. 6 in. a 

to 22 ft. 

. Centre screw, 
$i tt. ¢ in.; 
starboard and 
port, 22 ft. 

. Centre, 1to 1.54; 
starboard and 
port, 1 to 1.47 


Pitch, adjustable .. 


21 ft. 6in. for 
all three 
screws 


Pitch for trial 


Ratio diameter to mean pitch Centre, 1 to 
1.55; star- 
board & port, 
1 to 1.433 

Performance. 

Steam pressureat boilersbygauge 150.32 Ib. 

Steam pressure at high-pressure 

steam chest, starboard engine 

Steam pressure at high-pressure 

steam chest, port engine 

Steam pressure at high-pressure 

st-am chest, centre engine .. 

Steam pressure, first receiver, 

starboard engine - és 

Steam pressure, first receiver, 

port engine 

Steam pressure, 

centre engine .. oe oe 

Steam pressure, second receiver, 

starboard engine os oo 

Steam pressure, second receiver, 

port engine - eo <3 

Steam pressure, second receiver, 

centreengine.. ee ee ’ 

Vacuum in er of sar aA % ee 


147.2 
150.7 145 


145.5 


first receiver, 

63.5 
29.2 
25.4 
22.7 
25.6 ;, 
2.1 ,, 
a 4 


sers, inches of starboard 6.11 ,, 
mercury .. e- (Centre .. 25.31 ,, 


Mean Effective Pressures in Cylinders in Pounds per Square Inch. 
Main Engines: 
Starboard high-pressure .. 
- intermediate pressur 
Re low pressure .. 26 
Port high pressure ae os 
», intermediate pressure 
», low pressure .. 4 ox 
Centre high pressure oy ee 
- intermediate pressure ., 
low pressure 


49.32 Ib. 
34.53 ,, 
13:83.,, 
46.39 ,, 


55.63 Ib. 

29.54 ,, 

14.73 

61.57 

26 

12.6 

56 25 

26.19 ,, 

a 11.55 ,, 

{ starboard 
port 

centre .. 


Revolutions per | 
minute, main engines \ 


Pumps, air .. 


132.9 
127.68 
15; Starboard, 17 ; 
port, 18.6; cen- port, 13.9 ; cen- 
tre, 13.7, double tre, 14.4 
strokes 
.. Starboard, 240,5; Starboard,151.7; 
port, 168.8 ; cen- port,144; centre, 
tre, 159.4 123.6 


Pumye, circulating 


80.7 
1876.36 
1779.98 
1978.92 

20,366.23 h.-p. 


Pumps, feed, double strokes per 
minute... 
1922.17 
1724.84 
1747.34 
17,991.11 b,-p, 


18,077.296 ,, 


fevrb'rd h.-pr. 
Indicated horse-{ port Pa 
power.. ee (centre o 
Collective of all main engines .. 
* main engines, air, 
circulating, and feed pumps .. 20,493.34 ,, 
Collective of main and auxiliary 
engines used on trial -- 20,812.28 ,, 
Collective of all machinery during 
trial per square foot of grate 
surface .. ee es oe 
Same per square foot of heating 
surface .. $a - is 
Cooling surface, square feet per 
indicated horse-power, main 
condensers os os os 
Heating surface, square feet per 
indicated horse-power .. 


18,509,242 ,, 


13.77 4, 





The coal used on the Minneapolis trial was the best 
quality Pocahontas coal, and was not hand-picked. 

The Minneapolis boiler space is a little greater than 
the Columbia’s, but the difference between them in 
speed cannot be accounted for by this fact. It is stated 
on the best authority that the fit of the Columbia’s 
pistons was responsible for some heating of the ma- 
chinery, which made driving her impossible. The 
Columbia was certainly not forced as she might have 
been, and the Minneapolis might have done a little 
better if the contractors had not started across the line 
20 minutes before the specified time, and before steam 
had reached the maximum pressure. 








LAUNCHES AND TRIAL TRIPS. 

Tue latest addition to the fleet of the Union Steam- 
ship Company, Limited, the twin-screw Royal Mail 
steamer Norman, has reached Southampton. The Nor- 
man has been constructed by Mesers. Harland and 
Wolff, and has a tonnage of 7392 tons. Her principal 
dimensions are: Length, 500 ft. over all; breadt 
moulded, 53 ft.; depth, 37 ft. 6in. She is fitted with 
twin-screw triple-exp snsion engines to give her a speed of 
about 18 knots. ‘Ihe first-class saloon seats 250, the 
second-class 100, and there is accommodation for 160 
steerage passengers. The hull is divided by nine bulk- 
heads, and a special feature is the ability to steam to the 
Cape and ve without requiring to coal on the way. 
The Norman leaves Southampton on her first voyage on 
November 10, and it is anticipated that she will make her 
passage to ee Town in about the same time as her sister 
mail steamer Scot. 


Messrs. Ropner and Son, Stockton, launched on the 
15th inst. a steel screw steamer of the following dimen- 
sions: Length over all, 328 ft.; breadth, 42 fb. 10 in. ; 
depth moulded, 20 ft. 11 in. She will carry over 4000 
tons deadweight on Lloyd’s freeboard. Her triple-expan- 
sion engines are by Messrs. Thomas Richardson and 
Sons, Hartlepool, of 1100 indicated horse-power, with two 
large steel boilers, working at 160 lb. 


The s.s. Uranienborg, built to the order ot the Steam 
Navigation Company Dannebrog, of Copenhagen, was 
successfully launched at the yard of the Elsinore Iron 
Shipbuilding and Engineering Company, Elsinore, Den- 
mark, on the 11th inst. This steamer is built of steel to 
the highest class at British Lloyd’s special survey, and 
her dimensions are 268 ft. 6 in. . 37 ft. by 18 ft. 34 in. 
depth of hold. The engines are of the triple-expansion 
type, indicating 650 horse-power. 


The new cruiser Fox, which was built and engined at 
Portemouth Dockyard, made a successful four hours’ 
trial under forced draught in the Channel. Her mean 
trim was 18 ft., and she was propelled with twin 
screws having a diameter of 13 ft. and a mean pitch 
of 17 ft.; the average boiler pressure amounted to 144.8 lb., 
and the vacuum varied from 24.6 in. to 25.8 in, in 
the two sets of engines. Under these conditions, and 
with 1394 and 142 revolutions respectively, a collective 
indicated horse-power of 9063, or 63 beyond the specifi- 
cation, was obtained with 1.3 in. of air pressure, which 
gave a mean log speed of 20 knots. During the 
run a trial was made of Messrs. Cutmore’s system for 
effecting audible voice-pipe communication between the 
bridge and the engine-room. The orders, notwithstand- 
ing the noise of the machinery, were distinctly heard. 


Messrs. John I. Thornycroft and Co., Chiswick, have 
launched the new torpedo-boat destroyer Ardent. The 
new vessel it 200 fv. long and 19 ft. beam, and will be 
fitted by her builders with engines and boilers of the same 
type as those supplied by them to Her Majesty’s ship 
Daring, being guaranteed to give her a speed of 27 knots. 


The new English Channel steamer Columbia went ona 
trial cruise in the Firth of Clyde on the 13th inet. She 
has been built by Messrs. James and George Thomson, 
Limited, Clydebank, for the London and South-Western 
Railway Company’s express mail and passenger service 
between Southampton and Havre, especially in connec- 
tion with the Transatlantic service of the American 
Line, The object being to convey passengers to and 
from the Continent as expeditiously as possible, the 
veasel is of the twin-screw type, and very fast. Between 
perpendiculars she is 270 ft. long, her beam is 34 ft., 
and the gross tonnage 1150 tons. To suit the night 
voyage for which the vessel is specially intended, the 
saloon accommodation is quite subsidiary to that for 
sleeping. In all, there are quarters in double-berthed 
state-rooms for 100 first class passengers—an innovation 
which will doubtless be appreciated by travellers, when 
it is considered that in many of the steamers on the 
Continental routes the passengers are accommodated 
in one large saloon. The whole of the state-rooms 
in this class are situated almost exactly amidships. 
In order to effect this improvement, the boilers have 
been placed in separate compartments, and a number 
of cabins fitted up between the two funnels. The three 
vessels which the firm built for the company five 
years ago have been very successful. Their speed is the 
same as that of the Columbia, but the builders have been 
able to so improve the machinery in form and efficiency 
that in the case of the new vessel the speed is obtained 
= only two-thirds of the power necessary for the 
others. 


Messrs. Caird andCo., Greenock, on Saturday, the 13th 
inst., launched a steel screw steamer named the Simla 
for the Peninsular and Oriental Steam Navigation Com- 





pany. Dimensions: Length, 430 ft.; breadth, 49 ft.; 
depth, 33 ft.; of 5700 tons gross, and with a carrying 
capacity of 7000 tons. The builders will supply triple- 
expansion engines of 3000 horse-power indicated. 


Messrs. Lobnitz and Co., Renfrew, launched on the 
17th inst. the twin-screw hopper dredger St. Martin, 
which they are building to the order of the British Admi- 
ralty. The dredger will be fitted by the builders with 
twin-screw engines, and dredging machinery to work at a 
depth of 46 ft. below water. 


Messrs. John Reid and Co., Limited, Whiteinch, 
launched on the 15th inst. the Loa, for the Compania Sud 
Americana de Vapores, Valparaiso. The vessel measures 
about 365 ft. in length, and is built of steel to Lloyd’s 
highest class. The machinery, which is being fitted by 
the Greenock Foundry me ma consists of triple-ex- 
pansion engines, having cylinders 28 in., 45in., and 74 in. 
in diameter by 54 in. stroke. 


The s.s. Oopack has completed her speed trials in Bel- 


h| fast Lough. She is the second of two vessels built by 


Messrs. Workman, Clark, and Co., Limited, to the order 
of the China Mutual Steam Navigation Company, 
Limited, London, and is of the following dimensions : 
Length, 370 ft.; breadth, 45 ft. lin. ; depth moulded, 
29 ft. 10 in, ; with a gross tonnage of 3880. The machi- 
nery has been constructed at Messrs. Workman, Clark, 
and Co.’s ne works, and consists of triple-expansion 
engines, with cylinders 26 in., 42 in., and 71 in. in dia- 
meter ; stroke, 48 in. Steam is supplied from two steel 
boilers fitted with James Howden and Co.’s system of 
forced draught, and there is also an auxiliary boiler of 
180 lb. pressure. The mean speed on trial was 14 knots. 


The Louisiana is a passenger and freight steamer, built 
by John Roach and Son, Chester, Pa., in 1879, from 
designs of the late John Baird, for American coasting 
trade. She belongs to the Cromwell Steamship Com- 

ny, and runs between New York and New Orleans. 

er hull is of the following dimensions : Length over all, 
349 ft.; length between perpendiculars, 324 ft.; breadth 
moulded, 39 ft.; depth moulded, 27 ft. 7 in.; draught of 
water, maximum, 22 ft.; displacement at maximum 
draught, 5200 tons ; gross tonnage (with old machinery), 
2840 tons register. A feature of the vessel is the absence 
of a shoe connecting the rudder-post and keel. The 
lateral stiffness of the rudder-post had to be maintained by 
the end of the propeller shaft, which extended into a bear- 
ing incorporated with it. Her machinery, built by the De- 
lamater Iron Works, New York, consisted of a twin vertical 
compound beam engine, with high-pressure cylinders 30 in. 
in diameter by 72 in. stroke, and low-pressure cylinders 
56 in. in diameter by 86 in. stroke, with valves of the 
poppet variety, and eight externally fired, return tubular 
boilers 8 ft. 6 in. in diameter and 12 ft. 2in. long. The 
United States cruiser Chicago, built in 1889, has engines 
and boilers of a similar character, except that the valves 
are of the plain slide variety. The new machinery of the 
Louisiana, just completed, consists of a vertical, three- 
cylinder, triple-expansion engine, constructed and fitted 
on board by the Newport News Shipbuilding and Dry 
Dock Company, of Newport News, Va. The old boilers 
have been replaced by two double-ended Scotch boilers. 
made of open-hearth steel, 12 ft. 9 in. mean diameter of 
shell, and 20 ft. in length. The working steam pressure 
is 170 lb. per squareinch. The cylinders are of the follow- 
ing dimensions: High-pressure cylinder, 24 in.; inter- 
mediate cylinder, 39 in.; and low-pressure cylinder 64 in. 
in diameter by 45 in. stroke of piston. All cylinders have 
valves of the piston slide variety, placed in front of the 
engine and operated by the See-Marshal valve gear. 


On the 22nd inst., Messrs. Wm. Simons and Co. 
launched from their yard at Renfrew, complete, with its 
dredging and Pane ling machinery on board, the twin- 
screw hopper dredger St. Enoch. This vessel is built to 
the order of the British Admiralty, and is a duplicate of 
the St. Alban, which has just been started to work at 
Portsmouth. It is designed to dredge and discharge clay 
of a very adhesive nature, and is capable of working to a 
depth of 46 ft. under water. At the launch there were 

resent Messrs. Painter, Parker, and Scoggins, Her 

ajesty’s surveyors, under whose supervision the vessel 
has been built, 





BELGIAN BrrquettTEs..—The exports of briquettes from 
Belgium in August were 39,304 tons, as compared with 
43,024 tons in the corresponding period of 1893. The 
aggregate exports for the first eight months of this year 
were 391,960 tons, as compared with 314,582 tons in the 
corresponding period of 1893. France figured in these 
latter totals for 153,930 tons and 152,755 tons respectively, 
while the exports to Switzerland were 57,796 tons and 
50,101 tons respectively. 


CaTALOGUE.—Messrs. Edgar Allen and Co., Limited, of 
the Imperial Steel Works Sheffield, have recently suc- 
ceeded in making steel castings showing great magnetic 

srmeability. A number of these have been tested by 

rofessor Ewing, who reports that he has not hitherto 
met with any material so well fitted for use in the field 
magnets of dynamos. Mr. Kapp also reports that the 
castings are decidedly superior to wrought-iron forgings. 
A catalogue containing permeability curves for this steel 
has now being issued by Messrs, Allen, and will prove of 
interest to dynamo manufacturers.— Messrs. O. Behrend 
and Co., of 61, Fore-street, London, E.C., have sent us 
copies of their trade price list of switches, cut-outs, 
lamps, and other electrical plant. The catalogue in ques- 
tion is very fully iJlustrated, 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1882—1888, 

The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Spectfication ts 
not illustrated. 

Where Inventicns are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 88, Cursttor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,883. Bullers, Limited, Birmingham, and E. J. 
Chambers, Dudley, Worcester. Brackets or Sup- 
ports for Insulators for Telegraphic, &c., Purposes. 
{11 Figs.) November 3, 1893.—The improved bracket is made 
of a metal rod, each end of which is divided into two branches. 
Each branch carries an insulator. The four branches are so 
arranged that the wires carried by the insulators are always 
situated at the angles of a square in a plane cutting the wires at 
right angles. This arrangement enables the wires to be carried 




















spirally around a common axis without altering their relative 
positions at the angles of a square. The body part @ of the 
bracket depends on each side of the wooden arm bp, to which it is 
fixed by a screw bolt and1utatc. a', a2, a3, atare the branches 
of the forked ends of the bracket a. These branches are at each 
end turned outwards or away from each other, and then upwards, 
for the purpose of carrying the insulators d indicated in dotted 
lines. (Accepted September 12, 1894). 


20,896. Siemens Brothers and Co., Limited, Lon- 
don. (Siemens and Halske, Berlin.) Working Sema- 
phore Signals by Electricity. (5 Figs.) November 3, 
1893.—The improved apparatus comprises the signal arm operat- 
ing mechanism A, and the apparatus B in the signal box. The 
mechanism A consists cf an electromotor m situated at the signal, 
and adapted to drive a worm s gearing with a toothed wheel 7 in 
either direction, according as current is sent through one or other 
of the field-magnet windings. The axis of the wheel 7 has loosely 
mounted on it a T-shaped. lever ¢ connected by a rod w to the 
signal arm, so that the motion of the lever ¢ is directly imparted 
to the signalarm. The lever ¢ carries a spring catch, the tail / of 
which constitutes the armature of an electro-magnet 2 mounted on 
the lever t. When current is passed through the electro-magnet 
x the armature tail 7 of the catch is attracted, whereby the catch 
is caused to engage with the toothed wheel y and thus couple the 
lever ¢ with the latter, so that when the wheel 7 is rotated by the 
electromotor m the lever ¢ is carried round with the wheel and 
also moves the signal arm accordingly. When the circuit of the 
electro-magnet x is broken the catch is withdrawn from the wheel 
by its spring, and the lever ¢ being now free, the signal arm is able 
to move by gravity into the horizontal or ‘‘ Danger” position III. 
shown in Fig. 1. Current is conveyed to the electro magnet x by 
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means of brushes /1, f2 sliding over contacts z!, 22. The lever ¢ 
is also connected by a rod w? to a switch 6, which, in moving with 
the lever and signal arm, slides over a fixed contact b!, and 
thereby maintains the main circuit closed as long as the signal 
arm is moving, but by the time the signal arm has assumed its end 
position III. for ‘‘ Line clear” the switch will have moved off its 
contact, thus breaking the motor circuit and_ bringing the appa- 
ratus to rest. To bring the signal arm to ‘“ Danger” the signal- 
man moves the switch g so as to break the circuit of the electro- 
magnet x of the lever ¢. The catch is then withdrawn from the 


position brings the switch b on to its contact b'! again. To set 
the signal arm at ‘‘ Line clear” (Fig. 2) the switch g is moved so as 
to bring those windings of the field magnets of the motor m into 
circuit which cause the motcr armature to revolve in the corre- 
sponding direction. The signalman’s apparatus B consists of the 
double-reversing switch g adapted to move over contacts 1 to 5, 
and of four wire coils with iron cores which are connected dia- 
gonally and form two electro-magnets k and 0. Between these 
electro-magnets is a pivoted iron indicator bar n, which is at- 
tracted by the electro-ragnet k when the signal arm is at 
‘* Danger,” and by the other electro-magnet o when the signal 
arm is at “Line clear.” (Accepted September 12, 1894). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

16,749. Sir W. Arrol and W. Foulis, Glasgow, 
Apparatus for Charging Gas and other Retorts. 
{7 £tgs.] September 6, 1893.—This invention relates mainly to 
improvements on the apparatus described in the specification of 
Patent No. 14,440 of 1891, granted to the present inventors. 
According to the present invention the coal hopper A is situated 
on the top front end of the carriage framework B, and is stationary 
in relation to the machine, so that it does not required to be 
raised and lowered as hitherto. The coal is led from the hopper 
A on to the delivery-plate C through an automatic self-adjusting 
passage or vertical shoot D Dl. The hopper A is provided with 
an internal daeh-plate F to relieve the pressure of the coal on 
the moveable door F', and so insure a regular supply of coal 
to the revolving feed-wheel G, which has ite operating cylinders 
H and H'! arranged in line with each other. The ramsare con- 
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nected together and with the rack H? in sucha manner that the ram 
of the small or constant cylinder H forces back the ram of the large 
cylinder H! directly, without the intervention of a pawlas hitherto. 
The feed-wheel G is operated by the rams of the cylinders H and 
H! by means of a trigger arrangement at the rear end of the main 
frame E or beam E’. The pusher K and pusher-rod K' are mounted 
below the beam E! ofthe main frame E’, E?, on which the hori- 
zontal cylinders L and rams L! are mounted. The shaft M which 
regulates the travel of the pusher is mounted above the top plate 
E2 of the beam E'. The raising and lowering cylinders W and ram 
W' are mounted horizontally on the top of the framework B of the 
carriage B'. The hand or power gearing R, for moving the 
——_ B! from one set of retorts to another, is arranged to work 
with double power, and with a flywheel R'. The machine is 
modified when intended to be used for charging retorts at a con- 
siderable height from the floor. (Accepted September 12, 1894). 


_ 20,677. H. P. Holt, London. Brake Apparatus for 
Gas-Motor Locomotives or Cars. [3 Figs.} November 1, 
1893.—In this improved brake apparatus for gas locomotives, gas 
supplied at moderate pressure through a reducing valve from the 
reservoirs of compressed gas, is, by means of a valve worked by 
driver or conductor, made to operate on a brake piston so as to 
put on the brakes. The gas which go operates is then conducted, 
when the brakes are taken off, at reduced pressure to supply the 
gas-motor engine. ((Accepted September 5, 1894). 


7934, J. M. While and J. Timmins, Barrow-in- 
Furness, Lancs. Combined Gas Producer and 
Steam Generator. [3 Figs.) April 21, 1894.—The producer 
A is constructed with double walls of plate metal that form the 
inner and outer walls of a steam generator OC, which is closed at 
the bottom by a ring C', and at the a by an upward extension 
of the outer wall. A casing D surrounds the upper portion of the 
gas producer, forming therewith an annular space D! which com- 
mupicates with the interior of the gas producer by a lateral open- 
ing E extending through the double walls of the steam generator, 
and with a gas outlet pipe F. A vertical —— is provided 
between the opening E and the pipe F. The upper part of the 
steam generator, which forms the top of the gas producer, is 
traversed by vertical Lac po H, which serve as stays for the crown 
of the gas producer, and are closed by lids, and correspond to the 
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usual working holes. A charging tube I traversce the upper part 
of the steam g tor C, an ts the fuel hopper B with the 
interior of the gas producer A. The tube I is controlled by a valve 
J which is cylindrical, and formed with pockets, so that by rotat- 
ing it, the fuel will be fed into the producer in an intermittent 
manner in small quantities at a time. At the bottom of the pro- 








toothed wheel 7, and the signal arm in moving into the ‘‘ Danger” 


ducer a conical perforated casting K contains the usual steam jet 





apparatus. The fuel heated in the gas producer A also serves to 
heat the steam generator through its inner wall. The gas made 
in the producer passes in a heated state through the opeving E into 
the space D! surrounding a part of the steam generator ©, round 
which it flows, and thus assists in generating steam therein. The 
gas then passes out through the pipe F for use in other steam gen - 
rators or furnaces. The steam genera‘ pagses away through 
the pipe L for use where required. (Accepted September 12, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

14,076. B. A. Hjorth and F. H. Getzmann, Stock- 
holm. Pi ana other Wrenches. [i /iy.) July 21, 
1894.—In this improved wrench one of the two shanks of the 
wrench is not directly jointed to the other shank, as is usually the 
cace, but is, instead, suspended on an arm which is — to the 
other shank. Theshank a is adjustable longitudinally on the arm 
ce, which is pivoted to the shank b. Thearm cis made in the shape 
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of an eye-bolt, screw-threaded throughout the greater part of its 
length, and passing through a lug d on the sbank a, which is held 
in the desired position by means of two adjusting nuts ¢. (Ac- 
cepted September 12, 1894). 


MINING, METALLURGY, AND METAL WORKING. 


21,167. J. Westwood, London. Corrugated Floor- 
ing for Bridges, &c. [5 Figs.) November 7, 1893.—The 
improvements consist in making the depth of the ordinary trough- 
like flooring plates greater at the centre than at the ends, where 
the flooring plates rest on the girders or supports, so that the 










Fig.2 Fig.3. 


form of the plate when blocked is that of an inverted bowstring 
girder, the top flanges being level, while the bottom is curved. 
Fig. 1 is a side elevation, Fig. 2 is a transverse section of an im- 
proved flooring plate, and Fig. 3 shows the plates connected 
together to form a flooring. (Accepted September 12, 1894). 


3224. J. M. While, Barrow-in-Furness, Lancs. 
Manufacture of Steelor Iron Plates. [4 Figs.) Feb- 
ruary 14, 1894.—This invention relates to a mechanical appliance 
for turning over the slab at either side of the rolls of a plate 
mill. In one arrangement of apparatus as applied to the 
feed rollers of a mill, A, A! are two hydraulic cylinders 
arranged one above the other, and fitted with doubie-action 
rams B, The lower ram B' is connected by a crosshead C 


and rods D with the lower arms of a pair of levers E, the 
other arms of which are normally in a horizontal position. 
These levers E are jointed to fixed guide-rails placed between 
and parallel to the axes of the feed rollers. The upper ram BR 
y acr 





is ted b head C and rods D with a carriage G adapted 





to slide on the guide-rails, and provided with antifric'icn rollers 
G'. The crossheads C slide on fixed guide-rod*, The rams are 
provided with separate valve mechanism so that the caniage G 
and the levers E can be operated independently of each other. In 
order to turn completely over a slab I, situate on the feed rollers, 
the carriage G and the levers E are first moved simultaneously 
by their rams into the pcsitions indicated by dotted lines, so that 
the carriage G will push the slab I laterally across the feed rollers, 
and the levers E will raise the slab from a flat to a vertical position, 
and then push it over so that its uppermost surface will rest 
against the rollers G! of the carriage G, which is then moved 
backwards by the ram B in order to gently lower the slab on to the 
feed rollers, and thus complete its turn over. (Accepted Sep- 


tember 12, 1894. 
PUMPS. 

21,253. C. E. Owens, London. Boiler Feed and 
other Pumps. [5 Figs.) November 8, 1893.—This invention 
relates to a construction which has for its object to enable the 
valve seats of feed pumpe to be rapidly removed without damage. 
For this purpose the ¢ for the suction valve d, and the seate for 
the delivery valve 7, are combined in a separate casting b, which 








bears, by means of flanges y, h, upon corresponding beds onthe main 
valve-box casting a. The pote om b is secured = lace by a dog i, 
which is screwed down so as to press upon the “ae coverk. To 
remove the valve seats it is only necessary to release the dog and 
lift the cover, when the seats, ether with the valves, can be 





lifted out without any risk of injury. Fig. 2 illustrates 
modified construction. (Accepted September a 1894). , 
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RAILWAYS AND TRAMWAYS. 


14,449. H.W. D.Dunlop, Lucan, Dublin. Cars and 
Carriages. (3 Figs.) July 27, 1893.—The object of this inven- 
tion is to provide a means for preventing the shock occasioned by 
violent stopping or starting of cars, &c. Instead of building a car 
as one structure, the car, according to this invention, is sepa- 
rated into a lower portion or underframe A, and an upper por- 
tion or body B, the body B being arranged to slide or oscillate 
longitudinally on the underframe A by means of longitudinal rails 
D which are fixed on the bottom of the body B and fit and run in 
grooved wheels C, mounted on the top of the underframe 4A, or 


see 


td 


the rails may be fixed on the underframe, and the wheels to the 
bottom of the body. Jaws E are fixed on the bottom of the body 
R, and fit over the buffer-rods F, and on each buffer-rod is fixed a 
collar F', Springs G encircle the buffer-rods and bear on the 
collars. When the vehicle receivesa shock, the latter is not trans- 
mitted to the body, but the body slides relatively to the under- 
frame through a short distance until the jaws E meet and com- 
press the springs G ; if then the motion be not stopped, the collars 
F' cause the buffer-rods to act upon the stronger buffer springs by 
which the body B is finally brought to rest slowly without shock. 
(Accepted August 29, 1894). 


16,492. J. A. Markley, Clifton Forge, Va., U.S.A. 
Car Couplers. [9 Figs.) September 1, 1893. (Date claimed 
under International Convention, February 3, 1893.)—This invention 
relates more particularly to car couplings of the ‘‘ Janney” or 
‘*twin-jaw” type. C,C are drawbars, each of which is formed with 
a recessed head C! having at one side lugs c, c perforated to receive 
the pivot bolt of a swinging V-sha: coupling hook C2, The 
outer hooked end c? of the coupling hook is adapted to interlock 
with the corresponding arm c? of the coupling hook C? on the ad- 
jacent draw-head when the parts are coupled together, while its 
ioner longer arm cl is recessed at c* to engage a projection c4 of an 
eccentric catch C3 pivoted within the recess of the head, so that 
when the parts occupy the position indicated in dotted lines in 
Fig. 1, both arms of the coupling hook will extend transversely of 
the head, and the recessed arm of the hook will be engaged by the 





catch, and the parts will be locked in this position by the coupling 
pin C4, The pin C4 passes vertically through openings in the 
draw-head in position to bear against a straight edge of the eccen- 
tric catch, so as to prevent the latter from turning when the hook is 
locked. By withdrawing the pin C4, the hook C? may be rotated so 
as to cause the catch to turn upon its pivot and release the hook, 
thereby disconnecting the couplings. At the same time a ct upon 
the catch will be thrown across the opening which receives the pin C4, 
so as to permit the latter to rest thereon in position to drop down 
and engage the catch when the coupling hook is again connected, 
and automatically lock the parts in proper position. By this con- 
struction the strain upon the draw-hook is distributed between 
the two points of connection ut opposite sides of the draw-head so 
as to relieve the strain upon the pivot bolt ; the — renewable 
hook only being subject to the greatest strain, and, therefore, 
more liable to break, (Accepted September 5, 1894.) 

20,389. S. Pettit, Kingston-on-Thames, Surrey. 
Securing Keys in Railway Chairs. (3 Figs.) October 
28, 1898.—The object of this invention is to dispense with the 
wedges at present employed for securing keys in railway chairs, 
This is effected by fixing longitudinally to the key a strip of 
metal (hoop iron, for example) of such length and in such a 
manner that when the key has been driven in the chair the ends 
of the strip can be turned over against each side of the jaw of the 
soar’ so as to secure the key firmly. (Accepted September 5, 
1894). 


SHIPS AND NAUTICAL APPLIANCES. 


21,173. B. M. Drake and J. M. Gorham, London. 
Propelling ee for Boats. [2 Figs.] November 
7, 1£93.—Two tra‘ ke's B adapted to carry small motor engines 








agen 


M are secured in a removable manner on the overhanging ends of 
a transverse bar, also secured in a removable manner to the gun- 





wales of the boat. To each bracket B is fixed a light tubular 
framing A, to the apex of which is fixed a single tube A!. 
Through the latter passes a propeller shaft S connected at one end 
to the motor engine M, and having at ite other end a screw pro- 
no P projecting beyond the tube A'. (Accepted September 12, 
1894 


20,776, L. W. Lindop, Ellesmere Port, Chester. 
Screw Propellers. [4 Figs.) November 2, 1893.—This 
invention relates to a screw propeller the pitch or angle of whose 
blades can be quickly and easily adjusted from the engine-room 
or other part of the vessel without stopping the engioes. The 
boes or tailpiece A is made hollow, with a removable end B. The 
blades C, with their shanks D, have a bearing in the boss A, and 
are also connected toacrank E, A spider-collar F, fixed to the 


shaft G, is slotted in each of its three arms to allow the crankpins 
H to slide in the slots. The driving-shaft K is keyed into the boss 
A, and is made hollow to admit the shaft G. A cotter N ) 
through a slot M in the shaft K, through the shaft G, and into a 
box O, which is formed in two parts, united by bolts Q. The box 
O rides on the shaft K, and is connected by means of pins R, 
links, and suitable gearing to a hand-lever T. (Accepted Sep- 
tember 12, 1894). 


STEAM ENGINES, an EVAPORATORS, 
C. 


20,414. B. H. Thwaite, London, and J.B. Fur- 
neaux, Gateshead-on-Tyne. Apparatus for Gene- 
rating Steam. [7 Figs.) October 28, 1893.—A isa water and 
steam drum connected by straight outer tubes C with longitudinal 
water vessels B, B, one at each side of the furnace. The tubes C are 
open at both ends, and contain each an inner tube C!, which 
terminates in the drum A above the upper end of its outer tube, 
and is there formed with a trumpet-mouth C? or with a guide C3, 
The lower end of each inner tube projects beyond its containing 
outer tube into the corresponding water vessel B. Tubes D, D, 
curved as shown, also connect the drum A with the water vessels 
B, end portions of these curved tubes pass through the vertical 
— formed by and between the straight tubes 0. To protect 
the double tubes C, C' from pitting, a strip of zinc is wound 
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spirally in the annular space between the outer and inner tubes, 
so as at the same time to cause the water to flow upward ina 
spiral direction(Fig. 2). Water is fed into one of the water vessels 
B. Steam and water ascend from the vessels B by the straight 
tubes D and by the annular spaces between the tubes C and C' 
into the steam drum A. The cooler water descends by the inner 
tubes Cl. The nests of tubes C and D are inclosed by a combus- 
tion chamber M having readily removable walls. A perforated 
arch G of refractory material may be employed. The main air 
supply is preferably provided by means of artificially induced 
draught. A secondasy air supply may be provided by means of 
air passages F, The products of combustion pass through the 
space O! around the steam and water drum A, and upwards 
between the tubes C and D, and by the upper casing O O to the 
chimney. (Accepted September 12, 1894), 

20,986. ays Limited, Soho, and J. N. Floyd, 
Handsworth, atts. Direct-Acting Steam Pumps. 
(4 Figs.) November 4, 1893.—This invention relates to the com- 
bination with steam pumps of the kind known as “ special” and 
duplex steam pumps of improved mechanism for reversing the 
slide valve of one or of each steam cylinder when its Paton 
is at or about the end of its stroke by the action of the piston 
in the other steam cylinder when at or about the middle of its 
stroke. The improved mechanism comprises an additional tappet 
box f fixed at or about the middle of the steam cylinder 6 and con- 
taining a lever g which turns on a centre A and has one end 
meagre 3 slightiy through the’ slot ¢ into the cylinder b. The 

x f also contains two tappets k and J, which are situated re- 
spectively on opposite sides of the lever g at an angle of about 
45 deg. therewith, and are pressed to their eeats h? and /2 by coiled 

. That part of the box f in which the tappet x is 

tuated, is connected by a steam pipe n with one end of the 
small reversing cylinder of the steam chest in which the usual 
reversing pistons work, and the other part of the box / containing 
the teppet J being connected by a steam pipe p with the opposite 
end of said peewee be oman When the piston e moving in the 
cylinder 6 in the direction of the arrcw in Fig. 1 is at or about 





the middle of its stroke as shown, the P gy e strikes the pro- 
—e end of the lever g in the cylinder b so as to cause the 
ever to rock in the direction of the arrow shown in Fig. 2, and 
to lift the tappet 2 from its seat i? and thereby allow the steam be- 
hind one of the reversing pistons in the steam chest of the other 
steam cylinder to pass through the pipe p on to the exhaust side 
of the piston e in the steam cylinder b. The slide valve of the other 


is 








cylinder is thereby reversed in the ordinary way 80 as to also 
reverse the motion of the piston in this steam cylinder. A 


similar but reverse operation of the slide valve and reversing 
pistons of this steam cylinder takes place on the return stroke 
of the piston e of the steam cylinder b. (Accepted September 5, 
1894). 


TEXTILE MACHINERY. 


20,916. J.C. Walker and J.E. Stephenson, Shipley, 
and A. Ambler, Wilsden, Yorks. Scouring Wool. 
(4 Figs.| November 4, 1893.—The ia, provement consists in pro- 
viding in apparatus for scouring or washing wool and other 
fibrous substances in which tbe wool is carried through the wash- 
bowl by the flow of the washing liquor, means for intermittently 
squeezing the wool against the bottom of the washbowl during 
its passage through the latter. The wool, &c., to be washed is 
fed in at the feed end A of the washbowl A', and the wasbing 
liquor is constantly flowing from the feed end to the delivery 
end A2 of the bowl, where it falls into the vat B, and whence it 











is pumped back into the feed end. The wool is intermittently 
equeezed as it is carried through the bowl by rockers C, C!, C2, C®, 
extending across the interior of the bowl. The rockers have 
an arm D on each side and are provided with teeth E engaging 
with a toothed rack E!. The arms D have plain rocking faces F 
riding upon plain surfaces F! on bracketsG, The acting faces 
C4 of the rockers are kept just off the bottom H of the bowl. The 
face Fland the teeth E! are curved up at one end J, £0 that 
each time the rockers are oscillated in that direction they are 
thereby lifted away from the bottom of the bowl, in order to 
allow the wool to flow along with the liquor whilst the rockers 
are lifted in this manner. (Accepted September 12, 1894). 


MISCELLANEOUS. 


20,861. D. C. F. Wulff, Bremen. Valves. (8 Figs.] 
November 3, 1893.—The improved lift valve is constructed in the 
form of a spiral sprivg a fixed at its widest portion to what may 
be called the usual seat of the valve, the inner edge of which has 
@ mean diameter sufficient to give the necessary area for the 
thoroughfare of the valve. The successive convolutions or layers 
are arranged to overlap each other. The terminal layer which 


Fig. 





forms the minor diameter of the valve is closed with a rivet or 
fixed to the valve spindle. The valve is placed with its minor 
diameter towards the pressure, which will thustend to close the 
successive layers tightly upon each other. Fig. 2 shows a valve 
formed of a coiled metallic — filled with india-rubber show- 
ing on the underside. In Fig. 3 the valve is shown provided with 
an auxiliary spring to insure the tight closing of the valve when 
the pressure is low. (Accepted September 12, 1894), 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 86, Becfurd- 
street, Strand. 
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STEAM BOILER EXPERIMENTS. 
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STEAM BOILER EXPERIMENTS. 
No. XVI. 
By Mr. Bryan Donkin, Jun., and Professor 
A. B. W. Kennepy, F.R.S. 

Experiment No. XXI. April 24th, 1889. Fixed 
Locomotive Boiler.—Permission having been granted 
by the Belgian State Railways Department, this 
trial took place at their testing station near Brussels. 


coal. 


materials and moisture. 


ing on the lines, and has a large grate surface. 
general design is shown by Figs. 63 and 64 annexed. | are duly recorded in the books of the station. 

Coal is supplied to the Belgian State Railways! these trials have been going on for many years, the 
by various contractors, who bind themselves to pro- | authorities must have a very interesting collection 
vide a certain quantity of coal which must have a | of facts relating to the various kinds of Belgian 
specified evaporative power, and must not contain coal. 
above a certain specified amount of incombustible the trial of his coal, personally or by his repre- 


It was similar in every respect to those work- | rejected, according to the results of the tests, 


Its | showing its evaporative power, &c., all of which 
As 


The contractor is allowed to be present at 


The object of the daily | sentative. 


tests is to determine whether or not the con-| The boiler tested was of the ordinary locomotive 
tracts have been fulfilled. Large quantities of type as used on the Belgian State Railways, but 
coal are sent in daily as samples from various without wheels. There was no brickwork except 
‘collieries and contractors. The coal is accepted or just round the smoke-box, as shown in the engrav- 


The coal burnt was sent out especially by the authors 
from England. 

The experiment was made on one of the fixed 
locomotive boilers daily used for testing the Belgian 











Resutts oF ExpERmMENtT No. XXI. 
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PARTICULARS AND DIMENSIONS OF BOILER. I PRINCIPAL OBSERVATIONS—continued. 











Date of Trial: | Stoking : 
ae ’ Thickness of fires ue saa aa aes 24 in. 
pril 24, 1889 Number of times each fire stoked per hour... 4 
Place: 
Royal Testing Station, Brussels, Belgium. Temperature of Air: 
: Temperature of air in boiler-house ... 55 deg. Fahr. 
Type of Boiler : ps »» outside house 55 “ a 
Locomotive fixed. 
Heating Surface: ee 
: ? Chimney draught ose 0.81 in. 
Heating surface of boiler ... 1177 square feet, 
Firegrate: Radiation Experiment: 
Dimensions of firegrate ... ... 8 ft. 62 in. by 8 ft. 108 in. Coal per hour necessary to Maintain pressure on! ON ately 30 Ib. 
Area of grate ” WTS et. bag "s Ea bt dod - Per cent. of total coal used, lauding edben and actos, per hour 3.75 
Ratio of heating surface to grate surface aaa 37.4 
Flues: ' PRINCIPAL RESULTS, 
Kind of flues and direction of gases ~ {Re tek Bone’ Seraight Combustion! ; 
8 shea tie is Pounds of coal burnt per square foot of grate surface per hour... 25 5 
” ” ‘a heating surface per hour 0.68 
Time PRINCIPAL OBSERVATIONS. | cenieateabiatiines ait: Chains 
Duration ... m A oe Ry _ & hours Thermal units per sq. ft. of heating surface per hour, boiler only 6968 
Steam Pressure: | Evaporation: 
Mean ee pressure above atmosphere... 90 Ib. ieee of water evaporated per pound of coal from feed tem- ib 
» absolute steam pressure aap x aA aa ia 104.7 Ib. perature ... sia “as sas sat om iii das aa 8.86 
Temperature Fahr. corresponding to this pressure uw. =a O38 deg. Fahr. || ae evaporation per pound of coal from and at 212 deg. : 
a aa oad a a yee Be a ae 0.64 ,, 
Feed Water! | Equivalent evaporation per pound of coal pure and 7 a 11.42 ,, 
‘Heguperteraoe teen en" sok da) ats ees 59,16 deg. Fahr. ™ . ” square foot of Fate perhour ... 271.3 4s 
Total feed water evaporated ... - eee 6, 35,492 Ib. i| ,? ae, 3 eating surface, boiler 1-2 2s 
* . per hou 7,098 ,, ! Factor of evaporation... ah a hs pee 1. 
Coal and Ashes. | 
Total coal a on grate ... 4085 lb. | Serene ae 
P rawn ... a we isd oss 81.5 ,, | 
_ used, including ashes and clinker 4003 | Heat Evolved. Per Cent.| Heat Absorbed. Per Cent. 
” 
Per cent. of ash and clinker in total coal used was a 5.2 —— ‘ sag ao — 
> . ._ Moisture in fuel - ... = aa — ix sh 1.5 | Heat from pure and dry coal, 100 Heating and evaporating water, 73.2 
Total weight of pure and dry coal used per hour ... co ae 747 lb. | Radiation ... a “ait 37 
Ratio of total pure and dry coal to coal including ash, &c. 0.932 Unaccounted for, &c. 23.1 
Total coal used, including ash and clinker, per hour __... 801 Ib. 
»» Weight of ash and clinker ieee A. 209 ,, Total 100 Total 100.0 
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ings. Thus all the conditions were very similar to 
those existing when working on the line. This 
boiler is known on the Belgian State lines as 
Type 28. A portion of the steam made during the 
experiments was allowed to go into the smoke-box 
and up the chimney to produce a given draught, 
which in this case was ;'y in. 

M. Ségart, the chief engineer of the station, gave 
every assistance, and one of the authors was 
present. 

The gases of combustion could not, unfortunately, 
be analysed. The feed was measured in the large 
circular tanks in daily use, and their cubic con- 
tents have often been checke?. The boiler has 
1177 square feet heating surface, and there are 226 
tubes 11 ft. 32 in. long, 1,9; in. in diameter, having 
1039 square feet heating surface. The flue area 
through the tubes is 4.6 square feet ; the firegrate 
is 8 ft. 10Zin. long by 3 ft. 62 in. wide and 
slightly inclined, as shown in Fig. 63. The test 
was good in all respects ; the usual Belgian stoker 
attended to the fire. 

The steam generated was not utilised in any way, 

“but discharged into the air. The gases of com- 
bustion from the furnace passed through the tubes 
to the smoke-box, and thence up a brick chimney 
about 15 ft. high. 

As will be seen by the Table of Results, the coal 
burnt per square foot of grate was 254 lb., the 
water evaporated per pound of coal per hour (from 
212 deg.) 10.6 lb., and the water per square foot 
heating surface per hour 7} lb., and the boiler 
efliciency 73 per cent. These are good results, but 
not quite so high as those obtained with the loco- 
motive tested on the Great Eastern Railway both 
on the line and in the yard.* 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

As announced in our issue of last week, an 
ordinary general meeting of the Institution of 
Mechanical Engineers was held on Wednesday and 
Thursday, October 24 and 25, in the theatre of the 
Institution of Civil Engineers, Professor Alex- 
ander B. W. Kennedy occupying the chair on both 
evenings. The usual introductory business having 
been transacted, the President called on the Secre- 
tary to read the first paper. 


STaNDARD ScREWs FOR WATCHES. 


This was a contribution by Mr. Charles J. 
Hewitt, of the Lancashire Watch Factory, Prescot, 
entitled, ‘‘The Manufacture of Standard Screws 
for Machine-Made Watches.” This paper we shall 
print in full shortly, together with the illustrations, 
and we will, therefore, give only a brief abstract on 
the present occasion. 

After referring to the trouble caused the watch- 
maker, and more especially the watch - repairer, 
by defective screws, and also from the fact that no 
certain standard was observed in the watchmaking 
industry, the author went on to point out the abso- 
lute necessity for standard sizes for all parts of the 
movement of watches when the production was 
carried on by means of the factory system on a 
large scale, such as that followed in America and 
now at Prescot.t The standard for screws which 
was recommended by the Committee of the British 
Association, and which will be found in the report 
of 1882, is that adopted by the Lancashire Watch 
Company, and it may be stated that all informa- 
tion with respect to the standard is to be obtained 
from Professor M. Thury’s ‘‘Systématique des 
Vis Horlogéres.” It is a V-thread of 47} deg., 
rounded top and bottom through ,*,ths of the height, 
and the pitch P is directly related to the diameter 


D by the formula D = 6P°. In order to formu- 
late a standard series it was decided to adopt the 
successive powers of 0.9 millimetre for the pitch, 
the index of the power designating the number for 
the screw ; thus the pitch of No. 6 screw is got 
by raising 0.9 millimetre to the sixth power, 
the pitch being therefore 0.53 millimetre, and 
the diameter 2.8 millimetres. The standard is 
retained by means of master taps, one set being 
used for making screw dies, and the other for pro- 
ducing dies for making working taps. These 
master taps are made on a small screw-cutting lathe 


* For results of the Great Eastern experiments, see 
ENGINEERING, Vol. liv., e 501. 

+ An account of the Lancashire Watch Company’s 
works at Prescot will be found in ENGINEERING, vol. lvi., 
pages 1, 38, and 69. 





specially designed for the work, and after harden- 
ing the screw threads are ground in the same lathe 
that cuts the thread. Instead of a cutting tool, a 
small accurately-made grinder is inserted in the 
tool-box of the lathe and driven by a band through 
idler pulleys. A disc of soft steel turned to the 
thread section, and charged with diamond dust, is 
mounted on the end of the grinder spindle, and it 
traverses along the screw in exactly the same way 
as a cutting tool. The die most in use is simply a 
tapped hole, which, for convenience, is usually 
made in the centre of a small thin disc of steel. 
The disc is made small and thin, because the less 
metal there is surrounding the hole the less the 
distortion produced by hardening ; and in addition, 
although the die is not split, yet the pressure 
exerted by the die-holder is sufficient to produce 
a slight modification in the diameter of the 
screw, provided the die be small enough. In 
the present case the die may be made small 
enough, because the die-holder is so designed as to 
prevent the die from bursting. The adjustment of 
the die in the holder is utilised to correct the 
alteration of size caused by hardening. The author 
next went on to refer to the screwing machines 
used, and by means of wall diagrams explained 
their action. It will be evident that without the 
illustrations it would be impossible to make the 
design of these intricate machines clear, and we 
must therefore defer any detailed description until 
we reproduce the illustrations that accompanied 
the paper. All screws are cut from the solid rod 
or wire. In the machine referred to, an example 
of which was shown in the theatre, there were four 
hollow spindles, so that four wires could be operated 
on at once. When started, the machine works on 
unattended until it has formed the rods into screws 
complete with slits, when it automatically stops 
until fresh rods are inserted. The use of four 
rods, which is the distinguishing feature of the 
machine, renders it possible to have all the four 
tools in operation simultaneously. It is plain 
that turning down the shank by the first tool 
and screwing it by the second, cannot be done 
together where only one screw at a time is being 
operated upon, nor can the burr from screwing be 
removed by the third tool, or the parting cut be 
made, until the screwing is finished. Therefore, 
in machines working upon only one rod, three at 
least of the tools must be idle, while the fourth 
only is at work ; but with four tools working con- 
tinuously on four different screws, all tools can be 
kept constantly in action on their respective opera- 
tions. The chucks naturally are automatic, and the 
tools are carried in a turret, which has a step-by- 
step rotation, through a quarter of a revolution at 
each step, thereby bringing the tools round into 
such a position that each cuts in succession upon 
each screw. The slitting saw is secured to the end 
of a rocking shaft, placed in a suitable position and 
worked byacam. The screw is taken from the 
parting tool to the slitting saw by a carrier, the 
motion being very ingenious. 

The discussion on this paper was opened by Mr. 
Thomas Buckney, who was one of the British Associa- 
tion Committee of 1882, which devised the standard 
screws referred to. He congratulated Mr. Hewitt 
on his paper, which was to him one of the highest 
interest ; and he also congratulated the author 
on having adopted the British Association thread, 
which he (the speaker) believed he was the first to use 
commercially. The committee of 1882 was suggested 
by the Post Office authorities, who found great in- 
convenience from the many different threads in use. 
Although he signed the Association Report, he did 
not agree with all the recommendations contained 
in it, but he was in unison with the general conclu- 
sions. So far as he dissented, however, he was in a 
minority, and therefore loyally bowed to the de- 
cision of his colleagues. He would have preferred 
a standard based on the Whitworth form of thread, 
and also that the British inch should have been 
used as the unit of measurement in place of the 
metric system. He had, however, used the British 
Association standard for years, and found the 
system excellent, far better than anything they 
had before. He was not aware, previously, 
that any mechanic had formerly worked out 
the series independently, but he was now glad 
to hear that Mr. Hewitt had done so, and 
it would be interesting to compare the two. 
The British Association gauge was almost iden- 
tical with that adopted by a Swiss Committee, 
appointed for the purpose of considering the sub- 
ject. They followed the same lines in their investi- 





gation as Whitworth, collecting a number of screws 
most in use, and selecting from them the best 
points. The British Association standard differed 
from that of the Swiss Committee in the shape of 
the thread. It was thought desirable to make the 
thread in the nut stronger than that of the stud, as 
the latter was often screwed into a plate, and it 
was easier to replace the stud than the plate. The 
speaker pointed out that Mr. Hewitt followed the 
practice of taper slitting, that is to say, the slit of 
the screw thread was of taper section, and this he 
(the speaker) thought an improvement. With re- 
gard to the design of the machine shown, evidently 
a great deal of ingenuity had been spent upon it, 
but it was very difficult to follow the description 
and the drawings as the paper was read, more time 
for consideration being required in order to grasp 
all the details. There was no doubt, however, that 
it was a very beautiful piece of mechanism, ad 
did its work well. Mr. Buckney also referred to 
the grinder used in the tool-box of the lathe. He 
pointed out that it would distort the thread by 
reason of the angle of inclination differing at the 
top and bottom. 

Mr. Bryan Donkin said he did not notice any 
mention of the number of revolutions made by the 
machine, nor its output. He would like to know 
the number of these machines that were at work. 

Mr. W. Taylor, of Leicester, said that his in- 
terest was with larger screws than those referred to 
by the author. He was a member of the Stan- 
dards Committee appointed by the Photographic 
Society of Great Britain, and had given a good 
deal of attention to screw threads. At his works 
in Leicester he had tried to secure interchange- 
ability for threads of lenses, in which it was desir- 
able that the screws should go together without un- 
due force being used. The fundamental conditions 
to be observed were very simple. Every male screw 
should be at least as small as the standard, and every 
female screw as large. He had hoped Mr. Hewitt 
would have said more as to the method of originat- 
ing and measuring threads. The optical instru- 
ment makers knew the difficulty of getting the same 
sized threads not nominally standard only, but such 
as would go together without force. He had brought 
with him one standard screw for his fittings, of 2 in. 
diameter, and he showed a double calliper gauge, 
one side of which was ;j5, in. less than the other. 
The screw should pass through the one side of the 
gauge and not the other. This, of course, measured 
only on the crest of the thread, but if care were 
taken that the thread were not abnormally ‘‘ fat,” 
the screws would be sure to go together. In his 
works he must have had some millions of combina- 
tions, but up to the present he had not met a case in 
which screws would not go together, and that with 
not more than ;j)5 in. shake. Mr. Taylor went on to 
say he was one of four lucky members of the Insti- 
tution of Mechanical Engineers who went round 
the Lancashire Watch Factory, with the author of 
the paper, when the Institution visited Prescot 
last summer. He was struck with admiration at 
the wonderful way in which the arrangement of 
numberless beautiful tools was carried out, and it 
was & marvel to him how the author had managed 
to get through the amount of work he had per- 
formed in no very great space of time. It would 
be satisfactory, the speaker said, for Mr. Buckney 
to hear that the series of screws adopted by 
the Photographic Society was based on the 
English inch and the Whitworth thread. There 
were sizes advancing by } in. from 1 in. in diameter 
up to any size required. For the smaller diameters 
the pitch was 24 threads, but above 33 in. in dia- 
meter there were 12 threads, and those of Whit- 
worth form. For such work as he was accustomed 
to, it was sufficient if accuracy were approached 
within ;j95 in., but, doubtless, for the fine work 
Mr. Hewitt required, closer approximation to 
exactitude would be necessary. If interchangeability 
could thus be insured with all watches, it would be 
a great step in advance. In his own case he found 
it perfectly easy to secure uniformity in one factory, 
but it was a very different thing when the work 
had to be extended to a large number of estab- 
lishments. 

Mr. Zachary Lloyd asked if the author found any 
difficulty in cutting a thread with a die. At Nettle- 
fold’s Works, with which he was connected, they 
used a single cutter, and they found that even 
reversing the die would strain the thread to some 
extent. His firm used the British Association 
standard for all sizes below } in., and the Whit- 
worth standard above. The machine illustrated 
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by the author was so complicated that the details 
could not be understood without study. The 
system was entirely different from that to which he 
was accustomed, as in it the screws were made 
from a continuous wire, whilst in Nettlefold’s works 
they were cut from blanks. 

Mr. David Joy said that he had learned a great 
deal that evening, and that the machine before 
them was the most elaborate and beautiful that 
had ever been produced at a meeting of the Insti- 
tution. He noticed that many motions were pro- 
duced by springs, and he would like to ask what 
kind of springs were used—whether they were in 
compression or extension. He would also like to 
know to how far they could be relied upon. As an 
engineer, he had experience only of springs for 
safety-valve purposes. 

Mr. Jenkin asked what arrangement there was 
for taking up slack caused by wear. He had found 
that to be a difficulty with turret lathes. 

Sir Frederick Bramwell said that if he under- 
stood Mr. Taylor’s remarks, the latter insured fit 
of the screws by making the male thread small and 
the female larger. That was a very simple method, 
but it would not secure tight fitting. He would 
be glad if Mr. Taylor would say something more 
on this point. Mr. Taylor said that the screws he 
referred to were photographic screws, in which it 
was necessary to put the parts together without 
forcing, so as to get free fitting. They were not 
like gas-fittings or screws for holding down work, 
and as long as undue shake could be prevented, 
that was all that was required. As he had ex- 
plained, by his system of gauging accuracy was 
obtained within ;7 5 in., which was found sufii- 
cient. Sir Frederick Bramwell said he had not 
appreciated that Mr. Taylor was referring to large 
diameters for lenses ; he had in his mind, rather, 
screws for holding work together. 

Mr. Hewitt, in replying to the discussion, re- 
ferred to Mr. Buckney’s remarks as to the merits of 
different threads. He (the speaker) preferred the 
British Association V-thread of 474 deg. to the Whit- 
worth 55 deg. thread for screws used in watchmak- 
ing. As to the distortion of the thread by grind- 
ing, to which Mr. Buckney had alluded, he did not 
claim that the thread was absolutely and mathema- 
tically perfect. No doubt the grinding did theoreti- 
cally make the thread incorrect, but the operation 
corrected errors far greater than it introduced, 
and for practical purposes it was highly desirable. 
As to the limit of error, they adopted throughout 
the factory gauges which gave a variation confined 
to a limit of 5,55 in. That standard applied not 
only to screw-cutting, but to gearing and other 
parts. With regard to the number of screws that 
could be produced by the machine shown, 6000 per 
day of 10 hours was the average for ordinary work. 
The machine might return a far greater number, 
but it was not thought advisable to work it at an 
excessive speed. With regard to Mr. Joy’s re- 
marks as to springs, it would be noticed they were 
only used for return motions. They always 
adopted spiral springs, and used them in compres- 
sion whenever possible. 

Mr. Zachary Lloyd had referred to the diffi- 
culty of keeping threads to an exact pitch when 
using a die, but by the use of a mechanical 
guide they minimised that defect. “This guide 
was shown in the illustration, and. worked in the 
manner of a guide screw. In reply to another 
question, the author said a lubricant was used ; the 
heat was small, and was carried away by the lubri- 
cant. They hardened the screws, but being so 
short, the distortion was so slight as to have no 
practical effect. With regard to taking up the slack 
of the machine, they had not found any difficulty 
in this respect. All wearing surfaces were har- 
dened, ground, and then stoned to a perfect sur- 
face, and they would run for very long periods 
of time without the smallest indication of wear. 

Professor Kennedy, in proposing a vote of thanks 
to the author, said that the paper was not only an 
example of extemely careful work, but it was a 
record of one of the most ingenious and complete 
machines for doing complicated work that had ever 
been brought before the Institution. The paper 
thoroughly explained the mechanism. 

The meeting then adjourned until the following 
evening. 


Borer SHett Driwiinc MacHINEs. 
On the members assembling on Thursday, Oc- 
tober 25, the proceedings commenced with the 
reading of Mr. Samuel Dixon’s paper entitled 








‘* Drilling Machines for Cylindrical Boiler Shells.” 
This paper we shall also print in full, together with 
the illustrations. 

The author commenced by referring to the intro- 
duction of steel plates into the construction of 
boilers, and pointed out the now well-recognised 
necessity for drilling the plates in position. He gave 
an interesting description of the earlier machines 
designed for this purpose, pointed out their defects 
and the manner in which experience had suggested 
improvements. In this way he brought the sub- 
ject up to the present day, and then gave a descrip- 
tion of a multiple drilling machine made by his 
firm (Messrs. Kendall and Gent) for Messrs. Joseph 
Adamson and Co.’s boiler works at Hyde, near 
Manchester, where it is now in operation. In this 
machine, which we shall illustrate when we publish 
Mr. Dixon’s paper, the multiple drilling heads for 
the circular seam are mounted upon a cross-slide 
carried by two uprights, as in a planing machine. 
The cross-slide is raised and lowered by hand or 
power to suit the varying heights of rings. The 
drills on the cross-slide are five in number, and 
can be set to varying pitches and angles. There 
are six drills for the butt seams arranged upon a 
vertical column on the opposite side of the circular 
dividing table. The table is an annular ring with a 
large hole in the centre, and is carried on friction 
rollers only. In the central hole stands a strong 
upright, sliding on an independent bed below the 
table, so that it could be advanced or withdrawn by 
a screw actuated from the outside of the boiler 
shell, and could be brought up against the inside of 
the shell opposite to the drilling spindles, so as to 
form a rigid support for the work. It is available 
for supporting the shell when drilling the butt 
seams by being set in the opposite direction. In 
this machine all the drills can be quickly set to 
varying pitches, and at the same time made to point 
directly to the centre of the boiler without disturbing 
the action of the machine. The drills can also be 
advanced or withdrawn simultaneously by the work- 
man standing in one position and actuating a single 
lever only. Independent adjustment of each drill 
is provided, and each can be independently stopped 
from advancing. The drilling heads for the circular 
seam are rigidly supported by the uprights at oppo- 
site ends of the cross-slide, whilst the introduction 
of the internal support to the shell greatly increases 
rigidity. There is a quick speed for taking up the 
clearance between the drill points and the plate, 
and it is continued until the drills have entered to 
almost the full diameter of the hole. The levers 
for starting and reversing the machine, and for 
giving quick speed for entering, are on one plat- 
form. The author also described a method he had 
devised of advancing and withdrawing any number 
of drills simultaneously through precisely the 
same distance, no matter at what angle their 
spindles might be set, the rate of advance being 
at a suitable speed for drilling, while the 
return of the drills was almost instantaneous. 
This was effected by forming on the drilling 
spindle at the opposite end to the drill a square 
threaded screw which engaged with the thread in 
a circular nut. If the nut were revolved at the 
same speed as the spindle, no advance of the drill 
would be made ; if, however, the number of revo-. 
lutions of the nut were diminished, by differential 
gearing, the drilling could be advanced at corre- 
sponding speed. On the spindle was mounted 
a sleeve with a sliding key, the latter acting as 
gearing for the nut when the drill was advancing. 
The connection between the sleeve and the first 
driving pinion was so formed by a strong catch 
that it would drive the revolving nut with the 
spindle running in one direction only. Henee, 
when the direction of rotation of the drill spindle 
was reversed, the nut remained at rest, and the 
spindles were therefore withdrawn at a speed due 
to the full pitch of the screw. 

At the conclusion of the reading of the paper, 
Mr. Dixon stated that he had, having regard to 
the exigencies of space, only indicated the broad 
lines of his subject. Two full-sized drilling heads, 
such as were used in the machine described, had 
been placed on the table. He referred to the 
method of obtaining a slow advance of drill, while 
the work was being done, and the quick return, just 
described. This, he said, had been found to work 
excellently ; the great point being that the operator 
was sure of his work, even with drill spindles which 
he could not see. He might mention that although 
the machines described were designed more espe- 
cially for marine boiler shells, they had also been 





-on the flat 





used for the barrels of locomotive boilers. Some 
engineers, however, preferred to drill locomotive 
boiler plates before being put together. 

Mr. Joseph Adamson said that the introduction 
of the present method of drilling boiler plates in 
position, had nothing to do with steel plates ; it 
originated with the terrible boiler explosion that 
occurred at Messrs. Sharp, Stewart, and Co.’s 
works many years ago. he late Daniel Adam- 
son had visited the scene of the explosion, and was 
shocked at the display of what would be considered 
(in the present days of improved apparatus and 
better material) the greatly inferior work. In 
those days the plant of a well-equipped boiler yard 
consisted chiefly of a punching machine and a pair 
of rolls. The late Mr. Adamson, impressed by 
what he saw, made his first boiler of steel, the 
material for which cost 50/. per ton. The first 
steel plate the speaker recollected being worked 
into a boiler, was to take the place of a copper 
plate in a locomotive firebox ; that was in 1858, at 
which time he was only a boy. In 1862 he saw the 
first multiple drilling machine for boiler shells, and 
in 1863 he had to work at it, but the shell was so 
flexible that a toolsmith was required constantly at 
work to keep the drills in order. He had the day 
before seen the first boilers (made in the year 1862) 
with shells drilled in position. They were at work in 
London at the present time, and the owners were 
only now going to reduce the pressure to 50 lb. 
after 27 years’ service. They were made of steel 
of 35 tons to 36 tons strength ; the plates were ;5, in. 
thick, and were double-riveted, the strength of the 
joint being 75 per cent. The author had spoken 
upon the speed of drilling, saying that with twist 
drills of the common size, }# in. in diameter, and 
assuming perfect rigidity both in the machine and 
in the work, the best speeds were 96 revolutions 
per minute, and for advance 90 revolutions per 
inch of traverse, or 1, in. per minute. Mr. 
Adamson considered in regard to the rate of work- 
ing that the time occupied in changing was more 
important than an additional sixteenth of traverse. 
If it took an hour to effect the change, it would 
take a great deal of speed in traversing to make up 
for the time lost. There were, however, other 
things to consider besides speed of traverse. With 
regard to the machine described by the author, 
which had been erected at his (the speaker’s) 
works, he could only say that it had worked excel- 
lently up to the present. 

Mr. Hulse was the next speaker. He commenced 
by saying they were much indebted to the author 
for giving such a very interesting history of boiler 
drilling, so far as it related to Lancashire boilers, 
also for a record of his valuable improvements in 
drilling machines for dealing with these boilers. It 
was noticeable, however, that the drilling of other 
boiler shells, such as the marine, on which drilling 
was the practice long anterior to the Lancashire 
boiler, and to the locomotive boiler, which is a 
cmeeeny recent innovation, had not been 
touched upon. The late Mr. J. S. Hulse some 20 
or 25 years ago made many multiple-spindle ma- 
chines, not only for drilling marine boiler plates 
in the flat, but also for opening out the holes after 
bending. After a time the machines for operating 
tes were discarded, and those 
for dealing with the plates after bending only used, 
being, of course, modified and strengthened for the 
purpose. In these the boiler shells were placed 
horizontally, a method which, the speaker said, 
seemed to possess advantages not confined to the 
marine type only, but for all sizes of shells down 
to the comparatively diminutive drums of the 
water-tube ion such as had been adopted for 
Her Majesty’s torpedo-boat destroyers. The chief 
features claimed by the author for his machine, in 
which the shells, or, rather, sections of them, were 
operated upon vertically, were not, the speaker 
said, indigenous to his machine, for equal facilities 
might be claimed for machines dealing with shells 
placed horizontally. Moreover, two additional and 
very important features might also be included : 
1. That all the circumferential seams may be 
drilled at the same time. 2. That the same 
drill spindles which deal with the circumferential 
seams may be readily grouped to operate upon the 
longitudinal seams. With regard to the means 
adopted for quickly withdrawing the drills, it 
would appear preferable to avoid the reversal of 
rotation, on account of the liability to injure the 
cutting edges by so doing. With reference to 
locomotive boiler drilling, Mr. Hulse said it might 
be of interest to the Institution to have a short 
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STRATEGIC MOUNTAIN RAILWAYS; BLACK FOREST AND HOLL VALLEY RAILWAYS. 
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description of a machine recently constructed by 
his firm for Messrs. Dubs and Co., of Glasgow, 
designed by Mr. ©. M. Davies, a member of 
the Institution. The general arrangement, the 
speaker said, was strikingly novel, and reflected 
great credit upon its designer. The chief points 
the inventor had in view in scheming this ‘‘ plural 
drilling machine” were: 1. That the numer- 
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drilling, and the drilling completed with the fewest | following description of the machine referred to: 
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attached, is placed in bearings upon a trolley and run 
endwise into the machine. AJl the holes in the upper 
half are then drilled, and afterwards the boiler is moved 
half-way round, and the holes in the remaining portion 
drilled, the work being thus completed with but one 
shift of the job. The machine has two horizontal slide 
beds, placed respectively on opposite sides of a pit, in 
which the trolley referred to runs upon rails. Vertical 
standards carrying the self-contained countershafting are 
attached to the ends of each bed. In the beds are racks 
by means of which the several radial drilling headstocks 
are traversed by hand or power in either direction for 
rapid adjustment. The radial drilling headstocks con- 
sist of segmental arms upon which the spindle slides are 
traversed by means of curved racks, the radii of the 
age surfaces being struck from the imaginary centre 
line of boiler, so that when dealing with the barrel the 
drills always point to the centre. In order to cope with 
holes at all the various angles met with in a locomotive 
boiler, each segmental arm is mounted upon a swivel base, 
and each drill spindle is provided with a radial adjust- 
ment in a vertical plane. tary motion is transmitted 
from the countershafts to the drill spindles by means of 
endless leather bands and bevel gearing, tension apparatus 
being fitted to each radial drilling headstock in order to 
keep the band tight, and friction clutches provided for 
supplying and suspending the rotation of each spindle 
independently. An independent self-acting feed motion 
7 screw and differential gear is provided for each spindle, 
also a quick traverse in and out. The machine under 
notice has six drill spindles, but this number may be 
varied to meet special requirements.” 


The inventor had informed Mr. Hulse that a 
large boiler, having in it upwards of 1000 holes 
}# in. in diameter, had been drilled with four drills 
only in operation in the short time of 16 hours, 
including setting. With further reference to the 
speed of drills and rates of feed, the speaker had 
received from the North-Eastern Engineering Com- 
pany a record of work done. Before giving the 
figures, however, the speaker stated that in the 
machine performing the work the boiler shell 
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in front of the machine, which had four hori- 
zontal radial arms and drill spindles. After 
these had operated round a certain portion of 
the circumference, the shell was partially re- 
volved by power upon the rollers until a fresh 
portion was presented tothe drills. The usual sizes 
of holes drilled are 1jin. to 1gin., going some- 
times up to 1f in. in diameter. The drill spindles 
make 150 to 160 revolutions per minute. The rate 
of advance of feed is 1,4 in. per minute, when 
the drills are making 150 revolutions per minute. 
The points of the drills are forged flat, with lips 
slightly bent to give keen cutting edges ; twist drills 
being unable to stand the heavy duty as recorded, 
which is equal to a circumferential cutting speed of 
about 50 ft. per minute with an advance of ;},th of 
an inch for each revolution of the drills. Mr. Hulse 
had brought photographs of the machine, which 
were handed round at the meeting. 

Mr. Beeley, of Manchester, said that in 1857 he 
first began to make steel boilers in association with 
the late Daniel Adamson. With the early machines, 
when drilling in position the shell was slung, and 
therefore moved up and down with considerable 
movement, so that perfect alignment of pitch of 
holes was not obtained. It might appear foolish 
in the present day to use only one drill at a time, 
but he had made experiments with different speeds 
of drills, and found that some machines with four 
drills, costing 3007. or 400/., did not do more work 
in a given time than a single drill. The speaker 
dwelt upon the necessity in this respect of the 
rigidity of work. He said what was required was 
absolute resistance to the drill at the point, and 
they had formerly to depend on angle-irons to get 
this resistance, but the loss was often 50 per cent. 
of the power expended. It would often be found 
that they could not get out of four drills working 





was placed horizontally upon a series of rollers 


on a flexible shell as much work as was obtained 





from two when the resistance was perfect. As 
illustrating this, he mentioned an instance in which 
he had put a drill on one of Tweddell’s riveting 
machines and had worked with a crane. Of course 
great rigidity was obtained, and he could put through 
as many holes with this apparatus, that cost only 501., 
as with a four-spindle drill that had cost 400/. The 
fact showed the necessity for that solidity which was 
got with Tweddell’s machine. He had seen the drill- 
ing machine described by the author, which was at 
work at Messrs. Adamson’s establishment, and 
though he did not agree with having one machine 
for both horizontal and vertical drills, the design 
seemed to offer the best solution of the problem 
that he had met with. As tothe speeds of working, 
it had often been perplexing to toolmakers to find 
that a speed which could be used for cast iron 
could not be used for steel, and it was a fact 
that they did not quite recognise the different 
conditions of drilling between rigid and flexible 
work in the days of iron boiler shells. He had 
been pressed to use the twist drill, but found he 
could not do so with flexible material, or anything 
likely to ‘‘ give ;” though that form of drill could be 
used in the shops for cast and wrought iron on work 
where there was a solid resistance. He found the 
best kind of drill was what he might describe as a 
bastard twist, that is to say, it was twisted for the 
last 4 in. of the length, and ground to the same 
angle, but would not clear itself. With this he got 
most work if properly backed off. The first steel 
used for boilermaking cost 45/. a ton, and was ob- 
tained from Howell, of Sheffield ; the plates were } in. 
to 35; in. thick, and the factor of safety was then 
usually 4. It was curious to notice that directly 
boilermakers commenced to use a better material, 
such as Siemens-Martin steel, the factor of safety 
was raised to 5, for what reason he could not say. 
The next steel plates for boiler work were supplied 
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by the Mersey Company, and after that Bessemer 
himself began to introduce steel for boiler-making, 
so that the price went down first to 25l. per ton, 
then to 22l. per ton, then to 20/. per ton, and at 
last to 171. per ton; a figure which raised a great out- 
cry, as the steelmakers said it would not pay them 
to supply the material at that price. Ultimately, 
however, the Siemens-Martin steel came in. The 
improvement in drilling had gone on simultaneously 
with the improvement in material, so that now the 
Lancashire boiler was almost equal to the locomo- 
tive boiler in regard to the pressures borne. This 
was due to the excellence of the material, and the 
great advance in the methods of manufacture. l- 
though they had been told that Bessemer steel 
boilers had been working for 27 years, yet he would 
say that he never felt quite sure with that material ; 
there were so many freaks to which it was subject. 
He had seen boilers that had been working for only 
10 years, when tested, give way at a factor of 
safety of 2, though the factor was supposed to have 
been 4, and it was the solid plate that had rent 
through, and not the line of rivets. There was no 
material up to the present like Siemens-Martin 
steel for the best boilers, and that could be obtained 
at a minimum of cost. 

Mr. Dolby referred to the description of the 
quick-return motion by means of the nut and 
differential gearing described by the author, and 
asked what means there were to prevent over- 
running on the return motion. 

Mr. Jeremiah Head said that the paper read by 
the author, like that of the former evening, showed 
how much better mechanical appliances of the pre- 
sent day were than those of times past. Now engi- 
neers submitted to great cost to attain what would 
formerly have been thought small ends, and the 
appliances now used were very expensive compared 
to the old simple tools. In boilers this was espe- 
cially the case, where material and work had to be 
of the most advanced and scientific kind, or it 
would not stand the demands made upon it. The 
author had said that the use of multiple drills for 
boiler shells was formerly much impeded by the 
necessity in many works of employing many tack- 
ing bolts for holding the rings together. This 
was mainly due to imperfections in the bending 
rolls, which in many instances were not equal 
to the increase in thickness of plates. On one 
occasion as many as 15 tacking bolts were re- 
quired in the circular seam, between two rings, 
though there was only one plate in each ring. 
Now, however, the work for the multiple drill 
is quite cleared, as two bolts only are usually 
employed in putting rings together, and in 
some instances the rings are even put together 
without any bolts at all, thus leaving the work 
quite clear for the drills. This fact, Mr. Head 
said, showed how great an improvement had been 
made of late years. The fixing of the internal 
support to prevent yielding of the shell while drill- 
ing was also a very great thing, as the plates would 
not then spring back. Again, working boiler- 
makers were not accustomed to the use of drawings, 
and it was therefore the more necessary that pre- 
cision should be obtained by improved machine 
tools, so that the workman could not go wrong. 
But all this meant large outlay, and some boiler- 
makers had been thinking what would become of 
all this elaborate and expensive machinery if 
the tubulous boiler fulfilled the expectations of 
some persons, and superseded the shell boiler. 
[Mr. Joseph Adamson here interjected a very 
emphatic ‘“If!”] At one boiler works in 
the north the proprietors felt they had got 
rather behind in their practice, and it was 
—— to spend a sum of over 10,000/. to 
ring the machinery up to date. The question 
then arose of the probability of tubulous boilers 
coming in, which caused the proprietors to stay 
their hands. In regard to the price of steel in 
former days, 45/1. seemed a tremendous price, but 
it doubtless was warranted by the result. He had 
met an American engineer who was sanguine that 
aluminium with a copper alloy would be used for 
railway wagon underframes, yet the price of 
aluminium was something about 2s. per pound. 
Speaking of Siemens as opposed to Bessemer steel, 
he had been at Carnegie’s works, near Pitts- 
burgh, when they were about putting up Siemens 
furnaces, but now all the Siemens furnaces 
had basic linings, and steel produced in them 
was being made for ship-plates for the American 
Navy with perfect satisfaction, there having been 
no rejections. That was the material used in 





America, Belgium, and Germany, but we alone 
_ almost entirely keeping to acid open-hearth 
steel. 

Mr. Leslie S. Robinson asked if the author had 
a ag any drills for the purpose of making holes 
in the top and bottom of tubulous boilers. In this 
case the holes had to be very well made in order 
that the tubes might be expanded into them. 

In replying to the discussion, the author said 
there were not many questions for him to answer. 
Mr. Adamson had referred to the setting of the rings 
for the circular and longitudinal seams. In this 
machine one setting was required, but some engi- 
neers preferred two settings, but that depended 
upon the routine of the workshop. In regard to 
rigidity, they had experimented on one boiler, taking 
observations through the manhole, and had been 
unable to detect the slightest yielding under the 
drill. This was due to the centre support, and with 
the machine described they got absolute rigidity of 
drill and work. It was a matter of great regret to 
him that no two boilermakers ever seemed to like 
the same design of machine, so that it was neces- 
sary to get out new drawings for each order. Re- 
ferring to Mr. Hulse’s remarks, the machines 
described were adapted to locomotive boiler drilling. 
The one Mr. Hulse had more particularly referred 
to, seemed to him to be too elaborate to be effective. 
Reference had been made to the liability of drills 
to snip when reversed ; it would be a great defect, 
but asa matter of fact it did not occur. The statistics 
given by Mr. Hulse as to the speed of drilling seemed 
to agree very fairly with those in his experience. 
Returning again to the question of rigidity, the 
speaker said no point was so essential to be observed. 
It was not a question of breaking, but of yielding and 
vibration, thus causing defective work. In regard 
to twist drills, they were the best to use when 
absolute rigidity could be obtained, but disaster 
would follow elasticity of shell ; just asthe drill was 
getting to the end of the hole it would punch 
through, and thus cause breakage; that did not 
occur with the rigid support. As to the over- 
running mentioned by Mr. Dolby, he did not see 
why the question had suggested itself, as all the 
drills were connected together, and the man had a 
gauge to which he worked, whilst there was a fric- 
tion clutch to stop the nut from revolving during 
the return. Mr. Head had mentioned the possible 
advent of the tubulous boiler. He had lately been 
on the Continent, and the opinion he had heard 
expressed was against it on account of internal 
deposit. In reply to Mr. Robinson, his firm had 
not supplied machines for the particular purpose 
mentioned, but they made some for drilling the 
larger holes in locomotive tube-plates. 

Professor Kennedy, in proposing a vote of thanks 
to the author, said that he remembered, in his 
younger days, that boiler drawings were sent out 
from the office with no dimensions upon them 
other than the length and diameter. The foreman 
boilermaker settled on the spot all such points as 
the size of rivets, pitch, and other matters of that 
nature, whilst a wooden model of the uptake was 
erected, from which the workmen took their dimen- 
sions. It was only by improvements, such as the 
author had so well described, that the present high 
estate of marine engineering had been arrived at. 

The proceedings were brought to a close by the 
President proposing a vote of thanks to the Insti- 
tution of Civil Engineers for the use of the room ; 
pointing out that on the present occasion their 
gratitude was more particularly due to the Council 
of the Institution for the special arrangements that 
had been made to house them during the meeting, 
in spite of the rebuilding of the premises, and he 
knew that Mr. Forrest had taken special trouble to 
enable them to hold their meeting in their old 
quarters. 








ON STRATEGIC MOUNTAIN 
RAILWAYS. 
By C. S. Du Ricus Pretier, M.A., Ph.D., A.M.LC.E., 
M.1.E.E. 


A sTraTEGic railway may be defined as a line 
which is constructed, not exclusively for military 
purposes, but with a special view to military utility 
in time of war, viz., for defensive or offensive opera- 
tions, such as the rapid concentration of troops 
along a given frontier, or the easy transport 
of troops and material of war from one important 
point to another. In mountainous countries, the 
construction of such railways for the purpose of 
crossing a given mountain range is, in the majority 





of cases, a task of considerable difficulty ; the nore 
so as it always involves the necessity of more or 
less heavy gradients ; and it is the object of this 
paper to briefly examine and compare the leading 
features of some steep-grade lines of this character, 
which have been carried out more recently both in 
Europe and elsewhere, and some of which the 
writer has lately had occasion to inspect. 

It may be mentioned that in this category of 
strategic mountain railways are not comprised such 
lines as the Mont Cenis, St. Gothard, Arlberg, 
Brenner, and Semmering, because these, as also 
some of the railways crossing the Appenines, are 
great international highways, and, as such, form a 
category apart. On the other hand, some of the 
mountain trunk railways of Switzerland, no less 
than a similar line recently opened in Japan, may 
fairly be included, for although not, perhaps, of 
immediate or paramount strategic interest, they 
yet form important links in the defensive communi- 
cations of these two countries, while, in time of 
peace, they serve, in common with the other lines, 
the purposes of ordinary traffic. The railways to 
be briefly considered are, therefore, those of the 
Usui Pass in Japan, the Black Forest, the Holl 
Valley, and the Waldshut and Immendingen (Buch- 
berg Pass) in the Grand Duchy of Baden, South 
Germany’; the South-Eastern (Altmatt Pass) and 
the Briinig Pass in Switzerland, and the Sarajevo 
and Konjica line (Ivan Pass) in Bosnia and Herze- 
govina. 


J.—Tue Usui Pass Rattway, Japan. 

It is through the courtesy of Mr. Charles A. W. 
Pownall, M.I.C.E., Principal Engineer of the 
Government Railways of Japan, that the writer is 
enabled to give the accompanying particulars of 
the Usui Tdge, viz., Usui Mountain Pass Railway, 
which was opened in the year 1893. 

As will be seen from the general illustrations 
published on pages 510 and 511 ante, the incline 
forms part of the trunk line connecting Tokio on 
the southern coast with Naoetsu on the northern 
coast of Japan, about 150 miles in length, and is 
situated between Yokogawa and Karnitsawa, in the 
centre of the mountain range which forms the back- 
bone of the main island. The line is on the 3.5-ft. 
gauge, and the incline is laid with treble 20-milli- 
metre Abt rack steel bars. As Mr. Pownall 
rightly observes, the incline is essentially what 
Mark Twain would call ‘‘a railway decorated with 
tunnels,” there being in the total length of five 
miles no less than 26 tunnels, of an aggregate length 
of 2.6 miles. It might be added that it is also a rail- 
way ‘‘ decorated with bridges,” for these are no less 
than 34 in number. The total rise is 1573 ft., 
and the gradient is nearly uniform, viz., 1 in 15, 
or 6.66 per cent., while the curvature is compara- 
tively easy, the minimum radius being 13 chains. 
The permanent way, laid with steel sleepers, is of 
a very substantial character. The whole line is 
worked with Abt adhesion and rack or so-called 
‘*combination” engines, built at the Locomotive 
Works of Kessler and Co., Esslingen, Wurtemberg. 
The first engines sent out, of about 36 tons (10 tons 
tractive power and 260 horse-power), are now being 
replaced by a more powerful type of 50 tons, 
capable of hauling, under the indifferent conditions 
of adhesion in the tunnels, a load of 100 tons at 
five miles per hour. 

The rack incline derives special interest from the 
fact that, upon the advice of Mr. Pownall, it was 
originally proposed to cross the mountain pass by 
an ordinary adhesion line with a grade of 1 in 40. 
In that case, and by the same pass, the length 
would consequently have been 20 instead of five 
miles ; but eventually preference was given to the 
Abt rack system, both on account of its novelty in 
Japan, and of the success it has achieved on various 
mountain railways in Europe, some of which I have 
had occasion to fully describe in ENGINEERING. 

Looking at the profile and at the configuration of 
the ground according to the plan, it would appear 
that, the principle of the rack having been once 
adopted, it would have been better either to in- 
crease the grade of 6.6 to 10 or even 12 per cent. 
in order to lessen the amount of tunnelling, or to 
resort to the more radical plan of a single tunnel 
through the mountain. No data are as yet available 
with regard to the details of cost of construction of 
the line as carried out ; but it may be fairly presumed 
that, although it must in any case have been less 
than that of the longer adhesion line first proposed, 
still it must have been very heavy for a line of 
this class, and that either a steeper incline, or 4 
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single tunnel as eliminating all bridgework, would 
have been more economical, both as regards con- 
struction and working. 


TI.—Buack Forest Rariway. 


As shown in the general plan of the strategic 
railways in South Germany, Fig. 1, page 570, this 
and thetwo following lines constituteimportant links 
hetween the valleys of the Rhine and the Upper 
Danube separated by the Black Forest mountain 
range. The first of these railways, well known to 
tourists on account of the beautiful scenery, no 
less than on account of its general monumental 
character, was opened in the year 1866, and was 
then, as it is now, justly considered a magnificent 
piece of engineering, inasmuch as it crosses the 
mountain chain by simple adhesion with a maxi- 
mum gradient not exceeding 2 per cent. Its total 
length of 150 kilometres (94 miles) is composed of 
three sections, as shown in the profile, Fig. 3: 
(1) From Offenburg (a station on the Rhine Valley 
right bank trunk line from Bale to Frankfort) to 
Hornberg, 43 kilometres (27 miles), average gra- 
dient 0.25, maximum gradient 0.26 per cent.; (2) 
from Hornberg to Sommerau (summit) and Vil- 
lingen, 43 kilometres (27 miles), average gradients 
varying from 1.88 to 0.75 per cent., maximum 
2 per cent.; (3) from Villingen to Donaueschingen 
on the Danube, and thence to Immendingen 
and Singen, 64 kilometres (40 miles), average 
gradient 0.1 per cent., maximum 1.2 per cent. ; 
Immendingen and Singen being important junctions 
of the Baden, Wurtemberg, and Swiss railways 
north of Schaffhausen. The first part of the second 
or mountain section properly speaking, viz., from 
Hornberg to Triberg and Sommerau, is developed 
on the mountain side by superposed loops and 
serpentines (see Figs. 2 and 4, page 570), and com- 
prises in a total length of 27 kilometres (17 miles), 
besides numerous other works of art, no less than 
38 tunnels, of an aggregate length of 9.5 kilo- 
metres, or 6 miles, the longest or summit tunnel 
being 1.7 kilometre, or a little over a mile in length. 

The summit level of the line at Sommerau (see 
Figs. 2 and 3) is 832 metres (2730 ft.) above 
sea level, and the total rise from Hornberg is 448 
metres (1470 ft.) The passenger traffic of the 
line is worked with six-wheeled 300 horse-power 
tender engines, built at the Baden State Railway 
Works at Carlsruhe. Their weight, including 
tender, is about 50 tons; the average passenger 
train load hauled is 100 tons. The average train 
speed over the whole distance from Offenburg to 
Singen is 40 kilometres, or 23.5 miles ; that on the 
steep gradient (2 per cent.) section, 30 kilometres, 
or 18 miles, per hour. Fast trains are run over this 
line from Frankfort to Offenburg, Constance, and 
Coire for the Engadine traflic. The total cost of 
the line, which is double throughout, was 42,000,000 
marks (2,100,000/.), or 280,000 marks per kilometre 
(22,4001. per mile); that of the mountain section 
alone, 470,000 marks per kilometre (37,600/. per 
mile). 

eis noteworthy that, as the Black Forest Rail- 
way was, on the one hand, a development of 
the principle adopted on the Semmering and 
Brenner Railways, so was it, on the other hand, the 
forerunner of the St. Gothard Railway. 


TIl.—Hé.it Vattey Ramway. 

This is the second railway which the Baden 
Government Railway Department constructed 
across the Black Forest mountain range, with the 
same object of connecting the railway system of 
the Rhine Valley with that of the Upper Danube. 
In marked contrast to the more northerly sister 
line above described, the so-called H6ll Valley Rail- 
way was built on the adhesion and rack principle, 
partly with a view to economy, and partly on 
account of the more rapidly rising ground, on 
which the line could not be developed with ordinary 
adhesion gradients. This line, too, may be divided 
into three sections: (1) from Freiburg, on the 
Bale and Frankfort main line, to Himmelreich, 14 
kilometres (9 miles), with average gradients of 1 to 
2.3, and a maximum gradient of 2.5 per cent.; 
(2) from Himmelreich to Héllsteig and to the sum- 
mit level at Hinterzarten, 11 kilometres (7 miles), 
adhesion gradient 2.5, rack gradient 5.6 per cent. ; 
and (3) from Hinterzarten to Neustadt, 10 kilo- 
metres (6.6 miles), and thence to Donaueschingen, 
a station on the Black Forest Railway (II.), 20 kilo- 
metres (13.4 miles), with adhesion gradients of 0.6 
to 0.75 per cent., this last part being now in course 
of construction, Asisseen from the profile, Fig. 6, 





page 570, the line from Freiburg to the summit 
level, which latter is 885 metres (2903 ft.) above 
the sea, forms almost a true parabolic curve, whose 
upper or steepest part is the rack section, 7 kilo- 
metres or 4.4 miles in length, the average gradient 
being here 4.5 and the maximum 5.6 per cent., 
while the total rise from Freiburg is 617 metres 
(2024 ft.). The steep grade, or Héll Valley section, 
which, as its name implies, is conspicuous for its 
wild and romantic scenery, comprises seven tunnels, 
of which the longest is 250 metres (274 yards) in 
length, while the total length of tunnelling is only 
900 metres, or 0.56 mile, or barely one-tenth of 
that on the Black Forest adhesion railway. There 
are, on the other hand, several viaducts with spans 
of 30 metres (100 ft.) and 36 metres (120 ft.) in 
depth. The rack is a slight modification of the 
Riggenbach ladder type, but in all its essential 
features precisely similar. 

The line, which is single throughout, was opened 
in the year 1887, and is worked with four-wheeled 
220 horse-power combination tank engines of 
36 tons, built at Kessler and Co.’s Works, at 
KEsslingen, Wurtemberg. They haul an average 
passenger train load of 100 tons, the maximum 
speed on the line being 30 kilometres, or 19 miles, 
and on the rack section 10 kilometres (7 miles) per 
hour. The total cost of the line (exclusive of the 
Donaueschingen section in course of construction) 
was 7,700,000 marks (385,000/.), or 220,000 marks 
per kilometre, equal to 17,600/. per mile—viz., 
5000/. per mile or 28 per cent. less than that of 
the Black Forest adhesion railway. The cost of 
the mountain section alone may be taken at 
360,000 marks per kilometre (28,8001. per mile). 


IV.—Watpsuvut AND IMMENDINGEN (BUCHBERG 
Pass) Rartway. 


This line crosses the Black Forest range in the 
Grand Duchy of Baden by the Buchberg Pass, viz., 
at a somewhat lower point than the two preceding 
lines, and connects the main line from Constance 
to Waldshut and Bale, on the right bank of the 
Upper Rhine, with Immendingen, a station of the 
Black Forest Railway (IT.), and situated on the Upper 
Danube. It is a typical strategic railway, and was 
constructed for the following reasons and under 
the following conditions: Up to the year 1887, the 
only direct through communication between the 
fortress of Ulm, on the Danube, as an important 
point of concentration, and the south-west frontier 
of the German Empire (Baden and Alsace), was 
vid Schaffhausen, viz., through Swiss, and there- 
fore neutral, territory, and thence to Bale; so 
that, in the event of war, this line could not be 
utilised for the transport of troops. Hence the 
German military authorities decided, in 1887, on 
the construction, for strategic reasons, of the 
military links between Ulm and the southern 
extremity of Baden and Alsace, in order to secure 
a through line entirely on German territory. These 
links are shown on the general plan, Fig. 1, page 570, 
and are as follows: (a) from Sigmaringen to Tuttlin- 
gen, along the Upper Danube, on Wurtemberg terri- 
tory ; (b) from Immendingen to Waizen and Wald- 
shut, skirting the Swiss frontier on Baden terri- 
tory ; and (c) two small sections near Bale, on the 
right bank and thence across the Rhine, in order 
to circumvent the Swiss frontier near the latter 
city. The aggregate length of these links was 112 
kilometres, or 70 miles, built at a total cost of 
33,000,000 marks (1,650,000/.), or 375,000 marks 
per kilometre (24,000/. per mile), of which 95 per 
cent. was defrayed by the German Empire and 5 
per cent. by the Wurtemberg and Baden Govern- 
ments respectively. These two last-named under- 
took to construct and complete the lines on their 
respective territories within three years from 1888, 
after which the lines were handed over to them by 
the Empire as its absolute property, with the 
obligation to work them as ordinary main lines in 
time of peace. 

The most costly of these lines, and also the most 
interesting, as being a strategic mountain railway 
in the strict acceptation of the term, with long 
sidings at every station for military trains, is 
the one from Waldshut to Weizen and Immen- 
dingen, opened in 1891. (See Figs. 7 to 10, on 
page 571.) It is composed of three sections: (1) 
from Waldshut on the Rhine to Weizen, a valley 
section of 30 kilometres (19 miles), with grades of 
0.4 per cent., which had been constructed pre- 
viously ; (2) from Weizen to the summit level at 
Zollhaus, 25 kilometres (16 miles), the mountain 
section which, as stipulated by the military autho- 








rities, has maximum gradients not exceeding 1 per 
cent., and curves not exceeding 350 metres (1150 ft.) 
radius ; and (3) from Zollhaus to Immendingen on 
the Danube, 20 kilometres (12.5 miles), with grades 
not exceeding 0.25 per cent. The stipulated 
gradient of 1 per cent. on the mountain section, 
viz., on the divide of the Rhine and Danube 
watersheds formed by the Buchberg, necessitated 
an extensive development of the line by means of 
an extraordinary series of serpentines and heli- 
coidal or spiral tunnels (similar to those of the 
St. Gothard Railway) which are shown on the plan, 
and render the line one of the most remarkable 
of its kind. The aggregate length of the six 
tunnels is 4.6 kilometres (3 miles), the longest 
being 1.7 kilometre or 1 mile, while the four via- 
ducts of 2 to 8 spans each, 30 to 50 metres per 
span, and 20 to 34 metres in depth, have a total 
length of 780 metres (858 yards), the iron super- 
structure being nearly in all cases but one composed 
of inverted parabolic girders, and the piers being 
either of red sandstone, like the abutments, or of 
iron. The following are the particulars of the 
tunnels and viaducts on the mountain section of 
16 miles : 
Length. Length. 
metres. metres. 

. Tunnel bo Ree Balke = 
. Viaduct, 3 spans, depth 23 metres, 

concave parabolic girders, 2 


Noe 


sandstone piers ... “as =e a 108 
3. Tunnel oa ia pie — 2 
i -« ateesie chan © ean 
5. a ‘es cas = ... 1700 
6. Viaduct, 4 spans, depth 28 metres, 


concave parabolic girders, 3 





sandstone piers ... as pre 153 
7. Tunnel pos it oo .. 600 
8. Viaduct, 8 spans, depth 34 metres, 
continuous girder, 7 iron piers... 264 
9. Viaduct, 7 spans, depth 20 metres, 
concave parabolic girders, 6 
iron piers ... aa et od ne 253 
10. Tunnel oe aa aa .. 800 
Totallength ... «. 4600 778 


The red sandstone, which is a peculiar and 
highly ornamental feature of all Baden railways, 
had to be brought from quarries in the central 
portion of the Black Forest, the material on the 
spot being exclusively brittle marl and limestone, 
which also necessitated all the tunnels being lined 
with masonry. The mountain section is through- 
out constructed as a double line, with one line of 
rails for the present. The total rise of the line 
from Waldshut is 360 metres (1181 ft.), the summit 
level at Zollhaus station being 702 metres (2302 ft.) 
above the sea, or about 150 metres (600 ft.) lower 
than that of the other two Black Forest railways. 

The local passenger traffic is worked with 50-ton 
or 300-horse- power tender engines, having two pairs 
of coupled driving wheels and a front bogie truck, 
and built at the Baden State Railway Works at 
Carlsruhe. The average passenger train load, ex- 
clusive of engine, is 100 tons, the average speed 
36 kilometres or 23 miles perhour. The total 
cost of the line of 75 kilometres (47 miles) from 
Waldshut to Immendingen was 18,000,000 marke 
(900,0007.), or 240,000 marks per kilometre, equal 
to 19,2001. per mile, so that it holds about the mean 
between the cost of the other two Black Forest 
railways. 

(To be continued.) 








EARLY BRITISH AND AMERICAN 
LOCOMOTIVES. 

ConcLuprné our illustrations of early locomotives* 
exhibited at the Chicago Exposition, we give on page 
574 engravings of three interesting types. The first is 
the ‘‘ Pioneer ” (Figs. 1 to 3), which was the first loco- 
motive that ran into Chicago, now 46 years ago. The 
first railroad to Chicago was the Galena and Chicago 
Union Railroad, now a part of the Chicago and North- 
Western. It was organised April 5, 1847. John B. 
Turner was the active manager. By December 15, 
1848, the first 10 miles of the road had been completed. 
The ‘iron horse” began its race in Chicago on the 
morning of the 10th day of October, 1848. The first 
engine was very appropriately named the ‘‘ Pioneer.’ 
It was brought to Chicago by boat, and was the 37th 
engine built at the shops of Mathias W. Baldwin, of 
Philadelphia, the shops having been established in 
1832, and the ‘‘ Pioneer ” constructed in 1836. It was 
originally built for the Utica and Schenectady Rail- 
road, but was purchased by the Galena and Chicago 





* The preceding articles appeared in vol. lvii., pages 
316, 644, and 712, and on pages 295 and 483 ante, 
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Union Company from the ye en 
road. The cylinders were 11 in. in diameter by 18 in, 
stroke. It had two driving wheels 64 in. indiameter,| QARLY BRITISH AND AMERICAN LOCOMOTIVES. 
and weighed 24,000 lb. The frame was of wood, >e a 
This relic is still owned by the Chicago and North- Te. 
Western, but has won the position of honourable re- 
tirement, and is now being kept by the company at te 
Turner Junction, as a relic of earl roe ct a <= 
Though in some respects changed, yet those who had 
the good fortune of seeing her on that October morn- 
ing in 1848, as she began the wonderful race of the 
‘* iron horse ” in Chicago, will readily recognise in her 
the same quaint-looking machine that she was origi- 
nally. 

Figs. 1 to 3, annexed, show the outline of the 
‘* Pioneer,” and illustrate the peculiar form of valve 
gear. The driving wheel was placed behind the firebox, 
and on it were two eccentrics giving motion to deep 
frames CC. Pinned to the lower part of these frames 
were the rocking levers DD, mounted on the rocker 
shaft H, which turned in bearings on the frame of the 
engine. At the ends of this rocker shaft were short 
levers, to which were connected the valve-rods B B, 
as shown. On changing the angle of the rocker shaft 
by means of the lever I’, the direction of the engine eee 
could be reversed. ie 

The “ Atlas” (Fig. 4), when built in 1834, was the - C = Eccentric Frame. 
heaviest locomotive in Britain. The large increase D =Rocker Shaft Arm. 
in the coal traffic upon the Leicester and Swannington E— Reversing Arm - 
Railway necessitated the use of more powerful engines F = Reversing Lever. 
to convey the trains upon the rising gradients of 1 in eal —ysteanttheg pee 
251, and 1 in 203, between the top of the Swannington ee 
inclineand the top of the Bagworth incline. Toovercome N= Rocker ShaFe. 
the difficulty, Mr. Stephenson decided, in September, 
1833, to construct a further development of “¥ es — 
cules” type by substituting another pair of couple ; 5 
wheelsin need small nine wheels. The new engine Fias, 1 to 3, Tue “ Pioneer. 
was delivered on February 8, 1834, being No. 58 in the 
books of the makers, and the fourth engine constructed 
under their patent of 1833, It was named ‘‘ Atlas,” 
and was No. 6 in the books of the Leicester and Swan- 
nington Railway. 































































































Diameter of cylinders ... = ae 16 in. 
Length of stroke... as =e 

Diameter of six-coupled wheels 

Length of boiler barrel ... ai 

Diameter of boiler ie 

Number of tubes ... 

Diameter of tubes ae ae is 8 
Heating surface of firebox sas ... 67.45 aq. ft. 
9» » _ tubes oa ... 589.05 ,, 

Total heating surface ... ay o:3” SOB0D 5, 
Working pressure of steam : 60 lb. per 
sq. in., afterwards increased to 70 lb. 
From front of frame to leading wheels 4 fb. 
» leading to driving wheels 35; aioe 
», driving to trailing wheels me ” 
»» _ centre of trailingto backofframe 2 ,, 
Total length of frame ... sa ee 
Length of wheel base... bis oon A iy 
The cylinders were placed low down, 
the piston-rods passing under the 
leading axle. 
Distance from rails to top of — os) a i. 
zs a chimney 12,, 6 ,, ‘ ” 2 : 
Welbechendiectapetiagenier .. tens Fic. 4. Tae ‘‘Arzas,” 1834; LeicesteR AND SwWANNINGTON Raitway. 
Weight of tender fully loaded... Be ae 
Total nes nie ate ae a 22 


” 


The driving wheels were without flanges. 

As the “Atlas” when built was the largest, 
heaviest, and most powerful locomotive running, its 
working was watched with considerable interest, as 
shown by the reports which had to be sent weekly 
to the directors and to the makers for several 
months, and the records still existing in the rail- 
way company’s books show that the “Atlas” was 
‘*highly satisfactory.” It was stationed at the 
Long Lane, now Coalville, and worked for fully 25 
years, becoming the property of the Midland Railway | 
Company when the Swannington line was purchased ; | 
this engine was afterwards let on hire to colliery 
owners, and was ultimately sold to a contractor, being 
finally broken up after working for more than 40 years. 
It was the first six-coupled inside cylinders goods 
engine ever built. The dimensions show that the 
‘* Atlas” was by far the most powerful built up to that 
date, 1834; however, Mr. Bury, of Liverpool, assured 
the directors of the Leicester and. Swannington Rail- 
way that his four-wheeled engires could do as much - 
work as the ‘‘ Atlas,” and some of the directors were WibFé s O 
inclined to give Mr. Bury anorder ; but Mr. Stephen- 
son being also a director, they appear to have felt 
anxious to know the opinion of their colleague, It | 
was, therefore, decided to write a private note on the | Sd aa ee a “ 
ah to which George Stephenson wrote the well- Fic. 5. Tue ‘‘Enetanp,” 1840. 

nown reply : 

ss aera I have no objection ; but put them to| the Swapnington Railway, Mr. Bury was ultimately | would ‘‘set back ” nor give way, and the question 
this fair test. Hang one of Bury’s engines ontooneof obliged to admit that his engine was not equal to|appears to have resolved itself into a ‘* pushing 
mine back to back, then let them go at it, and which- taking the trains conveyed by the ‘‘ Atlas.” These | match,” for the ‘‘ Atlas” pushed the ‘ Liverpool ” out 
ever walks away with the other, that’s the engine.” | two engines were never put to Stephenson’s ‘fair | of the way with its steam full on. : i 
The order was given to Mr. Bury, and he constructed | test,” but on one occasion there was a test very much| The ‘‘ England ” of 1840 (Fig. 5) was built specially 
an engine which he named the ‘‘ Liverpool” (he had | to the same effect. One engine required to leave the |for heavy grades. The Birmingham and Gloucester 
at one time no less than 10 of that name on different | locomotive siding at West Bridge, Leicester, at the | Railway was constructed by the engineer, Captain 
lines). However, after a series of practical tests on time when the other required to enter ; neither driver | Moorson, to have the severe gradient of 1 in 37 for a 
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distance of two miles, between Bromsgrove and Black- 
well, known as the Lickey incline. It was a terrible 
mistake, but having made it he was obliged to find 
engines to work this grade, and he therefore ordered 
eight locomotives from Morris and Co., of Philadelphia, 
the first four to arrive being named ‘‘ England,” 
‘* Philadelphia,” ‘‘ Columbia,” and ‘‘ Atlantic.” These 
engines had a four-wheeled leading bogie, a single pair 
of driving wheels placed in front of the firebox, and 
outside inclined cylinders. 


Diameter of cylinders 104 in. 
Length of stroke ... ay en vad.) ae 
Diameter of driving wheels... . 4 ft 


Weight in working order ...9 tons 11} cwt. 
The usual performance of these engines up the 
‘*Lickey” was 33 tons at 12 to 15 miles br hour, 
3934 tons at 104 miles, or a maximum load of 53} tons 
at 84 miles. One of these American engines havin 
11}-in. cylinders was lent for a few weeks for tria 
upon the ‘‘Grand Junction” Railway, when it was 
ascertained that it conveyed loads of 100 to 120 tons 
on an incline of 1 in 330 at 14 to 22} miles per hour, 
or on an incline of 1 in 177 at 10 to 14 miles per 
hour. The mean of seven journeys from Birmingham 
to Liverpool, with gross loads of about 100 tons, 
showed a consumpticen of 50 Ib. of coke per mile, and 
an evaporation of 4.27 lb. of water per pound of coke. 
These American engines having worked with great 
success upon the Lickey incline for a few weeks, Mr. 
Edward Bury, of Wolverton, wrote to the directors 
to declare that ‘‘ whatever American engines could 
do, his could do,” and sent the London and Birming- 
ham Company’s engine ‘‘ Bury” to prove his asser- 
tion. Mr. Bury, himself driving, started from Broms- 
grove, and humorously called Mr. Gwynn, who had 
come with the American engines, to joinhim. ‘‘ No,” 
he replied ; ‘‘ it’s no use, you’!l soon come back again ;” 
and back again Mr. Bury and his engine came, having 
stuck before getting ball-wey up the incline, 
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THE ENGINES OF H.M.S. “DARING.” 

In our two-page engraving this week we give, in 
Figs. 1 and 2, two general views of the engines of the 
torpedo-boat destroyer Daring, recently built and 
engined by Messrs. J. I. Thornycroft and Co., of 
Chiswick. On the present page, in Figs. 3 to 7, 
will also be found various detail views, further 
illustrating the desi Four other sister vessels, 
H.M.SS. Decoy, Ardent, Boxer, and Bruiser, built 
and engined by the same firm, have engines of a similar 
description. 

These engines possess especial interest from the fact 
that the Daring attained the extraordinary speed of 
29} knots during one run on an unofficial trial. An 
account of this trial appeared in these columns,* 
and it will be remembered that the fastest run 
on the mile was made against a tide which, though 
slack, certainly did nothing to accelerate the speed 
of the boat between the section ts. In order 
to prevent misconception, it should be added that 
the vessel was not carrying her full load, as 
required by Admiralty regulations. Nevertheless, 
the performance was an extraordinary one; and on her 
contract trial she made a mean speed of 28.213 knots 





* See ENGINEERING, vol. lvii., page 850. 


during the six runs on the measured mile. It may be 
as well to state here generally that in estimating the 
relative speed of vessels it is important to note whether 
the recorded rate of steaming is that attained on the 
contract or “‘ taking-over trial.” 

The engines illustrated are of the three-stage com- 
pound type, and have high and intermediate pressure 
cylinders 19 in. and 27 in. in diameter, while there are 
two low-pressure cylinders, each 27 in. in diameter. 
The stroke is 16 in. The general design, as will be 
seen by our illustrations, is quite novel. The set of 
engines (there are two sets to each vessel, as the 
torpedo-boat destroyers are twin-screw) is structurally 
divided into two parts, of which the high and inter- 
mediate cylinders form one, whilst the two low-pres- 
sure cylinders form the other. This is well shown in 
Fig. 1. As will be seen by our illustrations, the cylinders 
are inclined from the vertical, and this enables the 
engines to be contained in a shorter fore-and-aft space 
than if they were upright. The crankpin bearings are of 
the great length usual in fast-running engines of this 
type, and, the cylinders overlapping in the way they 
do, there is no room for main bearings between the 
cylinders ofeach pair. Each pair of cranks is therefore 
arranged in the following manner. There are two 
ordinary crank webs forged in one with the shaft in 
the usual manner, and from these the crankpins pro- 
ject. At the other end of the crankpins is a double 
web common to both crankpins, one pin projecting 
from one end of the web and the other pin from the 
other end. For purposes of description it might be 
said that there are two overhung cranks connected by 
an intermediate web. 

The framing of the engines is no less unusual than 
the crank arrangement. In place of the ordinary 
pillar standards placed back and front of the cylinders, 
there are central pillars in pairs, which extend down 
to the main bearings, being formed, in fact, by a pro- 
longation upwards of the keep bolts of these bearings. 
In this way the standards are almost directly over the 
crankshaft, and practically in the same fore-and-aft 
plane as the piston-rods. They, therefore, take the 
thrust of the pistons directly, and it will be evident 
that the baseplate can thus be very much lightened. 
There are also diagonal stays, as shown in Fig.3. Be- 
tween each pair of these central standards, and 
attached to them, is a strong steel casting, plainly 
shown in Fig. 2. The bottom ends of the slipper 
guides are bolted to this casting. When itis necessary 
to examine or remove the main bearings, the nuts on 
the combined bolt and standard can be moved up on 
the latter, and the keeps can then be slid up, thus ex- 
posing the brasses. 

In these engines a successful attempt has been made 
to arrange the moving parts so that they may counter- 
balance each other, no weights being necessary 
especially for balancing purposes ; naturally a point of 
advantage in regard to the saving of weight. The 
cranks, as already stated, are arranged in pairs, each 
crank of a pair being almost opposite to its fellow. 
By this means two adjacent cylinders have, at any 
given time, their reciproating parts moving in opposite 
directions. With regard to fore-and-aft vibration, there 
is a couple tending to rotate the shaft in a vertical longi- 
tudinal plane round a centre between any two adjacent 
crankpins, but the cranks being so close together— 
having no bearing between, as already described—the 
effort isso small as to be inappreciable. We have said 
thatthe cranks are almost opposite to each other, and it 
will be seen that if they were diametrically opposed 
they would not pass the dead centres at the same 
instant, owing to the different inclinations of the 
cylinders. For a portion of the stroke, therefore, the 
pistons would both be moving in the same direction, 
and the engine would be unbalanced to this extent. 
The cranks of each pair of cylinders are, therefore, set 
so that the angle between them is 180 deg., less the 
angle corresponding to the inclination of the cylinders 
from each other, and in this way both pistons reach 
the opposite ends of their respective strokes at the same 
time. Another useful end attained by this arrange- 
ment of cranks is that the pressure on the bearings is 
relieved throughout the stroke. Were the cranks 
opposite, both pistons would press in the same direc- 
tion during a part of the stroke. As a practical result, 
this system of natural balancing works out excellently. 
During the trial of the Daring, when running at full 
speed, vibration of the boat was hardly felt, as stated 
in the account of the trial published in our issue of 
June 29 last; and itis said that when the boat was 
steaming 29} knots one of the Admiralty officials 
wrote his name on a piece of paper which was resting 
on the deck at the stern, and though the writing 
shows slight evidence of tremor, it is perfectly dis- 
tinct. 

Although the idea of placing the engine cylinders 
at a small inclination from the vertical, and the device 
of having the main standards over the main bearings 
(the latter was, we believe, first introduced by the 
Herreshoffs in some vedette boats built for the British 
Navy in 1883), are not new, the engines we now illus- 
strate show a bold departure from recognised prac- 





tice, and Messrs, Thornycroft are to be congratulated 
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on the remarkable success that has attended their 
excursion into the often dangerous territory of origi- 
nality in mechanical design. 

The boilers of the Daring are of the new Thorny- 
croft water-tube type. We illustrated and fully 
described them in our issue of December 1, 1893. 
They are three in number, and have a total heating 
surface of close upon 8000 square feet, the grate sur- 
face being 189 square feet. The propellers are three- 
bladed, the blades being of phosphor bronze. 

On the preliminary trial before referred to, when a 
speed of 29.268 knots was reached on one run, the 
boiler pressure was 215 lb. to the square inch, and the 
revolutions 395 per minute. The power given off by 
the main engines was 4842 indicated horse-power. 

With regard to other novel points of the design, 
Fig. 4 shows the details of the cross-bearers of the 
engine. Strictly speaking, there is no bedplate to these 
engines, the cross-bearers being attached to the floors 
and longitudinals of the hull by a single bolt at each 
end as shown. The bearers, however, are connected 
together longitudinally in the front by a stout steel 
angle-bar, which is plainly shown in Fig. 2, and in sec- 
tion in Fig. 3. It A ten be noted that our engravings, 
Figs. 1 and 2, have been prepared from photographs 
taken when the engines were standing in the erecting- 
shop. Our readers will distinguish between the four 
erecting-blocks shown on the timbers and the engines 
themselves. The latter end with the angle bar shown. 
At the back the cross-bearers are connected by a steel 
plate plainly illustrated in Fig. 1, where three timber 
erecting-blocks are also shown. It should be stated 
that when complete the cylinders have coverings of 
sheet steel, which give them a more sightly appear- 
ance than they have in our illustrations, although as 
depicted a better idea is gained of the general design. 
Fig. 5 illustrates a device which has been introduced 
for facilitating the removal of the main bearing keeps. 
In place of the columns passing through holes, as was 
the case in the Daring’s so ane a notch is provided, 
as shown, and by tilting the keeps they can be removed 
bodily. In order that the useful effect of the keepin 
tying together the two sides of the cross-girder may 
not be lost, the part where the nuts bed is recessed as 
shown. Fig. 6 illustrates the method followed of pre- 
venting end shake in the columns. There is a wedge 
which can be set up by the nut, thus pressing the 
column upwards and jamming the threads of the 
screw. Fig. 7 shows in section a steam reducing 
valve placed on the connections between the high and 
intermediate pressure cylinders. The chief object of 
this is to equalise the load on the two cranks at start- 
ing. Steam passes into the annular space shown and 
lifts Lhe cylindrical valve in the centre with turned over 
lip asshown. This allows steam to escape through the 
branch at the back. As will be seen, the valve is of 
the differential type. Its action may be expressed as 
follows: If the area of the upper side of the valve is 
n times the area of the annular lower side, the valve 
will close when the steam pressure above the valve is 


more than th of that below the valve, and will again 
u 


open if the pressure falls below that limit. Thus the 
valve will take steam from the engine side of the main 


stop valve, and deliver it reduced to lin of its 
n 


initial pressure to the intermediate steam chest 
(by means of the pipe shown in Figs. 1 and 2) 
as soon as steam is admitted to the high-pres- 
sure cylinder, and will automatically close as soon 
as the pressure from the exhaust steam from the 


high-pressure cylinder is greater than Jth that of 
n 


the initial steam pressure. A similar valve was also 
fitted in the Daring’s engines between the intermediate 
and low pressure cylinders, as shown in Fig. 1. This 
enabled the low-pressure pistons to start the engine if 
the high and intermediate cranks were on their dead 
centres. 





Revolutions per 
Minute. Speed in 
nots. 


First 
Mean. 


Steam in 
Boilers. 


Port. 


380.8 


Starboard! 
879.8 
392.9 


w~ ~ | No.of Run. | 


389.5 
389.2 














| True mean speed, 28.213 


Ditto for both 


engines .. 889.26 


Mean indicated horse-power 
= 4644 


We append a copy of the details of the runs on the 


| means of vertical splice-plates. 





mile made during the official contract trial; the dis- 
placement being about 240 tons on a draught of 
5 ft. 74 in. forward and 6 ft. 11} in. aft. 





THE RELIANCE BUILDING, CHICAGO. 

Bur little has as yet been published in this country 
concerning the lofty office buildings which are so 
characteristic a feature of the larger American cities, 
so that a description of one of the most recently 
erected examples will be of interest. The Reliance 
Building, the subject of our notice, is situated on the 
south-west corner of Washington and State streets, 
Chicago, the site measuring 55 ft. on State-street by 
85 ft. on Washington-street. There had been a five- 
storey building on this site, of very heavy masonry 
construction, the lower floor of which had been used 
fora bank. The leases of the upper floors expired 
May 1, 1894. In 1890 plans were made for a 16- 
storey building, and the foundations and first storey 
of this new building were then put in, the upper four 
storeys of the old building being held up on screws 
while the first storey of the new building was slipped in 
underthem. The original plans were somewhat revised 
this past spring, and the building changed to 14 storeys, 
as shown on Fig. 1, page 577. On May 1, 1894, the 
old building was taken down to the second floor, and 
the new building is being erected from the second 
floor up. The tenants of the first floor and basement 
—a dry goods firm—remain in their store and keep it 
open for business during the period of construction. 
Subsequently to putting in the first storey, the owner 
of the ground and building, Mr. W. E. Hale, sold the 

round to Otto Young for 480,000 dols., and leased it 
“a immediately for 198 years at 24,000 dols. a year, 
5 per cent. of the purchase price. Mr. Hale is put- 
ting up the new building, and Mr. J. H. Gray, C.E., of 
Chicago, is the engineer responsible for the ironwork. 

The building being very narrow compared with the 
height, viz., 55 ft. wide and 200 ft. high, especial 
attention has been given to designing the framework, 
which is of steel, and which carries the outer walls of 
the building. For wind bracing, instead of tension 
rods, which had been used heretofore, it was deter- 
mined to put plate girders 24 in. deep at each floor be- 
tween the outside columns, thus binding the columns 
together and transferring the wind strain from storey 
to storey on the table-leg principle. These plate 
girders are bolted to the face of the column, and form 
a perfectly rigid connection with the column. The 
columns are in two-storey lengths, and adjoining 
columns break joints at each floor. Every piece of 
iron in the construction, including all the roof beams, 
is thoroughly fireproofed with porous fireproofing. 
Each piece of fireproofing around the column is wired 
to the column with copper wire. 

The exterior of the building is white enamelled 
terra-cotta and plate glass, The windows were made 
as large as the situation of the columns would allow, 
and the position of these was fixed by the fact that 
they had to correspond with the columns of the old 
building, and so are not as well arranged as they 
might otherwise have been. The interior of the 
building will be the most elaborately finished of 
any building in Chicago. The woodwork is of the 
finest mahogany ; the floors are marble mosaic ; the 
halls above the second floor are white Italian 
marbles, and in the first and second floors coloured 
marbles. The general plans of a couple of these floors 
are shown in Figs. 2 and 3, whilst the arrangement 
of the steel girders will be best understood from 


Fig. 4. 

The Z-bar column, with its horizontal cap-plates 
breaking the column in two at every storey, was dis- 
carded in this building, and a new column used, com- 
posed of eight angles. The cast-iron columns so dear 
to our British architects have been abandoned in all 
good work in the States, and have led to the design 
of many different types of columns built from rolled 
sections of steel. Special attention is paid to the 
question of making easy connections between the 


—| girders and these columns, and for most purposes 


standard connections are used, a plan which favours 
cheapness of construction. A favourite type of 
column for office buildings has been the Z-bar column 
mentioned above. The column which has replaced 
this form in the new building is the design of Mr. 
Gray, and consists of a number of angles riveted 
together in the manner indicated in Figs. 5, 6, and 7. 
A large number of tests on full-sized specimens have 
been made at the Keystone Bridge Works with per- 
fectly satisfactory results, and from these it has been 
found that for all sizes of column the safe load can be 


taken to be {17,100 — 7k lb. per square inch, 
i 


where / is the length and 7 the radius of gyration of the 
column, the ends of which are taken as fixed. The 
ends of this column were planed off and connected by 
A clause in the speci- 
fication will show the requirements in this particular, 
which is as follows: ‘‘The columns will be made in 
two-storey lengths, alternate columns — at 
each storey. Sections of material are to be as desig- 





nated on the drawings. The quality of material will 
be as hereinafter specified. The column splice will 
come-above the floor, as shown on the drawings. No 
cap-plates will be used. The ends of the columns will 
be faced at right angles to the longitudinal axis of the 
column, and the greatest care must be used in making 
this work exact. The columns will be connected one 
to the other by vertical splice-plates, sizes of which, 
with number of rivets, are shown on the drawings. 
The holes for these splice-plates in the bottom of the 
column shall be punched } in. small. After the splice- 
plates are riveted to the top of the column, the top 
column shall be put in place, and the holes reamed, 
using the splice-plates as templates. The connections 
of joists or girders to columns will be standard wher- 
ever such joists or girders are at right angles to con- 
necting face of column. Where connection is ublique, 
special or typical detail will be shown on the draw- 
ings ” 


his column also being open from top to bottom, 
admits of putting the pipes in the corners of the 
column, and inclosing them with the fireproofing sur- 
rounding the latter. That there is ample space for 
this will be evident from a glance at Fig. 9. The 
connections of the plate girders to these columns are 
standard in nearly every instance, and are illustrated 
by Figs. 8 to 19. 

The system of plumbing used in the Reliance Build- 
ing is the Durham. In this all the vertical risers, 
wastes, vents, and downspouts are of wrought-iron 
pipe, coated inside and outside while hot with coal- 
tar varnish. All pipes above 1} in. in diameter are 
lap-welded, and all are fitted together with screw 
joints. All pipes for carrying sewage in the ground 
under the building are of light cast iron, cast in 12-ft. 
lengths, coated inside and outside by the same pro- 
cess employed in coating water pipe, and put together 
with lead joints. The depth of the basement brings 
its floor much below the level of the sewer in the 
street, and also necessitates sub-drainage under the 
basement floor, which is ordinary agricultural tile 
surrounded by broken stone inclosed in a light box- 
frame of wood to keep it in position and alignment. 
This subsoil water, together with the waste from the 
fixtures in the basement, water-closets, and lavatories, 
and also from all lavatories throughout the building, 
with the exception of those in main toilet-rooms on 
the seventh floor and lavatories adjoining the pipe 
space, flows to a pair of Shone ejectors of 50 gallons 
capacity each, placed below the basement floor, and 
thence it is pumped into the sewer in the street. The 
wastes from all toilet-rooms, together with lavatories 
adjoining the pipe space, are taken down in a separate 
stack and connected direct with the street sewer, as is 
likewise done with the pipe taking away the roof 
water. All fittings for the pipes carrying wastes are 
of cast iron, threaded, and properly coated. When 
used ona pipe laid toa grade, this grade is cast on. 
All changes in direction are made with curved and 
Y-fittings. Hand holes or rodding holes are provided 
in abundance, and in the toilet-rooms all fixtures are 
set away from the wall about 18 in. to allow working 
room behind them in case of stoppages, thus obviating 
the necessitating of taking down marble partitions or 
backs, and tearing up the floor. 

As the pressure maintained in the city water mains 
will not raise water much above the second floor, 
it becomes necessary to pump the water for the re- 
maining floors. A small pump, 10 in. by 6 in., is 
placed in the basement, and takes its supply from the 
large tank, fed direct from the city mains, and raises 
the water to two boiler-iron tanks placed in the 
attic, and having a capacity of 1000 gallons each. From 
these tanks it is distributed to the different points 
required, A large hot-water heater, situated in the 
basement, is also fed by these tanks, and the hot water 
is carried back to the attic before being distributed, so 
as to avoid pumping. The circulation is maintained 
by cross-connecting the hot-water boiler with the foot 
of each hot-water riser. All water pipes are of gal- 
vanised iron. As, with few exceptions, these waste, 
ventilating, hot and cold water pipes are located in 
the angles of the channels forming the columns, there 
is grouped in each column a complete system of plumb- 
ing, and in placing fixtures for the use of offices, long 
horizontal runs are avoided, and repairs reduced to a 
minimum. All fixtures in the rooms are set without 
casing, the exposed connections being of polished 
brass. All pipes are filled with water and carefully 
examined for leaks before being cased in the columns. 

In the basement of this building are to be placed 
two high-pressure boilers of 100 horse-power each, 
which will furnish steam for all the necessary pumping 
and steam heating. The building is to be heated 
throughout by direct radiation supplied on the low- 
pressure overhead system. The main riser is 8in. in 
diameter, and passes up the pipe shaft to the attic, 
where it is distributed to the risers which pass back 
down the columns, single risers being used to supply 
radiators and return water of condensation. All dis- 
tributors in the attic are laid at a grade of not less than 
1 ft. in 20 ft., and the foot of all risers are connected into 
a return system to the basement. The bottom of the 
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8-in. main riser rests on a masonry foundation, so that 
its expansion shall be upwards throughout its entire 
length. The risers, which are to be inclosed in the 
fireproofing surrounding columns, are to be fastened 
firmly to floor beams at third, seventh, and twelfth 
floors, so that expansion shall be in both directions 
from these points. On each distributing riser an ex- 

ansion joint is to be set at the fourth and eighth 

oors. This expansion joint is to be placed just above 
the radiator connection. In order to have free access 
to these expansion joints, easily removable wooden 
panels are placed in the columns in front. This 
arrangement admits of easy inspection, and avoids the 
necessity of tearing down the fireproof when repairs 
are necessary. 

In fixing upon the sizes of connections of radiators 
with risers, a l-in. pipe was to supply not more than 30 
square feet, a 1}-in. pipe was to supply not more than 60 
square feet, and a14-in. pipe was to supply not morethan 
120 square feet. The square feet of radiating surface 
of radiators varies on each floor, gradually reducing 
from the lower floor upwards, its greatest area being 
1108 square feet, and its smallest area 738 square feet. 
All is rt are provided with an automatic electric 
temperature-regulating system, complete with thermo- 
stats, &c. They are to be of the hot-water pattern, 
having the loops connected on top as well as bottom, 
and each being supplied with an automatic air valve. 

The specifications for the structural metal work are 
pretty stringent, as the following extracts from the 
specification show : 


‘‘ Quality of Material.—The steel may be made either by 
the Bessemer or open-hearth process. It must be uniform 
in quality, and must not contain over .10 of one per cent. 
of phosphorus. The steel shall have an ultimate strength 
of 60,000 lb. per square inch, and shall not vary from this 
more than 4000 lb. per square inch either way. It shall 
have an elastic limit of not less than one-half the ultimate 
strength, an elongation of not less than 25 per cent. in 
8in., and a reduction of area of not less than 45 per cent. 
at point of fracture. All blooms, billets, or slabs shall be 
examined for surface defects, flaws, or blow-holes, before 
rolling into finished sections, and such chipping and 
alterations made as will insure perfect solidity in the 
rolled sections. A test from the finished metal will be 
required, representing each blow or cast; in case the 
blows or casts, from which the blooms, slabs, or billets, 
in any reheating furnace charge are taken, have been 
tested, a test representing the furnace heat will be re- 
quired, and must conform to the requirements as hereto- 
fore enumerated. A duplicate test from each blow or 
cast, and furnace heat will be required, and it must 
stand bending 180deg. over a mandril, the diameter of 
which is equal to one and a half times the original thick- 
ness of the specimens, without showing signs of rupture 
either on convex or concave sideof curve. After being 
heated to a dark cherry and quenched in water 100 deg. 
Fahr., must stand bending as before. The original blow 
or cast number must be stamped on each ingot from said 
blow or cast, and this same number, together with the 
furnace heat number, must be stamped on each piece of 
the finished material from said blow, cast or furnace heat. 
No steel beam or angle shall be heated in a forge or other 
fire after being rolled, but shall be worked cold unless sub- 
sequently annealed. 

** Rivet Steel.—Steel for rivets throughout this structure 
shall have an ultimate tensile strength of not less than 
56,000 Ib. nor more than 62,000 lb. per square inch, an 
elastic limit of not less than 30,000 lb. per square inch; an 
elongation of not less than 25 per cent. in 8 in., and a 
reduction of area at point of fracture of at least 50 per 
cent. Specimens from the original bar must stand bend- 
ing 180 deg. and close down on itself without sign of 
fracture on convex sideof curve. Specimens must stand 
cold hammering to one-third its original thickness without 
flaying or cracking, and stand quenching as heretofore 
specified for rolled specimens. 

‘Wrought Iron.—Where wrovght iron is required by 
plans and specifications, it shall be tough. fibrous, an 
uniform in quality. It shall have an elastic limit of not 
less than 26,000 Ib. per square inch. Itshall be thoroughly 
welded during the rolling, and free from injurious seams, 
blisters, buckles, cinders, or imperfect edges. When 
tested in small specimens the iron in no case shall show an 
ultimate tensile strength of less than 50,000 lb. per square 
inch, and shall have an elongation of 18 per cent. in 8 in. 
The same-sized specimens taken from angle and other 
shaped irons shall have an ultimate strength of not less 
than 50,000 lb. per square inch, and shall elongate 15 per 
cent. in 8 in. All iron and specimens from plate, angle, 
and shape iron must bend cold for about 90 deg. to a 
curve whose diameter is not over twice the thickness of 
the piece, without showing fracture. When nicked on one 
side and bent by a blow from a sledge, the fracture must 
be nearly all fibrous, showing but few crystalline specks. 

“ Cast Iron.—Cast iron shall be the best quality of metal 
for the purpose. Castings shall be ciean and free from 
defects of every kind, boldly filleted at the angles, and 
the arrisis sharp and perfect. Cast iron must stand the 
following test: A bar 1 in. square, 5 ft. long, 4 ft. 6 in. 
between bearings, shall support a centre load of 550 lb. 
without sign of fracture.” 





HORIZONTAL WINDING ENGINE AT 
PRIMROSE HILL, ASTLEY, NEAR LEEDS. 
_ WE illustrate on page 582 a pair of horizontal wind- 
ing engines recently built by the Leeds Engineering 
and Hydraulic Company, of the Providence Works, 





Cross Stamford-street, Leeds, for the new pit belonging 
to Messrs. T. and R. W. Bowers, at Primrose Hill, 
Astley, near Leeds. As will be seen from our engrav- 
ings, Figs. 1, 2, and 3, the engines are of a type which 
is a great favourite at collieries. The valve gear is 
worked by a link motion, but the valves themselves, 
both admission and exhaust, are of the Cornish double- 
beat type. With this type of valve the clearance may be 
very great, but, as will be seen from the detail draw- 
ings, Figs. 3 and 5, considerable pains have been taken 
to reduce this as much as possible by using very deep 
covers over the valves. The cylinders are each 34 in. 
in diameter by 5ft. stroke, and their barrels are 1} in. 











thick. They are lagged with silicate cotton and sheet 
steel, They are bolted to their bedplates by eight 14-in. 
bolts. The steam valves already mentioned are 9 in. in 
diameter, and the exhaust valves 1l in. The windin 
drum is 14 ft. in diameter by 6 ft. wide, and is forme 
out of two strong cast-iron outer rings and one central 
ring. Each of these is made in halves and bolted and 
hooped together. The lagging on which the cable is 
coiled is of 5-in. oak planking. A brake ring is cast 
on each side of the drum, and a powerful foot-brake 
is provided, in addition to a steam one, which latter is 
capable of holding the engine with full steam on. The 
cage is of the two-deck type, and holds four trucks of 
10 cwt. capacity each, so that 2 tons of coal are 
brought up per trip, and 600 trips can be made per 
day of 10 hours. 





FORCED DRAUGHT TRIAL OF THE 
PADDLE STEAMER ‘“‘ PRINSES MARIE.” 
THE Prinses Marie, one of the well-known passenger 
steamers belonging to the Zeeland Steam Navigation 
Company, running between Queenborough and Flushing, 
in connection with the London, Chatham, and Dover Rai. 
way Company’s express Continental service, was tried ab 
sea on Friday, October 19, after being fitted with Howden’s 
system of forced draught. The Prinses Marie was built in 
1878 by Messrs. John Elderand Co., Glasgow. Herengines 
are compound oscillating, the cylinders being respectively 
60 in. and 104 in. in diameter by 84 in. stroke. Steam is 
supplied from four single-ended boilers 15 ft. 74 in. in 
diameter by 9 ft. lin. in length, having each three fur- 
naces. There are 274 tubes in each boiler, 6 ft. in length 
by 3} in. external diameter.* Formerly, these boilers 
were worked by natural draught, the fans, though fitted, 
being used merely to increase the supply of air to the open 
stokeholds. 

Before being fitted with the Howden system of forced 


q | draught, the average power developed on the voyage was 


about 2900 indicated horse power, and it was sought by 
the application of this forced draught to increase the 
supply of steam soas to obtain 3500 indicated horse-power 
from the engines. On the trial, which took place in the 
North Sea, it was found that the boilers under forced 
draught supplied steam easily for 4600 indicated horse- 
power, at which high power the steam could be 
maintained steadily. As the steam pressure carried 
in the boilers is only 80 lb. per square inch, and the 
firegrates were reduced from é tt. 8in. to 5 ft. 3 in. in 
length when the forced draught was fitted, the perform- 
ance is certainly very remarkable, and, being greatly 
more than was expected, has given the greatest satisfac- 
tion to the directors and manager of the Zeeland Steam- 
ship Company. The fitting of the forced draught was 
carried out by the Royal Shipbuilding and Engineering 
Company of Flushing from drawings supplied by Messrs. 
James Howden and Co., who were represented at the 
trial by their chief inspecting engineer, Mr. James 
Nisbet. 

It was remarked on the trial that priming, which 
formerly invariably accompanied the highest s 8 
attempted with natural draught, was entirely absent 
under the forced draught even at the highest power, 
while, again, the quantity of smoke was very light in 
comparison with the quantity emitted under natural 





* The ce meme of the Prinses Marie and the com :nion 
steamer Prinses Elizabeth, was fully described and illus- 
— in ENGINEERING, vol, xxxi., pages 65, 119, 170, and 





draught working. The absence of priming is due to the 
great regularity in evaporation under this system of 
forced draught, and to the prevention of sudden heating 
and cooling down of the furnaces. 

The Zeeland Steamship Company are, we understand, 
arranging for the prompt réfitting of their other steamers 
with Howden’s system, and there can be no doubt that 
the results obtained with the Prinses Marie point to an 
economical means of sane to present requirements 
vessels which, although thoroughly serviceable in every 
other way, have been outstripped in speed by newer com- 
petitors fitted with machinery of higher power. This is 
certainly a matter of very considerable importance to 
the companies engaged in working the various Channel 
services, 





MR. HOWDEN’S CHALLENGE AND WATER- 
TUBE BOILERS. 
To THE EprTor oF ENGINEERING. 

Srr,— Consulting Engineer,” in your issue of last 
week, infers that Messrs. Maudslay are not likely to accept 
Mr. Howden’s challenge, and suggests reasons which, I 
think, should not bave been given without the necessary 
knowledge, or authority to back them, and, if the possessor 
of such, this should have been stated in his letter. I 
understand that the managing director of Messrs. 
Maudslay’s is at present on the Continent, and this alone 
accounts for nothing having been done, and this is a 
sufficient reason, without dragging personal interest, or 
the Admiralty, into the question. Whatever Messrs. 
Maudslay may decide, I would certainly say that the 
conditions of the trial will require to be made more in 
accordance with advanced engineering practice, which 
water-tube boilers are specially designed for, and that 
nothing le3s than a working pressure of 200 Ib. should be 
considered, all scantlings being made to suit this. To give 
the water-tube boiler full justice for what it is intended 
for and suited, I would consider 250 Ib. nearer the mark. 
The proposed trial of 30 hours should reckon from the 
time the fires are lighted, and from cold boilers, as I con- 
sider the getting up of steam is of quite as much import- 
ance as the keeping it up, especially as regards the life of 
the boiler. ‘‘ Consulting Engineer” speaks of people 
running mad about water-tube boilers, but I think he 
shows a strain of the same nature in his own letter and in 
his attempt to scare people about water-tube boilers. He 
appears to quite forget that the outside of an ordinary 
cylindrical boiler is nothing less than a large drum, often 
16 ft. in diameter and over, and when he writes of a 5-ft. 
drum being more dangerous, I think the strain above re- 
ferred to is more apparent than the danger he alludes to. 
He brings up the bogey of corrosion well. An allowance in 
construction of an equal margin for this would be exactly 
the same value on either Jarge boilers or small drums, but 
as regards weight in the large boiler, this would be three 
times as much as in the small drums. Again, the large 
boiler with its bottom close on bilges is much more liable 
to outside corrosion, whilst ‘inside corrosion or pitting 
going on cannot be seen, but, if present, it can at once be 
seen in the drums of a water-tube boiler. So far as shells 
of boilers are concerned, the strain of expansion is the one 
thing they suffer most from, and the heavy shells of the 
ordinary Scotch boiler type require careful nursing and 
attention. The inside of an ordinary cylindrical multi- 
tubular boiler is, however, where the greatest danger and 
expense lies, as when high pressures are used, the fur- 
paces, combustion chambers, tubeplates, tubes, and stays 
are a source of never-ending care and expense, more espe- 
cially when forced draught is used. Tubes leak through 
over-heated ends, and are re-expanded till no one knows 
what thickness they are. Stays that cannot be got at or 
seen go on corroding, and no one knows of this till they 
give way. Riveted joints in furnaces and combustion 
chambers open up with the heat, then leak and corrode 
away, requiring constant caulking and patching. The 
furnace backs not unfrequently become so full of salt from 
unseen leakage as to form a mass which has exploded 
within itself and blown bars and bearers into the stoke- 
hold, doing serious damage. The tendency of corre- 
spondence on the subject in your paper has of late been 
in the direction of making it appear that no further pro- 
gress can be made in boiler designing, and that the old 
cylindrical boiler supplied with some maker’s particular 
fittings for using forced or induced draught is the ne plus 
ultra of perfection. This I submit is not the way to pro- 

ress, and for this reason I think it right to bring up in this 
etter the troubles that are met with in the cylindrical 
boiler of the present day. Whether the right type of 
boiler has yet been designed or not to take the place of 
the Scotch boiler has to be proven, but when trials are 
made it should be with a view to advance, not to stag- 
nation. 

What is required by shipowners is a boiler giving good 
results as to evaporation for the coal consumed without 
requiring a destructive temperature in the furnaces, 

water circulation and free steam delivery, also 
freedom from expansion strains when getting up steam, 
easy access for cleaning, examining, or renewing, no 
riveted seams under action of furnace heat, and no part 
of boiler near bilge water. These are the points that are 
of importance, and the less space and weight required to 
fulfil these conditions, the better the boiler must be. As 
a@ matter of fact, these points are not to be got with the 
present multitubular boiler, and it is the interest of all 
connected with shipowning or travelling by sea to en- 
courage every endeavour that will tend to better the 
present design. 


October 30, 1894. 


Yours, &c., 
SUPERINTENDENT ENGINEER. 





To THE Epiton oF ENGINEERING. 
Siz,—I notice in your impression of last week a further 
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THE RELIANCE BUILDING, CHICAGO. 
MR. J. H. GRAY, C.E., CHICAGO, ENGINEER. 
(For Description, see Page 576.) 
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letter re Belleville boilers signed ‘‘ Consulting Engineer,” 
which reads as follows : 

** Such a trial as proposed by Mr. Howden in your issue FRAMING PLAN OF SIXTH Seventh & EIGHTH FLOOR 

of the 12th inst. would be an excellent one, not only for y 

ourgelves as engineers, but also to shipowners who are Z 4 ai Centre Line of Party Wall | 
being led away to the adoption of water-tube boilers| * 7 : 

without having proper facts laid before them. I fearfrom| ; *~ ’ é 

the tone of the Jetter in — from Messrs. Maudslay that | : P : nd Fig.4. 
such atrial will not be allewed to be undertaken, for if i 

the trial was a failure there would be such a number of 
interests at stake that it would be exceedingly awkward 
for those who have adopted the water - tube boiler. 

Notably among them would, of course, be the Admiralty, 
who would be on their trial for having taken up the 
tubulous boiler for the Powerful.” 

This constant flutter about the Belleville boiler is to 
my mind one of the many compliments that have been 
paid it. It seems a common thing for some persons to 
rush into print and make what seem to be very rash 
atatements; for instance. what right, or upon what 
grounds, can ‘Consulting Enginver” impugn the common 
sense of engineers and shipowners and say they are being 
led away without having proper facts laid before them, 
when, as a matter of course, there is no doubt that those 
who have taken up the Belleville boiler have most care- 
fully thought out the whole question at issue? I maintain 
that statements of this description are eminently unfair 
to those engineers who would not take a step of this kind 
without giving the matter their most earnest considera- 
tion. 

: do | not know who “‘ Argus’ and ‘‘Consulting En- 
gineer” may be, but they are evidently birds of a feather, 
and it is just possible that they may belong to the same 
nest; personally, I regret that they have not signed their 
names to their communications. 

One thing is certain, the Belleville boiler has given 
them a dreadful frightening, and not without reason, for 
if the Belleville or other water-tube boilers are to become 
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the boilers of the future (and the Belleville seems to stand 
an excellent chance of taking that position), all the heavy 
plant in the boiler shops of the engineering firms will have 
to be discarded ; and it is very natural, under these cir- 
cumstances, that there should be some difficulty with the 
opponents of the water-tube boilers, So far as my own 
company goes, we have a heavy stake in the Belleville 
boiler, as we have acquired most extensive rights for its 
manufacture; but we should not have taken this step 
without assuring ourselves as to its absolute efficiency 
and value as a steam generator. 

We are more than satisfied ourselves, and are fully 
determined in our own time to give ample justification for 
our views, but we certainly do not feel called upon to 
manufacture Belleville boilers, and to send them to 
Glasgow at great expense to ourselves, simply to satisfy 
the curiosity of other poreie. 

We believe the Belleville boiler to be vastly superior to 
cylindrical boilers fitted with Howden’s or other forced 
draught. Ina short time we shall have the pleasure of 
writing to you again upon this subject, putting before 
you certain proposals and definite statements which we 
are of opinion will demonstrate this, and more than justify 
every action taken by the patrons of the Belleville boiler, 
and meet any fair criticism that may arise from respon- 
sible persons. 

In the meantime we are absolutely satisfied with the 
progress of the Belleville boilers. Not only have they 
met with the warm support of the English Admiralty, 
but France and Russia have all but plumped for them, 
and there is a strong indication of their being adopted, 
at all events to some considerable extent, by all the prin- 
cipal foreign Governments, 

As an instance of the wild shots that are taken at the 
Belleville boiler, I see that in the Zimes of the 23rd inst., 
in giving an account of the performance of the machinery 
of the French ironclad Brennus, oe | have stated that 
the coal consumption per indica horse-power was 
621b. This information could hardly have been supplied 
to the Z'imes by a friend of the Belleville boiler. As a 
matter of fact, I am informed on the very best authority 
that the consumption was 1.8 lb. per indicated horse- 

ower when 9000 indicated horse-power were being deve- 
oped, and the ship steaming at the rate of 15.5 knots, 
I beg to.remain, Sir, yours faithfully, 
ALTER H. Maupstay, 
Chairman and Managing Director, Maudslay, 
Sons, and Field, Limited. 
Lambeth, October 30, 1894. 





CAPITAL AND LABOUR. 
To THE EpiTor oF ENGINEERING. 

Sir,—It seems to me that the above titleis a misnomer 
if the arguments of ‘‘ F’.G. W.” are constructed to hold 
water. Before criticising them, will he answer the follow- 
ing questions? 

1. A man with a large works could not make them pay, 
and determined to close them. He managed, however, 
to sell them to another man, who, after months of thought 
and costly experiments, so altered the machinery that the 
yearly loss was turned into a profit. During the years 
of loss, under both proprietors, full wages were paid to 
men and foremen. 

2. An enormous works owned by several brothers were 
carried on at such a small profit that there was nothing 
left for either depreciation or income of any kind for the 
brothers. They built a new works, with new machinery, 
and paid higher wages. The result, a handsome profit. 
In these cases were not the proprietors entitled to the 
profits they made ? 

3. A man schemed out an invention for improving 
certain mechanical gearing ; it took many years of thought 
and experiment, and cost 20,000/. for he experiments, 
They were at last perfected. and the invention became a 
success, He received his 20,0007. and a t deal more 
in royalties ; was he not entitled to keep them ? 

A concern was started by a number of men at a co- 
operative concern, with a large works. It was carried 
on on a large scale, and honestly and honourably, but 
it did not succeed. It got at last into the hands of one 
man who had worked very hard for years in the same 
business, and had become a master in all its details; was 
he not entitled to the profits he made? It must be re- 
membered that he paid quite as high wages to the opera- 
tives as they received under the co-operative manage- 
ment, 

ft 





TRACTION ENGINES. 
To THe Eprrog or ENGINEERING. 

Srer,—It would be very interesting to have all the 
charges against traction engines put into such a form that 
answers from owners and others interested in their use 
could be put so that a fair opinion could be formed. 

If the preponderance of evidence were against the 
engine, then let an Act be framed prohibiting their use 
entirely (either for agricultural purposes or an hauling) ; 
if, on the other hand, traction engines (which have 
— in large numbers, even under the present prohi- 

itive Act) were found to be widely useful and ren- 
dering good and economical service to society, then, 
I say, an Act to aid its further use should immediately 
be framed. 

The highways should be free at all hours for the 
passage of engines on any portion of the 83 
bad bridges, drains, &c., that were damaged by the 
passage of engines, should be made good at the ex- 
pense of the highway authorities and not by the 
engine owners, and, further, if it were known that 
owners of shying horses (there are still some), which 
are so very dangerous in streets, could not get such exces- 
sive damages, then fewer accidents would occur, as, from 





my experience, in nine cases out of ten the drivers of such 
horses could prevent them. : 

That the traction engine, even in its present form, is 

rforming very useful service every yd cannot be denied 

y even its strongest opponents. All that is required for 

traction engines is fair play and no favours. Assuming 
the engine is allowed to travel at the same hours that 
horses do, it would very soon prove to be the most useful, 
economical, and humane system of cheap transport that 
can be adopted 

Under the present county and borough bye-laws, 
engines are only allowed to travel during certain hours, 
in certain streets, and then only certain kinds of inefficient 
wheels are allowed by law, which wheels do enormous 
damage, so surveyors say. 

I will quote an instance in a certain large town, when 
a heavy piece of machinery has to be removed in an 
engineer’s works, simply from the foundry down to the 
weigh-bridge, and then into the machine shop; this is 
done by, say, 10 a.m., and the engine dare not stir out of 
the works again until 5 p.m. How is it possible to avoid 
accidents when engines are only allowed to travel at 
times when the heaviest town traffic has to be faced, and 
men having had to waste their time, seven or eight hours 
of good daylight? Many men would wait in public- 
houses, as they cannot remain in the street in all weathers. 

Further, how can traction engines be feeders of rail- 
ways under restrictions such as I have quoted, when they 
cannot get to the railway before closing time? My own 
experience, after very mg | years’ use of traction engines, 
as well as horses, is that, if only fair play is allowed trac- 
tion engines for heavy work, horses would never be seen 
moving the heaviest loads the saving to the community 
would be very great, if only in reducing the amount of 
foreign food imported for horses; and the Society for 
Prevention of Cruelty to Animals would do more if they 
would assist to get the Road Locomotive Act altered than 
they do by hundreds of miserable prosecutions such as are 
undertaken at present. With a practicable Act of Par- 
liament we should soon see a proper road locomotive 
appear, and the agricultural type disappear; it has done 
wonders, but that it is perfect for heavy haulage is more 
than any user can say. ‘ws 


Ashton-under-Lyne, October 27, 1894. 








MR. MAXIM’S FLYING MACHINE. 
To THE EpIToR OF ENGINEERING. 

Srr,—May I be one first to congratulate my 
highly esteemed friend Mr. Maxim on his excellent 
scheme for at once gratitying the laudable interest of the 
public en masse in his colossal aérial machine and—with 
the s—generously enriching a deserving charitable 
institution ? 

For my own part, I may say in all honesty that I 
never enjoyed a greater engineering treat than that 
afforded by the privilege of being present at some of the 
trials, so entirely unique is this admirable machine in 
original mechanism and ‘‘ artful” automatic appliances. 

May the concourse to Bexley on Saturday be such that 
the broad acres of Baldwyn’s Park will be none too 
spacious to contain it. 

I an, Sir, yours faithfully, 
Sipnry H. Ho.ianps. 

Old Charlton, Kent, October 29, 1894. 





THE KNOT A UNIT OF DISTANCE. 
To THe Epiror oF ENGINEERING. 

Srr,—In the extremely able treatise upon ‘‘ Resistance 
of Ships,” recently brought out by D. W. Taylor, of the 
United States Navy, I find the following remark (page 6), 
referring to the word knot as a unit of distance: ‘* This 
usage is convenient, and though strenuously opposed as a 
solecism by the grammatical purist and the amateur 
sailor, it appears probable that in time it will prevail.” 

Whichever class your correspondent Mr. Gilbert may 
belong to, engineers have a right to expect more serious 
and instructive criticism in your columns, 


Yours, &c., 
London, 8. W. J. Humpurey Davey. 





THE CORROSION OF PROPELLER SHAFTS. 
To THE Eprror oF ENGINEERING. 

S1r,—I notice in your issue of September 21 a paragraph 
relating to the corrosion of propeller shafts in steamers, 
and that a device had been brought forward by Mr. 
Mudd, of the Central Engine Works, Hartlepool, for 
preventing this by fitting an elastic cover over the shaft. 

Such an arrangement was fitted by Mr. Hughes, of the 
Guion Line of steamers, on the s.s. Alaska’s tail-endshaft 
in the early part of 1890, and after it had been on about 
two years 1) was removed. 

Rubber rings were also fitted by Mr. McColl, of Belfast, 
several years previously, but the tendency of the rubber 
to lose its elasticity and develop cracks rendered the 
arrangements unsatisfactory. As the mortality of tail-end 
shafts is a very serious matter to shipowners, any suc- 
cessful device would be very valuable. 

Yours truly, 

October 30, 1894. 


Marine ENGINEER. 





EFFICIENCY OF THE SERVE TUBE. 
To THE Eprror oF ENGINEERING. 

Srr,—In your issue of October 19 Mr. Davies states 
that if K is the coefficient of conductivity, and d T, the 
difference between the temperature T, of the heated sur- 
face of a plate and T the temperature of the heating sur- 
face, d x the normal distance from the heated surface, 


and Q the quantity of heat transmitted per unit of 
area, then Kat? 


7 da 


By d T Mr. Davies evidently does not mean the differ- 
ence T, — T, but the difference between T, and the 
teraperature within the plate at distance dx from the 
heated surface. From (A), on the assumption that K is 
constant, Mr. Davies deduces 


q = K(1,-7) 
x 


(A) 





o> a GB) 


where x evidently represents the thickness of the plate. 
He states that Rankine concluded from equation (B) that 
the rate of conduction through a plate of uniform thick- 
ness is simply proportional directly to the difference be- 
tween the two faces, and inversely to its thickness. By 
what means has the truth of equation (A) been proved? 
If (A) is true, it is reasonable to infer that (B) is true, but 
it cannot be demonstrated that because (A) is true, there- 
fore (B) is true. We know by the results of experiments 
that the rate at which heat is transmitted through a 
homogeneous plate varies directly as the difference be- 
tween the temperatures of the two surfaces and inversely 
as the thickness, but this does not prove that (A) is true, 
nor am I aware that any experiments have been made to 
prove the truth of equation (A). 


October 27, 1894, WI.1AmM DoNALpDson. 








BALANCING OF LOCOMOTIVES. 
To THE EprTor or ENGINEERING. 

Srr,—I have read with pleasure Mr. Rolfe’s interesting 
letter in last week’s issue, and with your kind indulgence 
beg to offer the following comments. 

1. Influence of Springs on Pitching and Rolling Motion. 
—Undoubtedly the presence of springs mitigates the 
effect of unbalanced weight shocks due to rail joints or 
irregularly worn tyres ; it is in effect precisely what they 
are put in for, and now that Mr. Rolfe has explained his 
meaning, I cordially agree with him. 

2. Relation of Guide Bar Thrust to Unbalanced Pull 
of Counterweights.— What I wished Mr. Rolfe to remark 
is that I did not say the neutralising effect of these two 
forces is continuous. Obviously it varies at all points of 
the stroke, and if the respective forces exactly balance 
each other in a given engine, and at a certain point of the 
stroke, when steam is on, they would no longer do so 
when it is off, or when the engine is linked up. 

3. Partly Balancing Reciprocating Parts in Coupled 
Wheels.—I do not for a moment doubt Mr. Rolfe’s state- 
ment, but is he sure that the smooth riding of the engines 
to which be refers was due to their being balanced as 
described? There are so many factors which influence 
this question of smooth riding, that, unless experimented 
on singly, I think it very difficult to come to accurate 
conclusions as to the precise influence of any given one of 
them, and such experimenting is rare. 

4. Construction of Driving Gear.—I naturally suppose 
that, considering the amount of attention he gives to the 
subject, Mr. fe is fully alive to the advantage of keep- 
ing down the weight of the reciprocating parts, Unfor- 
tunately, many locomotive superintendents, judging them 
by their acts, either blissfully ignore, or deliberately neglect 
this point. In particular, American practice is about the 
worst in this respect, as the following example, taken 
from the New York, Lake Erie, and Western 10-coupled 
compound goods engine exhibited at Chicago, will show. 
This engine is a four-cylinder Vauclain compound, cylin- 
—_ 16 in. and 27 in. in diameter, and the weights are as 

ollows : : 


High-pressure piston 265 Ib. 
Low ” ” 775 ” 
One piston-rod_... 170 
One crosshead 475 ,, 


The weight of the connecting-rod is not given, but it is 
pretty safe to assume it at 650 1b. The pistons are solid 
cast-iron bodies, and their rods no less than 4 in. in dia- 
meter. The enormous size of the rods is due to the fact 
that, owing to the faulty principle of the Vauclain con- 
struction, there is continual trouble with strained or 
broken rods. The rods are reduced in diameter, in all 
probability, with a sharp shoulder, where they pass into 
the crosshead. They usually snap off short at this point. 
It is not too much to say that this construction of pistons 
and rods is about the very worst that could possibly be 
imagined, and is a brilliant example of the cheap and 
nasty methods which I condemned, and of the extra- 
ordinary propensity on the part of some American en- 
gineers toward meanness in trifling matters, and towards 
“* spoiling the ship for a ha’porth of tar.” As to tail-rods, 
I must own to the same sort of liking for them as Mr. 
Rolfe expresses. However, if the pistons are light, I do 
not think there is much in them, and with metallic pack- 
ings having universal motion, their value is still further 
uced. The objection of weight equally applies to the 
vacuum pump used by some English companies, though I 
do not consider it sufficiently serious, provided the pump 
is rationa’’ 7 constructed, to neutralise the value of the 
appliance in general. 2 : 

5. Setting Driving and Coupling Cranks in Line.—In 
writing paragraph 6a in my letter of October 19, I ex- 
aaa myself ‘‘d’aprés le sentiment,” without having 
gone into the figures, and I quite admit that I was mis- 
taken on this point. If Mr. Rolfe will again read m 
Pp’ ph 6 d, he will find that I distinctly stated why 
should be induced to adopt Mr. Stroudley’s arrangement. 
Of course if it does not attain its main object, its ravson 
@étre falls to the ground. Perhaps it would be well for 
me to remark that, as a matter of fact, I have never put 
in counterweights on his plan, while keeping an open 





mind as to its value. I quite agree that it is essentially 
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a case for individual judgment, and have, I think, indi- 
cated pretty clearly what my own is on the subject. Mr. 
Rolfe’s remarks under 6 d are an instructive confirmation 
of my own experience (and that of many others besides), 
namely, the very different image presented by a given 
object when viewed through the spectacles of the locomo- 
tive or other De Sma or under the searchlight of 
those who handle it every day of their lives. 

6. French Four-Cylinder Compounds.—Mr. Rolfe has 
-mistaken the purport of my quotations, if he thinks I 
wanted to get our friend ‘J.D. T.” ‘“‘on the hip.” I 
only wished to point out that the reason for retaining 


coupling-rods was different from the one he supposed. | boss, 


While it is quite true, as Mr. Rolfe states, that even with 
cranks set at 180 deg., and neglecting the effect of 
couples, the two sets of motions could not perfectly 
balance each other, it is, nevertheless, true that the un- 
balanced parts of their respective accelerations can do 
something towards destroying each other, the remainder 
being done by the counterweights. I may say that it was 
just this case that I had in mind when referring in my 
letter of June 29 to engines with multiple cylinders. Mr. 
Rolfe surely does not su © that in these engines there 
is no counterweight at all due to the reciprocating parts. 
It is obvious that in a case like this, the only correct way 
is to balance each motion independently, then superpose 
the weights obtained, and reduce them to a resultant, as 
set forth in my exposé. Perhaps Mr. Rolfe will now see 
exactly why I gave it in this form, instead of summing 
it up in a formula, 

As to the ‘‘ James Toleman,” I presume, without being 
positive, that each motion is balanced for itself, in fact, 
exactly as a single would be; and I can scarcely con- 
ceive the designer of this remarkable engine doing any- 
thing else. And, by the way, is she still in America, and 
ifso, what are her performances? Information would be 
interesting. 

Returning to the French Northern engine, let me briefly 
say that the coupling-rods were taken off only as a matter 
of experiment, to ascertain the effect of their absence on 
the running of the engine. It was found that she did not 
run more freely than before, but lost her principal advan- 
tage, namely, that of rapid and sure starting from any 
position of cranks; besides which she showed greater 
tendency to slip. It is but fair to point out that her 
theoretical tractive force at starting is enormous, and that 
removing the coupling-rods would necessarily disturb her 
conditions of balanve. The rods are, however, very light, 
and weigh 80 kilogrammes at the most, so that this would 
not be a very serious matter. If Mr. Rolfe would like 
further information regarding these French engines, I 
shall be happy to lend him the numbers of the Revue 
Générale to which I have referred, and in which they are 
very fully described. 

7. Coupling-Rods in General.—Though not strictly 
relevant to the matter under discussion, will you kindly 
permit me to make a few remarks anent these parts? My 
practice has been to calculate these rods for a thrust due 
to the full steam pressure on one piston, combined with 
the bending moment produced by a uniformly distributed 
load due to centrifugal force, at a speed of, say, 300 revo- 
lutions per minute in the case of an express engine. I 
take the coefficient of safety against buckling at from 2 to 
5, and neglect entirely the effect of partial encastrement 
in a horizontal direction. Under these conditions, the 
strain of material may be taken as high as 1200 to 1300 
kilogrammes per square centimetre for steel rods. The 
approximate form of uniform strength for a rod of rect- 
angular section and constant b th is given by a profile 
tw:se as deep in the middle as at the enda, while for a 
fluted rod, with a web 15 millimetres and flanges 20 milli- 
metres thick, whose breadth in the middle is twice that 
at the ends, the depth at the latter point should be about 
se yen-tenths of the maximum. Such rods can be made 
without difficulty on the large milling machines now 
commonly used, though personally I think that in the 
case of fluted rods their elegant appearance, rather than 
positive advantage, would alone warrant the increased 
cost as compared with a rod of uniform depth. 

_ There is, of course, nothing very new in all this, but 
it may perhaps be interesting to point out that 

1. Though the maximum steam and centrifugal stresses 
do not occur together, 

2. Ibis by no means certain that the work is equally 
distributed between both rods. 

3. Though the body of the rod is slightly heavier in 
the middle than at the ends, the heads, which in the 
case of fluted rods make up a large part of the total 
weight, produce only pressure on the pins and no bend- 
{~ ; 

he result being, I think, a fair summing up of the 
various factors affecting the strength of the rod. 

Apropos of the device which Mr. Rolfe mentions as a 
substitute for an injector, to get over the disadvantage of 
feed pumps as fitted on his line, I think it an excellent 
illustration of what not to do. Leaving aside the inad- 
visability of forcibly combining two things having no 
relation to each other, the arrangement is an excellent 
one for introducing into the air-brake apparatus even 
more water than it would otherwise get. Needless to 
pin frosty weather, this does not tend to promote the 
: ; —? of the brake. Apologising for the length of this 

etter, 
I am, Sir, yours faithfully, 
NovoyzE VREMYA. 





To THE Eprtor or ENGINEERING. 

Srr,—I should like to point out that in my letter 
(centre column, page 548) the weight of crank-boss, &c., 
ag oy as 150 lb. should be rather greater. I could easily 
eb it stand as it is, ib even then being a liberal estimate, 
but in truth I had momentarily overlooked the fact of its 
being a “‘ double ” pin, so to speak ; and as this oversight 








tells against your correspondent, I hasten to make this cor- 
rection, and (due to this second journal) reduce the excess 
weight to, in round numbers, 470 lb. : 

I have been undecided as to whether I should point out 
that the passage in the middle of last column, 9, 
may possibly seem to some, at first sight, to admit of other 
than the intended interpretation ; as, however, the pro- 
priety of first assuming a certain construction to be put 
upon a passage and then adducing various reasons to 
show why it could not reasonably have been so construed, 
is open to question, I shall merely remark that I was 
alluding solely to the rotational energy of the coupled wheel, 
, and pin (and counterweight, if any) overcoming 
the frictional resistance to rotation at the wheel tread, 
and not to any unbalanced centrifugal pulls. Thanking 
you for insertion, 

I remain, yours, &c., 


October 27, 1894. H. Rotre. 





AUTOMATIC MAIL BAG APPARATUS. 
To THE Eprror or ENGINEERING. 

Srr,—I think you will do a public service if you adopt 
Mr. Sekon’s suggestion of publishing drawings of a few 
of the designs submitted to the Postmaster-General. It 
would, of course, be necessary to make selection, and you 
may consider the task too arduous, but probably the large 
majority of the designs would require very little examina- 
tion. me, however, were sent by thoroughly qualitied 
engineers, and there surely must have been some good 
designs among them. But so far as has been notified to 
the competitors, they were all rejected, and without 
explanation. 

Were none any good ? 

The only way to test this is to let the engineering world 
see what they were. Could you not offer to publish what 
may appear to you, say, the best dozen or half-dozen? 
There is certain ye on the face of it, ground for thinking 
that the Post-Office has treated a number of engineers 
very unfairly, and it certainly treated them shabbily. 
You would do a service to the — by giving publicity 
to the facts, and giving the public a chance of indepen- 
dent judgment, 

The problem was not a very difficult one, and it is 
incredible, as several engineers did undertake it, that none 
of them approached a solution. 


October 31, 1894. .. 

[If competitors whose designs have been rejected will 
forward them to us, we shall be pleased to give them 
attention, and to publish a selection of those which appear 
to have practical value.—Ep. E.] 


Yours truly, 
P. 





THE DESIGN OF WARSHIPS. 
To THE Epitor oF ENGINEERING. 

Srr,—In yours of September 28, page 425, column 3, 
I find (when referring to the value of armour upon the 
ships engaged in the recent battle between the Chinese 
and Japanese) that there are some persons in this country, 
not without authority, who maintain, and others who 
believe, but dare not maintain, that side armour on a war 
vessel is displacement capital very ill laid out. Now, 
Sir, whether both parties are of the same belief, one free 
and the other trammelled with red tape, or whether one 
believes in ships being armour- plated, whilst the other does 
not, but (from the position he holds) dares not confess it, 
I cannot gather, but this I do know, that others not 
belonging to any theoretical ring, nor with convictions 
hampered, have in the clearest manner given their 


opinions of the worthlessness of our big ironclads. I | M 


refer more particularly to Lords Brassey and Armstrong, 
the latter of whom, on Thursday, September 27, again re- 
ferred to this matter, when addressing the members of 
the Elswick Company at Newcastle. And without taking 
to myself any special qualification more than many of the 
practical Dockyard officers possess in this particular line, 
but being free, and with my eyes open to past events, 
and just sufficient discernment to deduce instruction 
therefrom, I am led (with your kind permission) to place 
before your readers my opinion not only upon side 
armour, but upon that monstrosity called the ram, with 
which so many of our ships are being encumbered, from 
which it will be seen that, whatever fear and trembling 
may exist among authorities you refer to, others out- 
side their pale are neither reticent nor hesitate to ex- 
~ the folly of constructing vessels such as our present 
avy is principally composed of, 

In dealing with the question of armour, to comprehend 
the reason why our ironclads or vessels carrying side- 
armour are faulty in design, we must first consider why 
other war vessels, constructed without armour or carrying 
armament of an excessive weight, differ so much from 
them in form, because if the form of these vessels has 
been, and is still, found to be necessary for safety when 
rolling or pitching, and that sail power is required to 
steady or keep them head to wind, in the event of engines 
or fuel giving out, it will be seen how serious must be 
the risk to vessels, laden as our ironclads are, with enor- 
mous weight so placed as to dangerously affect their 
stability, and with a low freeboard and no sail power. 
Yet the advantages in the form and the sail power found 
so necessary in the former type of vessel have been 
sacrificed in the latter to secure an increase in the thick- 
ness of useless armour, and to admit of heavy armaments 
being worked from a central battery, without its ever 
being considered whether the object gained would justify 
so great a sacrifice, 07 whether other means might not have 
been adopted to attain the same end. Then, again, the im- 
possibility of connecting the iron or s blocks con- 
stituting the armour together as to make them an in- 





practical mind, and, therefore, having to depend for 
their position merely upon the thin plates and frame of 
the ship, must necessarily, in the event of rolling (as de- 
scribed of the Resolution), seriously strain the whole 
body, it being self-evident that whatever is added in 
weight to the structure of a ship, not tending to assist 
in binding together and thus strengthening its various 
parts, must be a source of weakness, and, therefore, the 
weight referred to being of such enormous proportion in 
comparison to the parts to which it is connected, must 
necessarily endanger the whole structure. 

In the case where an armour-clad vessel is to be fitted 
with an appliance for ramming pur , it should be 
unders' that, to make it efficient, all the other points in 
her construction should admit of its adoption and the 
whole structure be of a ponderous weight ; but as it is im- 
possible to so construct the intermediate space between 
the central battery and the fore end of the ship suffi- 
ciently rigid for that purpose, in consequence of the float- 
ing support it has to give the whole body, it will be 
readily seen how absurd it is to attempt it, for the damage 
that would be incurred by attempting its use, if only pro- 
pelled ab a speed of 10 knots, upon the side of a stationary 
ironclad, or one under way, would be fatal to her, as 
nothing in the construction of the vessel rammed could 
be counted upon, or the rigidity or weakness of any part 
sufficiently known, that would justify such an insane per- 
formance. 

With respect to the smaller class of war vessels ad- 
vocated, no doubt, if properly fitted, they would, in 
time of trouble, be found invaluable, if capable of attain- 
ing a high rate of speed, but under no consideration 
should a ram be fitted to them, as such would be per- 
fectly worthless for any purpose whatever. Now con- 
sidering the collisions between the Vanguard and the 
Iron Duke, the Grosser Kurfurst and the Konig Wilhelm, 
and the Victoria and the Camperdown, all teaching the 
same lesson of the worthlessness of our ironclads, and their 
inability to surmount difficulties, and the danger and risk 
we run by fitting a “on to them which can only be 
used at fearful risks, and which at all times must be a 
source of danger to a fleet when manceuvring, I contend 
that to continue constructing ships of this class is — 
less than a waste of public money. Moreover, toman an 
employ them out of sight of land is to recklessly endanger 
the lives of those it is possible we may yet stand in n 
of, and I have no doubt that when full and trustworthy 
information reaches this country of the naval engage 
ment between the two Powers before referred to, all I 
have stated in this and many other letters will be more 
than confirmed. 

Trusting to your kind consideration, &c., 

I remain, Sir, your obedient servant, 
W. H. WuHeEtrTEM, 
Late Inspector * a Portsmouth 


ockyard. 
21, Affieck-street, Gateshead, October 6, 1894. 





Woxine Sewerace.—The Guildford Rural Sanitary 
Authority had for some years been considering the ques- 
tion of the sewerage and sewage disposal of Woking. 
In 1891 they applied for a loan to carry out a scheme 
prepared by Mr. Lailey, C.E., but there was great oppo- 
sition at the inquiry, and the Local Government Board 
disapproved of the scheme. Woking Station district, 
Woking Village, St. John’s, and Knap Hill were then 
made into a local board district, and the local board 
selected the following seven engineers from a great 
number of applicants, to compete for the best scheme 
for the most populous part of the district, viz. 
esers. R. C. elliss; J. Taylor and Sons an 
Santo Crimp, Westminster; Mr. I. Beesley, of West- 
minster; W. H. Radford, of Nottingham; H. B. 
Nichols, Birmingham; Maxwell Lawford, of West- 
minster; and Pollard-Tingle, Westminster. Professor 
Robinson was called in to award the premiums, which he 
did as follows—first, Mr. M. Lawford; second, Mr. 
W. H. Radford ; third, Mr. H. B. Nichols. After con- 
siderable discussion, and a second interview with the 
assessor, it was found that a majority of the local board 
declined to adopt Mr. Lawford’s scheme, chiefly because 
of the site, at Harelands, selected for sewage disposal. 
The local board, therefore, selected three sch for 
further consideration, viz., Mr. W. H. Radford’s, with a 
site at Scotcher’s Farm ; and Mr. Santo Crimp’s and Mr. 
Beesley’s, each proposing a site at Woking Park Farm. 
After having interviews with the three engineers, and 
after many arguments as to the relative advan- 

es of the two sites, the local board have now 
selected the scheme of Mr. W. H. Radford, of 
Nottingham, for the Scotcher’s Farm site, and have 
ordered the necessary Parliamentary and other notices to 
be served at once. An amendment in favour of delay for 
further consideration was only rejected by the casting 
vote of the chairman. The population of the station 
district is 5000, chiefly residential, and rapidly increas- 
ing; but the scheme is to provide also for the future 
drainage of St. John’s, Knap Hill, and Woking Village. 
The selected scheme delivers about three-quarters of the 
sewage by vitation, and pumps the remainder by 
peer: le and oil engines at two small outlying pumping 
stations, The —— will be treated by chemical preci- 
pitation, the mud being pressed, and the effluent will 
afterwards be purified by land filtration. The area of 
the site is 22} acres, of which 11 acres can be covered by 

vitation ; the remainder of the site nov being required 
to some years to come. The scheme includes a novel 
and economical system of flushing as carried out by the 
same engineer at the neighbouring district of Weybridge, 
no water being purc The cost of the works only 
for the station district is estimated by Mr. Radford at 
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ons for standing 
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The sole Agents for Advertisements from the Con- 
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NOTICE. 

The attention of Readers and Advertisers is 
drawn te the alteration in the name of the 
Publisher of ENGINEERING. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 
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Until December 31 next, Advertisements from the 
Continent and French Colonies must be sent 
through the Agence Havas, 8, Place de la Bourse, 
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these Advertisements should be sent direct to the 
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of the Advertisement Department, instead of, as 
at present, to the Agence Havas at Paris. 
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THE BOARD OF TRADE AND LIGHT 
RAILWAYS. 

THE decision of the Board of Trade, announced 
this week, to hold a conference as to light rail- 
ways must be commended, although satisfaction 
may be somewhat qualified, because past experience 
does not warrant more than a hope that the results 
of deliberation will be embodied in the desired 
amendment of the law. The points to be con- 
sidered are as to how far the usual requirements of 
the Board of Trade, as to constructing and working 
new railways, may fairly be relaxed, especially in 
the case of lines built through sparsely populated 
and agricultural districts ; and whether additional 
legal facilities for obtaining powers to construct 
tramroads and light railways are necessary or de- 
sirable. Several public bodies, corporate and tech- 
nical, have been invited to send representatives 
to the conference. The Board of Trade, to judge 
from the tone of the invitation, are satisfied as 


583| to the utility of light railways, both for the 
584! transport of agricultural produce and with the 


view of relieving populous urban districts by giving 


586 | special opportunities to workpeople to travel in and 


out of towns at a minimum cost, or by making it 
easier for manufactories to be established in sub- 
urban or country districts. Of the possibility of 
relieving congestion, proof is had by the extended 
development of workmen’s trains and tramway cars, 
the popularity of which encourages improvement. 
It is to the extension of such railways in foreign 
countries, however, that the present revival of in- 
terest is due, and now it is urged on all hands that 
such light railways should be extended, so as to help 
farmers and others in conveying their produce 
more economically to the markets, to meet the keen 
competition with which they have to contend 
by the introduction of foreign produce. This 
foreign competition, however greatly it may be 
to the interests of the community generally, is 
not conducive to the welfare of the agricul- 
tural interest. Light railways might in many cases 
enable our farmers to compete successfully, but it 








is to be borne in mind that the fact, that com- 
modities are often imported at a much cheaper rate 
than home-grown produce can be brought to the 
market, is not all due to heavy cartage to existing 
railways. However, it would seem as if the 
railway engineer of the future will have to direct 
his attention to extending the conveniences into 
every district at a cost low enough to admit of 
profit with little traffic and cheap freightage, and 
there can be no doubt that by so doing he may 
materially aid our agricultu::sts. 

There are many evidences of the awakening of 
public opinion with regard to this matter, and 
one of the most gratifying was afforded by the 
Duke of Sutherland the other day offering to give 
land free for light railways in the county in Scot- 
land from which he takes his title, and to sub- 
scribe to the capital, if the Highlanders them- 
selves would give a proof of their desire for such a 
convenience, by everybody on the route taking a 
small share. Thus by helping themselves they 
would, he thought, readily get the remainder of the 
capital necessary. The offer is one to be com- 
mended to all landlords in the kingdom, who, 
although they may not be in a position to be so 
generous as the Duke of Sutherland, should, never- 
theless, initiate such schemes and give to their sup- 
port in proportion to their distinct prospect of ad- 
vantage through the greater prosperity of the people. 
This initiation, or approval, of the landlord would 
overcome, as we shall presently show, the one 
serious legislative obstacle. 

From the technical point of view there is little 
difference of opinion as to the value of light 
railways, although some divergence on the sub- 
ject of gauges still prevails, We have from 
time to time dealt with this question, and the 
matter has been thoroughly discussed in our 
pages from several pointsof view. All we need say 
about the matter at present is, that such light rail- 
ways as we are now dealing with, differ in important 
respects from a system of light railways con- 
structed for opening up a new country not pro- 
vided with any other railway system. In such 
a case the character of the country to be tra- 
versed must have an important effect upon 
the decision arrived at. In a flat country the 
difference of cost between a standard and a narrow 
gauge line might be very small, while in a moun- 
tainous country it might be very important. In the 
case of the class of railways with which the Board 
of Trade is now proposing to deal, other considera- 
tions have to be taken into account. The fact that 
they will in most cases have to serve as feeders to ex- 
isting standard-guage lines is an important argument 
in favour of the light railways being also made of 
standard guage, so as to allow of ready interchange 
of rolling stock. On the other hand, there are 
many cases where land by the side of exist- 
ing roads could be found for a narrow-gauge, 
but not for a standard-gauge line, and where in con- 
sequence a departure from the standard gauge 
would be amply warranted. Experience on the 
Continent has proved that such narrow-gauge 
feeders can do good service, and there are un- 
doubtedly numerous instances where the cost of 
transhipment, which such break of gauge involves, 
may be profitably faced in view of other advantages. 

That light railways of standard guage can, under 
some conditions, be built almost as economi- 
cally as those of less gauge has been proved, and 
here reference may be made to the articles published 
in ENGINEERING dealing with this question, and 
with its admirable solution in Sweden, where there 
is probably a more extensive system of light rail- 
ways than in any European country.* Suitable 
conditions for the economical construction of light 
standard gauge lines, however, do not exist every- 
where, and we see no reason why any hard and 
fast rule as to the gauge for light lines should be 
laid down. 

The great difficulty in Britain, and the one 
which involves so much expense, rendering im- 
possible any comparison as between conditions in 
this country and those in France and Ger- 
many, is the restrictions of existing legislation 
on the Board of Trade, and the expense involved 
in a Parliamentary contest. The Board seem, at 
last, to have awakened to the fact that serious objec- 
tion is taken to these stringent regulations, and 
possibly are almost persuaded of the justice of the 

* These articles, by Mr. C. P. Sandberg, were published 
in ENGINEERING, July 8, 1870; February 21, 1873; and 
January, 1888 
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objection. They, however, meet the charge 
of persistency in the enforcement of the regu- 
lations, by stating that they are sensible of the 
importance of the question, ‘and have taken 
great interest in the representations which have 
been from time to time made to the depart- 
ment, but they have not yet had before them prac- 
tical proposals which would enable them to decide 
how far a demand for economy in construction 
would justify relaxation of any of their usual re- 
quirements now enforced in the interests of safe 
working, and whether a change in the law, by which 
necessary powers might be more easily or cheaply 
obtained, would be likely to be followed by any con- 
siderable development of the modes of transport 
contemplated.”’ To this it may be said that it would 
have been idle to promote a ‘‘ practical proposal ’”’ if 
the result of ** the representations ” of a preliminary 
character did not promise ultimate success. How- 
ever, that is of the past. 

The point of importance is as to the diffi- 
culties and the possibilities of overcoming them. 
The Board of Trade requirements involve consider- 
able expenditure in signals, interlocking, stations, 
and other appliances far beyond what many district 
railways could support from their traffic. In other 
words, under existing general conditions, it would 
not be possible to project lines with any prospect 
of remuneration for the outlay, and this fact has 
largely been the cause of the want of progress in 
Britain. Railways with such appliances can scarcely 
cost less than 8000/. a mile for single line, whereas 
with less exacting requirements lines on standard 
gauge can be, and have been, constructed at some- 
thing like half the cost. Mr. Francis Hopwood, 
the assistant secretary to the Board of Trade, speak- 
ing at Glasgow on Tuesday, in explanation of the 
proposed conference, referred to this point. He 
said that it had been suggested in one case within 
his recollection, that on a light railway intended to 
carry agricultural produce, fish, and passengers, the 
Board of Trade should dispense with all station 
accommodation, which was one of the most expensive 
requirements, and that the trains should stop to take 
up or set down passengers at any or every point on the 
line. In the opinion of others, if the Board of Trade 
did not require stations to be constructed and 
maintained, there would be unpunctuality in the 
running of the trains, trespassing on the lines, 
with its attendant dangers, and also the risk which 
must inevitably follow from passengers alighting 
from the train when in motion, or passengers 
standing on the line for the purpose of stopping 
the train when they wanted to get in. And thus 
all the paraphernalia of stations and staffs would be 
involved. Obviously the best guide in such a case 
is experience in other countries where frequent 
stopping points are arranged. Opinions and 
fears should not stand in the way of experience. 
Unfortunately, for the reason already stated, it is 
not quite possible to be guided by British lines, as 
there are very few ; but even they give encourage- 
ment for less stringent conditions for the future. 

A very old line in this country is the Fes- 
tiniog Railway, of 1 ft. 114 in. gauge, of which 
a detailed description was given in ENGINEERING 
some years ago.* It is an admirably constructed 
line, and thanks to the care and skill of the late 
Mr. Spooner, quite a model of its class. As re- 
gards the Swansea and Mumbles line, of standard 
gauge, it is five miles in length, and was autho- 
rised as far back as 1804 by special Act of Par- 
liament. First horse haulage was adopted, al- 
though for many years past locomotives have 
been used, when 60-lb. rails were substituted 
for the original lighter rails. On this about half a 
million passengers are carried yearly, at 12 miles an 
hour, but where it is fenced the speed is 25 miles 
an hour. Good financial results are yielded, the 
gross return for the year 1893 having been 13,482l., 
the net 6461/., sufficient to pay 5 per cent. on 
130,000/. capital. The working expenses were 
about 51 per cent. of the gross receipts. Lately 
an extension of a mile to the line has been 
completed ; but here the cost would be mislead- 
ing, for a large sea wall had to be constructed. 
A private line in Derbyshire, constructed by Mr. 
Percival Heywood, was recently exhibited, but it 
is of only 15 in. gauge, with 14-Ib. rails without 
fishplates. 

For modern instances as to the possible cost with 
the minimum of accessories, it is necessary to look 
to countries where much less stringent conditions 








* Vide ENGINEERING, Vol. xii., page 419. 





obtain, and where safety has been satisfactorily in- 
sured without all the appliances deemed necessary by 
our Board of Trade in the publicinterest. Thus the 
cost of construction has been minimised, and a 
profitable return made possible. Reference may 
first be made to the line in Guernsey, which 
is similar to the Mumbles Railway, excepting 
that where it runs through the streets tram rails 
are used, while the other parts are with ordi- 
nary 40-lb. rails. The gauge is 4 ft. 8} in, 
the length 3 miles, the speed 12 miles an hour, 
and the cost through the streets where pitching, 
&c., had to be done, 6000/., and in the country 
rather under 40001. per mile. Sea walls, in this 
case, also increased the normal cost. This line is now 
worked by electric motors. In the case of Sweden, 
to which we have already referred, many miles of 
what are known as private railways, with 35-lb. 
rails, for 12 miles speed, have been constructed 
for 20001. a mile; while a heavier line, with 
50-lb. rails, and for speeds of 20 miles, costs 
40001. per mile. The heavier lines, with 64-lb. 
rails, for speeds of 30 miles per hour, cost 80001. 
But these latter are beyond requirements. In 
Germany, where there are about 500 miles of light 
railway, mostly of narrow gauge, for speeds up to 
184 miles, the gross receipts are 4001. per mile, and 
yet the net return is 2.2 to 2.5 per cent. on capital 
outlay. There they have a system of quickly 
transferring the ordinary gauge cars on to a set of 
wheels adopted for the narrow gauge which we re- 
cently described (page 236 ante), but withal there 
are solid advantages in the whole system being 
of one gauge. France also has largely adopted 
narrow gauge—about 2 ft.—and the cost varies 
between 14701. and 21301. per mile. But it is not 
necessary to quote further to show that cheap con- 
struction is possible. In a recent article (page 53 
ante) we gave the statistics of narrow-gauge and 
light railways in various countries. 

The necessity for the conference determined upon 
by the Board of Trade is undoubted, for the ad- 
visability of promoting lines is being discussed in 
several quarters, and we would hope with the same 
earnestness of purpose as in Sutherlandshire, for the 
opinion seems pronounced that great good would 
result from an extension of the system of light 
railways. Mr. S. W. Yockney, the engineer of the 
Mumbles and Guernsey Railways referred to, called 
attention to the existing legislation on the subject 
some time ago, and in view of the action now 
taken by the Board of Trade, it is important to 
indicate exactly the state of the law, only casu- 
ally referred to in the official communication. 

By the Regulation of Railways Act, 1868, light 
railways were expressly authorised abrogating 
the limit of gauge, which had hitherto been 
4 ft. 8} in., and by a subsequent Act for facilitating 
railway construction passed in 1874, the Board of 
Trade were empowered to frame rules for the con- 
struction of the lines. These rules, still in force, 
enable promoters to dispense, under certain con- 
ditions, with signals and stations in the ordinary 
acceptance of the word, the conditions being that 
only one train should be allowed upon the line 
at the same time, and that the speed should be 
limited to 25 miles an hour. This, of course, is 
ample, but unfortunately a serious omission was 
made, probably intentionally, for the Act makes no 
provision for the compulsory purchase of lands 
necessary for the construction of the railways, so 
that only where there is absolute agreement can the 
Board of Trade authorise the construction of a line; 
and as Mr. Hopkinson said, if the inquiry results in 
Parliament authorising some of the public bodies to 
give compulsory power for the acquisition of land, a 
great step in advance will have been taken. 

There is, however, one point in his speech which 
may, or may not, mean much. He is reported to 
have said that the conference will, first, have to 
determine whether light railways should be pro- 
moted, as heretofore in this country, by private 
enterprise, or by local authorities, or by both local 
authorities and private enterprise combined. Now 
while the terms of reference to the conference have 
not been issued, there is, in the official letter inyiting 

ublic bodies to send representatives to the con- 
erence, no reference to this question of municipal 
or private promotion of railways. But Mr. Hop- 


kinson’s position, and the fact that the London 
County Council, the Association of Municipal Cor- 
— and the Association of County Councils 

ave been invited to send representatives to the 
conference, combine to engender the belief that this 
question is to be considered. This is to be regretted, 








for the conference will have sufficient to consideras to 
the constructive details to meetthe demandsof public 
safety while minimising cost, and here the repre- 
sentatives of the Institution of Civil Engineers, the 
Railway Companies’ Association, and possibly also 
those of the Associated Chambers of Commerce 
and of Agriculture, will render valuable help. The 
London County Council have, perhaps, sufficient 
demands on their intelligence and experience 
already without being called upon to contribute to 
the consideration of the constructive details. 

Again, the County Councils created by the recent 
Local Government Bill are yet too inexperienced to 
undertake the construction of light railways. There 
are matters more directly at hand to tax their energy. 
And this, too, apart altogether from the question 
of the advisability of municipalising light railways. 

In this country we have all along preferred 
private enterprise for railway work, and with satis- 
factory results. It would be idle to deny the pos 
sibility of improvement, but it is extremely doubt- 
ful if a State system would be as satisfactory. The 
Marquis of Salisbury, in his speech at Edinburgh on 
Tuesday incidentally touched upon this question, 
in defining the difference between what might be 
termed brigandish socialism, and the socialism 
which means the use of the machinery of the State 
for the purpose of achieving objects in which the 
community is generally agreed. In this latter case 
each matter is a question of separate decision. 
‘* Where the thing can be obtained by the observa- 
tion of fixed rules and formula, there the State will 
probably be successful.” And here postal business 
seemed to his lordship to meet the case. ‘‘ But 
where you want individual enterprise and initiative, 
and willingness to incur a certain amount of risk, 
there the agency of the State would be absolutely 
disastrous,” and the noble Marquis believed that in 
the conduct of all great industries the agency of the 
State would be disastrous, because the human ele- 
ment of enterprise and individual initiative would 
necessarily be absent. 

The average Government official in this country 
has ever before him the primary consideration of 
obviating responsibility, and no one can reasonably 
blame him, in view of the fact that the slightest 
failure in any well-meant proposal results in some 
more or less opprobious public reference by a mem- 
ber of Parliament or officious County Councillor. 
Even the most enterprising and initiating of officials, 
therefore, soon develops into the orthodox Govern- 
ment official item. It will, consequently, be well that 
such light railways as are to be projected should be 
by private enterprise, and best of all by the capital 
and active support of those resident on the route to 
be traversed. 

Just as the Duke of Sutherland recognises that it 
would be of advantage to the fishermen who set out 
from the harbour of Port Skerray, in course of 
construction, and others on the same coast, and 
also for the crofters, to have a light railway by 
which quickly and cheaply to send the produce to 
the main lines for the south, so may other land- 
owners recognise that their tenantry would be the 
better enabled to face foreign competition. What 
such light railways as were constructed in Ireland* 
by the last Government at a cost of about 4000/. per 
mile, including all works, have done, and are likely 
still further to do for the contentment of Ireland so 
far as that is possible, they may do in a more pro- 
nounced sense for the districts of England and 
Scotland and Wales, perhaps more richly gifted 
by nature than the sister isle. 





* The following is a list of the light railways con- 
structed wholly or in part by the Government. As to 
the results, it is yet too early to determine. 
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Donegal and Killybegs --| 173 | Donegal _—115,600 
St lar and Glenties .. | 24} | — 116,000 
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TECHNICAL EDUCATION. 


Ir seems questionable whether the numerous 
polytechnics, which have sprung up all over the 
country within the last few years, will give any- 
thing like an adequate return for the large sums 
that have been sunk in them. The Government 
Blue-Book just issued shows that during the past 
year nearly 530,000]. have thus been expended in 
Great Britain, and that some 696,000/. was avail- 
able. The difference between the two figures, 
166,000/., has been applied by the county councils 
to other purposes than that intended by Parlia- 
ment, the London County Council being the chief 
offender, having only spent 6771. out of the 57,000/. 
allocated for the purpose. Technical education 
is, no doubt, a good thing in its proper place, but 
it is no advantage to a fitter, as fitter, to be able to 
work out the heat exchanges in an indicator dia- 
gram, or to calculate the strength of a beam or 
girder. In modern factories the designing and 
executive departments are distinct, and though a 
sound scientific knowledge is a valuable addition to 
the experience gained by practice in the former, a 
turner or fitter has but small chances of applying 
such knowledge to his own work. The vast ma- 
jority of artisans must and do remain artisans 
throughout their whole career. Some few, no 
doubt, are capable of rising to responsible posts, 
and it is advantageous to the country to make their 
path as easy for them as possible. The late Sir 
Joseph Whitworth endeavoured to do this by 
founding his famous scholarships. These scholar- 
ships, being given on the results of the Science and 
Art examinations, were and are open to every lad 
who can attend evening classes. The successful 
competitors are then in a position to obtain a 
thoroughly sound technical education at one or 
other of the leading technical schools. An exten- 
sion of this system, inaugurated as it was by a 
thoroughly practical man, would, we believe, give 
better results for a less expenditure than the course 
at present in favour, of founding technical schools, 
equipped with expensive machinery, all over the 
country. In the first place, efficient teachers for 
such polytechnics cannot be obtained, the generality 
of the chairs being held by young men with little 
practical experience, and in some few cases with 
but the merest smattering of theoretical knowledge 
either. The work of the Science and Art Depart- 
ment, bad as their examinations insteam and applied 
mechanics, have been, wasat least founded on the right 
lines. Any clever lad engaged in the workshops 
during theday could attend these classes at night, and 
gain some small smattering of theoretical knowledge. 
The teaching, it must be admitted, was not first- 
class, but in some respects this was almost an 
advantage, as the student, finding his practical 
work in the shops so little touched on, was not 
tempted, on his imperfect knowledge, to set every- 
thing right around him. With the slightly better 
training afforded in the general run of polytechnics, 
we fear he is likely to think he knows it all, and to 
presume on that knowledge.. For a really sound 
and complete technical education we have the 
highest respect, but few there be that attain 
to it, and still fewer are the institutions in 
the country in which it can be obtained. The 
average student, having passed through a course 
of graphic statics, is likely to think he knows the 
whole art of bridge-building, and hence to design 
very impracticable structures. With better 
teachers he would learn that the determina- 
tion of stresses is only the easiest part of bridge 
design, and that comparatively few men are gifted 
by nature with the sound common-sense which is 
required for translating the formulz of the text- 
book or class-room, into satisfactory structures or 
machines. 

It is often said that no amount of college train- 
ing will make an engineer. This is perfectly true, 
but it may also be said that no amount of shop or 
field training either will do so, unless the man trained 
has suitable natural gifts. A fool will always 
remain a fool, whether he gets his training wholly 
in practical work or partly at a college. In the 
latter case he may turn out a learned fool, which is, 
perhaps, the most offensive variety, and one that is 
certainly on the increase. Some notable cases 
could be cited of clever mathematicians who have 
totally failed as engineers, simply from lack of 
common sense, Their equations and formule re- 
mained equations and formule, their physical mean- 
ing and application being imperfectly appreciated. 

On the other hand, Newton would have made a 


capital engineer, and there is, we believe, a bridge 
designed by him still in existence at Cambridge. As 
Master of the Mint, to which he, a purely theoretical 
man, was appointed by the wisdom of Charles II., 
he showed great mechanical and executive ability, 
instituting and carrying through reforms of the 
most important character. In the present day, the 
Brothers Hopkinson are striking instances of the 
fact that high mathematical attainments may be 
accompanied by an equally well developed me- 
chanical instinct. 

The only advantage, if it be one, which seems 
likely to be gained by such a universal smattering 
of theoretical knowledge as that in favour at 
the present time, is the fact that the nature of the 
mechanical fallacies which now find advocates will 
change somewhat, thus affording a little pleasurable 
variety to life. In the middle ages the philosopher’s 
stone was the will-of-the-wisp which attracted the 
attention and absorbed the energies of myriads of 
more orlessclevermen. After this came the dream 
of perpetual motion, and now that these have had 
to be given up, our ‘‘ cranks,” to use an expressive 
Americanism, have had to seek for fresh fields and 
pastures new. This they at present seem to have 
found in the region of thermodynamics, a subject 
well suited for the exercise of their peculiar idiosyn- 
crasies. A little knowledge imperfectly digested 
gives them a sufficient command of the scientific 
terminology of the subject to enable them to make 
a fine display of erudition before that large por- 
tion of the public that knows nothing of the sub- 
ject. Thus we have whole columns published with 
a view to show that Carnot’s theorem is inappli- 
cable to the ordinary steam engine, which, when ex- 
amined, amounts to the statement that perpetual 
motion is possible. Instead of appealing to experi- 
ment, which your crank seldom does, words are sub- 
stituted for facts. The statements of such leaders of 
thought as Maxwell and Kelvin are disputed by 
men who have never taken the trouble to compre- 
hend these authors’ meaning. And yet all that has 
to be done to show that Carnot’s theorem is in- 
applicable to steam engines, is to find one single 
steam engine which has a greater efficiency than 
T'—T, 


, or to produce one single instance in 
1 

which heat has been caused to flow from a cold to a 
hotter body without the expenditure of energy. If 
either of these two feats is accomplished, the whole 
science of thermodynamics falls to the ground, 
perpetual motion is possible, and the critics are 
justified. Until this is done, they are simply knock- 
ing their heads against a stone wall. 

No doubt the general spread of theoretical know- 
ledge will, in a few years, dispose of this particular 
fallacy, but we doubt not that at the end of next 
century the descendants of that portion of the 
community referred to above, will have. got some 
new and equally absurd fad. Like the poor, this 
class will always be with us, and hence we do not 
think that any material benefit in this line is to be 
expected from the general establishment of poly- 
technics. 

In Great Britain there is perhaps room for six 
engineering colleges at the outside. These should 
be most thoroughly equipped, and have as professors 
gentlemen who must have, asa condition of appoint- 
ment, a private practice. Such a college could give 
a most valuable training to those few who, as heads of 
drawing offices and works, would find a groundwork 
of scientific principles an important aid to design. 
Scholarships open to all classes, awarded on the 
results of examinations such as those of the Science 
and Art Department or of the City and Guilds of 
London, should be founded, to enable every really 
clever youth to rise to a position in which his 
talents might have full scope, whilst no large 
amount of money would be wasted on the remain- 
ing 99 per cent. who must always remain mere 
workmen, faithfully carrying out the instructions 
of their superiors. In some few trades, such as 
that of a plumber, where each man is in a fashion 
a master workman, a technical training of all and 
every one is not only justifiable, but politic. But 
these trades are exceptions, and wherever the fac- 
tory system is the method of manufacture employed, 
it is difficult to see how any considerable advantage 
can arise from training the operatives in the higher 
mathematics, or providing them with experimental 
workshops. The whole business seems much on a 
par with the University extension lectures, which 
are ridiculed by the vast majority of those capable 





of expressing an expert opinion. 


SOME REMARKS ON MODERN NAVAL 
TACTICS. 
By “A Captain oF A BattiEsHiP.” 
(Concluded from page 542.) 
CHASING AND CHASED. 

AxtHovucH hostile cruisers of comparatively equal 
strength may agree to fight it out when they meet 
at sea, there are likely to be many more cases 
where cruisers of very unequal strength will meet, 
and where one will do her best to escape ; especially 
if she is on scouting duty, and seeking information 
for the admiral ; it will obviously be her duty to 
do so; and the point it is now proposed to inquire 
into is the relative effect of gun-fire on a chased 
and on a chasing ship. 

At first sight it would appear that there would 
not be much difference, as both ships would be 
‘* end on,” and present targets of about equal size ; 
but I propose to show that, for reasons which are 
not generally appreciated, there would in all pro- 
bability be a very great difference between the 
effects of gun-fire on the bows and gun-fire on the 
stern of a ship steaming at high speed. 

The remarks which I am about to make on this 
subject will apply either to ships of equal or un- 
equal force ; to battleships (more or less) as well 
as to cruisers ; and to chased and chasing squad- 
rons as well as to single ships: and I propose to 
show that as a general rule the chased ship will 
have a very considerable advantage over the chasing 
one ; so that even if two cruisers of equal force 
meet at sea, and one of the captains has the moral 
courage to run away, he may expect to disable his 
enemy, and cause him to stop his engines, in a 
very short time, always provided that the enemy 
will be good enough to chase him. 

The most advantageous tactics for the runaway 
ship would be to run away to windward ; and it 
may here be remarked parenthetically that the old 
tactical advantage of weather gauge may in such 
cases, and with a view to a particular line of 
action, be once more sought for. 

For the purpose of illustrating the advantages 
which are claimed for the proposed tactics, we 
will imagine that two hostile cruisers meet at sea 
in ordinary weather ; fresh breeze; say force of 
wind ‘‘5;” sea moderate. The one to windward, 
which we will call cruiser ‘‘ A,” bears down to 
reconnoitre a stranger, which turns out to be 
cruiser ‘‘B,” anenemy. Cruiser ‘‘ A” approaches 
to within about 3000 yards, exchanges fire, turns, 
and steams to windward. By this time cruiser 
‘*B,” if she is approaching, will be about 2000 
yards off, and she pursues ‘‘ A,” as she naturally 
would do if she saw her running away. 

There are now two points to be considered : 
first, the probability, or chance, which each has of 
hitting the other; and, secondly, the respective 
consequences to each, if hit. 

Let us take the probability first ; and it will 
appear that the chased ship—cruiser ‘‘ A ”—has a 
much better chance of hitting the chaser than of 
being hit. In the first place, her gun platform will 
be steadier. In other words, there is much more 
motion in the bows of a ship steaming head to wind 
than there is in the stern; and in the second 
place, the blinding spray which envelopes the 
bows on such occasions could not fail to interfere 
seriously with the accurate aiming and firing of the 
bow guns. It would appear, therefore, for these 
very practical reasons, that ‘‘ A” will have a much 
better chance of hitting ‘‘B” oftener than “‘B” 
will hit ‘* A.” 

Some one may say, ‘‘ How about the smoke, not 
only from the guns, but from the funnels?” But 
then ‘‘ A” need not go dead in the wind’s eye ; and 
a point or so on either bow would clear the smoke 
without altering the other factors. 

And now as to the respective consequences of 
being hit. 

Modern cruisers are all fitted with protective 
decks ; so that there does not appear to be so much 
chance of their motive or steering gear being dis- 
abled, as of grave and dangerous injury to their 
thin steel sides in the region of their water lines 
above the protective deck—injury which will cer- 
tainly render them liable to capsize, and which can 
be inflicted with the lightest quick-firing guns. 
And it may be here remarked that by the term 
‘‘ water line” (which is a misnomer for a ship at 
sea) we must understand that area of a ship’s 
broadside, bow, or quarter, which is alternately 
in and out of the water ; and this, of course, varies 





with the state of the weather. 
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Now it is obvious that if one ship is following 
straight after another, neither can hit the other on 
the broadside; all the hitting must be on the 
bows in one case, and on the quarters in the other ; 
and it must be equally obvious (at any rate to sea- 
men) that ‘‘B” (the chaser) will present a much 
larger area of wet and dry surface of her bows than 
‘*A” will present of her quarters. 

In each case a shot striking the round of the 
bows or quarters will not be turned by the thin 
steel side, but will plough an elongated scoop- 
shaped hole through the skin ; and holes of that 
shape (especially if ragged, as they probably would 
be) are extremely difficult to plug. But how dif- 
ferent will be the consequences to a ship, steaming 
at speed against the wind, between a hole in the 
bows and a hole in the quarter. The hole in the 
bows will scoop the water up as the ship pitches, 
or the waves rise over it, and the water will be 
driven into it with such force that it will be impos- 
sible to plug it without stopping the ship. But a 
ship stopped, or even reduced to a low speed, in the 
presence of an enemy, would be in a very awkward 
position. And it is not at all improbable that a 
considerable proportion of the holes will be below 
the normal water line, and consequently more in 
than out of the water. On the other hand, a hole 
in the wet and dry area of the quarter (a smaller 
area, we must remember) will be of much less con- 
sequence, for the faster the ship goes, the less water 
will be able to get into it. 

For these reasons it appears that the chased ship, 
especially if she goes to windward, will have a con- 
siderable advantage over her pursuer. But there 
is another aspect, of these runaway tactics which 
it would be eminently unpractical to leave out of 
account. What would be their moral effect upon the 
crew / 

A proper consideration of the human element, 
and the moral effect of any particular line of tactics, 
must always be inseparable, in the mind of a com- 
mander—who is not a mere theorist—from the sup- 
posed physical advantages of the plan ; and history 
is full of instances, both by land and sea, of com- 

_manders adopting some particular line of action 
which they would not have adopted save for the 
moral effect which it was supposed it might have 
upon their men. 

Thus with raw troops an early success is indis- 
pensable ; whereas with veterans a waiting game, 
or a feigned retreat, may be adopted with success. 
It would be absurd for any man to lay down a hard 
and fast rule as to the circumstances under which 
a captain would be justified in feigning a retreat ; 
every case will have to be judged upon its merits. 

The physical advantages of a particular line of 
conduct can alone be pointed out, and it must be 
left to the judgment of each man to strike the 
balance between these and the moral disadvantages, 
should such exist ; for it is on occasions of this kind, 
by land or by sea, that a commander shows, or fails 
to show, a true genius for war. 

If a captain has confidence in his crew, and still 
more if the crew have confidence in the captain, 
that captain may do anything, and if he is slain 
the survivors will still be prepared to show that 
he was right. Possibly there are captains with 
pluck enough to run away. 


CoNCLUSIONS. 


The arguments which have been set forth point 
to the following conclusions : 

1. The gun is the paramount weapon. 

2. The ram, although it will certainly be fatal 
if properly applied, is attended with such uncer- 
tainty and chance in its application, and is likely 
to be so injurious to those using it, that it can 
scarcely be regarded as a practical weapon of war, 
except in cases of reckless desperation when all 
else has failed. Or in the case of a ship which 
continues to fight her guns after her motive power 
has been completely disabled, in which case it would 
be quite proper to ram and sink her if she refused 
to surrender. 

3. The torpedo is the weapon of stealth and dis- 
guise. All above-water discharges in battleshi 
and cruisers are as likely to be destructive to the 
ship carrying them as to the enemy. Submerged 
discharges are not open to this objection, and may 
under some circumstances be used with success. 
Always bearing in mind that it is better to capture 
an enemy than to sink her. 

And to this it may be added that all right ahead 
discharges in any ship larger than a torpedo-boat, 
are a tactical absurdity. 





4, Open formations are better than close forma- 
tions. Principally on account of the paramount 
power of the gun; and secondarily, on account of 
danger from the ram of a consort. Probably single 
line ahead is the best and most mobile formation 
for the general purposes of attack ; though it is 
inadmissible for either a general pursuit or a 
general retreat. 

5. As between cruisers (and in a lesser degree 
as between squadrons), a feigned retreat to wind- 
ward will put aship into a most favourable position 
to inflict dangerous injury on her foe, should the 
latter pursue. 

The opinions set forth above, and the arguments 
used to support them, are the outcome of many 
years’ experience of the behaviour of steamships at 
sea, and considerable thought devoted to the sub- 
ject. They are, of course, merely speculations, as 
all such opinions must be, until a first-class naval 
war shall prove modern weapons. But whatever 
relative values different thinkers may assign to 
gun, ram, and torpedo; and whatever formation 
for attack may find most favour in the eyes of 
fleet commanders, we may be very sure that the 
first real naval battle which takes place will afford us 
some surprises, and not improbably cause some 
radical changes in warship construction and arma- 
ment ; but in the meantime we must try all likely 
weapons, so far as they can be tried in peace time ; 
and we must beware of faddists, and not waste our 
time and resources on every crude and sensational in- 
vention which presents itself. Great discrimination 
will be always required in these matters, so that 
we must by no means fall behind foreign countries 
in the adoption of mechanical contrivances which 
commend themselves to the minds of practical men. 

And when all is said and done—when mecha- 
nical invention has said its latest (not its last) word 
and the devil has perfected his liveliest squib ; 
when we soar in the air on flying machines and 
dive beneath the waves in submarine boats—we 
may, perhaps, without undue pride, feel some com- 
fort in the belief that the personal element will not 
be without its effect upon future naval combats ; 
and that the national characteristics which have been 
attributed to our seamen—even by their enemies— 
the characteristics of coolness and a comparative 
absence of excitement under fire, will prove to be 
as potent factors of success, in the manipulation of 
delicate machinery, sensitive fuzes, high explosives, 
and torpedo detonators, as ever they were in the 
good old days of 32-pounders, cutlasses, and board- 
ing pikes. 

Since the above articles were written the naval 
battle off the Yalu has been fought. The accounts 
concerning the relative fighting efficiency of the 
combatants are very conflicting. Some critics have 
sought to prove that because the Chinese had two 
armour-clad ships (and yet got the worst of it) and 
the Japanese had nothing but cruisers, that there- 
fore maritime Powers should give up building iron- 
clads and build nothing but cruisers. This, how- 
ever, would be a hasty and unjustifiable conclusion 
to arrive at from the very meagre evidence before 
us, and taking into consideration the disparity in 
quick-firing armaments in the two squadrons. It 
is submitted that nothing which occurred in this 
battle (so far as the evidence can be trusted) has 
tended to upset the views which have been set 
forth in the above articles. It does not seem at 
all certain that any ship was sunk by a torpedo; 
and if there was any ramming, it was between 
friends. 





NOTES. 

Bank’s System or Frreproor Construction. 

Sooner or later town authorities will have to 
revise their regulations and decide definitely as to 
what constitutes a fireproof building. The ordinary 
construction of brick or concrete arches turned 
between metal girders and supported on metal 
columns, the metal being exposed to the direct 
action of the heat, is certainly not fireproof, and 
when fires have occurred in warehouses constructed 
in this way, the wreckage has usually been more 
complete than in buildings with common wooden 
floors. Under the influence of the heat the iron- 
work expands and pushes the walls over. For 
this reason the practice has been frequently adopted 
of protecting the ironwork by completely encasing 
it in terra-cotta. This recognised principle of the 
necessity of protecting ironwork from the direct 
action of the om in the case of a fire, is the basis 





of a type of construction now being brought into 


notice by the Bank’s Fireproof Construction Syndi- 
cate, Limited, and some interesting experiments, 
illustrating the efficacy of the particular methods 
of protection adopted, were made at the St. Pancras 
Iron Works, London, on Friday last. The floor used 
by the syndicate consists of concrete arches turned 
between iron girders, but below the girders, and sepa- 
rated from them by a space of three clear inches, is 
a fire-proof ceiling constructed of a steel ribbon 
netting, covered with a fire-resisting plaster. This 
plaster ceiling has successfully stood the test of 
being heated to 1500 deg. Fahr., and cooled by 
water. The 3-in. space between the floor and ceil- 
ing is placed in communication with the outer air 
by suitable openings through the walls. In the 
case of a fire there is a rapid circulation of air 
through this space, thus keeping the metal cool. To 
illustrate the qualities of this method of construc- 
tion, a small four-roomed house had been built on 
some land belonging to the St. Pancras Iron Works. 
The floors and partitions between the separate 
rooms were all constructed as already explained. 
A fire was lighted in a large room filled with wood, 
occupying the greater part of the ground floor of 
the house. A pyrometer passing through the walls 
to this room indicated that a temperature of about 
2000 deg. Fahr. had been attained shortly after 
lighting the fire, and then burst as the temperature 
rose still higher. The fires were maintained for more 
than half an hour, during the whole of which the 
rooms above showed no signs of any marked in- 
crease of temperature, and at the final extinction 
of the fire, a block of ice placed in one of these 
rooms at the commencement of the experiment, 
was still unmelted. 


MatieasE Cast Iron. 

Malleable iron castings have been used largely in 
the States for portions of machines which here are 
usually made of wrought iron or steel. Owing to 
the fact that such castings are seldom employed in 
this country, but few experiments seem to have 
been made on the strength and elastic constants of 
the material. In a paper recently published by the 
Institution of Civil Engineers, Mr. A. G. Ashcroft, 
A.M.LC.E., does something towards filling this 
void in our tables of physical constants for metals, 
by a series of experiments on malleable cast iron, 
tested in tension, compression, bending, and torsion. 
The specimens were divided into two sets, one group 
consisting of castings in which the total carbon 
reached 2.838 per cent., and the combined carbon 
.5 per cent., whilst in the second group the total 
carbon was only 1.470 per cent., and the combined 
.014 per cent. Though differing so widely in 
chemical composition, the two groups showed very 
similar characteristics, as shown by the following 
Table : 
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* Measured on length equal to diameter. 


In the bending and torsional tests the stresses 
given are the calculated ones in which no account 
is taken of the plasticity of the metal. The true 
stresses are doubtless much less. The specimens 
tested were all small in section, the object being to 





Dimensions of | Breaking Elongation on 
Crose-Section, | Elastic Limit. Stress. 4In. 
in. in. | lb. persq.in. Ib. per sq. in. per cent. 
1.52 x .26 | 100 34,700 2 
1.52 x .39 | 15,200 33,700 2 
153 x 5 | 17,000 | 32,800 2 
1.63 x .64 | 19,400 | 82,100 2 
2.00 x .78 19,300 } 2E,100 i 
154 x .88 | 17,600 83,600 1 
1.06 X 1.02 | cs 30,600 1 
1,28 x 13 | 27,400 1 
1.52 x 1.54 28,200 1} 





get as ‘complete a carburation as possible. Thus 
the tension specimens had a sectional area of about 








.4 square inch, and the compression ones an area 
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of about .33 square inch. The bending specimens 
were about ;%, in. thick by 1} in. wide. Experi- 
ments made in the States for the Master Car- 
builders’ Association showed a marked deerease in 
the strength of this material as the thickness was 
increased. The tests gave the following results, 


Tue NAVIGATION OF THE AIR. 

The navigation of the air was the subject chosen 
by Professor Hele-Shaw for his presidential ad- 
dress to the Liverpool Engineering Society last 
Saturday evening. He gave, as far as time per- 
mitted, a complete account of its history, present 
position, and future prospects, inducting his 
readers into a very full acquaintance with that 
branch of mechanical science which he had selected 
to discourse upon. The society is to be congratu- 
lated upon having a president sufficiently bold to 
leave the worn-out track of statistical addresses, 
and to take up a subject which, while full of charm 
and interest, is often the subject of cheap ridicule 
among those that do not understand the causes 
which have hitherto covered it with failure. As 
the speaker said, the matter has acquired a certain 
amount of disrepute owing to its being a mechanical 
question which has attracted a large number of 
workers unacquainted with the elementary laws, 
either of theoretical or practical mechanics, and 


Fig.1. 


deduce exactly the velocity to be expected in any 
case of a dirigible balloon. Professor Hele- 
Shaw has summed up these results in the form of 
the curve annexed, in which, for given lengths of 
the balloon, the horse-power available, weight dis- 
posable, and maximum speed through the air in 
miles per hour, are given on Dr. Pole’s assumed 
data. In dotted lines there are pletted data, derived 
from the same calculations, of the latest results 
where steam motors are employed. Mr. Shaw met 
very neatly the objection that flying machines will 
have to start from, and descend on to, a prepared 
track. He reminded his audience that we do not 
expect a ship to enter the water except from 
properly prepared ways, or to go to sea except by 
navigable channels. Further, we do not expect it 
to approach the coast except where there are 
harbours, and in aérial navigation aérial ship 
harbours should be as conveniently reached as any 
other point. 





THE ALLEGED LOCK AND BLOCK FAILURE 
AT BAKER-STREET STATION. 

AxsouT midnight on the 9th of last July, a Metropolitan 

train, running westwards on the Underground Railway in 

London, ran into the tail of a District train at er- 








street station. The District train was just moving, and 
the collision was very slight, no vehicle leaving the rails. 
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who have not been distinguished for anything but 
overweening confidence in their schemes. Trained 


engineers saw that mechanical science did not offer | }, 


any solution of the problem, and avoided it. But 
of late years the conditions have changed. Better 
materials and higher economies have produced 
motors of light weight, and with these alterations 
men like Langley, Phillips, and Maxim have ap- 
plied their scientific and constructive knowledge to 
the question of flying machines with promising 
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results. In another branch of the subject—that of 
dirigible balloons—the names of Giffard, Dupuy de 
Léme, and Tissandier are prominent, while the 
theory has been ably worked out by Dr. Pole. The 
latter gentleman arrived at a formula, giving the 
relations between the horse-power, dimensions of 
the balloon, the weight of the motor, and the 
velocity which is possible, as well as the cargo 
which can be carried. Having compared these with 
the resistances to be expected, he is able, taking the 





All Treadles when operated ty a passing train “BREAK” the "EARTH" connection. 





different figures in the four cages mentioned, to 
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Neither train was prevented from proceeding on its 
journey. There was no damage to the permanent way, 
and that on the vehicles was confined to the breaking of a 
eadstock and an axle-guard and the bending of another 
guard. Nine passengers complained of injury, but in no 
case was it serious. 

Baker-street station is situated between Devonshire- 
street cabin on the east, and Edgware-road station on the 
west, the former cabin being but 390 yards away. Abt 
Baker-street there is a trailing junction on the up or 
‘*east-bound” line, the branch being a siding forming a 
connection with the St. John’s Wood line, which termi- 
nates here. The accompanying figure shows the general 
plan A. the station and signals. There are no home 
signals, 

Absolute block working is in force, supplemented b 
Spagnoletti’s lock-and-block arrangement, under whic 
the starting signal lever at each cabin is electrically con- 
trolled by the si man in the cabin in advance, so 
that it cannot be lowered until the man in advance 
given “‘ Line clear,” and takes the lock off, and this he is 
prevented from doing until the previous train has passed 
over a treadle in advance of his own starting signal. The 
positions of the treadles at Baker-street are shown in the 
accompanying diagram, which is taken from that issued 
with the report. 

From Major Marindin’s report we learn that while a 
District train was standing at the down platform, a ballast 
train arrived on the up road and was shunted into the 
siding, and that on passing over the treadle there, one of 
the two shunting disc instruments, which it ought 
to have released—the up one—stuck up, while the 
other was released all right. At the same time it is 
alleged that the down main line disc instrument also fell to 
‘* Line clear,” and the signalman, thinking that the District 
train had done this by passing over treadle 5, threw his 
down starting signal to ‘* Danger,” and without looking out 
to see if the train had really gone, accepted the Metro- 
politan train from Devonshire-street, and lowered his 
distant signal for it. The driver of the District train, 
hearing some one calling out that a second train was 
coming, started his train, although the starting signal was 
at ‘‘ Danger.” No doubt the force of the collision was 
thus much mitigated. There appears considerable dis- 
crepancy in the evidence as to the position of the starting 
signal on the arrival of the District train, the driver 
stating that he never saw it “‘ off,” while the signalman 
avers that he did pull it off. Owing to certain cross- 
statements by the guards and the station staff, the 
Government inspector considers that not only did the 
signalman a his lever over, but that the arm was 
actually pulled off, but remained so but a very short time, 
being put to ‘‘ Danger” by the signalman as soon as bis 
down main disc instrument showed ‘‘Clear.” Under 
the circumstances, therefore, he does not blame the 
District driver, but considers that he would have 


Fig. 2. 


tain why he was detained so long—4} minutes— 
waiting for the signal to be lowered. The head guard is 
blamed for not having called the signalman’s attention 
when he saw the signal thrown up to danger, as the in- 
spector believes he did, though he denies this. Further, 
Major Marindin thinks the signalman was wrong in 
relying entirely upon the action of his block instrument 
and in accepting the second train without looking out to 
see if the first had really gone, and adds that “‘this slight 
collision will not have been without some value if it shows 
to the signalmen upon this railway that the fact of their 
being supplied with more than the usual appliances for 
safe working in no way releases them from the necessit 
of ascertaining by personal observation that the line is 
clear before they allow a train to approach.” The driver 
of the second train is not blamed for not seeing the firat 
one until quite close, as it could only be seen 320 yards 
away, and, as his signals were off, he might easily have 
missed seeing the tail lights, where he had every reason 
to expect a clear road. In all the above, and also in the 
opinion of the inspector, that 12 hours are too long for an 
underground driver to work in the tunnels, we are in 
entire agreement. 

In Fig. 2 will be found a diagram of the electrical con- 
nections as far as regards the shunting and down main 
disc instruments. Abt this station all the treadles, on 
being worked, break the connection with ‘‘ earth,” bub 
we understand that at other places on the same railway 
the treadles all ‘‘ make” instead of “‘ break.” This dia- 

is taken from one attached to a report by Major 
ardew, the electrical adviser to the Board of Trade, 
which is appended to Major Marindin’s, and wherein he 
states that he considers that if either battery A or battery B 








were weak, and that the earth at T 5 were faulty, ‘‘ enough 
current might have been passing in the circuit from T 2 
through the down shunting and down main disc coils to 
T 3 tocause, by its cessation on the actuating of T 2 by 
the shunting train, the armature of the down main disc 
to fall away from the magnet. Or again, it is possible 
that, owing to the battery of the down shunting disc 
(A) being at the time unusually strong, the ‘extra 
current’ arising from the demagnetisation of its coils, 
may have partly passed through the coils of the 
down main disc, and neutralised its magnetism 
sufficiently to release its armature. It is impossible to 
be certain that either of these explanations is correct, but 
I am decidedly of opinion that the lead 1-1 should be 
removed, and a connection, as shown by a dotted line, in 
place of it made to a new treadle inserted in the down line 
near T'5, and I recommend that the company should be 
requested to make this alteration at once. The failure of 
the up shunting instrument to act when it should have 
done so is explained by the telegraph superintendent to 
have been due toa mechanical defect.” Major Cardew 
also adds that he is “of opinion that the particular 
failure alleged to have occurred is one which might have 
Reseenes, ub I am unable to say with.certainty that it 
did actually happen.” 

Major Marindin further states: ‘‘Ib was suggested 
that the signalman had tampered with his block instru- 
ment and had so released it and enabled himself to accept 
the second train, but this I do not credit for a moment, 
and I have arrived at the conclusion that the collision was 
due principally to the failure of the electrical lock on the 
block instrument, which failure, as appears from a report 
from Major Cardew given in the appendix, is quite pos- 
sible under the existing conditions. I strongly recom- 
mend the company to adopt at once the remedy suggested 
by Major Cardew, and I would add that it appears to me 
that the arrangements should be such that any failure in 
the treadle should have the effect of locking the instru- 
ments, rather than that of releasing them.” While we 
fully agree with the recommendations. we must take some 
exception to the earlier conclusions. There is no mention 
in the evidence of any tampering with the instrumente, 
but we have been informed that it has been suggested that 
the signalman on finding the up shunting disc had stuck 
up, opened, as he thought, that instrument, but in realit 
the down main disc, to rectify the same, and so ped 
vertently released himself. On the other hand, the signal- 
man in his evidence states that he could not possibly 
open his instrument without breaking a glass, which he 
had no means of replacing without the knowledge of 
his inspector. Major Marindin does not give his 
reasons for discrediting this suggestion so emphati- 
cally, and, therefore, as we understand that since the 
accident experiments have been made with weak and 
strong batteries and purposely defective earths in order to 
cause this same fault on the lines considered possible by 





shown more discretion had he taken steps to ascer- 





Major Cardew, and that so far it has been found impos- 
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sible to improperly work the down main disc, and as 
Major Cardew brings forward nothing to prove either 
that the batteries were in a bad state (and according to 
the evidence they had been refreshed only a week pre- 
vionsly) or that the earth at T 5 was defective (unless the 
fact, stated by the signalman, that on rare occasions the 
down main disc fell to ‘‘ Line clear” on the starting 
signal being pulled off being taken to prove this; we 
would put it down rather to the jar incidental to moving 
a lever), we must consider the alleged failure of the lock 
and block as “‘not proven,” though we fully agree that 
the lead 1-1 should be taken out as suggested. 

The report concludes by stating: ‘* There is disclosed 
by the evidence what is, in my opinion, a blot in the 
block-working arrangements at Baker-street which re- 
quires to be remedied. An - train, having to shunt back 
on to the siding, runs over the up line treadle, and clears 
this line before the train has been set back on to the 
siding, and on this very occasion an up train had actually 
been accepted, and was approaching from Edgware- 
road while the ballast train was being set back towards 
the station, the siding points being, no doubt, open for 
it. A very slight mistake might cause such an operation to 
be exceedingly dangerous, and I recommend the company 
at once to move out the up treadle to such a distance that 
a train having to shunt will not pass it.” On the face of 
it this recommendation seems reasonable, but while we 
would like to see it carried out, we are bound to point out 
that a second train would be stopped at the platform until 
the first train had gone over treadle 2, as signal 2 would 
be locked until then. On the Metropolitan line, where 
the speed of the trains is never high, and where all 

assenger trains are fitted with a continuous brake, there 
is not as much risk as ona main line, and to block back 
to Edgware-road would, we fear, somewhat disorganise 
the traffic, already so difficult to work to time. Treadle 1 
is now 113 yards ahead of the starting signal, and only 
about 290 yards from Devonshire-street cabin; to put it 
further shook would mean making the section from 
Edgware-road to Baker-streetb so much longer, as a 
second train cannot be accepted until the first has cleared 
the treadle. It may be added that the siding is never 
entered by trains containing passengers. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very idle last Thursday forenoon, only some 3000 tons 
changing hands—2000 tons being Scotch and 1000 tons 
Cleveland. Prices were 4d. per ton easier than at the 
previous day’s close. In the afternoon there was rather 
more business doing, close on 10,000 tons of Scotch being 
operated in, including some option lots at 42s, 6d. one 
month fixed, with 1s. forfeit in seller’s favour. Cash 
prices were unchanged from the forenoon. The closing 
settlement prices were—Scotch iron, 42s. 6d. per ton ; Cleve- 
land, 35s. 6d. ; Cumberland and Middlesbrough hematite 
iron, respectively, 43s. 6d. and 42s. 6d. perton. Very little 
business was done on Friday forenoon, the entire turnover 
not amounting to more than 5000 or 6000 tons—all Scotch. 
The tone continued very steady, there evidently being no 
great disposition to sell. Scotch rose 4d. per ton for cash, 
while Cumberland hematite iron was offered at a drop of 
1d. per ton. In the afternoon there was again only a very 
small amount of business done—about 5000 tons of Scotch, 
500 tons of Cleveland, and 1000 tons of Cumberland 
hematite iron. Prices were very stiff, and advances were 
made all round ranging from 4d. to 14d. perton. At the 
close the settlement prices were—Scotch iron, 42s. 6d. = 
ton; Cleveland, 35s. 74d.; Cumberland and Middles- 
brough hematite iron, 43s. 6d. and 42s. 74d. per ton, re- 
spectively. There was a quiet market on Monday fore- 
noon, but the tors was very firm. Some 7000 tons of 
Scotch iron were disposed of, including a few lots 
at 42s, 64d. and 42s. 7d. Friday of this week with a 
**plant.” Business in the afternoon was confined to Scotch 
warrants, about 12,000 tons changing hands. The close 
was ld. per ton lower than in the forenoon, at 42s. 6d. 
cash buyers. The settlement prices at the close were— 
Scotch iron, 42s. 6d. per ton ; Cleveland, 35s. 74d. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
43s. 74d. and 42s, 74d. per ton. Business was almost at a 
standstill on Tuesday forenoon, the turnover amounting 


compared with 6358 tons in the corresponding week of 
last year. They included 175 tons for the United States, 
500 tons for South America, 103 tons for India, 1048 tons 
for Australia, 135 tons for France, 120 tons for italy, 1260 
tons for Germany, 245 tons for Holland, 185 tons for 
China and Japan, smaller quantities for other countries, 
and 1167 tons coastwise. There are now 57 blast-furnaces 
in actual operation, against 45 at this time last year. 
Almost every pig iron establishment has one or more fur- 
naces going ; at Gartsherrie there are as many as twelve 
blowing, and eight at Coltness Works. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 292,648 tons, as compared with 293,154 tons yes- 
terday week, thus showing for the past week a reduction 
amounting to 506 tons. 


Glasgow Copper Market.—No business was reported 
last iecaster forenoon, but three months’ sellers were 
asking 1s. 3d. per ton advance. There were 50 tons sold 
in the afternoon, when the price dropped to 40/. 18s. 9d. 
sellers three months. On Friday forenoon some 25 tons 
changed hands av 41/7. 1s. 3d. three month, sellers asking 
1s. 3d. per ton more at the close. No transactions took 
place in the afternoon, but the price was quotably 1s. 3d. 
per ton higher. One lot of 25 tons was sold on Mon- 
day forenoon, and the price rose 2s. 6d, per ton, 
while in the afternoon, with an easier market, 50 
tons changed hands. At both meetings of the market 
yesterday business was at a standstill, and in the after- 
noon the quotation was 1s. 3d. per ton higher. 
market was idle this forenoon, when the quotation was 
2s. 6d. per ton lower at 40/. 10s. cash buyers, and 
401. 18s. 9d. three months. One lot was done in the 
afternoon at 401. 13s. 9d. 21 days, the close being 
401. 12s. 6d. cash buyers, and 40/7. 18s. 9d. three months. 


Steel Company of Scotland : Special Meeting and Sharp 
Rise in the Shares.—A private general meeting of the 
shareholders of the Steel Company of Scotland was held 
rete afternoon, Sir Charles Tennant, Bart., pre- 
siding. The circular calling the meeting stated that the 
B debenture stock had not been applied for to the extent 
which the directors expected, and as the primary purpose 
of the stock was to pay off the outstanding debentures, 
they thought that the time had arrived when the share- 
holders should meet them for consultation in private as to 
the present position of the affairs of the company, and as 
to the course which should be adopted. On account of the 
urgent nature of the business, there was a large attend- 
ance of shareholders. The meeting was considered satis- 
factory, and there is every probability of the more in- 
fluential shareholders subscribing the whole of the B de- 
benture stock of 100,000/. The chairman, it is reported, 
intends to take up at least a tenth of the stock. As a 
result of the meeting, the shares had a sharp rise up to 
37s. 6d., being 20s. 6d. above the previous night’s close. 

Mr, James Riley.—A few days ago a great amount of 
——- was excited throughout the iron and steel trades 
of Scotland, as also amongst the large users of steel, by 
the announcement that Mr. James Riley, who is so well 
known in connection with the rise and progress of the 
Siemens steel industry of this country, had resigned his 
— as general mar to the Steel Company of Scot- 
and, and that he had taken a similar post under 
the Glasgow Iron and Steel Company, whose basic Bes- 
semer steel works at Wishaw have been completely con- 
verted and adapted to the Siemens process of steelmaking. 
It may be mentioned that Mr. Riley has held the post 
from which he is now retiring for the long period of six- 
teen years or thereby. Prior to coming to Glasgow, as 
may be remembered, he was intimately associated with 
the late Sir William Siemens in carrying on the Landore 
—, Works, the first establishment of the kind in the 
world. 


Conference of the British Iron Trade in Glasgow.—A 
conference of the iron and allied industries, called by the 
British Iron Trade Association, was held in this city 
yesterday. Mr. William Jacks, M.P., president, occupied 
the chair and delivered an opening address. In the course 
of his remarks he passed in review the causes of the 
existing depression, and expressed the hope that the pre- 
sent retrogression might be found to be an ebbing only, 
and that the flowing tide would soon again carry us on to 
our former industrial and commercial pre-eminence. 
Several papers were read—by Mr. Jeremiah Head, Mr. 


only to some 2000 tons, all Scotch. The tone was steady. | J.S 


Scotch iron remained unchanged in price, but other sorts 
were 4d. to 1d. per ton lower. In the afternoon the 
official business done amounted to no more than 1000 tons 
of Scotch iron. In addition, 4000 tons changed hands 
ex-officially, at 42s. 7d. per ton Friday, with a call. 
The tone was firm, Scotch and Middlesbrough hema- 
tite iron leaving off 4d. per ton better than in 
the forenoon. he settlement prices at the close 
were—Scotch iron, 42s. 6d. per ton ; Cleveland, 35s. 6d. ; 
Cumberland and Middlesbrough hematite iron, 43s. 6d. 
and 42s. 74d. per ton respectively. The market was 

uiet this forenoon. About 7000 sons of Scotch were 

ealt in, and the cash price rose 4d. perton. In the after- 
noon the market was firm. About 8000 tons of Scotch 
changed hands. Some of the dealing was done at 
42s, “* per ton Friday, with a “ plant,” and the cash 

rice jeft off unchanged. The prices of Cleveland and 

ematite iron were quotably 1d. per ton dearer. At the 
close the settlement prices were—Scotch iron, 42s. 74d. 
per ton; Cleveland, 35s. 74d.; Cumberland and Mid- 
dlesbrough hematite iron respectively, 43s. 9d. and 
423. 74d. per ton. The following are the quotations 
for several special brands of makers’ iron: Gartsherrie 
and Calder, 52s. per ton; Summerlee, 54s.; Coltness 
55s.—the foregoing shipped at Glasgow ; Shotts (shipped 
at Leith), 57s. 6d. per ton; Langloan, Glengarnock, 
and Carron out of the market. Last week’s shipments of 


pig iron from all Scotch ports amounted to 5178 tons, as 





. 8S. Jeans, secretary, and other gentlemen—the subjects 
being, ‘‘ New a of Iron and Steel,” ‘‘ The 
Recent Course of the Pig Iron Industry of Scotland,” 
‘* Special Conditions affecting our Iron Trade with India,” 
** Light Railways for Agricultural Purposes.” The con- 
ference was a marked success. 


_ Important Contract for a Glasgow Firm.—Messrs. Mor- 
rison and Mason, a Glasgow firm of contractors of high 
position, have secured the contract for the construction of 
one of the sections of the works for the new water supply 
scheme for Birmingham. The length of the section is 
about 10 miles, and as the route has all to be tunnelled, 
the work is expected to last about five years. The amount 
of the tender was about 300,000/. Messrs. Morrison and 
Mason have another large water works contract in hand 
for the Corporation of Bradford, the conduit being about 
38 miles in length, and the tender amounting to a similar 
sum—300, 0002. 


Contract for the New North Bridge, Edinburgh.—Sir 
William Arrol and Company have secured the contract 
for the erection of the new North Bridge, Edinburgh, the 
amount of their tender being nearly 82,000. The sub- 
contract for the masonry is to be given to Messrs. Wil- 
liam Beattie and Sons, Edinburgh. The design which 
will be followed shows a handsome bridge of three spans, 
each 175 ft., and the width being uniformly 75 ft. between 
- parapets, instead of 54 ft. in the case of the existing 
structure. 





The] N 


Clyde Shipbuilding Trade: Launches during October.— 
There has been a fairly large output of new shipping 
from the Clyde shipyards during the past month, the 
number of vessels launched being 28, of a total of 36,460 
tons, which was exceeded, however, last October by 5436 
tons. Eight of the steamers aggregated 25,050 tons, the 
largest being the Simla, for the P. and O. Company, a 
vessel of 5700 tons. 

Important Shipbuilding Contract.—Messrs. D. and W. 
Henderson and Co., Meadowside Shipyard, have arranged 
to build and engine three steamers, of over 5000 tons 
each, for the China Mutual Steamship Company. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was very numerously attended, many people 
from a distance being present, but the tone was cheerless, 
and only a small amount of business was transacted. 
Consumers of pig iron would only buy small quantities 
for their immediate requirements, and would not place 
contracts for delivery ahead. Sellers, asa rule, asked 
35s. 9d. for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron, but sales were recorded at 35s. 74d., 
and there were a good few merchants quite ready to 
dispose of the ruling quality at the latter quotation. 
o. 1 Cleveland pig was put at 37s. 6d. No. 4 foundry 
pig was repor still somewhat scarce, and was 
quoted 35s. Grey forge was weak at 33s. 9d., the supply 
being very plentiful. Middlesbrough warrants were 
quiet but steady at 35s. . cash buyers. East coast 
hematite pig iron was only in moderate request, and 
— of mixed numbers were said to have changed 

ands at 42s. 9d. for early delivery, but there were some 
firms unwilling to reduce the price below 43s. Spanish 
ore was somewhat easier. Rubio might be bought at 
11s. 103d. ex-ship Tees. To-day there was little change 
in the market. Prices were, if anything, rather stronger, 
but for makers’ iron they were not quotably altered. 
Middlesbrough warrants stiffened a little, and closed 
353. 74d. cash buyers. 


Manufactured Iron and Steel.—Dulness continues to 
characterise the manufactured iron and steel trades. 
Several establishments certainly keep busy, but in 
several cases orders are being executed at no profit at all, 
just to keep the works going. The competition in the 
steel plate trade is very keen. Orders are very scarce, 
and during the past few days pes have sold at the 
cheapest price ever yet known. They are put at 4J. 15s., 
less 24 per cent., and even less than that figure is said to 
have been taken. Common iron bars 4l. 15s. ; iron ship- 
plates, 47. 15s. ; and iron ship-angles, 4/. 12s. 6d., all less 
the customary discount for cash. Makers of heavy steel 
rails still put the price at 37. 12s, 6d. net at works. 


The Fuel Trade.—Coal is a little easier. To some parts 
of the Baltic shipments seem to have ceased for the 
season, and thus with a lessened demand some collieries, 
in order to keep their pits at work, are ready to accept 
orders at lower prices than are quoted. At Newcastle 
best Northumbrian steam coal is 10s. 3d. to 10s. 6d. f.o.b., 
and small steam 4s. 6d. The supply of the latter is less 
abundant than it has been of late. Bunker coal is de- 
pressed, and though there are variations in price, good 
unscreened kinds are plentiful at 7s. f.o.b., but in some 
cases up to 83. 6d. is asked. Gas coal is steady in sale at 
from 7s, 3d. to 7s. 6d. f.o.b., and with a delivery which is 
very large, though met with a good production. House- 
hold and manufacturing coal unaltered. Coke is a little 
easier, but here good blast-furnace qualities are still quoted 
12s. 6d. delivered at Cleveland works. 





Rapip SreamMine.—The three-decked paddle steamer 
Triton, built by Mr. Thomas Elsee, Scotswood Ship- 
building Company, Newcastle, and engined by Messrs. 
A, and J. Inglis, Glasgow, sailed from Milford Haven at 
11 p.m. on the 8th ult., and arived at Monte Video at 
10 a.m. on the 29th ult, 





Tue AtTLantic Recorp.—The Cunard steamer Lu- 
cania has again reduced the record time of the voyage 
from Roche’s Point to Sandy Hook, having completed 
a trip to the westward on October 26 in 5 days 7 hours 
23 al or 25 minutes better than her own fastest 
record. 





Coat 1n East AnciIa.—The Eastern Counties Coal 
Boring Association has let a contract for boring to the 
Vivian Coal Boring and Exploration Company, of White- 
haven. The first bore will be made upon the estate of 
Mr. W. I. Graham, of Stutton, on the banks of the Stour. 
The bore will be commenced in a few weeks. The Vivian 
Company recently discovered coal at Haxey, Lincolnshire. 





Srtpy and Cawoop Rartway.—Mr. H. Liversidge, 
jun., the hon. secretary of the Yorkshire Agricultural 
Union, has received a letter from Mr. G. 8. Gibbs, 
general manager of the North-Eastern Railway, with 
reference to a proposed light railway between Selby, 
Wistow, and Cawood, respecting which the directors of 
the North-Eastern Company received a deputation of 
landowners, farmers, and others, at York on March 1. 
Mr. Gibbs states that the directors have fully considered 
the subject, and in the absence of any legislation defining 
the conditions under which light agricultural railways 
will be allowed to be constructed, they are not prepared 
° apply for Parliamentary powers to make the proposed 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Pacific Endeavours in the Coal Trade.—The members 
of the South Yorkshire Joint Committee met on Monday 
in Sheffield to deal with various of the disputes in the dis- 
trict. The principal item was the arranging of a price 
list for the New Cadeby Colliery belonging to the Denaby 
Main Company. The committee were unable to settle 
this, and it was referred to two gentlemen on either side, 
two being colliery managers and two practical miners. In 
the event of their not agreeing, Mr. Thomas Marshall, 
registrar, Leeds, was asked to act as umpire, his decision 
to be final. A tentative agreement was made with 
respect to the dispute at Denaby Main Colliery. 


Balancing the Load on Colliery Winding Engines.— 
This was the title of an address delivered on Monda: 
before the Leeds Association of Engineers, by Mr. J. 
Clark Jefferson, A.R.S.M. He said the most economical 
and perfectly developed t of steam engine was pro- 
bably the marine engine. The very opposite was the case 
with any winding engines, owing to their intermittent 
action, and the great alteration in their loads. The latter 
drawback was due to the variation in the lengths of the 
coiling and uncoiling ropes during the raising of the coal, 
necessitating, in the case of shafts of comparatively 
moderate depth, an engine of double the power to what 
would be required were the load even approximately uni- 
form. The attempts to render it so divided themselves 
into two classes—first, those which aimed at an actual 
balancing of the weight of the rope ; and second, those 
which varied the leverage of the engine during the course 
of the winding, to counteract the alteration due to the 
changing lengths of suspended rope. After reviewing the 
methods adopted to deal with the difficulty, he said 
it was obviated by Meinick’s system. In this the balance 
rope was attached to auxiliary ropes, which were 
wound and unwound from a separate drum on the wind- 
ing axle, thus requiring a larger amount of rope. The 
alteration of leverage was effected by using conical or 
spiral drums instead of cylindrical ones. Some degree of 
compensation always cook place when the load was raised 
by a flat rope coiled upon itself. A probable reason why 
conical drums had only to a slight extent been used was, 
that the principle of designing them had not been suffi- 
ciently known. Mr. Jefferson gave the required rules 
and formula for making them. 


The Heavy Trades.—The local iron market appears to 
be firmer than a fortnight ago, owing to some fair orders 
for bar and other qualities having been placed with 
manufacturers here. Bar, for export, runs from 5/. 10s. 
per ton, but superior qualities for the home trade are 
going off more steadily, -made forge pig is selling 
at 39s. 6d. to 40s. per ton, and foundry descriptions at 
42s. to 43s. Increased activity is noticeable in con- 
nection with the more important steel branches, the pres- 
sure of work in the armour-plate departments being 
accountable for a great proportion of this. Orders from 
the dockyards for marine material are more numerous. 
A fairly good trade is being done in guaranteed steel 
billets at—Bessemer, 5/. 10s. per ton, Siemens-Martin 
acid, 62. Best qualities of crucible cast tool steel are con- 
signed in heaviest quanties to the United States and the 
Continent. The engineering branches generally have 
been busier since the opening of the new quarter. 


The Threatened Strike of Colliery Enginemen.—A_ con- 
ference between the coalowners of South and West York- 
shire and es of the colliery enginemen, 
boilermen, and firemen, took place yesterday at Sheffield. 
The men protested against sharing the reduction decided 
on by the conciliation board, on the ground that they were 
not represented on the board, and also because they had 
not received the full 40 per cent. enjoyed by the miners. 
Eventually the conference decided that no resolution 
could be prepared which would fairly express the views 
of both parties, and suit the particular circumstances of 
each individual colliery. It was resolved that each 
colliery should make its own arrangements with the 
enginemen, &c., and in the event of there being any dis- 
agreement, a joint committee of coalowners and men 
should meet and determine the case. This settlement of 
a difficulty that threatened to throw the pits of Yorkshire 
idle has given great satisfaction. 





NOTES FROM THE SOUTH-WEST. 

The ‘* Fox.”—The Fox has made a satisfactory forced- 
draught trial. The draught was 16 ft. forward and 20 ft. 
aft, and the steam in the boilers 144.8 lb., with a vacuum 
of 24.6 in. starboard, and 25.8 in. port. The revolutions 
were 139.5 per minute starboard, and 142.2 port. The 
total indicated borse-power was 9063, being 63 in excess 
of the guaranteed horse-power, and the speed by patent 
log was 19.9 knots an hour. 

Barry.—An embankment which is being run across the 
length of the intended new dock at Barry is being pro- 
ceeded with satisfactorily, and it is expected that the con- 
tractors, Messrs. Price and Wills, will complete it within 
amonth. The construction of the dock itself will then be 
undertaken. A passenger line between Barry Dock and 
Cadoxton is being widened with a view to duplication, 
and excavations from the embankment are being tipped 
into the timber pond for the purpose of levelling it for 

idings for the new dock. 


Cardiff Tramways.—The tramways committee of the 
Cardiff Town Council again considered on Wednesday 
the question of the purchase of the Cardiff tramways, and 
having regard to additional information submitted by the 
borough engineer, considered it advisable to withdraw its 
previous recommendation to the council, and further re- 
solved that the tramway company should be asked to 
state at what price it will be prepared, not to hand over 


the lines only, but to sell the whole undertaking, naming 
@ separate sum for the lines, plant, horses, and dépdts. 


The Tinplate Trade.—The Yspitty Tinplate Works, 
near Loughor, which have been closed for some time in 
consequence of the death of one of the proprietors, are 
to be shortly re-started. The necessary repairs have 
been already commenced. 


The ‘* Spanker.”—New boilers for the Spanker, tor- 
pedo gunboat, are to be delivered at Devonport at once, 
from the contractors at Cherbourg. 


Water Supply of Penarth.—Penarth has been supplied 
with Taff Vawr water through the pipes in Penarth-road, 
for the last 15 months, with the exception of two or three 
occasions, for a few days only, when pumping took place 
from Ely to keep up the supply in Cogan reservoir. 
Pipes have been laid to render this unnecessary in future, 
and a connection with the reservoir has been effected. 
The pipes supplying Penarth with Taff Vawr water were 
too small to ie up the supply from the gravitation 
source, and occasionally when the Cogan reservoir went 
down, pumping was resor to to secure the extra 
pressure. 


Cardif.—The steam coal trade has been rather un- 
settled, buyers purchasing little more than from hand to 
mouth. The best steam coal has made 11s. 3d. to 11s. 6d. 
per ton, while secondary descriptions have brought 
10s. 9d. to 11s. per ton. No. 3 Rhondda large has made 
10s, 3d. per ton. Foundry coke has brought 17s. to 
17s. 6d. per ton, and furnace ditto 15s. to 16s. per ton. 
The demand for iron ore has been well maintained, and 
prices have shown rather a hardening tendency. The 
manufactured iron and steel trades have also exhibited a 
little better tone. There has been about an average 
inquiry for tinplate bars, while more inquiries have come 
to hand for steel rails. 


Briton Ferry.—During the past week the output of 
pig iron at Briton Ferry blast-furnace, and of steel bars 
at the Briton Ferry steel works, attained about the usual 
average. The output of tinplates was larger than it has 
been for some time. Two additional mills have started 
at the Earlswood Tinplate Works. 


Welsh Coal for Egypt.—Contracts for about 100,000 tons 
of Monmouthshire coal for the Egyptian Government 
Railways have been let to Messrs. Milburn and Co., of 
Newcastle and Cardiff, at a price slightly under 15s. per 
ton. The present freight to Alexandria is about 4s. 9d. 
per ton, but the average freight for a year must be taken 
at 5s. 6d. per ton. This would leave less than 9s. 6d. per 
ton for double-screened coal free on board. Last year 
the contracts were taken by Messrs. Watts, Ward, and 
Co., Cardiff and Newport. 


Neath.—On Saturday a 500 horse-power compound 
tandem engine and four mills were started at the Nagle 
Tinplate Works, Neath. The engine was constructed by 
Messrs. Taylor, Struve, Eaton, and Price, of Neath and 
Briton Ferry. 


Gas and Water at Barry.—The Barry and Cadoxton 
Local Board has succeeded in securing a loan for 170,000/., 
at an interest of 3 per cent. per annum, for the purchase 
of the gas and water undertakings of the district, under 
the terms of an Act passed in 1893. 

Rhondda and Swansea Bay Railway.—A line from Aber- 
avon to Neath and Swansea will be opened for mineral 
traffic about the middle of this month, and for passenger 
traffic a fortnight later. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, October 23, Messrs. Irvine and Co., 
West Hartlepool, launched a steel screw steamer of 
about 4000 tons deadweight carrying capacity, built to 
the order of Messrs. Evan Thomas, dcliffe, and Co., 
Cardiff. The vessel, which has received the name of the 
Ethel Radcliffe, bas been built under special survey. 
Her dimensions are 315 ft. by 42 ft. by 20 ft. 9in. The 
vessel has a new arrangement of deck water-ballast tanks, 
a patent of Mr. M. Hill, of Newcastle-on-Tyne. 





The new steamship Nineveh, built by Messrs. R. 
Napier and Sons for Messrs. George Thompson and Co.’s 
Aberdeen Line from London to Australia, had a suc- 
cessful trial on Saturday, the 20th ult., on the Firth of 
Clyde. The general dimensions of the vessel are: Length 
over all, 386 ft. ; breadth, 45 ft.; depth, 32 ft.; with a 
gross tonnage of about 4000 tons, and although in- 
tended to carry a large cargo, the Nineveh is also de- 
signed to attain a speed of 13 knots at sea, which will 
enable her to make the passage from port to port in 40 days. 
Refrigerating chambers containing 70,000 cubic feet have 
been supplied for the transport of frozen meat, fruit, &c., 
from Australia, and a very complete installation of 
electric lighting has been fitted throughout the vessel. 
Accommodation has been fitted amidships before the 
machinery space for 50 first-class passengers, and to admit 
of abundant light and ventilation the dining saloon has 
been placed on the upper deck. Above thedining saloon 
is the social hall. Abaft the social hall is a commodious 
smoking-room., The ’tween-decks have spacious accom- 
modation for a large number of third-class passengers, 
with separate entrances in a deckhouse aft. The boats 
are carried on an awning deck, which forms an admirable 
shelter in bad weather, and leaves a clear space on the 
promenade deck of 125 ft., which is entirely reserved for 
the first-class passengers. The machinery consists of a 
set of triple-expansion engines, capable of indicating 3000 
horse-power, with two double-ended steel boilers for a 
working pressure of 160 1b. The results of the trial were 
very satisfactory, a speed of three-fourths of a knot above 
the guarantee having been easily attained without any 








trace of heating or priming. 


The s.s. Progressist, turret-deck steamer, was launched 
by Messrs. William Doxford and Sons, Limited, Sunder- 
land, on the 27th ult., having been built to the order of 
Messrs. Angier Brothers, of London. She will receive 
the highest class in both British Corporation and Bureau 
Veritas Registries. 


On Saturday, the 27th ult., the s.s. Claverley left the 
Cleveland Dockyard of Sir Raylton Dixon and Co., 
Middlesbrough, for the official trip. She is a spar-decked 
steel screw steamer built for Messrs. Edmund Haslehurst 
and Co., of London, for their South African trade. The 
principal dimensions are: Length, 322 ft. 6 in. ; beam, 
40 ft. 6 in.; depth moulded, 27 ft. 11 in., with a dead- 
weight carrying capacity of 4650 tons. The engines have 
been fitted by the North-Eastern Marine Engineering 
Company, Limited, of Sunderland, the diameters of cy- 
linders being 23 in., 36 in., and 57 in. by 42 in. stroke, 
with two extra large steel boilers, working at 160 Ib. pres- 
sure per square inch. Notwithstanding the strong wind 
and high sea prevailing during the trip, everything 
worked in a most satisfactory manner. 


Messrs. Ropner and Son launched on October 29 a steel 
screw steamer of the following dimensions, viz.: Length 
over all, 285 ft. 6 in.; breadth, 39 ft. 6 in.; depth moulded, 
19 ft. She will carry 3000 tons deadweight on 18 ft. with 
Lloyd’s freeboard. Her triple-expansion engines are by 
Messrs. Blair and Co., Limited, of 750 indicated horse- 
pon. with two large steel boilers, working at 160 lb. 
= _ been built for Danish owners, and is named the 

arald. 








CaTALOGUE.—We have received from Mr. L. Casalla, of 
147, Holborn Bars, London, E.C., a copy of a new catalogue 
of automatic recording instruments. These instruments 
are made by Messrs. Richard Freres, of Paris, for whom 
Mr. Casella is the British agent. The recording arrange- 
ments are much the same in all these instruments, and 
consist of a recording cylinder, driven by clockwork, on 
which is placed a band of paper ruled specially for the 
purpose in view, so that records can be read off without 
scaling. Indeed, the latter is scarcely possible, as the 
motion of the recording pen is along the arc of a circle, 
and is not straight. The pen used is of special construc- 
tion, shaped something like a bird’s beak, and is split, 
carrying a large supply of ink. It is carried on the 
end of an aluminium arm, and is fed with an ink contain- 
ing a large amount of glycerine, and will therefore nob 
dry up in tropical climates. Several forms of recording 
barometer are illustrated in the catalogue, amongst others 
a specially sensitive one, which will record variations of 
xyvon in, of mercury in the atmospheric pressure. On 
lifting this instrument from the floor to the table, the pen 
moves about ,'; in., and even more delicate forms are 
supplied on demand. Recording thermometers and 
pyrometers are also supplied, of several different types, 
the simplest being one on the Bourdon gauge prin- 
pe t.¢., a small flattened and curved tube is completely 
filled with liquid. As the temperature rises, the liquid 
expands, straightening the tube, and thus finally moving 
the pen. One of the most interesting of the various 
instruments illustrated is a recording anemometer giving 
the velocity of the wind at any instant. 





Tue Sanp Brast.—The Tilghmans sand-blast process, 
which was first announced in 1870 as a new method of 
cutting hard substances, has now firmly established itself 
in all the principal glassmaking industries of the world 
for obscuring, decorating, and perforating glass of all de- 
scriptions. Several years later it was applied to the 
cleaning and finishing of new files, and is now found in 
nearly all the large file works in the country. More 
recently the use of compressed air (used only to a 
limited extent previously, on account of the expensive air- 
compressing machinery required, and the poor results 
obtained), applied in an improved manner, has rapidly 
come into use as a quick and efficient means of removing 
the scale from steel and iron plates, forgings, castings, 
&c., preparatory togalvanising, tinning, plating, enamel- 
ling, painting, &c. It has none of the objectionable 
features of the pickling process. The operation in no 
way interferes with the tensile strength of the metal. 
The loss in weight is reduced to a minimum, because the 
blast can be applied locally upon thick patches of scale. 
‘The operation, carried on under proper conditions, is not 
unhealthy or objectionable. A sand-blast cleaned surface 
is specially well adapted to receive and retain zinc, 
tin, enamel, paint, or other protective material, 
because of the anchorage afforded by the innumer- 
able little indentations made by the impact of the grains 
of sand. The only point which can be advanced in 
favour of pickling is the doubtful one of cost, but the 
latest developments of the sand-blast process place it 
well in front for many purposes. For cleaning small cast- 
ings or forgings, a tumbling barrel is used in which the 
work is done by sand blast, the revolution of the barvel 
constantly changing the position of the articles under the 
action of the blast. The revolution of the barrel being 
from two to four times per minute only, and the time 
required to complete the operation from 20 minutes to 
half an hour, the sharp corners and lines of the articles 
are well preserved. For cleaning large surfaces, the blast 
pipe is held in the hands of the workman and directed 
upon the work in the same manner as a jet of water from 
a fire-engine hose pi The workman wears a sand- 
blasting helmet, which not only protects his face from 
the rebounding sand, but provides pure air for respira- 
tion. With an apparatus using compressed air produced 
by 12 horse-power (indicated), a man can remove the scale 
from 4 square feet of surface per minute. In some cases 
chilled iron shot is used in place of sand, and lasts until 





completely worn away. 
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MISCELLANEA. 


Tue direct telephone line between Berlin and Vienna 
will be opened about the middle of November. 


The first four months of the working of the Glasgow 
tramways by the municipality show a loss of several 
thousand pounds. 


The first sod of the Manchester, Sheffield, and Lincoln- 
shire extension to London will be cut at St, John’s Wood 
on November 13 by the Countess of Wharncliffe. 


It is proposed to erect large works at Pittsburgh for the 
manufacture and distribution of fuel gas. A company 
with a capital of 2,000,000/. is being formed to work the 
scheme. 

The opening meeting of the fourth session of the Engi- 
neering Society of the Goldsmiths’ Institute was held on 
Saturday, October 20, when an address was delivered by 
Mr. Harrison Hayter. 


The new French Navy estimates provide for the laying 
down of 65,000 tons of warships next year, in addition to 
the 291,000 tons now in progress. Amongst the new 
vessels are two 23-knobt cruisers. 


The Art Gallery Committee of the City of Manchester 
has decided to hold an Arts and Crafts Exhibition at the 
Gallery, Mosley-street, next April. Prospectuses can be 
obtained from the curator. 


The concentration of sulphuric acid has recently been 
effected electrically. Heaters consisting of coils of plati- 
num wire are suspended in the acid, and a current is 
passed through. The method, under suitable conditions, 
is said to be very convenient; it is due to Messrs, 
: og and Matthey, of London, the famous platinum 

ealers. 


In a paper read before the meeting of the American 
Street Railway Association at Atalanta, Mr. E 
Foster, referring to the electric heating of cars on trolley 
lines, stated that his experience showed that to raise the 
temperature of such cars 40 deg. Fahr. above the outside 
air, as much energy was required as to propel the car, 
and hence is not economical. 


The short teeth for large gears, advocated for some 
years by Mr. Michael Longridge, are now being tried in 
America, and with, it is stated, very satisfactory results. 
One of the most recent examples is a wheel provided for 
the American Tinplate Company, of Elwood, Indiana. 
This wheel is 16 ft. in diameter, and has 88 teeth, the 
pitch being 7 in., and the width 2lin. The teeth are 
made so short that only one is in gear with the pinion at 
any one time. This pinion has 32 teeth. 


The question of conveying, by electric transmission, 
large quantities of power from various waterfalls in Fin- 
land to the Russian capital, has already been under dis- 
cussion for some time, but the matter will, in all likelihood, 
ere long assume a more definite shape. It is more espe- 
cially the waterfalls in Vuoksen to which this refers, and 
several of these have recently changed hands, with an 
arrangement of this nature in view. Waterfalls have been 
bought by a Polish company, and also by a firm at 
Tammerfors, 


The traftic receipts for the week ending October 21 
on 83 of the principal lines of the United Kingdom 
amounted to 1,509,238/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,404,701/., with 18,388 
miles open. There was thus an increase of 104,537/. in 
the receipts, and an increase of 134? in the mileage. The 
aggregate receipts for 16 weeks to date amounted, on 
the same 33 lines, to 25,919,201/., in comparison with 
24,261,4901. for the corresponding period last year ; in- 
crease, 1,657,7110. 


Mr. Seymour Allan, a resident of Sydney, has invented 
a submarine torpedo-boat, which, he claims, is capable of 
sinking to any depth, and of travelling rapidly under water 
without revealing its presence. A working model of the 
boat was tried on October 30 in tk» public baths at Sydney, 
in the presence of the Earl of Hopetoun, the Governor, 
the naval commandant, and a number of naval and mili- 
tary officers. The experiments were a complete success, 
the model rising, sinking, turning, reversing, or remaining 
stationary in obedience to the electric current by which 
it is worked. The inventor ciaims that a full-sized boat 
would be capable of remaining under water for three days. 
It would carry torpedoes on the bow and stern decks. 


According to the latest statistics there are in Sweden 
the following manufactories of explosives: Marieberg 
(percussion quicksilver); Vinterviken (extra dynamite, 
Nobel powder) ; Uddniis (Sebastin) ; Norrviken (Bellit) ; 
Aker’s powder manufactory; Torsbro powder manu- 
factory ; Karlsberg (percussion quicksilver); Persberg 
(nitro-glycerine) ; Guttorp (powder and nitro-glycerine 
explosives) ; Ramberg a eo manufactory); and Grin- 
gesberg (factory for explosives containing nitro- glycerine). 
In addition to these there are in course of erection a fac- 
tory for smokeless powder at Anneléf, and one for the 
manufacture of gun-cotton. 


We are informed by the Electrical Company, Limited, 
of 122-124, Charing Cross-road, London, W.C.. the British 
agents for the Allgemeine Elektricitiits Gesellschaft, 
that the consumption of current supplied in Berlin to the 
cable network of Berlin was 97,287 amperes, besides an 
additional 9313 amperes on order, which will be shortly 
connected. The consumption of current during the year 
1893-1894 was equal to 92,055.000 normal lamp-hours 
for private customers and 424,290 for street lighting, and 
for motors 570,421 kilowatt-hours were used. At the 
end of June, 1894, 380 motors were connected, with an out- 
put of 1364 horse-power, and orders for 70 more motors 
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with an output of 300 horse-power, are in hand. The 
total capacity of the station is 13,000 kilowatts. 


Messrs. Willans and Robinson, Limited, of Thames 
Ditton, Surrey, have received an order from the British 
Thomson-Houston Company, Limited, for eight engines 
of 700 indicated horse-power each, for coupling direct to 
eight Thomson-Houston 400-kilowatt alternators, for the 
Bankside Station of the City of London Electric Light- 
ing Company. The engines are of the Willans central 
valve type, and are to run at 300 revolutions per minute. 
This large order is said to form part of a complete order 
to the British Thomson-Houston Company for engines, 
dynamos, boilers, steam pipes, exciter plant, &c., of a 
total capacity of about 100,000 eight candle-power lamps. 
At the Bankside Station the Thomson-Houston Company 
has already supplied four Willans engines of 300 indi- 
cated horse-power each, coupled direct to Thomson. 
Houston alternators, 


Owing to the destruction of the forests in certain of the 
mountainous parts of France, destructive floods have been 
frequent, due to the rapidity with which the water runs 
off the denuded ground. This has led to steps being taken 
for reafforesting the districts in question. The first 
thing done is the checking of the too rapid rush of storm 
water by building littledams of wickerwork on the slopes 
to catch the water and compel it to flow slowly through 
a series of pools and tiny waterfalls. In the slack water 
basins thus formed drift sand gathers, forming little 
plateaux of soil, which is soon capable of sustaining a 
growth of small hardy trees, the roots of which bind 
the soil together. In certain cases, where the damage 
has been great, masonry dams have been built, and soil 
is carried up and laid behind these to form a foothold for 
the young trees, 





A new astronomical observatory has been erected in 
Southern California by Professor T. S. C. Lowe, the pro- 
jector, builder, and president of the Mount Lowe Rail- 
way. The observatory is seven miles by rail north of 
Pasadena and 16 miles north-east of Los Angeles. The 
Sierra Madre mountains, upon which the Lowe Observa- 
tory has been placed, have an east and west trend, and 
rise abruptly from the San Gabriel valley on the south 
side to an altitude exceeding 6000 ft. above sea level. 
The observatory is buils upon a southern spur of these 
mountains, about 150 ft. higher than Echo Mountain 
House, reached by the Mount Lowe Railway, and half a 
mile west of it. Its altitude is about 3600 ft. above the sea 
and 2000 ft. above the hill at the base of the mountains, 
which are very steep at this point. While the crest of 
the range rises high above the observatory and shelters it 
on the north, leaving, however, the North Star visible, 
the entire southern horizon is unobstructed, extending to 
the rim of a large segment of the Pacific Ocean, about 100 
miles distant, on thesouth and west. The position of the 
observatory is nearly at the intersection of the 34th parallel 
of north latitude with the 118th meridian of longitude west 
of Greenwich. The new observatory is wel equipped 
with the 16-in. Clark refractor and other instruments 
which have done notable work in the Warner Observatory 
at Rochester, N.Y., under the directorship of Dr. Lewis 
Swift, the eminent American astronomer, who will now 
superintend the Lowe Observatory. The buildings of 
the new observatory consist of a central tower 32 ft. in 
diameter, surmounted by a light dome, and two unequal 
wings, the smaller one containing a dark room for photo- 
graphic work, and the larger being furnished with cases 
for the extensive astronomical lib _of reference 
gathered by Dr. Swift in the course of bis professional 
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MACHINE TOOLS AT THE ANTWERP EXHIBITION. 
CONSTRUCTED BY MM. FETU-DEFIZE AND CO., LIEGE. 
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THERE was a very excellent display of machine tools 
—chiefly of the lighter class—at the Antwerp Exhibi- 
tion, and the well-known manufacturers, Messrs. Fétu- 
Defize and Co., of Liége, made a very representative 
exhibit of 23 machines. These included lathes of 
various sizes, slotting, planing, and shaping machines, 
saws for cutting metal, gear-cutting lathes, &c. We 
have selected several of these tools for illustration, not 
because they present any novelty in design, but simply 
to show what is the present practice among the leading 
manufacturers of machine tools in Belgium. The first 
of these is a saw for cutting metals; it will be 
seen from the illustration that simplicity in con- 
struction has been aimed at; the position of the upper 
band wheel can be regulated by a handwheel, bevel 
gear, and screw, in the usual manner, and that the 
loose pulleys are placed at the back and to one 
side of the frame; the manner in which the table 
is traversed is clearly shown in the engraving. The 
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Banp Saw For Courtine MErtAts. 


second machine is a lathe for turning wheels of rela- 
tively small diameter, such as those for tenders, rail- 
way carriages, wagons, &c. MM. Fétu-Defize make 
seven varieties of this type of lathe, the smallest 
having face-plates 39.37 in., and the largest 
8 ft. 2.43 in. in diameter. The leading dimensions of 
the lathe illustrated are: Height of centres, 29.53 in. ; 
distance between centres, 8 ft. 2.43 in.; diameter of 
face-plates, 4 ft. ll in. The mode of gearing is shown 
on the illustrations, and it will be seen that there are 
two slide rests, provided with the usual means of 
adjustment by hand, automatic feed, &c. The tool is 
massive in design, and appears to be of a pattern that 
finds much favour in Belgian engineering works. 





INDUSTRIAL NOTES. 
Pgruaprs the most significant thing of the week, and 
in some degree the most important thing, in connection 











with labour, deserving of record, is the recent vote of the 
cotton trades of Lancashire upon the eight-hours ques- 
tion, and the question of labour representation. The 
two votes went together in one ballot, and therefore 
the results must be placed side by side. The 
ballot was taken of the adult workers in the several 
branches of the cotton trade — weavers, spinners, 
cardroom hands, and overlookers, in the counties 
of Lancashire, Cheshire, Derbyshire, and Yorkshire. 
The total number of votes cast on the eight-hours ques- 
tion was 77,168 ; and on labour representation 68,171. 
It is estimated that nearly 80 per cent. of the total 
number of adult operatives voted in the ballot. The 
largest vote was as regards the ieee! eight hours, but 
the largest majority was for labour representation. 
As regards the eight-hours vote, the voters were in- 
formed that, on the average, it would mean about 15 
per cent. reduction in wages, as the workers are nearly 
all on piecework or under piecework conditions, The 
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following Table shows the number for and against the 
legal eight-hours day, in the several branches of the 
cotton trade, as distinguished in the several organisa- 


lions: 
Against Legal 
Fight. Hours 
Day. 
28,111 


For Legal Eight- 
Hours Day. 


Weavers 25,615 
Spinners ae — 5,985 4,653 
Cardroom workers ... 7,144 5,496 


Overlookers ... a 60 104 


Totals 38,804 38,364 


Total majority for the legal eight-hours day, 440. The 
weavers cast the majority against the eight-hours day 
by 2496, and the overlookers by 44. On the other 
hand, the spinners voted for the ad eight-hours day 
by a majority of 1332, and the cardroom workers by 
1648. The aggregate majority is too small to justify 
any- specific action in Parliament; for 440 out of 
77,168 is insignificant, when the demand is for legis- 
lative action. If the vote means anything, it means 
that trade option is the best form; but in this case 
trade option would be well-nigh impossible—for the 
weavers would go on as at present, while the spinners 
and cardroom workers would be under the eight-hours 
law, the overlookers in all cases being against it by a 
large relative majority. There still remains the 20 
per cent. who did not vote. Assuming that they were 
relatively divided, the result would be the same ; but 
the probability is that those who abstained from 
voting were against the proposal, or so indifferent as to 
think the proposal a useless waste of time, and there- 
fore they would not take the trouble to vote. 

The vote as regards labour representation is not, 
perhaps, quite so important from an industrial stand- 
point, though it was doubtless from this point of view 
that it was taken; and there is some justification for 
sucha step. The cotton trades have been under legal 
regulation longer than any other industry, and some 
of the matters provided for in the enactments are of a 
very technical character. There are many manufac- 
turers in the House of Commons, but not a single 
operative, while the miners have some half-a-dozen. 
Moreover, all the labour members belong to one party 
—the Liberals; if a cotton operative were elected, 
the chances are that he would be a Conservative, so 
that from a party point of view the question is one of 
interest politically. The votes cast for and against 
the proposal came out as follows : 


For Labour 

Representation. 
Weavers... ssi 24,672 
Spinners ‘ wa 5,221 
Cardroom workers 5,388 
Overlookers... 61 


35,342 


Against. 
22,514 
4,789 
5,423 
103 


Totals 32,829 


Total majority for labour representation, 2513. The 
votes were in this case somewhat reversed. The 
weavers voted for representation by a majority of 2158, 
the spinners by 432 ; the cardroom workers against by 
35, and the overlookers by 42. Taking the workers by 
groups, two groups voted for and two against, but the 
majority for was 2073 more than for the legal eight- 
hours day. Asa decisive vote its value is almost nil ; 
but as showing the tendency of the thought of the 
workers in the textile trades, it has its value. The 
vote has, perhaps, a wider significance from the fact 
that the ballot was taken without the usual touting, 
meetings, and wire-pulling. In both cases it may be re- 
ceived as representing the unbiassed opinions of the 
workers. The mere fact that 38,804 voted in favour of 
an eight-hours day, with the full expectation of 15 per 
cent. reduction in wages, is significant, especially from 
the point of view of some possible voluntary arrange- 
ment between the employers and the workpeople at no 
distant date. The extra speeding of the machinery 
might to some extent make up for any present reduc- 
tion, rendering it but temporary. But the fact that the 
overlookers were averse to the change might indicate 
that they foresaw a difficulty in this respect. Greater 
speed might mean greater danger, which only experts 
can foresee. Anexperiment like that of Mr. Mather or 
Mr. Allan in the engineering branches might help to 
solve the difficulty, so that the advantages and disad- 
vantages could be estimated by the light of experi- 
ence, 


The Congress of German Social Democrats, held at 
Frankfort during last week, will not advance the 
cause of social democracy, but rather retard it. 
Although called a Congress of German Social Demo- 
crats, there were delegates from England and Switzer- 
land, as well as from Austria and Hungary, and nearly 
all the German States. The proceedings were charac- 
terised by a good deal of personal recrimination, and 
the congress was, to some extent, divided into two, at 
least, hostile parties—one representing the Bavarian 
policy, with 93 delegates ; the other, holding the oppo- 
site view, by 141 delegates. But apparently the con- 
tentions were rather with respect to leadership than 





upon matters of policy. The congress agreed to 
the appointment of a commission to inquire into 
the special needs of the agricultural population, 
with a view of developing the Erfurt programme, 
and then to undertake an active propagandist move- 
ment in the several districts. It was agreed to 
set apart May 1, 1895, as a labour day, but with 
consideration for economic conditions, so that there 
should be no loss to business by the cessation of 
work. As regards combinations and the right of 
association, the congress limited its demands to equal 
rights with manufacturers and other employers, free- 
dom of organisation, and corresponding protection 
to all workmen. Next to the question of leadership, 
or the ‘Bavarian policy,” the heat of the congress 
was at its highest over the question of payment for 
literary services, the delegates contending that in- 
tellectual work was not to be paid at higher rates than 
manual labour. The socialist journalists were here hoist 
with their own petard, They have been teaching in 
rough outline the equality of work and of workmen; but 
when it came home to them by the proposal to reduce 
their salaries to 150/. (or 3000 marks) a year as a maxi- 
mum, they were all up in arms to resist the astound- 
ing proposal. Herr Bebel declared that the socialist 
editors would resign, as they could get more or higher 
salaries with the bourgeois newspapers. Ultimately 
it was decided not to cut down the salaries. We shall 
hear next that a skilled workman is worth no more 
than an unskilled, that a mechanic is not to get more 
pay than a labourer. What a noble instance of self- 
sacrifice it would have been for all the editors of the 
socialist newspapers and journals to have declared 
their willingness to have accepted the lower rates of 
3000 marks a year, and to have fulfilled their usual 
tasks with even greater efficiency. But human nature 
was against it. 


During the past week a gathering fook place in the 
Holborn Town Hall for the purpose of applying co-ope- 
rative cultivation to the land. But the papers read at 
the conference wandered off into a variety of issues of 
little practical utility. Labour colonies were advocated, 
and so also was the nationalisation of the land. Some of 
the matters advocated were severely criticised by other 
speakers, and the outcome was practically ni/. The 
gentleman who paid the expenses of the conference 
said at the close he ‘*‘ would go away in some respects 
a sadder, but in many respects a wiser man.” The 
fact is that the conference was of too mixed a character 
to be of any real service. Co-operative farming is a 
matter of business, requiring capital, practical experi- 
ence, and much hard work. The chief experiments 
tried have been failures, from the time of Robert 
Owen’s New Lanark scheme to that of Feargus 
O’Connor’s, and from thence to the present time. 
The recent colonisation schemes cannot be pronounced 
a success, In one case the chairman of the conference 
said that it absorbed 40,0007. a year, but what propor- 
tion went tc the colony no one knew. The cultivation 
of waste lan.‘s, workhouse farms, and rural university 
settlements was advocated. But the real points of 
importance urged were the extension of the allotment 
system, and the increase of small holdings, so that the 
villagers might have inducements to stay on the land, 
instead of migrating to the towns. All these matters 
touch very closely the questions of unemployed labour, 
and the migration of country folk to towns already 
overcrowded and wenn with workpeople. But 
heroic remedies will not avail. It requires prac- 
tical knowledge and skill, and patient labour, to 
cultivate land so as to make it pay for the cul- 
tivation. Colonies to which to draft artisans and 
mechanics out of work for temporary employment will 
not, cannot do much. The same must be said of em- 
bankment of rivers, and of the sea shore, and also the 
drainage of land. There is scope for the employment 
of thousands upon useful schemes of this nature, but 
the work must be more or less of a permanent character 
to be of any value. Such works have been undertaken 
and accomplished, and may be again. But for the 
present the best thing to be done is to use the means at 
our disposal by allotments, small holdings, and co- 
operative farming where possible. 


The general condition of the engineering industries 
throughout Lancashire manifests but little real change. 
For the most part the several branches drag on, 
as it were, from hand to mouth, without any signs 
of real improvement, and with no general indica- 
tions of prospective improvement. Engineers are for 
the most part but moderately off for work. Here and 
there orders are reported as coming forward a little 
more freely ; but in other cases the outlook is re- 
garded as less favourable. Taking the engineering 
industries all through, in their several branches, the 
present condition and the immediate prospects are not 
very satisfactory. There is a slight decrease in the 
number of men out of work, especially in some 
branches, but on the whole the change is but slight. 
The Liverpool Corporation have before it a scheme for 
old age pensions for the corporation workmen, the 
Health Committee having reported in its favour. The 


recommendaions are that the workmen shall contri- 
bute at the rate of 8d. per week for each ll. earned, 
4d, for each 10s., 2d. for each 5s., and 1d. for each 
2s, 6d. respectively. The corporation to add 50 per 
cent., the whole to bear interest at 3 per cent., and 
the men to be pensioned at 60 years of age. 


In the Wolverhampton district the iron and steel 
trades keep fairly well off as compared with other dis- 
tricts. The demand both for iron and steel has been 
fairly active, some large orders having been booked, at 
slightly advanced rates in some instances, but in the 
majority of cases at the recently quoted rates without 
abatement. Chain cable iron has been in request owing 
to a large Admiralty order having been placed amongst 
the local chainmaking firms. Best thin and common 
sheets have sold largely, and galvanisers and hoop- 
makers have had large orders from the Australian and 
West Indian markets. Steel sheets and plates have 
been in heavy demand, both for home consumption 
and for export. In the several branches of engineer- 
ing, — and girder building, boilermaking, gas- 
holder and tank erecting, and the cognate branches, 
there has been no decline, so that, on the whole, 
the present condition of trade, and the immediate 
prospects, are better than in most of the iron and steel 
districts. 


In the Birmingham district there has been a 
better inquiry for iron and steel, chiefly for con- 
structive purposes, by engineers, wagon companies, 
and galvanisers. Chain and cable iron has also been 
in larger demand. But for boiler plates, nail rods, 
and some other descriptions, the demand was less 
active. Prices generally have been well maintained, 
but with no advance; the general condition of the 
market in this respect was stationary. The local 
trades are, if anything, a little more active, but there 
is no great pressure in any department. On the other 
hand, there are few serious complaints, so that the 
general tone is, if anything, more hopeful. Labour 
questions are quiet in all branches, with no indications 
of serious troubles ahead. 


The directors of the Great Western Railway Com- 
any have replied to the memorial of the signalmen 
or increased pay, to the effect that the increased ex- 
enditure, owing to the onerous requirements of the 

ard of Trade, the increased local rates, and the 

pressure of the public for better accommodation, render 
it impossible for them to grant the increased scale of 
pay which the signalmen request. The directors go on 
to point out certain advantages which the men enjoy, 
above and beyond most workmen, and further, that 
very recently the hours and pay have been reclassified, 
the work being, with very few exceptions, 8, 10, or 
12 hours per day only, according to the positions of the 
respective cabins. The hours and times are revised 
from time to time as the circumstances vary. More- 
over, the railway service is so popular, by reason of 
regularity of employment and exceptional privileges, 
that there is always a large number of candidates wait- 
ing for the vacancies as they arise. While the directors 
cannot see their way to grant the requests of the 
memorialists, they are inquiring into certain matters 
with the view of making a better classification, and of 
modifying the terms where they appear to require 
modification. It is thought likely that a conference 
of the men willassemble at Gloucester at an early date 
to take into consideration this reply of the directors. 


The first report of the Board of Trade on the work- 
ing of the Railway Servants’ Hours of Labour Act—the 
Railway Regulation Act, 1893—bears testimony to the 
general desire of the railway companies to co-operate 
with the Board of Trade with the view of insuring the 
smooth working of the Act as regards the hours of 
labour. It appears also that the complaints of the 
men have been moderate in their terms, and reason- 
able in their representations. During the year there 
have been inquiries, and the powers of the Act set in 
motion in 72 cases. In one instance the signalman was 
on duty 254 consecutive hours, and in another case a 
cleaner was at work 34 consecutive hours. This shows 
the necessity for the Act. 


Some little difficulty seems to have arisen over the 
working of the eight-hours day at Chatham Dockyard. 
It appears that some fitters who had been working the 
longer hours during the summer have been discharged. 
These think and contend that they ought to be paid over- 
time, or at least extra time for the hours worked over 
and above 48 hours per week, and they ask for the back 
pay. It was said that the fitters have placed the 
matter in the hands of the council of the Amalgamated 
Society of Engineers, but so far it seems that no 
formal application has been made to the executive. 


The question of a ‘‘living wage” is being agitated 
at Woolwich Arsenal. At a large meeting held last 
week, a resolution was passed demanding that pro- 
vision be made in next year’s estimates for the trade 





union rates of wages, with a minimum of 6d. per hour 
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for the labourers, and the abolition of all classifica- 
tion. The question of classification is somewhat 
technical, and does not seem to work out well in 
all instances. There is a general demand in some 
branches of Her Majesty’s service for the abolition of 
classification. But if carried out as it ought to be, the 
system ought to be like the rungs of a ladder, the 
means of rising higher and higher in the service by 
good conduct, by ability, by high character, and by 
long service. Another resolution passed at the meet- 
ing was for the abolition of fellowship piecework. 
Here, again, much depends upon the system. The 
dockers asked for it. It is, after all, a rough-and-ready 
method of co-operative working, but it has its diffi- 
culties and its dangers. In mines much of the work is 
done on the ‘‘ butty system,” which is analogous. But 
in all cases the nature of the work, and its fairness to 
all concerned, must be considered in the fellowship 
system, whether in private firms or in Government 
establishments, 





The threatened rupture in the boot and shoe trades 
has been averted. After a full discussion of all the facts 
and circumstances by the Council of the National Union 
of Operatives, at Leicester, it was decided to close the 
strike at St. Albans and the Kingsland-road, London, 
forthwith, and to call a special meeting of the arbitra- 
tion board to dispose of the matters in dispute. The 
men have thus conceded the point in order to save the 
board from disruption and maintain the principle of 
arbitration. The executive have taken a further step 
with the view of abolishing systematic overtime, 
It appears that one reason for the drastic measures is 
that, in many cases, the men go to work at another 
shop after they have finished where they are regularly 
employed. No operative is to take work home, but 
overtime may be permitted on occasion by a formal 
permit on the part of the committee. 


The strike of mill hands at Heywood has caused a 
good deal of disturbance and some very rough tumults 
at times. The police have had to break up the pro- 
cessions and charge the mob with their batons. It 
seems that upwards of 50 persons have been prose- 
cuted for intimidation, assaults, and other offences. 
And now aman is charged with stabbing one of the 
men who had gone in to work. He is remanded on 
bail. Itis much to be regretted that these unlawful 
acts are greatly on the increase. After the passing of 
the labour laws in 1875 they were infrequent for 
15 years ; during the last five they have been numerous. 


An estimate of the losses by the recent coal strike in 
Scotland has been made as follows: West Scotland, 
1,000,000/. ; Fife and Clackmannan, 200,000/.; the 
Lothians, 80,000/.; loss in funds, 100,000/.; total, 
about 1,380,000. But the suffering cannot be esti- 
mated in figures; to some the effects will follow them 
to the grave, 





STEAM PIPE EXPLOSIONS ON SHIP- 
BOARD. 


In April last Mr. H. Gurlt, for many years one of 
the councillors of the German Navy Department, read 
a very exhaustive paper on ‘‘ Explosions of Steam 
Pipes on Ships, and Means of Preventing their Disas- 
trous Effects,” before the Verein Deutscher Maschinen- 
Ingenieure, and of this paper, which has lately been 
published in pamphlet form, we propose to place a 
summary before our readers, After briefly reviewing 
the vast and many-sided progress that the adoption 
of high steam pressure, high piston speed, multiple 
expansion, and of stronger and more suitable materials 
has effected in the speed and capacity of our ships 
and their fuel consumption, Mr. Gurlt expresses 
his regret that the steam pipe is still being dis- 
posed of in a few lines in the many text-books and 
monographs on marine steam engines. It appears 
strange that the conductor, if we may borrow a simile 
from the electrician’s code, should be deemed so little 
worthy of attention. Yet, on glancing through some 
English treatises, we find, very properly, special 
chapters devoted to boilers, valves, condensers, pro- 
pellers, &c., but not more than a few remarks on 
steam pipes. The ordinary steam pipe may have been 
ers in the days of low pressures at sea. The distri- 

ution of the high-pressure steam, which enables our 
modern vessels to double the speed formerly required, 
necessitates superior arrangements. 

The terrible accident which befell the Elbe, of the 
Royal Mail Company, in the latter half of 1887, gave 
the first awful warning. Mr. Gurlt makes special 
reference to this explosion (which was, of course, fully 
discussed in our columns *), and examines the various 
causes which may produce accidents of this kind. 
Such causes may be found in faulty design, unsuitable 
or inferior materials, and bad workmanship. 

Mr. Gurlt sees a great source of danger in “‘ water 
hammer”—accumulations of water in the steam pipes— 
which are difficult to deal with when the vessel is 


* See ENGINEERING, vol. xliv., pages 361, 437, 465, 
487, 646, 654, and 661. 





rolling. Mr. Gurlt does not take the view of Mr. 
Adamson, who ascribed the explosion on the Elbe to 
the presence of a body of water which had been 
carried over with the steam in consequence of priming, 
and which, he said, was brought to rest each time the 
steam was cut off, i.e., twice each revolution, and 
might collide with another mass of water at the bottom 
of a vertical pipe. We were unable to admit of any 
such explanation, but acknowledged the probability 
of water hammer when an attempt is being made to 
start after a stoppage. Mr. Gurlt reverts in a later 
part of his paper to experiments on this point, which 
we shall notice in due course. To prevent any 
lodgment of water, the steam ought to pass with a 
downward slope to a collector, and thence constantly 
rise to the engines. If the steam first collects above 
the boilers, the passages ought to be amply large 
and steep. Careful clothing of all steam pipes is 
indispensable for these as well as for other reasons. 
With the stronger pipes which the distribution of high- 
pressure steam demands, bends will no longer suffice 
—Mr. Gurlt considers—to meet the expansion diffi- 
culties. Stuffing-boxes are insisted upon. Mr. Gurlt 
quotes a case where five cylinders of 200 tons weight 
rest upon a structure 30 ft. high, with not more than 
20 ft. base. The pipes connecting these cylinders with 
the boilers pass through four bulkheads, and have to 
bear the momentum of this mass, which, great enough 
under ordinary circumstances, will become enormous 
when the vessel is rolling or racing. Long lengths of 
pipes should be supported, but great care has to be 
exercised not to introduce further strains in doing so. 
Safety collars, which have been recommended for 
stuffing-boxes to prevent the forcing out of the pipe 
by the steam, Mr. Gurlt does not favour. Even if the 
collar fits perfectly when put in, a little clear- 
ance soon develops from expansion, small, indeed, 
but large enough to produce a shear. Knee bends 
should hence be bolted on the outside only, and lest the 
flange packing should be driven out, Mr. Gurlt would 
make the flanges concentrically overlapping, or he 
would tighten a metallic band round the flange, 
covering the joint. All these points, he thinks, may 
appear too manifest to require mention; yet there 
are not many ships where they have all received 
consideration, and not a small number where hardly 
one of them has been attended to. 

As regards materials, Mr. Gurlt does not object 
to brazing on principle. It is not the seam itself— 
which is not likely to give way—but the deterioration 
of the copper near the seam, which constitutes the 
danger. The unsatisfactory element is that we have 
to rely upon the skill and conscientiousness of a work- 
man, and that defects, unless noticed at once, escape 
detection. In the Elbe case, the rent ran parallel to 
the seam, and started near the flange, where the metal 
had again been brazed and again been heated. 
Test flange pieces made from this portion gave 
way in the same place. The thicker copper sheets 
which we now have to use cannot be rolled to the 
demsity of thin sheets ; they lose more of their tenacity 
in rounding, suffer more with higher temperature, and 
may hide internal flaws. Riveted steam pipes would 
not do. Solid drawn pipes have not proved in- 
fallible, and have not as yet been supplied in 
larger sizes. They may have flaws in the in- 
terior, and longitudinal fissures, which are apt to 
form on the surface during the process of drawing, 
may close again superficially during the continuation of 
the process and yet spread inside, Casting under high 
pressure or under centrifugal motion cannot alto- 
gether avoid troublesome porosity. The Mannesmann 
copper process may offer greater safety. But it can- 
not as yet claim any long practical experience, and 
the same may be said with regard to the Elmore tubes, 
of which Mr. Gurlt has a good opinion, but which must 
first prove their suitability in actual service. 

Wrought-iron pipes, up to 20 in. diameter and 
§ in. thickness, are in use on the Campania and 
Lucania, and have answered well. Trouble from 
internal rusting has not arisen; in fact, the pipes, as 
had been learnt from previous experience, become 
coated with a protective layer of black magnetic 
oxide. These pipes yield less than copper, iron, or 
steel pipes, and require many stuffing-boxes. Messrs, 
Galloway rivet a coverplate outside over the welded 
seam. About the steel pipes used by Messrs. Penn 
and Son, Mr. Gurlt had not heard particulars. 
Bends are generally made of gun-metal of ample 
strength; but wrought-iron pipes must be fitted 
with steel bends to avoid electrolytic corrosion. This 
corrosion is a very serious matter, as it generally baffles 
detection. We can guard against it by using none but 
pure materials, copper and zinc; old castings should, 
therefore, never be re-used for manufacturing steam 
pipes. Cast iron, Mr. Gurlt considers, should be alto- 
gether rejected. Cast steel may serve; but gun-metal 
valves with cast-steel boxes introduce expansion diffi- 
culties, which have been held responsible for the 
Thunderer explosion. Hygroscopic packing materials 
must be excluded. 

Mr. ‘Gurlt then passes to consider the destructive 





effects which are more or less unavoidable. There is first 





the internal mechanical erosion of the steam pipes by the 
water, which now, with the greater condensation and 
greater force of the particles arising from the utilisa- 
tion of high-pressure steam, must not be overlooked, 
particularly as the effect, though weak in the whole, 
may locally be strong, and that just in places which 
cannot well be examined, The ordinary hydraulic 
test would not indicate flaws which may break 
down under a sudden impulse. Mr. Gurlt insists 
upon periodical examinations, after the pattern of 
gun-barrel tests, by means of registering callipers, 
mirrors, and incandescence lamps. Large accu- 
mulations of water are, however, most to be 
feared. If once formed, as may have been the 
case on the Elbe, where a long horizontal pi 

was joined toa vertical rise, frequent concussions might 
result from the vibrations of the vessel and a sudden 
opening of the steam valves. The experiments, to 
which we referred above, were made at Wilhelms- 
haven in connection with an inquiry into the causes of 
several minor failures of steam pipes on men-of-war, 
and have recently been published in the Marine Rund- 
schau. Mr. Gurlt gives a full account. A pipe A 
(Fig. 1), of 12 in. diameter and } in. thickness, by 
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21 ft. long, taken from a condemned engine, was 
slightly inclined, and its lower end connected at an 
obtuse angle, with a shorter branch B. Water was 
Paige in, and at the lowest point filled about four- 

fths of the pi Steam was admitted at D through 
a pipe of 3in. diameter. The far end of the pipe—the 
other extremity—was supplied with two cocks L and 
W, one at the top, the other at the bottom of the 
pipe, of ? in. aperture, through which air and water 
could escape respectively. Four pressure gauges were 
fitted at different parts of the pipe. 

When steam of five atmospheres (73 Ib. per square 
inch) was admitted suddenly above the water, the 
pressure gauges (marked I., II., III., N) indicated 
respectively pressures of 30, 8, 14, 8 kilogrammes per 
square centimetre (426 lb., 114 1b., 199 lb., and 114 Ib. 
= square inch, or nearly 30, 8, 14, and 8 atmospheres). 
When steam entered slowly again above the water, 
hardly any concussions and abnormal pressures were 
noticed. 

The branch B was now removed, the water left as 
before, and steam was admitted through a valve 2 in. 
in diameter. The steam, at a pressure of 5 atmo- 
spheres, now entered below the water. The concus- 
sion was so violent that the threads of four of the 
nuts near N were shorn off, the fourth gauge, placed 
there, was crushed (the gauges were designed for a 
maximum pressure of 150 kilogrammes per square cen- 
timetre, 2133 lb. per square inch), whilst the other 
gauges indicated pressures of 34, 27, and 65 kilo- 
grammes per square centimetre. The end of the 
pipe bulged considerably. On a new trial, the three 

rst gauges registered 22, 13, and 60 kilogrammes per 
square centimetre (313 lb., 185 lb., and 353 lb. per 
square inch), the fourth, refitted, over 150 kilo- 
grammes; a rent of 8 in. length formed, starting 
about 4 in. from the far end. This damaged part 
was then cut off, the pipe closed again, and the water 
level lowered to 6? in. ; pressures of 35, 35, and 60 
kilogrammes per square centimetre (498 lb., 498 Ib., 
and 853 lb. per square inch) were then observed. 
The water level was now raised to 10 in. and steam 
turned on again; this time, two bolts broke in the 
end plate near N, and fissures formed near the 
middle of the pipe. In all cases air and water were 
thrown out through the outlets at L (air) and W 
(water). This occurred alwaysin sudden rushes, after 
an interval of 15 seconds, when steam was turned 
on fully, and of several up to 4 minutes, when the 
valve was only partially opened, to one-fifth in the 
last instance. Only part of the water was forced out ; 
a minimum of 3 in. always remained in the pipe. 

The experiments prove that the blow did not begin 
before the steam had condensed and the water had 
acquired the respective temperature. The different 
indications of the gauges seem to show that the 
blow was propagated in waves, which affected the 
pressure gauges according to their positions. The 
maximum pressure observed was 30 times higher than 
that of the steam which caused the concussion. If 
we consider that the steam inlet had only one- 
thirtieth of the area of the steam pipe, that steam 
pressures of three times the intensity of those ex- 
perimented with are actually used on shipboard, and 
that t of a pipe might, under circumstances, be 
entirely filled with water, we cannot but admit that 
these lodgments of water may lead to most disastrous 
consequences, Such shocks would damage even solid- 
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drawn pipes. Of the various means proposed to 
strengthen the pipes, Mr. Gurlt has most confidence 
in winding them with several separate strands of copper 
wire. Steel wire is not so suitable, as it expands less 
than copper; encircling bands, shrunk on hot, are 
objectionable for the same reason. 

Mr. Gurlt regards further safety appliances as in- 
dispensable. An appliance for shutting off steam 
should be provided on the upper deck, in a place to 
which no steam can penetrate, lest a minor explosion 
should lead to a boiler explosion. Automatic double- 
= steam valves are needed. As they cannot be 
relied upon, however, to act with sufficient rapidity at 
a great distance from the boilers, a throttle valve must 
be inserted in the main ee capable of being controlled 
from several places. The steam pipes and their valves 
should be isolated as much as possible and be encased, 
and these several casings or wide pipes should be carried 
to the top deck, where any escape of steam would give 
awarning. Such casings, which would impart greater 
strength, could be made of soft steel. Mr. Gurlt is 
very emphatic on this point. The casings would, in- 
deed, make the parts less accessible; but a close 
examination of a minor mishap may be postponed if 
the escaping steam cannot do any damage. Above all, 
the pipes should be completely encased in the engine- 
room. For another reason, namely, to prevent any 
condensation in the main steam pipe through flooding, 
this has already been done in some instances. 

These considerations lead Mr. Gurlt to his last 
important point. In all the calamitous explosions, 
notoriously in the Elbe case, not one of the poor men 
who happened to be in the compartment affected— 
in that case the stokehole—escaped. The ascending 
steam closed the, often, only possible exit. It has 
been commented upon as remarkable that the men 
who were close to the stokehole, in a short passage 
communicating with the stokehole through an open 
door, did not suffer at all. A very strong draught 
was supposed to have protected these men. But 
there is nothing remarkable in this. The ascending 
steam could not but generate such a draught; 
and if there had been a second door opposite 
this one, probably none but those directly hit by the 
outburst would have succumbed. If the steam is 
blown out vertically, it will produce its own ventila- 
tion. Ifit issues in a horizontal jet, the case is less 
favourable ; if the jet is directed downward, the con- 
ditions are worst. 

As there is but little experimental evidence available 
concerning the propagation of heat in a space filled 
with steam—theoretically a very complicated pheno- 
menon, as diffusion, radiation, and convection enter, 
besides the energy of the steam—Mr. Gurlt made 
experiments ona small model, in which he imitated 
the actual conditions on a certain steamer as closely 
as possible. This engine-room has 1200 cubic metres 
(1500 cubic yards) free space; the steam pipe, of 
300 millimetres (12 in.) diameter, entering 25 ft. above 
the floor, discharged steam at 10.5 atmospheres pressure. 
The steam pressure is not of importance, since the ten- 
sion is, on issuing, at once reduced to atmospheric pres- 
sure, and the temperature to 212deg. Fahr. Mr. Gurlt’s 
experiments with steam of 2 and 8 atmospheres pres- 
sure confirm this. The maximum quantity of steam 
will escape when the area of the fracture is equal to 
the section of the pipe; a larger fracture cannot 
increase the quantity. Mr. Gurlt based his com- 
parison on the empirical formula, 


G=0.5»F yes 
: 


in which G is the maximum mass of steam in kilo- 
grammes escaping per second, F the sectional area in 
square metres, P the pressure in atmospheres, v the 
corresponding steam volume in cubic metres per kilo- 
ramme, and y a constant averaging 400. From this 
ormula he calculated that the pipe in question could 
discharge a maximum of 105 kilogrammes (230 lb.) per 
second. He constructed an iron vessel of 9 litres 
(2 gallons) capacity, with an air pipe, corresponding to 
the door of the engine-room, and a steam pipe supply- 
ing 1 gramme (15 4 grains) of steam per second. Steam 
was introduced until no further rise of temperature 
was observed ; this took from 3 to 5 minutes. When 
the lid was fairly closed, and the air pipe plugged, 
the temperature in the vessel rose to 99 deg. Cent. 
(curve a, Fig. 2) when the steam pipe was Tirected 
downwards, and to 85 deg. only when the steam issued 
horizontally or upwards. The temperatures remained 
about the same when the air pipe was opened, but 
the lid still closed. The temperature in the lower 
part of the air pipe rose to 80 deg., and after 
12 minutes to 97 deg., in the first case mentioned ; 
in the others only to 50 deg. Cent. 

Next 0.3 of the lid was opened, thus imitating ap- 
proximately the opening of all the skylights of the 
engine-room. When the air pipe was also open, the 
temperature of the chamber rose to 60 deg. In the air 
pipe itself 50 deg. was observed where the steam jet 
was directeddownward; inthe other cases there was no 
rise of temperature at all. If the opening in the lid was 
only half of the section of the air pipe, a temperature of 





70 deg. was observed within } minute, and of 85 deg. 
after 4 minutes (curve b) both in the chamber and the 
air pipe, the steam jet being directed downward. In 
this case the ventilating effect was neutralised by the 
energy of the steam. The diffusion was always rapid. 

What temperature a human being can safely bear it 
is difficult to say. Mr. Gurlt alludes to experiments on 
animals as unreliable, without saying that they are as 
useless as they are cruel. We can, of course, stand a 
great deal of dry heat, more than 212 deg. Fahr. In 
air saturated with vapour, a temperature of 56 deg. 
Cent. (133 Fahr.) can be borne for several minutes ; 
Mr, Gurlt tried this. In steam pipe explosions we 
have to deal with such air saturated with vapour. 
One of the experiments mentioned (curve b) proves 
that under those conditions—larger ventilating shafts 
would be out of the question—the steam counteracts 
the ventilation, and as the temperature rose to 85 deg., 
far above the safe 56 deg., we must resort to another 
oe to condensation by means of water sprays. 

hen, in the case just alluded to, Mr, Gurlt con- 
densed, by injection, about one-third of the steam, 
the temperature in the chamber did not rise to more 
than 60 deg., and in the air pipe to 46 deg. (curve c); the 
rise was, moreover, as the curve indicates, very slow, 
demonstrating that ventilation was considerably 
facilitated. To realise this reduction in the actual 
engine-room, 1 cubic metre (1.3 cubic yard) of water 
would have been needed per second; this water 
would collect below the floor, and not rise above the 
floor until after five minutes. In the stokehole there 
is less space available below the floor-plates. For 
this and other reasons, the stokehole ought to have 
two doors on the floor level, one at each end. The 
spray appears to offer a direct protection. One case 
came under Mr. Gurlt’s notice, in which a stoker 
seems to have escaped simply because he happened to 
be wet. 

In his concluding remarks Mr. Gurlt emphatically 
pleads for a sufficient number of exits, proper stair- 
cases, not too narrow, with handrails, as the ordinary 
iron ladders are useless for a half-sealded man. These 
exits should be marked by strong incandescence lamps, 
should lead directly to the upper deck, and should 
always be open, even during action, as the United States 
Navy Department demands. Mr. Gurlt does not over- 
look the fact that the safety appliances he advocates, 
involve considerable constructive difficulties and ex- 
pense. But he maintains that they are consistent with 
one another, and that the safety of the engineers and 
stokers is of far greater importance to all Governments, 
the public, and steamship proprietors, than the display 
of luxury and the beating of records. 





BOILER EXPLOSION AT PETERHEAD. 

A FORMAL investigation by the Board of Trade under 
the Boiler Explosions Acts of 1882 and 1890, has been 
held at the Peterhead Sheriff Court House, respecting 
the explosion of a locomotive boiler used for driving a 
traction engine. The explosion, by which two men were 
injured, occurred on Monday, August 6, when the engine 
was on the high road between Peterhead and Aberdeen. 

The Commissioners were Mr. Robert Lamb, Procurator 
Fiscal, Aberdeen, and Mr. David Crichton, consulting 
engineer, Edinburgh. Mr. H. Peterkin conducted the 
case for the Board of Trade. Mr. James Forrest, the 
owner of the boiler, and Mr. Alexander Milne, engineer, 
Peterhead, were made parties to the investigation. 

After an opening statement by Mr. Peterkin, for the 
Board of Trade, various witnesses were called. 

Mr. James Forrest, contractor, Peterhead, de to 
having purchased the traction engine about eight years 
agoin Aberdeen. He paid 215/. for it, and was assured 
by the seller that the boiler was in thoroughly sound con- 
dition. It had been a good deal used, but during the last 
four years it had been idle most of the time, as he had 
purchased another engine, and used it instead of the 
one whose boiler had burst. The new one was in better 
condition than the old. When he bought the first 
engine he was accompanied by his engineer, Mr. Peter 
M‘William, as he, personally, had no knowledge of loco- 
motives, and was guided in his purchase by M‘William 
and the seller. He had the ine under an insurance 
company for a little time, but discontinued paying 
the premium because he thought the boiler was in 
first-class condition. He was aware, however, of 
a defective plate at the bottom of the boiler, 
but the weakness was purely local. A _ fortnight 
before the explosion the feed-check valve became loose, 
but the driver got it repaired by an engineer named 
Milne, who thought the boiler in good condition. It was 
not until after the explosion that he learnt that some of 
the brackets were loose. The boiler was cleaned every 
fortnight, and appeared to be always right, but a slight 
leakage was noticeable in the weak plate mentioned. 
When he first got the locomotive he worked it to as high 
a pressure as 1401b., but during recent years this had been 
reduced to 120 ib. He believed it had even been worked 
at a pressure of 160 lb., and before he knew of the de- 
fective plate referred to, he considered it was quite safe 
to allow it to go up to 140 lb. On the occurrence of the 
explosion the driver was severely scalded, as well as a 
man who was with him on the engine at the time. Wit- 
ness examined the boiler the day after the explosion, and 
found that the screw upon the check valve had been 
slightly drawn. He was responsible for the condition of 





the boiler, but he acted under the advice of his driver, 
Mr. Milne the engineer, anda Mr. Simpson. He thought 
the steam gauge did not peomeg f indicate the pressure, 
but the driver was able to judge of the weight of steam on. 

Mr. Alexander Milne, engineer, Peterhead, said he 
had occasionally made repairs to the engine in ques- 
tion and the machinery, but had not had much to do with 
the boiler fittings. He was of opinion that the explosion 
was caused by vibration set up in consequence of the 
bracket being torn away from the frame of the engine. 
This bracket, prior to the explosion, was in a dangerous 
condition, and this he pointed out toa man in Mr, For- 
rest’s employ, but nothing was done to make it safe. 

By Mr. Forrest: He thought the explosion was caused 
by a loose bracket and the rigid construction of the dis- 
charge pipe. ‘ 

By Mr. Lamb: He could not have predicted that an 
explosion would occur, although he was aware that the 
bracket was in a dangerous state. ; 

Mr. John Simpson, of the firm of Messrs, Simpson and 
Son, engineers, Peterhead, said they had repaired the 
boiler of the locomotive in question, but had never madea 
thorough examination of it. 

By Mr. Forrest: The vibration of the bracket caused 
the feed pipe to come away from the nipple, thereby lead- 
ing to the explosion. 

Mr. George Walker, inspector to the Boiler Insurance 
and Steam Power Company, Manchester, said he had 
made examinations of the boiler in the years 1888 and 
1889. On April 2, 1888, he examined it externally, and 
tested it by hydraulic pressure up to 240 Ib. The boiler 
and its fittings were then in good order. The year after 
he made another examination, when the boiler was work- 
ing at 120 lb., and found no defects. The boiler was 
insured on the understanding that it was worked at a 
pressure not exceeding 140 Ib. per square inch. 

Peter M‘William, who was the driver of the engine at 
the time of the explosion, and who, being too ill through 
his injuries to attend the inquiry, was examined at his 
residence, said the pressure at which the boiler was 
worked was a little over 100 lb. by the gauge, which 
meant that the real pressure was 120 lb. On the morning 
of August 6 he left Peterhead for Cruden. At that time 
the feed-valve chest was all right, and it continued so 
until a distance of two miles had been covered. It 
then leaked where the flange was screwed on to the 
boiler. A new internal feed pipe had been applied about 
Christmas. The bracket, he knew, had been loose for 
some time. It leaked, and that had a deteriorating effect, 
on account of its coming too near the pump. On one 
occasion, when a repair plate was needed at the bottom 
of the boiler, Mr. Forrest was not very willing to have it 
puton. When he noticed the leakage there was no other 
indication of danger. The explosion came about very 
suddenly, and with no apparent warning. He was stand- 
ing on the platform close to the chest, and was severely 
scalded. He had seen the outside feed pipe renewed many 
times. 

By Mr. Forrest: He had driven traction engines for 
about 20 years, but his experience of them was of much 
longer duration. When Mr. Forrest demurred to the 
carrying out of certain repairs, he thought that all that 
was wrong was a slight leakage. What appeared to be 
really essential repairs had been carried out from time to 
time as found desirable. 

By the Court: He knew that the bracket was_loose, 
but believed it had been tightened up with bolts. Hedid 
not consider himself in any way responsible for repairs. 

Mr. James Barnett, engineer-surveyor to the Board of 
Trade, said he bad made an examination of the boiler, 
and had formed the opinion that the explosion was caused 
by the check valve being gradually slackened owing to 
vibration brought about by a loose pump and bracket. 

By Mr. Forrest : It would have been an easy matter to 
have predicted that something would happen if he had 
seen the boiler prior.to the explosion, though he could 
not have said exactly what that ‘‘ something ” would be. 

The evidence being closed, Mr. Peterkin submitted the 
following questions to the judgment of the Court : 

1. What was the cause of the explosion ? 

2. Does blame attach to Mr.: James Forrest, and to Mr. 
Alexander Milne, or to either of them. 

Mr. Forrest, addressing the Court, said that the bracket 
ought to have been securely fixed, seeing that it was in 
Mr. Milne’s hands only four days previously. He knew 
of no defect in the boiler, and had paid about 150/. a year 
for the repair of his two engines. 

Mr. Milne said he had pointed out the defect to the 
driver, and he could not compel any customer to execute 
repairs, 

After deliberation, the judgment of the Court was 
given. The substance was as follows: Pie: 

The explosion was caused by an excessive vibration 
communicated to the valve chest by one of the shafts of 
the engine gearing, the bracket for supporting which had 
been loose and broken for some time. is movement 
gradually loosened and wore the screw threads by which 
the chest was connected to the boiler, until they were not 
able to resist the ordinary working pressure. The Cour 
regretted that Mr. Forrest did not keep up the periodical 
inspection of the boiler which was commenced by the in- 
surance company. Had such an inspection of the boiler 
and engine been regularly made, it would, in the opinion 
of the Court, have prevented such an explosion as the 
one under consideration. The Court considered that 
blame attached to Mr. James Forrest. . 

Mr. Peterkin, on this judgment, applied for costs against 
Mr. Forrest, who thereupon stated that the two men who 
were hurt, and who were the real losers, were still being 
paid their wages by him. 

After some discussion, the Court ordered Mr. Forrest 
to pay to the Board of Trade the sum of 20/. towards the 
costs and expenses of the investigation. 
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CompPiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 18883—1888, 

The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Spectfication ts 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursttor-street, Chancery-lane, E.C., at the 


— ce of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt ofa plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned tn the Act. 





AGRICULTURAL APPLIANCES. 


21,428. J. E. Ransomeand F. W. Garrard, Ipswich. 
Ploughs. (2 Figs.) November 10, 1893.—This invention relates 
especially to double and a furrow ploughs. In a three- 
furrow plough three plough ie3 a, a, @ are fixed upon a rigid 
frame b which is supported at the fore part by a vertically ad- 
justable furrow wheel c and land wheel d. A wheel ¢ is of use in 








turn.ng. The novel features are a seat f for the driver at the rear | 


of the plough, and a wheel g provided on the left-hand side of the 
handles beneath the seat. This wheel g runs over the ploughed 
land, and by supporting the weight of the driver, acts to prevent 
the plough from becoming tilted. The wheel g is adjustable ver- 
tically S suit different depths of ploughing, (Accepted September 
19, 1894). 


ELECTRICAL APPARATUS. 


17,172. S. W. Baynes, Bradford, Yorks. Covers 
for Junction Boxes used in Electrical Distribution, 
&c. (3 Figs.) September 13, 1893.—These improvements have 
for object to render the lidsor covers of boxes used in electrical 
distribution and other purposes air and watertight. The lid or 
cover A is constructed so as to extend over the top of the box and 




















project down the side to an extent corresponding to the head of 
water it is desired to exclude. A second rim or projecting flange 
B forming part of the cover is arranged to dip down into an oil 
groove © provided round the edge of the box, An air passage 
Opening under the main cover serves to equalise any difference cf 
pressure which would otherwise tend to force the oil out of the 
groove C. (Accepted September 19, 1894). 


13,794, J. W. Eisenhuth and R. and E. M. Herman, 
San Francisco. Electric Conduits and Conductors. 
[20 Figs.] July 17, 1894.—The improvements relate to an under- 
ground conduit for elect ic railways, in which the greater part of 


















UPI PEPE EEE 
13,794 





the current is carried in an insulated trolley wire, and only a 
small portion of the wire is exposed to supply current for imme- 
diate use. A are ties or sleepers pocket at suitable distances 


apart, on which metallic chairs D are mounted to carry the con- 


mental plates E, which, when secured in their seats, form a cylin- 
drical conduit open at top and bottom. Other segmental plates 
E! attached to the tops of the plates E serve to form the edge of 
the conduit slot e. All the plates and their connecting bolts are 
completely insulated from one another. Two parallel arms d2, 
extending from the centre of each chair, have glass partitions 
cemented in them, so as to divide the conduit into two semi- 
circular chambers. Insulating blocks G, G' support the conduct- 
ae wires H, H', and the feed wires h, hl. (Accepted September 19, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,485. J. Gray, Loanhead, N.B. Retorts for Dis- 
tilling Shale, &c. (2 Figs.) November 11, 1893.—In the im- 
proved construction shown in the figure an iron pipe A projects at 
the left-hand side through the brickwork of the retort B at the top, 
its outer end being connected with the upper end ofa pipe C 
which extends down the outside of the retort. The lower end of 
the pipe C is bent and passes through the brickwork at the lower 
part of the retort near the lower outlet jar D. At the right- 
hand side, the pipe A projects through the brickwork of the retort 


NEN EYED INNS 
SSSSUSUSSESINS SSIES 


AVN EN NN AR CATRARUAS 


—_— 








ducting wires H, H'. 


The chairs D are formed to receive seg- 
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a little further down than the pipe shown on the left-hand side. 
These pipes A and C are fitted with regulating valves E and clean- 
ing doors F. Communication is thus provided between the top 
and lower parts of each retort B, so as to give the gases formed at 
the top free access.to the lower outlet ports D. The gases thus 
introduced into the lower parts of the retorts are there subjected 
to great heat, and also prevent or greatly diminish the fluxing of 
the earthy matters and the formation of clinker. (Accepted 
September 19, 1894). 


LIFTING AND HAULING APPLIANCES. 


21,797. J. Duxbury, Manchester, and R. Owen, 
Bolton. Hoists. (4 Figs.) November 15, 1893.—This inven- 
tion relates mainly to improved means for effecting the prompt 
opening and closing of vertically sliding lift well doors from the 
hoist, automatically or otherwise. The doors a@ on the different 
floors are suspended by chains b passing over pulleys c fixed to the 
sides of the doorway, and carrying counterbalance weights d. 
When it is desired to open a door whilst the cage A is descending, 
it is merely necessary to push out catches e arranged on the cage 
A, so that as they descend they will catch the stops on the 
counterbalance weights. The latter are then pulled down, and 
the door is lifted. When the cage is ascending the doors are 
opened by analogously operating stops h. The catches e may be 
operated singly by hand, or be actuated simultaneously from a 
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cross-shaft k, worked by means of a handle m by the attendant. 
The catches e may be moved automatically by means of swells and 
depressions on the ways ¢@ of the hoist, through a lever p, which is 
fixed on one end of the cross-shaft k, and carries a bowl q that 
rolls on the wayso. By causing the bowl to roll on the higher 
part of the way, the catches e are made to engage with the 
counterweights, and thus lift the door a. The lever p and the 
handle m may also be combined im one part in such a manner 
that by operating the handle m the attendant may cause the 
device to miss any door when so required. The specification also 
describes an improved mode of hanging the lift doors so as to pre- 
vent jamming, and also improved automatic mechanism for un- 
locking the doors before be | are raised, and locking them when 
they are lowered. (Accepted September 19, 1894). 


14,607. R. Lamb, New York. Electrical Cable 
Traction Apparatus. [2 Figs.) July 30, 1894.—The figure 
illustrates the improved apparatus for hauling logs by electricity. 
A supporting cable A extends on brackets B attached to trees or 


| traction cable F is wrapped round the sheave P and serves as a 
fulcrum for the electric motor, and as a conductor for the electric 
current. The log to te hauled is handled by means of block tackle 




















R carried by a trolley Q which is suitably connected to the motor 
trolley G. A seat bracket is provided below the motor J for the 
attendant controlling the motor. (Accepted September 19, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

22,682. M. H. Smith, Footing, Surrey. Flexible 
Coup for . &c. (4 Figs.) November 25, 1893. 
—Discs a, b are provided on the ends of the shafts a!, b!, which 
face each other. The disc a has two studs ¢ at opposite points, 
around which is placed an endless leather band d that passes 
between four studs ¢ arranged in pairs at opposite points of the 
disc b and placed nearer the centre than the studs care on the 





disc a. The rotation of the disc @ carrying the band will cause 
the latter to bear against two of the studs e which are diagonally 
opposite each other, and thus rotate theshaft b!. By this arrange- 
ment the two shafts are for electrical purposes insulated from 
each other. Fig. 3 shows the two positions of the leather band 
pm driving in opposite directions. (Accepted September 19, 
1894). 


SHIPS AND NAUTICAL APPLIANCES. 


17,326. A. McKinlay, Calcutta. Boat Lowering 
and aging Gear. [10 Figs.) September 14, 1893.— 
The davits A, A are arranged to swing on outwardly inclined 
axes at a distance apart greater than the length of the boat, 
and have jibs so formed as to cause the boat to be carried out- 
board at both ends simultaneously between the davits, and with a 
slight continuous falling movement of the boat in passing from 
the chocks into the outboard position ready to be lowered ona 
so that the swinging of the boat outboard is effected automatically 
by its own weight. The middle chock D and the end chocks E, E 
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are all supported and pivoted on skids F in such a manner as to 
yield to the outboard descending motion of the boat when the 
lashings N, N! and slip rope L are released. The boat-lowering 
tackles C are attached to the jib heads in the usual way, the falis 
¢ being led through guide blocks c! and c!! to the barrels cll] of 





posts C. A trolley G runs on the cable A and carries an electric 
motor J, which serves to rotate a sheave or wiuding drum P. A fixed 





winches arranged on deck close to the boat, and provided wih 
brakes to control the lowering of the boat when fully loaded, The 
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middie chock D is retained in the upright position by a series of 
successively engaging latch levers G, H,1I, J. The boat lashings 
N, N' are connected to tumblers 0, O' pivoted to the skids and 
held in engagement with the lashings by means of lanyards 0, ol, 
connected to a drum P adapted to be operated by a lever handle 
p. In order to lower the boat into the water with the boat falls 
hand-tight, the lashings N, N' and slip rope L and then the chock 
retaining levers are released, whereupon the weight of the boat will 
come upon the davits, which, being pivoted on outwardly inclined 
axes, will cause the boat to swing outboard. Then by easing the 
brakes of the winches controlling the lowering gear, the boat can 
be lowered away. The boat is disconnected fom the lowering 
tackles C by means of tumblers R pivoted to the bow and stern 
parte of the boat, and connected by lanyards r todrum segments 
8 operated by alever handle ¢t. (Accepted September 19, 1894). 


17,934. M. Hill, Newcastle-upon-Tyne. Construc- 
tion of Ships. (10 Figs.) September 23, 1893.- This invention 
is applicable to all classes of ships trimmed by water ballast, but 
more particularly to screw steams rs requiring, when light or only 

artially laden, to be put down aft, so as to immerse the screw. 

he improvements consist in constructing on the after portion of 
the main deck, or on such other portions as may be required, 
cellular tanks between the hatchways, corresponding generally as 
to width and height with the hatch coamings. This also gives 
greater structural strength to the vessel longitudinally on the line 
of deck, The figures accompanying this abstract have been 
s-lected as illustrating, in longitudinal section and deck plan 
respectively, the after portion of a partial awning decked steamer 
provided with the tanks above referred to. The side girders of 
the tanks T extend co: siderably beyond the sides of the main 
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hatches H in a continuous line from the poop to the break of the 
main deck, and are scarphed on to and riveted to the engine and 
boiler casing. Wing tanks T! are formed between the main tank 
irders and the bulwarks. The tops of all the tanks are slightly 
low the main hatch coamings, and flush with the height of the 
partial awning deck. The tanks have fore-and-aft central girders 
G to give additional strength. These run from the poop to the 
break of the main deck, between the cargo hatches H, and are 
riveted to the hatch coamings and to the mast casing. Trans- 
verse girders G! are also fitted to divide the tanks into sections. 
The tank tops are specially strengthened at the winch beds W by 
stiffening plates P at each side of the central girders. The tanks 
are filled with water by service pipes S from the donkey. 
(Accepted September 19, 1894). 


21,875. H. Hutchinson, Newcastle-upon-Tyne. 
Anchors. (3 Figs.) November 16, 1893.—This invention re- 
lates to stockless anchors in which the tripping head and arms 
are made in one casting, and the shank fits into a cavity in the 
head, and is there secured by a pivot pin d placed well within 
the head, so that the anchor willtrip easily. Now, in place of the 











arms being made parallel with the shank, or being curved with 
their points in the same direction with the shank as hitherto, each 
arm } is curved in an outward direction, so that they spread out 
and their points are directed away from the shank c, thus making 
the width at the points of the arms much greater than where they 
join the tripping head a. (Accepted September 19, 1894.) 


STEAM ENGINES, ay ~ aad EVAPORATORS, 


20,359. J. M ve and G,. Dixon, Bolton, Lancs. 
Superheating Steam. [20 Figs.) October 28, 1893.—Ac- 
cording to this invention a portion only of the boiler steam is 
superheated, and this superheated portion is then injected into 
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the main body of the steam, as or after it leaves the boiler. 
improved eteam superheater comprises a number of small tubes 
9 bent into the form of a LJ of large radius. The ends are yer om 


as near together as possible, and are secured by any suitable 
means into a single tubeplate of a box 10 provided with a 








division that separates the adjacent ends of each tube. The 
steam to be superheated enters the box on one side of the division, 
and after passing through the tubes is di rged in a super- 
heated state at the other side. The figures illustrate the manner 
of fitting two Lancashire boilers with combined superheating appa- 
ratus according to this invention. The superheater 9, 10 is pre- 
ferably oa | directly behind the boilers 1,1, so that the hot 
gases issuing from the flues 13 may impinge upon the tubes 9 of 
the superheater. The tubeplate or box 10 is situated above the 
flue, 80 as to be readily accersible. From each boiler1, a vertical 
steam pipe 2 is connected by a pipe 4 to a main steain pipe 5, 
common to several boilers. From the steam pipe 2 a pipe 6 con 
nects with the inlet 8 of the superheater 9, 10, the outlet 11 of 
which is connected by a pipe 12 communicating with a per- 
forated pipe 14 poe into the main steam pipe 5. Steam 
may, however, ee from the boiler to the superheater 
through a pipe 6 (as shown in dotted lines in Fig. 1), indepen- 
dently of the pipe 2. In marine boilers the superheater is 
preferably placed in the uptake, and in locomotive boilers the 
superbeater is placed in the smokebox. (Accepted September 19, 
894). 


20,399. H. E. Newton, London. (C. C. Worthington, 
Irvington, N.Y., U.S.4.) Valve Apparatus suitable 
for the Feed-Water Mechanism of Steam Engines 
and forother Purposes. [7 Figs.) October 28, 1893.—This 
invention consists in a special construction of cut-off apparatus, 
by means of which the supply of steam to the feed pump can be 
automatically controlled from the hot-well, and the steam used 
for heating the water in the well will be controlled by the water 
therein, so that the steam received will depend upon the amount 
of water to be heated. Means are also provided for cutting out the 
automatic control, if desired. (Accepted September 5, 1894). 


15,195. G. Grossmann, Dortmund, Germany. 
Steam &c., Valves. [2 Figs.] August 9, 1894.—This invention 
has for its object to provide means to insure an automatic closing 
of steam and other like valves upon the occurrence of an accident, 
such as the bursting of a steam pipe, &c. In the valve casing A 
is a valve disc B of ordinary construction, to the underside of 
which is attached a perforated coned or stepped casing Bl, the 
aggregate area of the perforations being at least equal to the sec- 
tional area of the pipe or passage in which the valve is placed, so 
as to offer no obstacle to the passage of the steam or other fluid. 
The valve stem P has a screwed end engaging outside the valve 
casing with a screwed handwheel T furnished with a sleeve or ex- 





tension 8. By means of the handwheel T the valve may be used 
as an ordinary stop valve. The valve is kept in its open position 
by a lever R, to which is attached a counterweight Q or a spring. 
On a difference of pressure being produced between the inlet side 
and the outlet side of the valve from any cause, such as the 
breakage of a pipe on the outlet side, the valve disc B will be forced 
down by the pressure of the steam passing through the perfo- 
rated casing. As an additional precaution, a chain may be fas- 
tened to the end of the lever R, so that a pull upon the chain in- 
sures the closing of the valve, and also the valve can thereby be 
operated from a distant point. (Accepted September 19, 1894). 


TEXTILE MACHINERY. 


21,316. J. W. Hill, Ladybank, N.B. Jacquard 
Machines for Weaving. (3 Figs.) November 9, 1893.— 
The object of this invention is to provide a Jacquard machine 
having two card barrels for weaving fabrics having two patterns, 
or for cross-border weaving. Inthe improved machine two card 
barrels or cylinders A, B are adjustably mounted in bearings a, b 
carried by the movable frame C, which is mounted in grooves D in 
the two uprights E in such a manner as to be capable of being 

















moved up or down by the weaver so as to bring the desired 
barrel and set of cards opposite the needles of the machine, and 
thus dispense with the services of a card-shifter. The uprights 
E are connected to each other at top and bottom by cross-stays 
F, and also to the sliding rods G of the ordinary Jacquard mecha- 
nism, The movable frame C is moved up and down by the weaver 
by means of a lever mounted on the top of the Jacquard, and 
the end of which is connected to the frame C by means of the 
chain H. (Accepted September 19, 1894). 


20,927. L. Glover, Leeds. Loom Pattern Me- 
chanism. [14 Figs.) November 4, 1893.—The improvements 
relate to the construction of pattern chains, mainly designed to be 
used in place of the usual chains of perforated cards in the 
Jacquard engine. The improved pattern chain is composed of a 
series of metal tubes a connected together allel to each other 
by side links, and on which are fitted side Can short tubular 

ps 7, fi of yy steel. The tubes a, shown in cross-section to 
a larger scale in Fig. 2, are left unclosed at b or are provided with 
a complete row of holes over a portion of their circumference, and 
have an adjoining similar portion ¢ of the circumference formed 
flat. The clips - f' (shown on an enlarged scale in cross-section 
in Fig. 3) have a section similar to that of the tubes a, with the 
exception that the edges next the unclosed are bent outwards 
as atg to facilitate their manipulation. By pressing these ends 
of the clips in one or the other direction, they may be moved 
through an arc of about 50 deg., so as to leave the longitudinal 
opening } of the tubes@ uncovered, as shown by the clips marked 
f, or closed, as shown by the clips marked f'. In the former posi- 








tion they correspond to the holes in the cards at present used, 
and in the latter to the unperforated portions. Ferrules are pro- 
vided on the ends of the tubes a for strengthening and spacing 
purposes. In consequence of the flat portions of the clips and 





tubes, and the elasticity of the clips, the latter grasp the tubes 
with sufficient force to hold the clips securely under working 
conditions, either in the operative or inoperative positions, 
whilst allowing of intentional shifting of the clips for the purpose 
of changing the pattern. (Accepted September 12, 1894. 


MISCELLANEOUS. 


20,791. B. Dawson, Malvern Link, 
(Quarez Freres, Villeneuve-sur-Verberie, France.) 
(3 Figs.] November 2, 1893.—In this improved limekiln the main 
gas conduit 1 conducts combustible gas to the interior of the kiln 
2 from a gas-producer which is arranged at a distance from the 
kilv, and is provided with a closed grate. Air is blown into the 
producer by means of a steam jet, whereby the resulting gas is 
delivered to the kiln under pressure. Upper gas burners 3, con- 
sisting of ports, are arranged in annular series, and terminate at 
their inner ends around the shaft or body of the kiln. Lower gas- 
burners 4 are arranged at opposite sides of the wall of a central 
hole or upward extension 5 that forms a kind of second kiln of 
smaller diameter at the bottom of the agen shaft, and to 
which access is obtained by doors 5c, The upper burners 3 are 
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connected by vertical passages 3a with curved gas supply conduits 
3b, each common to a group of burneys, and each connected with 
the main gas conduit 1 by a passage 3 contrelled by a regulating 
valve 8c. The lower burners 4 are arranged in pairs, each con- 
nected with a common conduit 4a, the communication between 
which and the main gas flue 1 is controlled by a separate regulat- 
ing valve 4b. Ports 6 and 7 provided in the masonry of the kiln 
below serve to supply air for the combustion of the gas to the 
upper and lower burners 3 and 4. The body of the kiln has at its 
lower end lateral discharging openings 8, which are normally her- 
metically closed by doors. A central charging opening 9 is pro- 
vided at the top for supplying limestone to the iin. The lateral 
gas exit ports 10 communicate by an annular passage 10a with a 
gas outlet passage 10b. (Accepted September 12, 1894). 


20,912, B. Martin, Glasgow. Wheels for Road 
Vehicles. (3 Figs.] November 4, 1893.—These improvements have 
for object to impart a noiseless and elastic action to the wheels of 
road vehicles, and consist in applying to the outer surface of the 
light binding tyre B aring or layer C of india-rubber, preferably 
vulcanised, of suitable thickness, and in placing on the outside of 
the rubber ring a thick iron or steel tyre D, with a rounded outer 
rolling face d. The rubber ring C and the outer tyre D are kept in 





912 


place and are allowed a certain freedom of radial movement by 
means of two flat metal rings or flanges E, E, secured one on each 
side by bolts F and nuts /, the bolts passing through holes in the 
felloes A. Rivets G may be used for further security tostay the 
two rings E together. Fig. 2 shows an arrangement in which the 
outer + ed D has an inwardly aay ager flange d' on each side to 

ially inclose the rubber ring C, which may be made hollow as 
shown. (Accepted September 12, 1894). 





UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, ~ 4 be 
wrecerg a gratis, at the offices of ENGINBBRING, 36 and 36, 





















_ Nov. 2, 1894.] _ ENGINEERING. _ 37 


ESSN Ube —Y 
S N 
iS A LKE 

LS Ss! % 
i WO LKE iT id) 

IND \ ) je —- 

WS i fENT WK 




















FOR hime TUNNELS, &f 


Ee} CONSTRUCTORS OF THE | 
IZ VENTILATING MACHINERY AT THE |< 
) \\ SEVERN AND MERSEY TUNNELS. S 








_ eee di 


AIR COMPRESSING ENGINES 
GAS COMPRESSING ENGINES 
_BESSEMER B BLOWING ENGINES 























PARIS EXHIBITION, PARIS EXHIBITION, 
r = PETER BROTHERHOOD, = 
GOLD MEDAL, ivory Road, Wostminsa Bridge, LONDON, S, SILVER MEDAL, 
ae an in Class 65. 
aa IMPROVED Patent SIMPLE or COMPOUND d-Cylinder ENGINES, oo 
FOR DRIVING = (yer 144,750 HP. Supplied, foe DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
wanes ; ENGINES 
HIGH-SPEED Drivi oon , Xe, | 
MACHINERY, et, Pras nny ps od 
AS LARGELY USED in the BRITISH ' a “VIGTORIA & ALBERT,” | 
2 =_ ——— H.M.S,""ROYAL SOVEREIGN,” &, 


mm 


MORISON 


—_— 


» SUSPENSION 


UNIFORM THICKNESS. EASILY SCALED. 


BOILER FURNACE. 


Recognised by Engineers as possessing Exceptional Advantages, including the Highest Margin of 
Safety and Quick Steam-raising Powers. 


Tue LEEDS FORGE COMPANY, Lto., LEEDS 

















ENGINEERING. [Nov. 2, 1894. 


DRYSDALE & CO., BON-ACCORD WORKS, GLASGOW. 


ESTABLISHED 1868, 


—o:——. 


Telegraphic Address: 
“BONACCORD, GLASGOW.” 
















ENCINEERS 
digit 





Centrifugal Pump and Engine. FANS & Hee ae Forced Draughts in Boiler HIGH SPEED ENGINES Cetin Paes some Engines 
For Launches, Torpedo Boats, Yachts, &c. Parnaces & & Ventilating. Made for any quantity & Pc Position. For Driving Dynamos, &c. Made Single or Double. 482 


ASQUITEH’S COMBINED 


- Hovzotal Drilling, Boring, Milling & Faceplate Turning Machines, 


Invaluable for Engineers, Machine Makers, &c., &c. 


From 6 in. centres up to 48 in. centres. 
Of the most advanced construction, and fitted with all Labour- 
saving Devices, and MACHINE-CUT GEARING. 


ASQUITH’S PATIONT 


RADIAL & VERTICAL DRILLING & BORING MACHINES 


Cheapest and most advanced Tools in the Market. Supplied to the British and Foreign 
Governments and the leading Engineers of the World. 

















A LARGE AND VARIED STOCK OF MACHINE TOOLS READY FOR DELIVERY. 
CORRESPONDENCE SOLIOiTsayD. 


W.ASQUITH, 


MACHINE TOOL SPECIALIST, 
HIGHROAD WELL WORKS, HALIFAX, ENGLAND. 


JAMES ARCHDALE & CO, Birmingham, 


Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, & the Foreign Governments. 
CONTRACTORS FOR MAOHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOOKYARDS, ROYAL MINT, &e. 







SELF-ACTING 
HORIZONTAL 
| DRILLING AND 
‘ay S3ORING MACHINE 
MADE TO SUIT 
REQUIREMENTS 


































| VERTICAL 
menace yale il HIGH-CLASS MACHINE TOOLS 7 
COMPLETE PLANTS of MACHINERY for | Walt Ripe; ainls Nie iam ial | pl 
manufacturing — | Racks Machine-cut from the solid. MA , 
MAGAZINE RIFLES of all kinds. | | 
| | 
4rd ‘IMPROVED PLANING MACHINES 


With Quick Return Motion ; four times 
| the cutting speed. 


AMMUNITION for SMALL ARMS. 
SPORTING AMMUNITION. 
QUICK-FIRING AMMUNITION. 

3 and 6 POUNDER QUICK-FIRING GUNS. | 
PROJECTILES for QUICK-FIRING GUNS. 
PROJECTILES for GUNS of any CALIBRE. | 
WHITEHEAD TORPEDOES. 


Telegrams: ‘ARCHDALE, BIRMINGHAM.” 














ABC (Fourth Edition), and 
Cod d , 
ee fe Engineering Telegraph Code. 
































Nov. 9, 1894. | ENGINEERIN G. 597 
STATICALLY INDETERMINATE STRUC. | 8hot in the scale pan, we can gradually bring up the | plot the values then found for the quantity inside 

TURES AND THE ‘PRINOIPLE OF load in the pan to any desired amount P. Sup- the bracket. We thus get: 

. pose the spring extends } in. for a weight of 1 lb., WwW w: ° ™ 

LEAST WORK. then the final extension of the spring is P times when P, = 2 then 46 W2—160 W P, +400 P,2=66 W?2 
On several occasions we have been asked to recom-| _. =. : : Ww 
mend an English text-book containing a descrip- this, or g im During the process of adding the P,= a “ es - =37.1 W? 
<iudeies ah cdc pate Pe. gor hon ~~ . ¢ _— in the ong Ai a P= ¥ ” ” ” =31 W? 
members. The original treatise on the subject is pen: St Et, Se ane ER a a Sif W =30 W2 
that of Castigliano, entitled ‘‘ Théorie de l’Equi-| been —. Now the work done by a given force aa ” ” ” 7 
libre des Systemes Elastiques ;” it is written]. eee _W z : 
in easy French, and is published by A. F. Negro, |'8 found by multiplying the average value of the P= — _ * “aw 


Turin. As this work is not accessible to all readers, 
and, moreover, contains much of the higher mathe- 
matics, it may be of interest if we devote a few 
articles to an explanation of the general principles 
of the method in a more popular manner. 

Every metallic or wooden structure is elastic, and 
constitutes a spring. If a spring is loaded by a 
weight, it elongates, and a certain amount of work 
is done in this elongation. This work is stored in 
the spring in the form of potential energy, and can 
be reconverted into mechanical work, as is com- 
monly done in clocks and watches. The stiffer the 
spring the less it is deformed by a given weight, 
and hence less work is stored in a stiff spring 
loaded with a 1-lb. weight than in a light one 
loaded by the same weight. Thus if 1 ton 
is hung from a steel bar of 2 square inches in 
section, less work is done in deforming the bar 
than if it was hung from a steel bar of the same 
length and of 1 square inch section. If a weight 
lies on a platform supported by four legs of elastic 
material, work will be done in deforming the plat- 
form and in compressing the legs. If there had 
been only three legs, the ordinary principles of 
statics would suffice to determine the weight taken 
by each leg, which is then quite independent of 
the comparative stiffness of the legs and the plat- 
form. When, however, we have more than three 
legs, these statical principles no longer suffice, and 
to determine how much of the weight is carried 
by each leg it is necessary to introduce other con- 
siderations. The one great principle to which such 
problems can be reduced is known in dynamics 
as that of least action, and in such problems as we 
have before us as that of ‘‘ least work.” That is 
to say that the work stored in an elastic system in 
stable equilibrium is always the smallest possible. 
As an illustration, suppose a piece of steel ribbon 
is bent between two stops A and B, Fig. 1, then 
there are several possible positions of equilibrium 
for such a spring. For example, the S-shaped 
curve A DE Bis one possible position of equili- 
brium, and the three-lobed curve A F GB is an- 
other, whilst a third possible position of equili- 
brium is the single-lobed curve AC B. Of these 
different possible positions of equilibrium some are 
more stable than others. Thus a slight shock or 
displacement will cause either the three-lobed curve 
or the two-lobed one to pass into a single-lobed 
one like A C B, but this latter cannot by a small 
shock be made to pass into either of the other 
forms. Hence it is a case of stable equilibrium 
whilst the others are unstable. It will be noted 
that the stable form is the least bent one, and as 
the work stored in a flat spring increases with the 
amount of bending, it is obvious that the work 
stored up as potential energy is less in the stable 
than in the unstable conditions of equilibrium. 

Returning now to our four-legged table, there are 
an infinite number of ways in which the load could 
be distributed over the four legs, whilst still main- 
taining equilibrium. But if the equilibrium is to 
be stable, the distribution will be such that the 
work stored up as potential energy will be as small 
as possible. 

To fix the ideas, let Fig. 2 represent a table 50 in. 
square, supported by four legs of the same material 
and uniform section, and let a weight W be placed 
as indicated. Numbering the legs 1, 2, 3, and 4, 
the load taken by each has to be ascertained. If 
the top of the table is very rigid, compared with 
the legs, the problem is very easily solved by the 
method of least work, and we will assume this to 
be the case. Under these conditions, the work 
done in deforming the top of the table will be very 
small compared with that done in compressing the 
legs, and may, therefore, be neglected without ma- 
terially affecting the results of the calculation. Now, 
in an ordinary spring balance, the extension or com- 
Pression is twice as great for a load of 2 lb. as it is 
for one of 1 1b., and for P lb. the extension of the 
Spring is P times as great as itisfor 1 lb. Sup- 
pose the balance at zero, then, by placing small 


force by the distance through which it has moved. 
The average force in the present case is 4 Ib., and 


the distance it has moved is ; in. Hence the work 
stored in the spring is - inch-pounds. 


Now, coming back to our table, suppose under 
a load of 1 lb. each leg is compressed @in. Under 
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a load P lb. it will then compress P g in., and 
the total work done in the compression will, as 


shown above, be =s inch-pounds, 


Let us assume that the weight taken by leg No. 4 
is P,, and P,, P., and P, represent the weight 
taken by each of the other legs. 

Evidently 

Pi} +P,+P,+P;=W 
Also, by taking moments, we have 
50 (P, + P;) = 15. W, 


(1) 


or 





p, = 15W-00P,_ 3W-10P, 
Se 50 10 
Similarly 
50(P, + P,) = 30 W, 
or 
Pp, = &W-10P, 
10 


.*. from (1) P, = were 


(3) 


Hence, if P, was known, all the others could be de- 
termined. To determine P, consider the work 
done in compressing the legs. Call this U, then 


U=% (Pr+ Pi? + P.2+ Pe), 
and substituting for P,, P,, and P,, we find 
U=<. (sw — 160 W P, + 400P2 ): 
and we must choose P, so that this is as small as 


possible. One way of doing this would be to choose 
@ number of values for P,, taking it successively 








equal to 4 W, 4 W, + W, 4 W, 4 W, and so on, and 








Now this last value is greater than that imme- 
diately preceding it, and thus after first steadily 
diminishing the value begins to increase again. 
Hence the proper value of P, is somewhere 


between z and , and if the numbers were 


plotted down, and a smooth curve drawn through 
them, it would be found that * was about the 


correct value. This method, though quite practic- 
able, and not difficult of application in the present 
instance, would in many cases prove exceedingly 
troublesome, and it is best to make use of the 
differential calculus, which gives the correct value 
for P, at once, and the differentiations involved are 
of the very simplest kind. 
We have 


U= % (46 W2 - 160 W Ps + 400 P,2) 
200 


Then we have 
dU_ a 
aP, 200 
and this is equal to 0 when U has its smallest 
possible value ; 
.. 800 P, — 160 W = 0, 


{ — 160 w + 800 P } 


or 


M=- 


Having got this, the other reactions are found to 
be as follows : 


p,= W+2W_3 w 
10 10 
p, -6W-2W _4w 
10 10 
P; one. 
10 


This, then, is the distribution of the weight on 
the four legs when the latter are of uniform section 
and material. Suppose, however, the legs were of 
different lengths, and had different sectional areas. 
In this case the first thing to be done is to deter- 
mine how much each leg will be compressed by a 
unit force. 

If 1 be the length of a leg, © its area, and P the 
load on it, the extension will be 


rot. t 
a &E 
The work done in extending it will be, as already 
shown, ’ : 
rm 3 
2 2°o0.E 


Now, returning to our table, suppose legs 1 and 
2 are 30 in. lopg and 2 square inches in area, 
whilst legs 3 and 4 are 20 in. long and 1 square 
inch in area. Then U, the work done in compress- 
ing the legs, will be : 


— Pj? 30, P2 30, Ps? 20, Py? 20 
2E 2 3E°3 3E'1 3E 1 
1 9 9 2 
= 5 {Pi + 156 Pt + 20P,2 + 20P,2} 
and, as before, we have 
yi 7 > 
p, = 6W- WP, 
10 
y= W + 10P, 
10 
p, = 2W—10P, 
10 
Whence 
u=-_1 {OW - Pe + BIW + OPP 
= D00E + 20(3 W — 10 P,)? + 2000 P2 } 
.*. 100 a0 H =0=— 900 W +1500 P, +150 W +1500 P 


— 600 W + 2000 P,? + 2000 P, 


27 57 
P = W, = 
Whence P, i40 and hence P, i Ww, 


41 


‘ 
= Fao Wand Ps = 1b w, 


P 
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WEST INDIA DOCK IMPROVEMENT WORKS: TIMBER JETTY. 


MR. H. F. DONALDSON, M. 












































WA 5: 


ao 


End Elev? 


a = 


; — 
Pile Wn 11* 12 135 


+ Creosoted 

















INST. C.E., ENGINEER; MR. 


bolt: with 4x4x% 
washers 


| 
| 
| 
| 


| 








— te —— — — 


Fig 69. 
Sec’ J. 


JOHN PRICE, 


WESTMINSTER, CONTRACTOR. 


W. 1, Coping PI. Ja, thick 


3x ‘ me | 


All Timber 413% lbs. per cub. foot 


| 
| 
| 
| 
i 
... 10. |--------- 
, 
| 
| 


x 


Sec’ CG. D. 





K. 





ah 


re td GON Congrate. 20 eg Nc Ne gee 
errs Rel) oh FPSE 





__ Pile 18% » 18° 































































































+E iF ih 











In our next article we shall take up the discussion 
of one or two simple forms of truss containing one 
or more supernumerary bars, and determine the 
effect of these bars on the stresses on the other 
parts of the structure. 


(To be continued.) 





WEST INDIA DOOK IMPROVEMENT 
WORKS. 
(Concluded from page 539.) 

We have in our previous articles described 
the work so far as the improved entrance to 
the docks is concerned ; but, as we have indi- 
cated, the water area of the docks has been 
deepened by dredging, and this suggested an ex- 
tension of the north quay of the Import Docks, so 
that vessels drawing the maximum depth of 23 ft. 
6 in. could easily come alongside. The method of 
carrying out this extension, which, as we have 
already stated, was very ecoromical, is illustrated 
on this page. This work was carried out for a 
length of 2450 ft. by Mr. Jchn Price, Westmin- 
ster. The old quay, the front of which is shown 
on Figs. 84 and 85, was of brickwork, and the 
depth of water alongside was 16 ft. The new 
work consists of a timber jetty or quay, but with 
concrete floor, and extends the quay front 20 ft. 
further forward, securing a depth alongside at high 
water of 23ft.6in. The completed work consists of 
two rows of piles 10 ft. apart (Figs. 84 to 86). These 
piles are 134 in. by 134 in. of pitch pine, creosoted, 
and are 34 ft. long. They were driven on an average 
8 ft. into the ground, which is of clay and gravel. 
The inner and outer rows of piles are braced by 12 in. 


k Plan G.H. 
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Li 
by 6 in. diagonal timbers 16 ft. long (Fig. 84), and 
about half-way down the piles are tied together by 
12 in. by 6 in. wailings, the average length of 
which is 19 ft. These butt against the old quay 
front, and take the thrust of vessels lying along- 
side the quay. The front piles are tied to- 
gether longitudinally by 12 in. by 6 in. timbers, 





first series 3 ft. 2 in. from cope level, and the other 


running the full 2450 ft. of the quay (Fig. 86), the | 





two at 15 ft. intervals. The inner piles are braced 
longitudinally by a 12 in. by 6 in. wailing, 8 ft. 2in. 
below surface level. . 

The method of constructing the surface is not 
that usually adopted. On the top of each pile is 4 
cast-iron cap, covering in the whole of the top, 
and bolted by coach screws 5 in. long, illustrated in 
detail by Figs. 91 and 92. Secured to this cap 
are cross-girders, 22 ft. 6 in. long by 9} in. deep 
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30-CWT. PORTABLE HYDRAULIC CRANES FOR WEST INDIA 


DOCKS. 


CONSTRUCTED BY MESSRS. TANNETT, WALKER, AND CO., HUNSLET, LEEDS. 





























2593. 








(Figs. 88 and 89). These are really rolled steel 
I-joists, with a 4-in. plate on top to give a 3-in. 
flange on either side. These are tied into the old 
walls by Lewis bolts, to bind the structure to it, and 
they are fixed to the piles by set screws passing 
through the caps. Resting on the cross-girders are 
11 rows of longitudinal joists 7 in. by 3? in., shown 
in detail on Figs. 88 to 90. They are at 2-ft. centres, 
and are fastened to the cross-girders by 4-in. bolts. 
The spaces between these joists are filled with 
wrought-iron arched plates } in. thick. These 
arch plates (Fig. 88) are butt-jointed and con- 
tinuous from end to end of the jetty. They are 
not fixed in any way, but tie-rods connect the joists 
firmly together (Fig. 93). The floor is made up 
level with about 9 in. of 8 to 1 concrete, and over 
that 24 in. of 4 to 1 concrete, as shown. The con- 
crete is protected at the front of the jetty by a coping 
of wrought-iron plate 4 in. thick, which is tied back 
to the second longitudinal joist, as shown on Fig. 
88, by a wrought-iron clip, and this plate, curving 
round the cope, extends down the face of the quay 
for 2 ft. 5 in. from cope level, being secured to the 
timber by }-in. ordinary bolts. Each alternate 
coping plate, however, is simply bolted into the 











The total weight 
of ironwork, exclusive of bolts, is 630 tons, and the 


concrete, as shown on Fig. 90. 


number of piles 492. These were all driven in 
three months. The cost of the jetty, as illustrated, 
was 17,0001. 

On the top of the jetty rails of 10 ft. 3 in. gauge 
have been laid, as shown on Fig. 94, for travelling 
hydraulic cranes. The outer rail is of cast iron 
10 in. wide by 1} in. thick, and the inner rail 
(Figs. 95 and 96) is an ordinary contractor’s 50-Ib. 
rail, with steel Z-irons bolted on each side to form a 
groove for the double flange of the wheel of the 
crane. An installation of hydraulic pipes has been 
Jaid on the new jetty, connections having been 
made with the old pipes at intervals of 150 ft., and 
these, again, have branches so that the cranes are 
enabled to connect up every 50 ft. 

The portable hydraulic cranes, of which 10 have 
been supplied by Messrs. Tannett, Walker, and 
Co., Hunslet, Leeds, are illustrated on this page 
(Figs. 97 and 98). They are capable of lifting 30 
cwt., and are worked by an hydraulic pressure of 
700 lb. per square inch. The range of each crane 
is 33 ft. 2 in., the distance from centre of chain to 
edge of quay being about 25 ft. The height from 

































































rail level to centre of jib end sheave is 58 ft. Each 
crane consists of an understructure 12 ft. high, 
1 ft. 9 in. wide, with an arch 8 ft. high, with 
8 ft. 3in. clear width at the bottom, so that men can 
pass under while the crane is at work, This under- 
structure is provided with runners or wheels so as 
to move on the lines of rails. On the top of the 
understructure there is a roller path on which the 
crane proper revolves. A suitable hut is provided 
for the crane-driver, who moves with the crane, 
and can thus see the boat or quay and the load to 
be lifted in all positions of the crane. 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(By our New York CorResPonDENT.) 
Connecticut has been known to foreigners and 
Americans as the land of steady habits, the manu- 
factory of clocks and wooden nutmegs, and the home 
of P. T. Barnum. Indeed, the first impressions of 
the State, received after passing the line dividing it 
from New York, are of a stony soil and a forbidding- 
looking country. Many of the present party, per- 
haps most of them, only knew Bridgeport as a city 
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of some importance which they passed through in 
going from New York to Boston, and in which, 
although passing through hundreds of times, they 
have never set foot. The question was asked many 
times, ‘‘ Why was Bridgeport selected ?”’ and after 
a stay of four days there, the answer was invariably 
forthcoming—Yankee style—by another question, 
‘** Why did not we come here long ago?” 

The headquarters of the society, which met on 
October 2, were at a hotel called the George, pro- 
bably from a colonial tradition that if the hotel 
had been built at that time, it would have been so 
named, which was likewise the idea in the name 
given to the spot, viz., Black Rock Beach, as there 
were no rocks there. Had there been any rocks 
there, no doubt they would have been black, for 
all the rocks along the Connecticut coast are black. 
This location is about 3 miles from Bridgeport, on 
Long Island Sound, the waters of which, in default 
of black rocks, lap the beach almost at the piazza 
of the hotel. We arrived at this extremely plea- 
sant spot after a ride of about 1} hours from New 
York by rail, and 20 minutes by carriage. After 
the usual greetings of old friends, some of whom 
had not been seen for years, which is always the 
first thing to do at these meetings, the members 
strolled along the beach till dinner, and then 
assembled to receive addresses from the local com- 
mittee, and to respond to them in a proper manner. 

The formal welcome was made by Dr. George L. 
Porter, and it was so timely that a few extracts 
may be permitted : 

‘*In the republic of knowledge no fictitious re- 
wards dignify the incompetent and the ignorant— 
the attested success of inventions and discoveries in 
the workshop of nature differentiate her real 
citizenship. Your present place of meeting is 
wisely selected, for this sentiment regarding the 
personal ability of the man himself, and his indi- 
vidual responsibility for the welfare of all, was the 
determining cause in the founding, has been the 
prolific instrumentality in the development, of our 
commonwealth. The design of the original colonists, 
the purpose of their institutions, both educational 
and political, the intentional tendency of their 
domestic and social life, was to furnish to all in 
their community an opportunity to acquire what 
John Milton considered a complete education. 
‘ A complete education,’ said the blind poet of Eng- 
land, ‘I should hold to be one that prepares a man 
to perform wisely, skilfully, magnanimously, all 
duties, public and private, in peace and war.’ 

‘Connecticut has contributed much to the 
general prosperity. 

**Upon May 31, 1638, two years after the be- 
ginning of the colony, the Rev. Thomas Hooker 
enunciated the doctrine, ‘That the foundation of 
authority is laid, firstly, in the consent of the 
people; that the people or their representatives 
are supreme, from them originate the laws, the 
establishment of office, its duties, powers, and limi- 
tations, and the selection of rulers’ This sermon 
in the wilderness, where now is Hartford, deve- 
loped into the Constitution of the colony: ‘the 
first written Constitution . . . as a permanent limi- 
tation on governmental power, known to history, 
and the first American Constitution of government 
to embody the democratic idea.’ It awakened the 
spirit of independence which culminated in the 
organisation of the nation, and furnished to the Con- 
stitutional Convention of 1787, in Philadelphia, the 
model of a pure republic upon which was patterned 
the Constitution of the United States. If Faneuil 
Hall is the cradle, the log meeting-house of Parson 
Hooker was the birthplace of American liberty. 

“The first political condition of Connecticut was 
a typical aristocracy, using the primary meaning of 
the word, which is now ‘nearly obsolete and very 
rare,’ signifying ‘a governing body composed of the 
best men of the State.’ In political power, pos- 
sessions, and allotment of land they were equals. 
It was a militant community. In 1680 it had an 
organised militia of 2507 foot soldiers and a troop 
of horse—a force as large as that of to-day. In 
1713, with an estimated population of 25,000 to 
30,000, the effective military organisation was over 
4000 men ; a similar proportionate soldiery to-day 
would outnumber 100,000 fighting men. Whena 
new settlement went out from the older towns, the 
pioneers were, in the quaint language of the time, 
‘ fastened down’ to the locality, and if they failed 
to stay and defend their new possessions against the 
Indians and other foes, their property was forfeited 
to the colony. In the War of the Revolution 
Georgia furnished 2679 men ; South Carolina, 6417 ; 





Pennsylvania, 25,678 ; New York, 17,781; while 
Connecticut furnished 31,939.” 

After a time, Connecticut, which had been an 
agricultural community, found her sons so in- 
genious in inventions that she has gradually become 
a@ manufacturing centre for this country, and an 
important factor even in foreign countries. It 
seems that in 1821, Chauncey Jerome began to 
manfacture brass clocks with interchangeable parts; 
this last was a great step in advance of the practice 
of the time, for it enabled a workman to become 
skilled in one particular thing, since he could devote 
his entire time to it, and thus was production in- 
creased, and a cheapening of cost was the result. 
Very soon machinery was substituted for hand 
labour, and in 1840 1,000,000 dols. represented the 
production for home use. Naturally their Yankee 
push looked for a foreign market (and your corre- 
spondent would say here, that this may be the 
result at the present day of the Wilson Bill, which 
our English friends are making themselves so 
happy over at this writing). 

Their first export paid a profit of 2000 per cent., 
and the prices were so low that the first cargo 
shipped to England was seized and appropriated 
by the Customs officials, at its invoiced value, as 
they deemed there must be a fraud in it. The 
shippers were so well pleased at this prompt sale 
to the Crown, they shipped a second cargo at once, 
which met the same fate. The third cargo proved 
too much for the officials, and the English Govern- 
ment abandoned the Yankee clock business from 
that time. The address concluded with citations 
from certain English travellers on the condition of 
American workmen and their intelligence, and 
closed with a hearty welcome. President John 
Fritz made a suitable response, and then gave to us 
his annual address, which was a most interesting 
account of his early hopes and struggles in the 
manufacture of iron and steel. The production at 
that time was as follows : 

‘Tn 1840, 12 to 20 tons of pig iron was the make 
of a furnace per week—at this time from 1200 to 
2000 gross tons. 

‘In 1840, 3 to 4 tons No. 4 wire rods per turn. 
They have lately made 176 gross tons in 11 hours. 

‘¢Tn 1840 I have not the quantity of puddled iron 
made, but it was small, as puddling was in its in- 
fancy. In 1890 there was made 2,518,174 gross tons. 

‘The earliest rolling mill statistics are in 1856, in 
which we produced a total of 498,080 gross tons of 
all kinds of rolled iron. 

‘* In 1840 we produced pig iron 286,903 gross 
tons ; in 1890, 9,202,703 gross tons, which is more 
than has been produced by any other nation.” 

Mr. Fritz, in the early fifties, had decided it 
was necessary to build a new train of rolls three 
high and 20 in. in diameter; this also involved a 
new engine with a flywheel that would make 100 
revolutions. The managers tried to make him sub- 
stitute a two-high mill 18 in. in diameter, but in 
vain, and finally reluctantly consented, some of 
them being sure he would ruin them, and finally 
placing an injunction on him. The heaters and 
rollers also protested, as they believed it would 
lower their wages. He persevered, however, and 
on July 3, 1857, he commenced to put in anew 
mill. The result is in his own words : 

‘As the heaters to a man were opposed to the 
new kind of a mill, we did not want them about at 
the start. We, however, secured one out of the 
lot, who was the most reasonable one among them, 
to heat the piles for us, and we kept the furnace 
smoking for several days as a blind. At last, every- 
thing being ready, we charged six piles. About 
10 o’clock in the morning the first pile was drawn 
and went through the rolls without the least hitch, 
making a perfect rail. You can judge what my 
feelings were as I looked upon that perfect and 
first rail ever made on a three-high mill, and you 
may in part know how grateful I felt toward the 
few faithful men who were about me, and who had 
stood by me during all my trials and difficulties. 
Among them were Alexander Hamilton, the super- 
intendent of the mill, and Thomas Lapsly, who had 
charge of the rail department, William Canam, and 
my brother George. We now proceeded to roll the 
other five piles, and when two more perfect rails 
were rolled we were obliged to stop the engine, for 
the reason that we were so intently watching the 
rolls that the engine had been neglected. Being 
new, the eccentric strap for want of oil got hot and 
bent the eccentric-rod so much that the engine 
could no longer be worked. As it would have 
taken some time to straighten the rod and reset the 





valves, the remaining piles were hauled out from 
the furnace on the mill floor. About this time the 
heaters, hearing the exhaust of the engine, came into 
the mill in a body, and from the end opposite to where 
the rails were. Seeing the unrolled piles lyiug 
on the floor, they took it for granted that the new 
train was a failure, and their remarks about it were 
far from being complimentary. Mr. Hamilton, 
coming along about that time and hearing what they 
were saying about the mill, turned around, and 
using language more pointed than polite, told them 
that if they would go down to the other end of the 
mill they would see-three handsomer rails than had 
ever been made in their country. The next day, 
which was Friday, we ran all day, and at night put 
on the regular night turn. Everything worked well 
up to noon of Saturday, it being our custom to stop 
rolling at that time. About 6 o’clock in the even- 
ing Mr. Hamilton and myself left the mill, and on 
our way home we congratulated each other on the 
fact that our long line of troubles and disappoint- 
ments was now over. About an hour later I heard 
the fire alarm whistle blow, and rushing back to the 
mill found it one mass of flame from one end to the 
other. In less than one hour’s time the whole 
building was burned to the ground. A story started 
that the new machinery was a total failure, and that 
we had burned the mill to hide our blundering 
mistakes.” 

In four weeks from that time they had the mill up 
and running, and it made 30,000 tons of rails with- 
out a hitch or break. Many other instructive and 
amusing incidents were narrated by Mr. Fritz, 
which were received with much applause, as 
was Mr. Pechin’s story of the way they traded off 
iron in his early experience. In 18 months he 
only saw 10 dols. in money. The iron was made 
into rods and bars, hauled 15 miles, and put on a 
flat boat and sent down the Ohio River, where it 
was traded for whisky and corn, and thence down 
the Mississippi to New Orleans, where it was 
turned into sugar and molasses, and thence by 
the ocean it went to Baltimore, where a change 
was effected into cotton goods, which were hauled 
over the mountains to Western Pennsylvania, where 
the original cargo had been made. The circuit 
must have been 5000 miles. Mr. Pechin remarked 
rather pithily that this was in the days of un- 
limited and free coinage of silver. Mr. Pechin 
then paid a tribute to the memory of Herbert 
Bramwell, deceased, as follows: ‘‘ He wasin Berlin 
during the Franco-Prussian War, and typhus fever 
in its most malignant form broke out among the 
French prisoners. Volunteers were called for to take 
charge of these dangerous cases. That young man 
went and nursed those wounded and dyirg men 
until his services were no longer needed. That I 
call the highest sort of moral courage. 

‘* When in charge of the Fairchance furnace he 
was troubled by moonshiners, who sold his men 
whisky. He and some of his assistants gave chase 
to one of these desperadoes. Bramwell outran the 
others and, alone, chased the fellow down the road, 
the latter emptying at his pursuer the five chambers 
of his revolver as: he ran. Bramwell caught him, 
brought him back, and lodged him in gaol. 

‘* A number of years agoa New York theatre took 
fire, and the flames spread to an adjoining building. 
At the height of the fire a man’s head suddenly 
appeared at a window in the third storey and then 
fell back into the smoke and flames. A young, 
fashionably-dressed man threw off his coat, climbed 
up until he reached that window, and saved a human 
life. That young man was Herbert Bramwell. He 
never knew what fear was.” 

This closed the meeting, and all retired to rest. 
The next morning the regular session was resumed. 
The Secretary spoke, describing certain minerals 
and their localities, and passed around specimens of 
them. A sample of monosite sand, which con- 
tained a number of other metals, attracted the most 
attention. Dr. Day stated that cerium was pre- 
sent, and that the oxide was used in the Welsbach 
burner to destroy the yellow cast that light would 
otherwise present. 


ASSAYING COPPER. 


The first regular paper of the session was then 
presented. It was entitled, ‘‘ A Uniform Method 
for the Assay of Copper Material for Gold and 
Silver,” by Dr. A. R. Ledoux. He showed that 


there existed a wide variation in the results obtained 
in the assay of copper matte and copper bars con- 
taining gold and silver, and propounded a plan for 
obtaining uniform results by an agreement upon & 
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standard method. He called it ‘‘a forum for free 
discussion,” adding : 

‘* But its value as an organised medium for such 
an interchange of views and experiences as will 
result in substantial technical progress is unques- 
tionable, and such an interchange is beyond doubt 
the necessary preliminary to any professional con- 
sensus of opinion, however authenticated. 

** Asthe first step in such a discussion, I would 
propose that a number of samples of a gold and 
silver bearing copper material should be distri- 
buted to as many assayers as are willing to join in 
a ‘symposium ;’ each assayer to send his results, 
together with a minute description of the method 
employed and of any circumstances possibly affect- 
ing the results announced, to the secretary of the 
Institute for publication without the names of the 
assayers or works. The results thus published 
could not be used to affect the commercial interests 
or the professional standing of any one, and would 
be available as a basis for general, thorough, and 
really profitable discussion. 

‘¢T wish, by this plan, to place myself upon an 
equal footing with all others who may co-operate in 
the proposed comparative test of methods, and have, 
therefore, suggested that the parties shall report to 
the secretary, and not to me. I will cheerfully 
undertake to prepare the necessary samples and to 
furnish a description of the method of preparation. 

“Tt gives me pleasure to announce that the 
Omaha and Grant Smelting and Refining Company 
and the Baltimore Copper Smelting and Refining 
Company have signified their willingness to partici- 
pate in this undertaking, and I have no doubt that 
many others will be glad to lend their aid.” 

The question was thoroughly discussed, and all 
seemed to think that it was a subject demanding 
some action, and there seems a strong probability 
that the experiment will be made as indicated by 
Dr. Ledoux. Some one deprecated the fact that 
there was no automatic method of regulating the 
temperature in a muffle furnace, when it appeared 
there was such an instrument, and in daily use, at 
the United States Assay Office in New York. It 
consists of a pyrometer, which regulates the supply 
of gas to the furnace, cutting it off or turning it on 
automatically at any desired temperature. 


CoLiiERY EXPLosIons. 


This paper was followed by a series of remarks on a 
recent colliery explosion, and where no firedamp was 
known to exist, and which was credited to the destruc- 
tive distillations of the hydrocarbon in the coal-dust. 

The general opinion of the members seemed to 
be that all the facts in the case were not sufficiently 
set forth by Mr. D. M. Stuart in his account of this 
explosion, which occurred at the Camerton Mines 
in Somersetshire in 1893. The action was certainly 
peculiar, 10 explosions following the first one, and 
at different points in the mine. Dr. Day in par- 
ticular doubted the statement that there was no 
carbonic oxide found. He said: 

‘* With the conditions present here, it is more 
easy to conceive of a combustion with the very pro- 
ducts mentioned, than of any destructive distilla- 
tion. A destructive distillation of hydrocarbon, 
which involves free hydrogen and free carbon, is 
more difficult to conceive of than any other solu- 
tion you can bring up, because the very highest 
temperatures we are acquainted with are those 
most favourable for that kind of decomposition. I 
have heated ethylene for something like six weeks 
at a very low temperature where destructive distil- 
lation just began, to prove that at a certain tempera- 
ture there was no destructive distillation, and I 
found that temperature was something like 350 
deg. Cent. Going up higher you begin to get 
other gaseous products, but to get pure hydrogen 
and pure carbon you have to go up to about as high 
a temperature as it is easy to produce—about up to 
the melting point of iron. But a complete disso- 
ciation is an ideal thing. very seldom to be found. 
With the conditions existing in this mine, a large 
amount of free hydrogen and carbon formed by 
destructive distillation is what you would least 
expect in the light of experiments, but a combus- 
tion involving the products mentioned is not to be 
wondered at.” 

(Zo be continued.) 





THE CHICAGO DRAINAGE CANAL. 
_ THE satisfactory disposal of the sewage of Chicago 
1s a problem which has been growing in importance 
and difficulty for a number of years, with the size 
of the city and the increase of its population. For 





many years discharge of sewage into Lake Michigan 
has been forbidden, and any irrigation system being 
impossible, the only outlet available was the Chicago 
River, a small and sluggish stream, the natural 
flow of which is sometimes towards, and sometimes 
from the lake, according to the season. In order 
to insure the latter condition at all times, pumping 
engines have been established along the banks, and 
a sufficient body of sewage-laden water is raised 
into a canal and allowed to flow by devious ways 
into the Mississippi. The height of the summit to 
be crossed is very insignificant, but with all the 
power that can be utilised the system is a very poor 
one ; the Chicago River is little better than an 
open sewer, and danger of epidemics is always pre- 
sent. Some years ago it was proposed to change the 
whole régime ; to cut a canal of such dimensions as 
to create an active current from the Lake to the 
Illinois River, and thus, by gravity. to sweep away 
continuously all the sewage of the city, and to 
change the Chicago River from a foul to a pure 
stream ; but it was also seen that such a work. if 
enough money was spent, could serve a much wider 
end ; that if it were constructed of sufficient width 
and depth, and if the connecting rivers were regu- 
lated, a ship canal from the Mississippi to Lake 
Michigan could he constructed, and the commercial 
importance of Chicago vastly increased. It is this 
latter scheme which is now being pushed forward 
towards completion, or, rather, that portion of it 
which includes the canal and auxiliary work, the 
regulating of the rivers being a duty that comes 
within the functions of the Government Engineering 
Department. The Act for empowering the State 
of Illinois to carry out this work, so far as the 
drainage canal is concerned, was passed as long ago 
as 1889, and for more than 18 months the under- 
taking has been commenced. The plan, Fig. 1 (see 
next page), shows the direction and extent of the 
canal ; it leaves the Chicago River in the city, and 
runs as far as Lake Joliet, which is a widening of the 
Illinois River. The distance from beginning to end 
is 36 miles, but only 29 miles are in hand, so that 
the works at present stop at Lockport, instead of 
being extended as far as Lake Joliet. For some 
years to come, at all events, the canal, when finished, 
will only be used as a sewage channel, but in view 
of future and not very remote probabilities, the 
dimensions given are as great as those of any exist- 
ing ship canal, as will be seen from the following 
approximate particulars : 




















| Rottom| Top 
Canal. tang Width. | Width. Depth. 
miles ss ft. ft. ft, 
Suez Canal a ° 100 | 7 190 26 
Manchester Canal ‘ --| 80.5 | 120 172 6 
North Sea (Amsterdam) Canal) 17.5 82 198 28 
» _ (Baltic) Can «| @ i 73 200 29.5 
Panama Canal .. oo 40 72 101 28 
Welland ,, 26.75 100 160 15 
Chicago ,, 36 160 to | 162 to | 23 to 26 
200 | 300 








The engineering difficulties attending the con- 
struction of the canal as far as Lockport are not 
great, as will be seen from the longitudinal section, 
Fig. 2. Beyond this point there will be some 
heavy works, as there is a fall of 70 ft. to Lake 
Joliet, which will involve the construction of locks 
of a large size to correspond with the capacity of 
the canal. The estimated cost of the work is five 
millions sterling, besides supplementary works at 
the junction of the canal with the Illinois River. 
As for the second part of the undertaking, the rec- 
tification of the Illinois and other rivers to make 
them navigable for large vessels, to the Gulf of 
Mexico, the estimated cost is about 4} millions. 
Whenever this is done, however, it will ba the 
duty of the Government of the United States. and 
the powers of the Chicago Drainage Board are 
limited to the completion and maintenance of 
the drainage channel. The general dimensions of 
the canal were closely defined by the Act 
of Congress under which the works are being 
carried out. It was provided that the capacity of 
the cutting should be equal to a flow of at least 
300,000 cubic feet per minute, with a maximum 
current of three miles per hour, and double this 
capacity should be provided in the rock sections. 
The amount of flow is that deemed requisite for 
dealing with the sewage of a population of one and 
a half millions, the present size of Chicago, but for 
each 100.000 of increase the flow must be increased 
by 20,000 cubic feet per minute. Moreover, in the 
event of the ultimate improvement of the Illinois 
River, a total flow of 600,000 cubic feet per minute 





would have to be provided for. As we shall pre- 
sently see, the work is being carried out in such a 
way that extension can be made in the future with- 
out difficulty. 

The canal, so faras now under contract, extends 
from a junction with the west fork of the south 
branch of the Chicago River at Robey-street, in 
the city, to the neighbourhood of Lockport, in 
Wills County, Illinois. The first work commenced 
extended south-westerly from the Willow Springs. 
It was contracted for by sections, numbered con- 
secutively from 1 to 14, the average length of 
each section being one mile. Easterly from 
Willow Springs the work is also divided into 
sections, lettered from A to O, that is, towards 
Chicago. The lettered sections are, except for a 
short distance near Summit (see Fig. 1), entirely 
in glacial drift, defined in the specifications thus : 
‘*Glacial drift shall comprise the top soil, earth, 
muck, sand, gravel, clay, hard pan, boulders, frag- 
mentary rock displaced from its original bed, and 
any other material that overlies the bed rock.” 

The first six lettered sections (from A to F) were 
put under contract late in 1892 and early in 1893 ; 
those from G to M, inclusive, were contracted for 
in December, 1893. For sections N and O the bids 
were opened April 18, 1894. Earth was broken on 
September 3, 1892, on the rock cutting below 
Lemont westward of Willow Springs. 

The Desplaines Valley, through which the canal 
runs, is traversed by the river from which it takes 
its name; itis a stream of wide fluctuations, but 
with no constant and reliable supply. During some 
seasons its whole discharge would pass through a 
6-in. pipe, and at others its volume reaches 800.000 
cubic feet per minute; at such times the whole 
valley is flooded. Such being the situation, it be- 
came a matter of necessity to control the flow of 
the river before commencing work upon the main 
channel. This control was secured by the outlay of 
nearly 1,000,000 dols. in constructing what is known 
as the ‘‘ River Diversion Channel” (see section, 
Fig. 3). About 18 miles of new river hed had to 
be excavated parallel with the location of the main 
drainage channel, and about 19 miles of embank- 
ment built to separate the waters of the Desplaines 
watershed from the channel which is to receive the 
waters of Lake Michigan, and pass them on to the 
Mississippi River vid the lower Desplaines and the 
Tllinois Rivers. The width of the River Diversion 
Channel on the bottom is 200ft., the side slopes 
1} to1, and the slopes generally 12/100 per 1000 ft. 
At the head of this river diversion it was neces- 
sary to provide an overflow in the form of a dam 
to allow surplus water to flow toward Chicago ; 
because it was not practicable to carry all the maxi- 
mum flood water of the Desplaines through Joliet. 
This dam is a concrete structure capped with cut 
stone, and its wings faced with stone masonry. It 
is 397 ft. long, and its crest is 16.25 ft. above 
Chicago datum. Incidentally it may be mentioned 
that this datum is referred to the low water of Lake 
Michigan of 1847, and is 579.61 ft. above sea level at 
Sandy Hook. No water flows over the crest of the 
dam until the volume passing the water gauge 
above it, reaches 300,000 cubic feet per minute. 
Figs. 3 and 4 are cross-sections of the drainage 
canal in soft ground ; and Figs, 5,6 and 7 are sections 
through rock cutting. As explained above, the 
greater part of the canal, between Summit and 
Chicago, lies through rock, but part of it corre- 
sponds to the sections, Figs. 3 and 4 Thus for 
the first five divisions (A to E) the width at the 
bottom is 202 ft., with side slopes of 2to 1. This 
type extends for about 500 ft. into the west end 
of the seventh division (F), and then is reduced to 
110 ft. on the bottom, the same side slopes being 
preserved. The explanation for this change of 
cross-section is as follows: Throughout the rock 
divisions and those in which there is a preponder- 
ance of hard material, or where rock may appear, 
the section adopted is designed, according to the 
provision of the Act of Congress above referred to, for 
a flow of 600,000 cubic feet of water per minute ; 
which means provision for a population of 3.000.000 
people. The narrower channel provides for the flow 
of 300,000 cubic feet per minute, or for about the 
present population of Chicago. The enlargement of 
the narrow channel can bemade bytheeasiermethods 
of excavation, such as dredging, whenever the 
needs of the city require it. The grade throughout 
the lettered divisions is 1 ft. in 40,000 ft. (.025 ft. 
per 1000 ft.), and the bottom of the channel at 
Robey-street is 24,448 ft. below datum. The num- 
bered divisions from Nos. 1 to 6 inclusive, are 
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THREE-LIFT GASHOLDER AT THE GLASGOW 


CONSTRUCTED FROM THE DESIGNS OF MR. WILLIAM FOULIS, ENGINEER TO Typ 
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uniform consistency, and to destroy any joint, seam, or 
hollow. When a layer has stood exposed for any 
length of time it is to be carefully cleaned and watered 
before an additional layer is added. Should clay be 
found in the ground suitable for puddle, the contractor 
to allow for same at a rate per cube yard to be stated in 
the tender. . 

Bricks.—Bricks used to be of a quality to be approved 
of by the engineer; machine-made, well pressed, an 
shaped, and hard burned. No others will be allowed. 
The bricks to be saturated with water before being used. 
No half bricks will be allowed unless to finish the 
courses. 

Stones.—Stones to be from approved quarries, of the 
— most suitable, in the opinion of the engineer, for 
the purpose for which they are to be used. Hach stone 
to be laid on its natural bed. 

Mortar.—Mortar to consist of one part best Portland 
cement of approved quality and make, and two parts of 
clean, sharp, river, or pit sand. Thecement and sand to 
be mixed dry, and then watered, only so much to be 
mixed at a time as may be immediately required. The 
cement te be capable of bearing a tensile strain of 600 Ib. 
on 2} square inches without breaking, at the end of seven 
days’ immersion in water. The contractor to provide 
proper means and appliances for this testing. 

Trainer.—The contractor to provide a proper trainer, 
supported on a centre pillar, to the satisfaction of the 
engineer, for setting out the circumference of the tank. 

Lxcavations.—The surface of ground to be sufficiently 
levelled before commencing the excavation, so as to enable 
the trainer to be worked round the whole circumference of 
thetank. The foundations to be carried down to the depths 
shown on the drawings, or such other depths as, in the 
opinion of the engineer, may be considered necessary. The 
material excavated and not required for filling or embank- 
ing to be removed by the contractor. Where the cutting 
is in rock, all irregularities in the face of the rock to be cut 
off, so as to permit of an equal thickness of puddle behind 
the walls. res have been put down at various positions 





over the site of the tank, and the depths of the various 





strata shown on drawings are in accordance with these 
bores. Should more or less rock be encountered, the 
expense of excavating the same will beadded to or deducted 
from the contract price at the scheduled rates. At theside 
of the tank, next the existing gasholders, close timbering 
may be necessary to prevent any chance of injury to these 
holders, for which the contractor will be entirely respon- 
sible. ‘The bottom of the trench to receive the foundations 


d | of the walls to be worked out quite level, and any fissures 


in the rock to be filled up with concrete before the puddle 
is putin. The centre of the tank to be cut to the slopes 
shown, or such otherslopes as may be considered necessary, 
and dressed to the proper curve, and the material beat 
where necessary before the puddle is puton. All material 
used in embanking to be rammed hard in layers not more 
than 12in. thick. The puddle to be of the various thick- 
nesses shown on the drawings, and carried up along with 
the brickwork. The earth to be rammed hard in behind 
the puddle as the work proceeds. 

_Brickwork.—The tank, when completed, to be a true 
circle of equal diameter throughout—240 ft. in diameter 
between face of guides, and 45 ft. deep from top of co 
to top of bearing stones. No inequality in shape or de- 
viation from the above dimensions will allowed, and 
no part of the walls to be carried up higher than 4 fb. 
above any other part during the progress of the work. 
At least en ee course of brickwork to be a course 
of headers. h course of ‘bricks to be grouted sepa- 
rately ; the grout to be poured on the wall, and the bricks 
floated into it, the grout being well worked into the joints, 
so as to fill every crevice. No joint to be more than } in. 
thick. All face joints to be neatly pointed. Foundation 
of wall to be 15 ft. 6 in. broad and 14 in. thick. Wall to 
be 7 ft. 6 in, thick for a height of 15 ft. 10 in.; 6 ft. 8 in. 
thick for a height of 7 ft. 6 in.; 5 ft. 6 in. thick fora 
height of 7 ft. 6 in.; 4 fb. Sin. thick for a height of 7 ft. 6in.; 
and 3 ft. 6 in thick for a height of 6 ft. 8 in., to under- 
side of cope stones. 

Piers for Standards,—Twenty-six piers to be built at 
equal distances round the tank, 13 ft. 6 in. from face of 
guide to back of pier, and 6 ft. broad. In these piers, at 
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a distance of 12 ft. from top of cope, two cast-iron plates 
(to be provided by the corporation) to be carefully set and 
bedded by the contractor. Cotter holes to be left under- 
neath each plate; bolt holes to be leftin brickwork, corre- 
anetes to the holes in the plates. These holes, and 
the cotter holes above mentioned, to be carefully filled 
and floated full of mortar after the bolts are placed in 
position. At the piers, and equidistant between the 
same, projections, 3 ft. broad by 3 in., to be formed with 
recess to receive guides. Cast-iron brackets (to be pro- 
vided by the corporation) to be built into the wall of the 
tank at these projections, in positions to be pointed out as 
the work proceeds. 

Wells.—Two wells, in the positions to be pointed out 
to the contractor, 5 ft. 6 in. square, to be formed in 
the brickwork of the wall as shown in the draw- 
ings. Arched openings, from the interior of the tank to 
these wells, to constructed of the dimensions shown. 
At the foot of each well a pit to be formed 15 ft. 6 in. 
long by 5 ft. 6 in. wide and 3 ft. 6 in. deep. The 
wall of the tank to be carried down to the bottom of the 
brickwork of the pits at these places. 

Inner Wall.—A ring of brickwork, 8 ft. high and 
27 in. thick, to be carried round the inside of the tank, 
at a distance of 13 ft. from the face of the tank 
Two courses of brickwork to be laid over the surface of the 
puddle in the bottom of the tank between this wall and 
the tank wall. 

Centre Pier.—A pier to be built in the centre of the 
tank, 5 ft. square, of the thicknesses shown, and 28 fb. 
high, resting on a cee of wood 12 ft. square, formed 
of two courses of planks, 12 in. broad and 6 in. thick, laid 
crossways. 

Small Piers.—Rows of piers, 3 ft. square and of the 
various heights shown on drawings, to be built as shown. 
Each # ery to rest on a wooden platform 5 ft. square 
formed of two thicknesses of 1}-in. red pine wood, an 
nailed crossways. On these — will rest a cast-iron 
sole-plate (to be provided by the corporation), which will 
be bolted to the = by four bolts in each pier. Holes 
to be left in the brickwork for these bolts, which are to be 
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afcerwards filled up with mortar. The wood under the 
various piers to be of red pine creosoted. 

Cope Stones.—Cope stones to be 3 ft. 9 in. broad, not 
less than 3 ft. long and 1 ft. thick, to be placed on top of 
brickwork. The stones to be dressed on top and inner sur- 
faces, and cut to curve of tank and carefully jointed. 
Cope on top of each pier to be in four stones, each 7 fo. 
long, 3 ft. lone and 1 ft. 3 in. thick, carefully bedded, 
levelled, and jointed on top surface, having eight bolt 
holes cut through them for the foundation bolts of 
standards. ’ 

Bearing Stones.—Bearing stones to be of granite, 6 ft, 
6 in. long, 18 in. broad, and 12 in. thick, to be carefully 
bedded on the brickwork, and levelled allround. A layer 
of concrete, 6 in. thick, to be laid over the whole surface 
of the puddle on bottom of tank. The contractor to make 
good any damage done to the tank, in consequence of the 
erection of the gasholder and framing, and must attend on 
the contractor of the gasholder and framing to execute all 
jobbings that may be a The surface of ground 
round the tank to be levelled and embanked as shown on 
drawings. 

Filling Tank.—The corporation will fill the tank with 
water in the first instance ; but, should it prove leaky and 
require to be emptied to make it sound, all expenses at- 
tending the same, as well as the expense of refilling it 
with water, to be borne by the contractor. The contrac- 
tor shall make good and be responsible for any damage 
done to the gasholder or tank by reason of such defect ; and 
the corporation shall be at liberty to deduct the amount 
from any sum due or accruing to the said contractor, or to 
recover the same by action at law, or as they may be ad- 
vised. All time occupied in making good such defects to 
be added to the time specified for completion of work, and 
the works shall not be deemed to be completed until all 
such defects are made good. 


GENERAL CONDITIONS OF STEEL WorK. 


The framing and gasholder to be constructed of best 
Siemens-Martin mild steel, capable of bearing a tensile 
strain of not Jess than 26 tons, and not exceeding 30 tons 
per square inch of section, with an elongation of 20 per 
cent. ina length of 8in. Plates to be capable of being 
bent and folded close while cold, without damage to the 
metal. All bolts and rivets to be of steel, of the same 
quality as that specified above, unlers the ,,-in. rivets, 
which are to be of best soft charcoal iron, capable of being 
bent cold toa right angle without flaw. Cast-steel cast- 
ings to be te i of bearing a tensile strain of from 28 to 
34 tons per square inch of section, with an elongation of 
134 per cent. in a length of 2in. Cast iron to be of best 
grey metal, close-grained, and of such a strength that a 
bar, 2 in. by lin. and 3 ft. 6 in. long, supported on bearers 
3 ft. apart, will bear before breaking a weight of 28 cwb. 
Castings to be made in dry sand, and to be of the thick- 
nesses and dimensions shown on drawings, free from 
cracks, air holes, and defects of every kind. 

The sheets of the gasholder to receive one coat of boiled 
linseed oil, applied hot, and all other steel work to receive 
one coat of approved metallic paint, before leaving the con- 
tractor’s premises, and before any part has become rusted. 
The gasholder and framing to receive two coats of ap- 
proved metallic paint after erection, The mode of carry- 
ing out any of the details, as well as the size and distance 
apart of any bolts or rivets, and the method of joining 
different parts of the work, which may nob be clearly 
shown on the drawings or described in this specification, 
must be approved of by the engineer before construction. 
The gasholder, when completed, to be perfectly poke ; 
to be truly cylindrical, each lift —_< equal diameter 
from top to bottom. The cups to bear exactly in the 
centre of the grips. The lifts to be equidistant from one 
another all round their circumference. The rollers to 
bear equally on the guides at all points of their height. 
The holder to rise or fall without producing any sensible 
variation on the water-gauge, through the whole height 
of each lift. The corporation will fill the gasholder tank 
with water when the work is completed, but should, from 
any cause, it be necessary to empty the tank, this, as well 
as refilling it, must be done at the contractor’s expense. 
The contractor to provide an engine and exhauster, and 
to fillthe holder to its full height with air, so as to satisfy 
the engineer of its tightness and perfect working in every 
respect. 

GASHOLDER. 

The plates of the gasholder vo be carefully roll-flattened, 
not hammered. Rivet holes to be carefully punched, so 
as to coincide with each other without drifting, and the 
holder, when completed, to be free from bulges and 
defects of every kind. All rivets of 4in. diameter and 
upwards to be riveted hot. Between the joints of thin 


sheets of the — there is to be placed a strip of | g 


cloth saturated with white and red lead in equal pro- 
portions, Joints of 4-in. and 8-in. plates to be caulked 
tigho. 

' INNER Lit. 

The inner lift to be 230 ft. 2in. in diameter by 46 ft. 
deep. 

Crown.—The crown to be a true segment of a sphere, 
having a radius of 335 ft. To be constructed of a centre 
plate 6 ft. in diameter by in. thick, and 22 courses of 
lates of equal length. The first course to be } in. thick. 
The following 19 courses, from No. 2 to No. 20 inclusive, 
to be No. 9 B.W.G. The 21st course to be } in, thick ; the 
length of each plate being about 6 ft. 8 in. The 22nd course 
to be 4 in. thick ; the length of each plate being about 
13 ft. 9in. The ends of these 4-in. plates to be machined 
and butted close, and jointed by cover-plates 7 in. broad 
by 4in. thick, double-riveted to each plate with j-in. 
rivets, 4} in. pitch; the outer edge being riveted to the 
curb plate by a double row of }-in. rivets, 4} in. pitch. 
(Wooden framework for supporting the crown not in- 


cluded in this contract.) 





Curb.—The curb to be formed of §-in. plates about 
4 ft. 73 in. long, and about 4 ft. 8 in. broad, bent toa 
radius of 2 ft. 3 in., machined at their butting edges, so as 
to fit close together, and having cover-plates, 7 in. broad 
by § in. thick, double-riveted to each plate with {-in. 
rivets, 4} in, pitch. 

Girder Round Curb.—A girder formed of two plates, 
each 18 in. broad and § in. thick, and two angles, each 
4 in. by 4 in. by 4 in. on the outer edge, and two angles, 
each 4 in. by 4 in. by # in. on the inner edge, to be riveted 
to the 8-in. plates forming the curb. ‘The plates and 
angles of this girder to break joint and to have proper 
cover-plates, and the whole to be securely riveted together, 
so as to form a continuous ring, as shown on the drawings. 
An angle, 6 in. by 4 in. by 4in., opened up to suit the 
angle of the crown of the holder, to be riveted to the 4-in. 
course of plates, at a distance of about 6 ft. from the edge 
of the holder. To this angle is to be riveted a plate 104 in. 
broad by in. thick, stiffened at its lower edge by an angle 
4in. by 3in. by in. The different sections of this ring 
to break joint with each other, and the ends of the plates 
and bars to butt close together, having proper cover-plates ; 
the whole to form a continuous ring round the inside of 
the holder, 

Sides.—The sides to be formed of 52 stiffening upright 
I-beams, 10 in. by 5 in., weighing 36 lb. per meal foot, 
and 44 ft. 104 in. long, in one length. To each of these 
beams is to be riveted a -in. plate, 18 in. broad, made in 
two lengths in the height, and joined together by a cover- 
plate, 6 in. broad and ,'; in. thick. The top and bottom 
courses of plates between, these uprights to be } in. thick 
and 2 ft. broad. The 12 intermediate courses of 
plates to be No. 10 B.W.G., and about 3 ft. 14 in. broad, 
there = plates in the length between each upright. 

Cup.—The cup to be formed of 4-in. plates about 4 ft. 
8 in. long, riveted together with ?-in. rivets, 2} in. pitch, 
24 in. lap. Plates to be bent as shown to form a cup 
20 in. deep and 12 in. wide inside. A binding hoop of 
2 in. by 41m. flat to be riveted to the outer edge of the 
cup with 8-in. rivets, 6 in. pitch. 

Gusset Stays,—An I-beam, 8 in. by 5in., weighing 28 lb. 
per lineal foot, and 3 ft. 74 in. long, to be riveted to the 
top of the upright stiffening I-beams. The curb to be 
strengthened by 52 gusset stays, formed of #-in. plate, and 
secured to the §-in. curb-plate, 4-in. plate, and girder by 
two angles, each 5 in. by 4 in. by 4 in., and to the 8 in. by 
5 in. I-beam above-mentioned, by two angles, each 3 in. 
by 24 in. by in. The inner edge of the -in. plate to be 
strengthened by two angles, 3 in. by 24 in. by % inch, 
riveted to the inner stiffening ring by six #-in. rivets, as 
shown on the drawings. 

Roller Path.—Opposite each standard of the framing 
there is to be riveted to the }-in. upright stiffening plates, 
a plate 6 in. broad by ,°; in. thick, flush riveted with 8-in. 
rivets, 12 in. pitch, to form a ag for the guide roller 
attached to the top of the middle lift. 


Mippie Lirt. 
The middle lift to be 233 ft. 34 in. in diameter by 45 ft. 


eep. 

Gup.—The cup to be similar in all respects to that on 
the inner lift. 

Grip.—The grip to be formed of ;-in. plates, about 
4ft. 8 in. long, riveted together with ?-in. rivets, 2} in. 
pitch, and 24 in. lap. Plates to be bent as shown on the 
drawings, to a width of 12in. A bearing block, 6 in. 
broad by 1} in. thick, to be riveted to the centre of each 
plate. A binding hoop of 2 in. by 4 in. flat, to be riveted 
on the inner edge of plate with § in. rivets, 6 in. pitch. 

Sides.—The sides to be formed of 52 stiffening upright 
plates, 18 in. broad by 3 in. thick, made in two lengths in 
the height, and joined together by a cover-plate 6 in. 
broad and ,'; in. thick. The top and bottom courses of 
plates between these —— to be f in. thick and 2 ft. 
broad. The 12 intermediate courses of plates to be 
No. 10 B.W.G., and about 3 ft. 14 in. broad, there being 
two plates in the length between each upright. 

Guides.—F ifty-two channel guides, 6in. by 3 in. by 3 in. 
by 4in., weighing 19 lb. per lineal foot, 45 ft. long in 
one length, to be riveted to the }-in. upright plates, 
with §-in. countersunk headed rivets 12 in. pitch, and 
further secured thereto by angle pieces riveted to the 
plate and channel. 

Outside Stiffeners.—Outside each of the 3-in. upright 
plates a L-shaped stiffener, formed of 4-in. plates, to be 
riveted with 4-in. rivets, 1} in. pitch, so as tobe perfectly 
gas-tight. A hole to be bored in the channel and plate 
at top and bottom to admit the gas into the interior of 
these stiffeners. 

Outer Lirt. 


The outer lift to be 236 ft. 5 in. in diameter by 45 fb. 


eep. 
Bottom Curb.—The bottom curb to consist of two 
angles, 6 in. by 6 in. by 4 in., and two plates, 9 in. 
broad by ? in. thick, riveted to each of the angles. The 
lates and angles to be riveted together and to the 

ttom course of the plates, as shown on the drawings. 
Proper cover-plates of sufficient length to be riveted 
over each joint, to overlap, so as to form a continuous 
ring round the holder. . 

Grip.—The grip to be similar in all respects to that on 
the middle lift. 

Sides.—The sides to be similar to that of the middle 
lift. The top and two bottom courses of plates between 
the uprights to be} in. thick and 2 ft. broad. The 12 
intermediate courses of plates to be No. 10 B.W.G., and 
similar to those on the middle lift. 

Guides and Outside Stiffeners.—The channel guides and 
£-sha: stiffeners to be similar to those on the middle 
lift, with this exception, that the lower end of the stif- 
feners is to be riveted perfectly gas-tight to the plates 





— the top of the bottom curb. 
Guide Roller Carriages on Inner Lift.—Twenty-six 





owan-necked guide roller carriages to be firmly bolted 
to the curb of the inner lift. Carriages to be formed of 
two §-in. plates, strengthened with angles, 4 in. by 4 in. 
= 3 in., welded in one piece, and riveted to the plates. 

he plates to be bolted together with three bolts, 1 in. in 
diameter, having cast-iron distance pieces between. At 
the outer end of each of the plates forming the roller 
carriage there is to be a cast-steel block firmly riveted 
thereto, having a centre slot into which a sliding block, 
carrying the roller, is to be accurately fitted. The sliding 
block to be actuated by a 1#-in. screw. Carriages to be 
stiffened sideways by two diagonals, formed of 4in. by 
4 in. by 4 in. angle, riveted to the sides plates and bolted 
to the curb. The roller to be of cast iron, 27 in. in dia- 
meter, bushed with brass, and turned on the face. 

Guide Roller Carriages on Middle Lift.—Twenty-six 
guide roller carriages to be firmly bolted to the top of the 

rip of the middle lift. Carriages to be formed of two 

-in. plates, strengthened with angles, 3 in. by 3 in. by 
4 in., welded into a frame, as shown, and riveted to the 
plates. The plates to be bolted together with two bolts, 
1 in. in diameter, having cast-iron distance pieces be- 
tween. A steel plate, $ in. thick, to be riveted on to the 
outer end of each of the side plates. Carriages to be 
stiffened sideways by two diagonals, formed of 3 in. by 
3 in. by 4 in. angle, riveted to the side plates and bolted 
to the grip. At the inner end of the carriage there is to 
be riveted an angle plate, of the shape shown, to form a 
support for the inner guide roller. The outer roller to be 
20 in. in diameter, and the inner roller 12 in. in diameter, 
both bushed with brass and turned on face. 

Guide Roller Carriages on Outer Lift.—Twenty-six guide 
roller carriages to be firmly bolted to the side of the grip 
of the outer lift. Sides to be formed of plates, lin. thick, 
stiffened by two diagonals of 3 in. by 3 in. by # in. angle, 
riveted to the plates and bolted to the grip. Roller to be 
18 in. in diameter, bushed with brass and turned on face. 

Bottom Roller Carriages for Inner and Middle Lifts.— 
Fifty-two bottom roller carriages on each of the inner and 
middle lifts, bolted to cups, to be of cast steel, of the form 
and dimensions shown on the drawings. Rollers to be 
9 in. in diameter, bushed with brass and turned on face. 

Bottom Roller varriages on Outer Lift.—Fifty-two guide 
roller carriages on the bottom of the outer lift, bolted to 
the curb, to be formed of plates {-in. thick, stiffened by 
two 24 in. by 24 in. by 3 in. anew, and having a 3-in. 
—- riveted to each. oller to be 14 in. in 

iameter, bushed with brass and turned on face. 

Handrail.—Handrail to be fixed round the outer edge 
of the curb on the inner lift of the gasholder, formed of 
78 cast-iron standards, about 2 ft. 6 in. high, of the form 
and dimensions shown on the drawings, securely bolted 
to curb-plates, and two rows of malleable iron tubing, 
1 in. in diameter inside, joined together by short pieces 
of iron in the inside of each length of tube, and to form a 
continuous ring round the holder. 

Manhole Doors.—Four manhole doors to be formed in 
the crown of the gasholder, one to be placed over the in- 
let and one over the outlet pipe ; the position of the other 
two will be pointed out during the construction of the 


work,. 
(Zo be continued.) 





THE LATE MR. HERBERT JOHN 
ALLISON. 

A LARGE number of our readers will share our regret ab 
hearing of the death of Mr. Herbert John Allison, the 
courteous librarian of the Patent Office. During the long 
— he officiated, firstas assistant, and afterwardsas chief 
ibrarian, he must have come into personal contact with 
thousands of inventors, engineers, and men of science, 
and all of them found him most anxious to aid them in 
their search for information. In the early days it was 
a hopeless task to find the books dealing with any parti- 
cular subject without Mr. Allison’s assistance, for there was 
no catalogue, and the space was so cut up that a stranger 
was quite ad sea. But an appeal to him was always re- 
sponded.to, not only with cheerfulness but also with zeal. 

is knowledge of the place and his wide acquaintance with 
scientific books was placed freely at the command of 
visitors, and every endeavour was made to assist them. 

Mr. Allison had a clear conception of what the Patent 
Office Library ought to be, considering the important 
interests that it serves and the large surplus which the 
Office pays to the Treasury annually, and he bent all bis 
energy to raise it to the standard he set before himself. 
For years he maintained an uphill fight against the 
apathy of officials and the niggardliness of the Treasury, 
and the success that he achieved must be ascribed to the 
fact that he never knew when he was beaten. Most men 
would have given up in despair, and allowed matters 
to take their course. His constant plan was to 
afford the public the fullest advantages of the library, 
as it existed, and never to relax his efforts to improve it. 
In spite of ill-health and much suffering, he stuck to his 
post long after he might have resigned it with credit, the 
dream of his last years being to complete the equipment 
of the new buildings now under construction, and then to 
enjoy his well-earned repose. His rest has come in a dif- 
ferent way, and other hands must complete the work 
on which he spent his strength so freely. 

Mr. Allison entered the Patent Office at the age of 
23. It was at that time that the Act of 1852 came 
into operation, and gave a great impetus to invent- 
ing. he records had previously been kept in the 
Rolls Court, and were without order or classification. 
It fell to him to assist in indexing and_ arranging 
the patents granted under the Act of James I., while he 
was also engaged in examining the documents filed under 
the new Act. About 1864 he entered the library as 
assistant librarian, and 18 years later, on the death of the 
chief librarian, he succeeded to his post. He was, how- 
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ever, always more visible and accessible to the public 
than his superior, and when he assumed the chief position 
he maintained his practice of sitting in the large library, 
ready to respond to all comers. hen the Patent Office 
Journal was commenced he was appointed its editor. 

The Act of 1884 made an immense difference to the 
work of the Patent Office. Not only did it cause a great 
increase in the number of patentees, but by the reduced 
fees, it opened the doors to working men and persons of 
small means, As these had often to dispense with the 
services of skilled patent agents and other kinds of expert 
assistance, it was most desirable that the educational 
facilities of the Patent Office should be extended to assist 
them. Mr. Allison spared no pains in increasing the 
stock of the books and in providing enlarged facilities, 
and if he had had a free hand the expansion would have 
been much more rapid than it was. As it is, the inventing 
public are indebted to him for procuring for them the 
best library of patent and technical literature in the 
country, and if his successors be animated by the same 
spirit, its value will increase year by year. 





THE PHYSICAL SOCIETY. 

A MEETING of the Physical Society was held on 
October 26, 1894, Professor A. W. Riicker, F.R.S., Presi- 
dent, in thechair. The meeting was held in the rooms of 
the Chemical Society, Burlington House. 

‘In opening the proceedings, the President said the 
occasion might be regarded as another sign that the 
boundary between chemistry and physics was breaking 
down. _ On behalf of the Council he tendered the thanks 
of the Physical Society to the Chemical Society for the 
use of the rooms. 

Professor H. E. Armstrong, President of the Chemical 
Society, said his Council offered a cordial welcome to the 
Physical Society. The change, he thought, would prove 
of much greater importance than a mere removal. Now 
that the childhood of the Physical Society was passed, its 
manhood involved new responsibilities, and great oppor- 
tunities for good now presented themselves. The Physical 
Society of London ought now to become the head-centre 
of physics in the United Kingdom. He (Dr. Armstrong) 
was pleased to learn that the Society had undertaken the 
preparation and publication of abstracts of physical 
papers appearing in foreign periodicals, and said the 
matter was of such great importance that 1t should be done 
thoroughly. In a work of such magnitude, he regarded 
the co-operation of other societies, such as the Institution 
of Electrical Engineers, as absolutely necessary. 

The President, in acknowledging the welcome, said the 
Physical Society was extremely obliged to the President 
and Council of the Chemical Society for the great benefits 
conferred. Dr. Armstrong’s advice to go ahead would 
not be forgotten. He then announced that at future 
meetings tea would be provided for members at 4.30. 

The exhibition of a voltameter, by Mr. Naber, was post- 


poned. 

Mr. E. H. Griffiths, M.A., read a paper on “‘ The In- 
fluence of Temperature on the Specific Heat of Aniline.” 
After pointing out that most observations of specific heat 
depend on water, whose capacity for heat varies consider- 
ably with temperature, the author said large differences 
existed between the values obtained by different observers 
as the latent heats of evaporation of water and other 
liquids, and these differences were probably due to the 
variability of the water standard, which had been erro- 
neously assumed constant. Precise measurements in calori- 
metry were of such great importance that the exact re- 
lation between the capacity for heat of water and its tem- 
perature should be completely determined. With appa- 
ratus such as he had used with aniline, this could be done 
in six months, provided some one could be found who 
could devote his whole time to the subject. The results 
of his own experiments were expressed in terms of the 
capacity for heat of water at 15deg. Cent. (at which 
J = 4,198 x 107 ergs), and hence were referred to a defi- 
nite standard. 

A great desideratum in calorimetric work was a calori- 
meter whose surroundings could be kept at a very con- 
stant temperature. This he had obtained by using a tank 
holding about 20 gallons of water, in which a steel vessel, 
shaped like a hatbox, with hollow sides and bottom, was 
immersed. The cavity was filled with about 70 lb. of 
mercury, and served as the bulb of a thermometer ; a tube 
communicating with this bulb acted as a regulator to 
control the gas supply, which heated the water in the 
tank. The tank water was circulated rapidly by a screw 
propeller. Under ordinary conditions the temperature of 
the outside of the steel chamber could be kept constant 
within 14; deg. Cent. The calorimeter itself was of brass, 
and suspended by glass tubes from the lid of the steel 
chamber. A stirrer, worked by an electromotor, kept the 
contents in rapid motion. 

In the experiments on aniline, heat was supplied to the 
liquid in the interior by maintaining known potential 
differences (equal to some multiple of the electromotive 
force of a Clark’s cell) between the ends of a coil of Ger- 
man silver wire placed inside. The rate of rise of tempera- 
ture of the inside over the outside was measured by 
platinum thermometers, one of which was placed in the 
calorimeter, and the others imbedded in the walls of the 
steel vessel surrounding the calorimeter. By this means 
differences in temperature of ,;/55 of 1 deg. Cent. could 
be detected with certainty. A special method of adjust- 
ing the potential difference between the ends of the Ger- 
man silver wire was employed, by which the constancy 
could be maintained within 1 part in 10,000. 

To minimise corrections arising from heat generated by 
stirring the liquid and that lost by radiation, &c., from 
the calorimeter, the experiments were made about tem- 
peratures at which these corrections balanced each other. 
ihe rise of temperature was then due to the electric 


supply alone. The specific heat 8, of the liquid at tem- 
perature 4, could then be determined from the formula 


dy _ E 
at J R, (8, M + w,) 
where dO, = rate of rise of temperature at temperature (,; 
J = mechanical equivalent of heat ; 
E = ory difference between the ends of the 
coil ; 
R, = resistance of the coil ; 
M = mass of liquid ; 
and ww, = water equivalent of calorimeter ab tempera- 


ture 9). 


Experiments were made with different values of EF, 
and two widely different masses of liquid were used. The 
author was thus enabled to find 8S, without knowing 1. 
Having found §,, the water equivalent of the calorimeter 
could then be determined. 

Many important details of construction and manipula- 
tion of the apparatus, and the method of reducing the 
results, are given in the paper. The final values for 8, and 
w, ab several temperatures are given below : 


Tempera- Specific Heat Water Equivalent 
ture. of Aniline. of Calorimeter. 
deg. Cent. 

15 0.5137 79.82 

20 0.5155 80.11 

30 0.5198 80.90 

40 0.5244 82.19 

50 0.5294 83.39 


The aniline employed was supplied by Messrs. Har- 
rington Brothers as ‘* pure colourless,” but had initially a 
light brown tinge. After being in use some time, the 
colour had darkened considerably, but its specific heat 
had not sensibly changed. Recently he had tried a 
hydrocarbon liquid which promised to be still more satis- 
factory as a standard liquid in calorimetry. In the course 
of his remarks the author said a name for “‘ capacity for 
heat per unit volume” was greatly needed, and invited 
a: 

r. Armstrong thought the author had made a par- 
ticularly happy selection in aniline, for it could now be 
obtained in any quantity absolutely pure. When pure it 
did not discolour on exposure, and would Foe sn be 
very satisfactory as a standard liquid. e doubted 
whether any hydrocarbon could be better. 

Professor Ayrton congratulated the author on the 
extreme accuracy obtained. Recently he had arranged an 
experiment for determining the mechanical equivalent of 
heat by the electrical method, which gave very accurate 
results without any corrections whatever being necessary. 

Professor S. P. Thompson thought the whole phraseo- 
logy of specific heat required revising. 

Professor Perry agreed with Mr. Griffiths that a name 
for “‘capacity for heat per unit volume” was greatly 
needed, and Mr. Lucas suggested “‘ heat density,” but this 
was not satisfactory. 

Dr. Sumpner said most text-books on physics attributed 
the advantage of the mercury thermometer to the low 
specific heat of mercury, whereas the capacity for heat 
per unit volume was the important factor. 

Mr. Watson inquired to what temperature the alloy 
which the author had used to connect glass to metal had 
been tested ? 

The President said the paper was of great importance, 
because it dealt with the application of electrical methods 
to thermometry. The mercury thermometer had been 
quite superseded for work such as had just been de- 
scribed. 

Mr. Griffiths, in reply to Mr. Watson, said the alloy had 
been used successfully between 10 deg. Cent. and 62 deg. 
Cent. It gave way at 71 deg. Cent. He was glad to 
learn from Dr. Armstrong that aniline could now be got 
pure. Professor Ramsay had written to say he did not 
think the slight impurities in ordinary aniline would have 
much effect on its specific heat. 

Mr. Blakesley asked if aniline could be taken as pure if 
it did not change colour on exposure. 

Dr. Armstrong in reply said; ‘“‘ Yes; if the boiling 
point was also constant.” 





THE FATAL ACCIDENT AT NEWTONMORE. 

Masor MaRinv1w’s report on the fatal accident which 
occurred on the No afternoon of August 2 last at 
Newtonmore, on the Highland Railway, has just appeared. 
The instructions to hold the inquiry are dated August 3, 
while the report itself is dated August 27, yet it is not 
issued to the press till October 24! It is not accompanied 
by any diagram, so that we are at a complete loss to 
acceunt for this unconscionable delay. A report which 
appears nearly three months (two of which are apparently 
taken up with printing and issuing an eight-page 
pamphlet) after the occurrence of the accident loses much 
of its value, and should it contain important recommenda- 
tions, this delay might lead to a second similar accident. 
The prompt issue of the report on the recent St. Pancras 
accident led us to hope for greater celerity in future, but 
subsequent issues have only served to dash these hopes to 
the ground ; it is only fair to the inspectors themselves to 

int out that the delay occurs after the manuscript has 
eft their hands. 

This accident happened under precisely similar circum- 
stances to that at —— in September, 1893 (En- 
GINEERING, November or December, 1893), viz., a passing 
station on a single line, with a very long passing loop, 
controlled by two cabins, worked by one porter-signalman, 
with the locking so arranged that a —- road must be 
made before either home signal can be pulled off ; further, 
the up loop occupied by a goods train, with the road still 





set through for it; and, then, lastly, the down distant 





signal, which is not visible from the southern cabin, stuck 

off in the face of an approaching passenger train. This 

train was running late, and the driver, as soon as he saw 

the home signal at ‘‘ Danger,” only partially applied his 

brake, no doubt thinking that the rd would be taken 

off any moment, the result being that when he discovered 

that it was rightly at ‘“‘ Danger,” owing to the points 

being set for the wrong road, there was no room to bring 

the train to a stand without colliding with the goods. 

There were two unfortunate circumstances about this 

collision which were happily absent from that at 

Dalnaspidal. The passenger who lost his Jife was 

riding in a horse-box in the forward part of the train, 

having changed into it a few stations previously in order 

to look after his horse ; had he remained in his carriage, 

he would probably have escaped with a shaking only, as 

opvly six other passengers and the fireman of the second 

engine of the passenger train complained of injuries, the 

collision not being of a very violent character, thanks, no 

doubt, to the plucky conduct of one of the goods drivers, 

David Adam, who stuck to his engine when the others 

jumped off, and started his train back, in doing which he 

sustained a dislocated shoulder. The other unfortunate 

point was that the Highland Company are altering the 
locking at their stations, so that there is no more any 

necessity to set a through road before pulling the home 

signal off, and this had been pn nk | at Newtonmore 
only the day before the accident, but it had not been 
officially brought into use. There was, therefore, no 
necessity for the road to have been set through at the 
time, but the porter-signalman could not be blamed for 
not knowing this. Major Marindin lays the blame for 
this accident, first, upon the stationmaster, for not having 
gone to the southern signal cabin sooner in order to set 
the road for the passenger train; secondly, upon the 
distant signal for not working properly; thirdly, upon the 
passenger drivers for delaying applying their brakes 
until too late ; and fourthly, upon the fact of the distant 
signal not being visible or repeated at the cabin. There 
is no doubt but that the pe Blan pom off, as it was so found 
some time later, but in this case there is no question of 
its being frozen off, as at Dalnaspidal, as the accident 
occurred in the early afternoon of an August day. It 
appears that it was probably due to the wire being too 
tight, it not having been regulated since the signal fitters 
had left it on the previous day. That the sight of it should 
be rendered possible by the lopping away of some trees, 
or that it should be repeated, is clearly imperative. The 
Government inspector takes exception, and rightly so, 
we think, to having two cabins nearly 500 yards apart 
worked by one man only, and further, he points out that 
the station staff, consisting of a stationmaster, apprentice 
clerk, and porter signalman, is not adequate for the proper 
working of this station. We may point out that the 
signalman has only to pull over the levers, as the block 
instruments are situated in the booking office and are 
worked by the stationmaster, who also now has control 
of the two starting signals by means of slotted levers in 
his office. 

The report concludes with calling attention to the ex- 
cessive hours of the pilot driver of the passenger train on 
the day previous to the accident, -viz., 12? hours, with an 
interval of rest of 14 hours only. 





Exrecrric Morors ror Sxirrs.—Messrs. New and 
Mayne, of 9, Bridge-street, Westminster, have brought 
out a neat electric motor and screw propeller, which can be 
applied to a rowing-boat without any structural altera- 
tions. The dynamo, with the propeller on the arma- 
ture spindle, is mounted in a frame which takes the 
place of the ordinary rudder, and is attached to the 
boat by dropping two pintles into the eyes at the stern. 
The motor, which is submerged, is inclosed in a water- 
tight case, with a stuffing-box for the armature spindle to 
pass through, and the current is led to it by flexible con- 
ductors from two boxes of accumulators stowed under the 
thwarts, and weighing 90 lb. A speed of 4to5 miles 
an hour can be obtained, and enough energy can be 
stored for a long day’s excursion. 





Burrer-Storp Couuisk Nn at CamBripex. — Colonel 
Yorke, in his report on this accident, which occurred on 
-August 31 to a London and North- Western Company’s 
train as it was running into a bay at the Great Eastern 
Railway Company’s station, lays the blame on the driver 
of the train, who he considers ran in at too high a speed, 
and he also censures the guard, who he thinks did not 
apply his hand brake, although he avers that he did. 
Happily the collision was very slight, the stops being 
moved but a few inches, while no damage was done to the 
train or permanent way. Six passengers complained of 
minor injuries, and these probably would not have been 
sustained had not the passengers been standing up pre- 
paratory to alighting. Moral: Do not stand up until a 
train hag come completely to a stop! Colonel Yorke again 
calls attention to the desirability of omitting certain 
words in the North-Western instructions to guards (see 
the report on the London-road collision of last February, 
ENGINEERING, April 27, 1894), which seem to imply that 
drivers are authorised to use their vacuum brake when 
entering terminal stations. The following regulation of 
the Great Eastern Company is worth reproducing, 
although it is a pity that the ‘‘ reduced speed” is nob 
absolutely defined, as in the case of the Midland Com- 
pany’s regulations, given when reporting on the St. 
Pancras accident (see ENGINEERING, page 372 ante): 
‘** Engine-drivers of trains requiring to enter a platform 
dock line, reception line, or siding, with facing-points in 
the main line, are to approach the signal-box connected 
therewith at a reduced speed, so as to be able to 
slowly into such dock line, reception line, or siding, if the 





proper signal has been lowered for that purpose,” 
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HIGH-SPEED VERTICAL ENGINE AT THE ANTWERP EXHIBITION. 





Fig. 1. 


THE engine which we illustrate above, and which was 
exhibited at Antwerp by Messrs. Carels Freres, of Gand, 
is single-acting, of the Willans type, with either two, 
four, or six cylinders, which are placed tandem in pairs ; 
this gives it the appearance of a double-acting engine 
with high-pressure cylinders, The engine is almost 
wholly contained in an enclosing chamber, which con- 
tains the guides, cylinders, and motion. This casing can 
be extended to carry dynamos, centrifugal pumps, ven- 
tilators, &c. The main shaft runs inside the casing, which 
is so arranged as to form an oil-tight reservoir, in which 
the shaft revolves ; by this arrangement all the moving 
parts are lubricated automatically, the attendant 
having only to see that enough oil is in the reservoir. 
The cylinders are placed in pairs above each other, and 
centrally between them is the valve chest; the valve 
revolves, and is carefully balanced, and worked from 
the horizontal shaft by two bevel wheels of such 
diameter that one revolution of the main shaft trans- 
mits half a revolution to the valve, By this arrange- 
ment a very simple valve gear is obtained, and a rela- 
tively large number of parts is done away with. The 
steam enters the upper part of the cylinders 1 and 2 
(Fig. 2) through the pipe 3, and forms a steam jacket 
to the upper part of the cylinders and the chest. At 
the dead point of the piston the valves of the small 
and the large cylinders are in the position indicated 
by the sections A B and C D (Figs. 3 and 4.) 

The steam passing through the openings 4 into the 
valve 5, leaves the latter by means of the passage 6, and 
passes thence through the pipe 7 into the small cylinder. 
While the piston descends, the valve revolves slowly 
by the mechanism above described. The opening 6 
of the valve which comes into direct communication 
with the passage 7 is closed when the valve has turned 
through about half its course; at the end of the revo- 
lution the steam escapes through the openings 8 and 
9 into the receiver between the two cylinders, and a 
uniform pressure is established on both sides of the 
piston. Compression take place when the opening 10 
passes beyond the passage 7. The steam is distributed 
in the large cylinder by means of the valve 11 in the 
same manner as in the small cylinder. The admission 
valve is controlled by the — placed at one end 
of the shaft, which carries a tiywheel at the other end. 
This engine works noiselessly and with great regu- 
larity ; and, as will be seen from the illustration, it 
occupies very little floor space. The bearings of the 
shaft can be rencwed when necessary without taking 
the engine to piezes, and all parts for engines of the 
same sizes are ixterchangeable. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

** Fair Wages” in Coal Contracts.—The Gas Committee 
of the ww Corporation report that two of the coal 
contracts have been signed with the “‘fair wage ” clause 
struck out, but they recommend that, as about one-third 
of the coal has been delivered, the contracts be allowed 
to pass in that way for this time. The attention of trades 
union leaders has been drawn to the subject. 

The New Mills Sewage Scheme.—At a special meeting 
of the New Mills Local Board held on Monday, the new 
sewage scheme which the authorities are compelled to 
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carry out, was considered, and also the appointment of 
an engineer for the same, The following were the esti- 
mates of the several engineers who had prepared plans: 
Mr. H. Bancroft, Manchester, 11,767/. and 4701. commis- 
sion; Mr. W. H. Radford, Nottingham, 95821. and 
4801. commission, in addition to out-of-pocket expenses ; 
Messrs. Fowler and M‘Clure, Manchester, 11,3901. and 
3401. commission; Messrs. Spinks and Beavor, Man- 
chester, 10,3507. and 362/. commission. After much dis- 
cussion, Messrs. Spinks and Beavor were appointed the 
engineers, 


Coal-Miners and their Union Strength.—The South 
Yorkshire and Derbyshire coal-miners have a common 
interest in the prices paid for getting household descrip- 
tions, as they are next-door neighbours, and the utterances 
of their trade leaders are carefully noted. At the present 
time there is a strike on hand at the Gosforth Colliery, 
six miles from Sheffield. About 50 non-unionist miners 
are to be imported from Scotland this week as a trial, and 
it is not improbable that there will be disturbances, as 
their intrusion will be resented by the old hands. Mr. J. 
Haslam, speaking to the latter yesterday, said the Derby-. 
shire Miners’ Association had had an uphill time of it. 
There were some men who said the colliers ought 
not to have submitted to a 10 per cent, reduction; 
others were of opinion that the men should have 
struck in. His (the secretary’s) wages and those 
of his colleagues had been reduced with the men’s. The 
settlement made last July was the best made in the 
history of labour, so far as his knowledge went. At the 
close of the strike their association was in debt to the tune 
of 5520. Since then the debt had been wiped off, they 


had sent to Scotland 9450/., and their balance at the bank | fi 


was now 11,0007. If there had been no “ trouble,” they 
would have had 24,000/. It was within possibilities that 





at the close of the truce they would be in a position to 














demand more wages; their exchequer must guarantee 
future arrangements. 


Iron and Steel.—There has been an improved demand 
for pig iron on the week, and quotations are very firm 
for local-made at 40s. to 40s. 6d. per ton for forge, and 
42s. 6d. to 43s, 6d. for foundry. The large foundries 
engaged on mains and pipes are very busy. There is no 
pressure of orders for manufactured iron, but there are 
some fair shipments to Australia and South Africa of 
parcels ranging from 5/, 10s. to 6/. per ton. The home 
demand for high - class qualities is only quiet. The 
heavy steel trade is active, and further orders for railway 
and marine material are looked for from home buyers at 
an early date. Bessemer billets of guaranteed carbon are 
moving off steadily at 5/. 10s. per ton, and Siemens-Martin 
acid at 6l. Makers of best crucible cast steel for tool 

urposes are doing well with the United States and the 

ontinent, but common qualities are neglected. The 
armour-plate mills are running night and day. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was & 
fairly large attendance on ’Change here, and in the early 
part of the day not only was the tone of the market 
cheerful, but a good deal of business was transacted. 
Later in the day, however, the market eased somewhat. 
At the opening sellers peed asked 36s. for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, 
and they reported that they were able to obtain that 
gure. Transactions, however, were recorded at 
353. 104d., and some buyers would only offer 35s. 9d. 
At the close of the market purchasers were very backward. 
For No. 4 foundry, which is still scarce, 35s. 3d. was paid, 
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THREE-LIFT GASHOLDER; GLASGOW CORPORATION WORKS. 
DESIGNED BY MR. WILLIAM FOULIS, ENGINEER TO THE GAS CORPORATION. 
(For Description, see Page 602.) 


230°. 2" dia __ 























and 34s, was asked for grey forge, but buyers endeavoured | plentiful, and was only in moderate request. Sales were, were unwilling to pay that price, but it was difficult to 
to do business at rather less than these figures. Middles-| said to have occurred at 42s. 9d. for early delivery of | find sellers who were “ey to accept less. To-day 
brough warrants, after realising 36s., closed weakish at| Nos. 1, 2, and 3, but several firms held out for 43s, | affairs were very quiet. me of the makers quoted 36s. 
35s. 10$d. cash buyers. East coast hematite pig iron was! Rubio ore was quoted 12s. 3d. ex-ship Tees. Buyers| for No. 3, but buyers would not pay such a price. There 
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were merchants ready to sell at 35s. 9d. Middlesbrough 
warrants fell to 35s. $d., which was the closing cash price 
of buyers. 


The Production and Disposal of Pig Iron.—The returns 
issued by the Cleveland Ironmasters’ Association, show- 
ing the make and disposal of pig iron in the north of 
England during October, are more satisfactory than they 
were generally expected to be. At the end of the month, 
of 141 furnaces built, 95 were in operation, 51 of which 
were running on Cleveland pig, and 44 on hematite and 
other classes of iron. The make of Cleveland pig iron 
during the month was 126.628 tons, or 4270 tons more 
than during September. Of other kinds of pig iron, in- 
cluding hematite, spiegel, and basic, the output was 
135.681 tons, being an increase of 5768 tons as compared 
with the production in September. The total make of 
all kinds of pig iron for October reached 262,309 
tons, an increase on the previous month of 10,038 
tons. At the end of October, makers’ stocks and 
stores of pig iron stood at 103,593 tons, and the 
public stores contained 93,281 tons, making the total 
stocks 196,874 tons, which is 4689 tons more than at the 
end of September. There were during October 44,471 tons 
of pig iron shipped from Middlesbrough to foreign ports, 
and 35,782 tons were sent coastwise. The total shipments 
for the month were thus 80,253 tons. The foreign ship- 
ments were 4831 tons below those of the previous month, 
and 11,948 tons less than in October last year. Shipments 
coastwise were 4945 tons more than in September, but a 
decrease of 3472 tons as compared with those of October, 
1893. The total shipments for the month therefore show 
an increase of 114 tons on the previous month, but a re- 
duction of 15,420 tons compared with the corresponding 
month last year. 


The Fuel Trade.—F vel is a little easier. At Newcastle 
best Northumbrian steam coal is quoted 10s. f.o.b. ; 
second-class steam, about 9s. 6d. f.o.b. ; and small steam, 
4s. 3d. to 4s. 9d. There is an abundant supply of bunker 
coal, and prices range from 6s. 104d. upwards f.o.b. in 
Tyne Dock. There is a full demand for gas coal, and 
prices are steady. Deliveries on old contracts are heavy. 
()uotations vary from 7s. to 7s. 9d. f.o.b. Manufacturing 
coal is quiet, and sales for next year seem likely to be at 
rather lower rates than contracts this year have been at. 
Coke is fairly steady. Here 12s, 3d. is generally named 
for pe blast-furnace qualities delivered at Cleveland 
works, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was very in- 
active on ar | forenoon, only a few small lots chang- 
ing hands. Scotch iron fell in price 4d. per ton. In the 
afternoon about 5000 tons changed hands. Scotch war- 
rants were done at 42s. 7d. per ton cash, leaving off with 
buyers at that price, the same as on the preceding night. 
The settlement prices at the close were—Scotch iron, 
42s. 74d. per ton; Cleveland, 35s. 9d.; Cumber- 
land and Middlesbrough hematite iron, respectively, 
43s. 74d. and 42s. 7 per ton. There was rather 
more business done on Friday forenoon. Some 
10,000 tons of Scotch and 1000 tons of Cleveland 
iron were sold at former prices. Business was more 
active in the afternoon. Notwithstanding the fact that 
there was some good selling, the market closed very firm, 
Scotch advancing in price 40. from the forenoon’s finish, 
Cleveland 1d., and Cumberland hematite iron 14d. About 
10,000 or 12,000 tons of Scotch and 2000 or 3000 tons of 
Cleveland were dealt in. At the close the settlement 
yrices were the same as those of the preceding day. 
be market was firm on Monday forenoon, and a 
fair amount of business was transacted, somewhere 
about 10,000 tons changing hands. No dealings took 
place in hematite iron. In the afternoon the market 
was again strong. Scotch warrants were dealt in to 
the extent of about 10,000 tons, at from 42s. 94d. to 
42s. Les ag per ton cash, closing 24d. up on the day at 
42s. 10d. buyers. The other kinds were undealt in, but 
showed an upward tendency as to price. The settlement 
orices at the close were—Scotch iron, 42s. 104d. per ton ; 
Ghoveland, 36s.; Cumberland and Middlesbrough hema- 
tite iron, respectively, 43s. 104d. and 42s. 74d. per ton. 
Business was inactive on Tuesday forenoon, and the feel- 
ing of the market was hopeful. About 15,000 tons of 
Scotch, 10,000 tons of Cleveland, and a few lots of hema- 
tite iron were sold. In the afternoon the market was 
active, and, under the pressure Of some heavy sales, 
— suffered a reaction, Scotch closing 14d. down 
rom the morning, Cleveland ld., and Cumberland 
and Middlesbrough hematite iron 4d. and 2d. per 
ton respectively. Close on 2000 tons of Scotch 
and 5000 tons of Cleveland changed hands. Hematite 
iron was idle. The closing settlement prices were— 
Scotch iron, 42s, 9d. per ton; Cleveland, 35s. 104d.; 
Cumberland and Middlesbroujvh hematite iron, 43s. 9d. 
and 42s. 74d. per ton respective:y. Some 12,000 to 15,000 
tons of Scotch iron changed hands this forenoon, Scotch 
only, and the price gave way 1d. per ton. Prices receded 
further in the afternoon all round, and the settlement 
prices were, respectively, 42s. 74d., 35s. 9d., 43s. 6d., and 
42s. 74d. perton. The following are the prices of some of 
the special brands of makers’ iron: Gartsherrie and 
Calder, 52s. per ton ; Summerlee, 53s. 6d.; Coltness, 58s. 
—the foregoing shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 54s.; Shotts (shipped at 
Leith), 57s. 6d. per ton; Langloan and Carron out 
of the market. There are now 63 blast-furnaces in 
actual operation, as compared with 53 at this time last 
The shipments of pig iron from all Scotch ports 


ear. 
Tost week amounted to 4313 tons, against 3820 tons in the | Th 


corresponding week of last year. They included 400 tons 





for Canada, 150 tons for South America, 433 tons for 
India, 270 tons for Germany, 360 tons for Holland, 105 
tons for Spain and Portugal, smaller quantities for 
other countries, and 1662 tons coastwise. The stocks of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 291,494 tons yesterday afternoon, as com- 
pared with 292.648 tons yesterday week, thus showing a 
reduction for the past week amounting to 1154 tons. 


Glasgow Copper Market.—No business was done last 
Thursday forenoon, but in the afternoon copper changed 
hands at 40/. 12s. 6d. per ton cash, sellers at the close 
wanting 1s, 3d. per ton higher, and 411. 2s. 6d. three 
months. A sale of 100 tons was made on Friday forenoon, 
when the price gave way 5s. per ton. In the afternoon 
the market was steady, the cash price being 1s. 3d. per 
ton dearer—sales, about 100 tons. Copper was neglected 
on Monday forenoon, and was quotably 2s. 6d. per ton back 
in price; in the afternoon the market was idle and 
unaltered. It was also idle yesterday forenoon, but the 
price was quotably 2s. 6d. per ton dearer. About 100 tons 
changed hands in the afternoon, and the close was un- 
changed as tu price. Two lots of copper were sold this 
forenoon, and the three months’ price fell 1s. 3d. per ton, 
and in the afternoon the price was 1s. 3d. lower. 


Finished Iron and Steel Trades.—The makers of malle- 
able iron are now experiencing a good demand for their 
wares, and all the indications at present point to the 
works throughout Lanarkshire being well employed, at 
least till the end of the year. Prices, however, do not 
show any improvement. They are something like the 
following: Merchant bars, 5/. 5s. to 6. per ton; rods, 
61. 10s. to 67. 15s.; sheets, from 7/. 7s. 6d. to 7l. 12s. 6d. 
per ton. More activity is showing itself in the steel 
trade. Several new contracts have lately been fixed for 
ship-plates at from 5/. 12s. 6d. to 5J. 17s. 6d. per ton; 
boiler plates are quoted at 6/. to 6l. 5s. per ton; and angle 
bars at 4/. 17s. 6d. to 5/. 7s. 6d. per ton. 


Iron Ore Imports into the Clyde.—The landings of iron 
ore at Glasgow from Spanish and other Continental ports 
during the month of -October, although slightly better 
than those for August and September, were very poor, as 
the iron furnaces were only gradually put into blast after 
the miners’ strike ended. The arrivals for the month 
were six steamers with 9880 tons, as against two steamers 
with 1800 tons in the preceding month, but 6215 tons 
less than for October last year, and 39,142 tons less than 
for October, 1892. For the 10 months the decrease in 
imports amounts to 84,386 tons, as compared with those 
for the same period last year, and 241,652 tons as com- 
pared with the imports for the 10 months in 1892. The 
returns, specially compiled, were as follow : 


Month. Ten Months. 
Vessels. Tons. Vessels. Tons. 
1894 ner 6 9,880 150 243,900 
1893 10 16,095 204 327,996 
1892 34 49,022 306 485,552 
1891 23 32,880 164 218,148 
1890 10 13,950 292 425,725 
1889 30 43,579 279 393,444 


Sulphate of Ammonia Market.—The market for sulphate 
of ammonia is weaker this week, in consequence of sup- 
plies now being offered by the ironmasters whose blast- 
furnaces are again in regular working order. Offers have 
been made at lower prices than the quotations ruling two 
or three weeks ago, but business is slow. 


Shipbuilding Contracts.—It is stated that Messrs. D. 
and W. Henderson and Co., Meadowside Shipyard, Glas- 
gow, have booked orders for the construction of no fewer 
than four large steamers—two for Messrs. Lamport and 
Holt, Liverpool, and the others for the China Mutual 
Steamship Company, the carrying capacity in each 
case being about 5000 tons. Including 18 barges that 
were recently booked, it is understood that the amount of 
work in that yard is now about 30,000 tons.—Messrs, 
Ramage and Ferguson, Leith, have received an order 
from Messrs. James Currie and Co., of the same port, to 
build a fast cargo steamer for their Continental trade. 


Carriage Heating on the West Highland Railway.—The 
corridor carriages on the West Highland Railway were, 
this day week, for the first time, heated by means of 
steam from the engine. 


Chancelot Flour Mills, Leith.—The great flour mills 
erected within the past two or three years at Brennington, 
Leith, by the Scottish Co-operative Wholesale Society, 
and started in actual work a few weeks ago, 
were visited last Thursday afternoon by a _ large 
body of the members of the Edinburgh Association of 
Science and Art. The whole of the buildings were 
inspected, and the processes explained by which the grain 
is converted into flour without the intervention of manual 
labour at a single point, from the time when the grain is 
tipped out of the railway wagons till the flour is stored in 
sacks in the warehouse. At the close of the inspection, 
the visitors were addressed by the President of the Co- 
Operative Wholesale Society, and in the course of his 
remarks he stated that the mills, equipped with their 
machinery, &c., represented a sum of about 150,000/., 
belonging to the working men of Scotland. He held out 
the prospect that another establishment of a similar kind 
might soon have to be erected in Glasgow. 


Glasgow University Engineering Society.—Last Saturday 
afternoon the members of this Society, accompanied by 
Professor J. H. Biles, President, paid a visit to the Glas- 
gow Corporation Sewage Purification Works, which they 
minutely inspected, under the conductorship of Mr. 
Melvin, the manager of the works. 

Institution of Engineers and Shipbuilders in Scotland.— 
"he new session of the graduates’ section of this Institu- 
tion was opened last night by a presidential address 





delivered by Mr. W. C. Borrowman, Whit. Sch., Assoc. 
M. Inst. C.E. The address ‘dealt largely with physical 
questions intimately connected with engineering science 
and practice, and was much appreciated by the members. 
Subsequently Mr. P. F. MacCallum was presented with 
the Institution silver medal on account of his paper of 
last session on ‘‘ Internal Combustion Engines.” 


Indebtedness of Bo’ness Docks.—The revenue at Bo’ness 
docks and harbour last year amounted to 18,605/. and the 
working expenses to 15,700/., leaving a balance of about 
28551. This sum was not nearly sufficient to pay the 
interest on capital. At no time since the docks were 
opened has the revenue from the docks been sufficient to 
meet the interest due, with the result that it has increased 
to an enormous extent. The deficiency of revenue to 
meet the interest last year was 17,2601. The arrears of 
interest which have accummulated since the docks were 
opened amount to 146,965/. Nearly the whole of this 
sum is due to the North British Railway Company. The 
cost of the docks was about 272,000/., and the total amount 
of the indebtedness of the harbour undertaking, including 
capital and interest, now amounts to about 420,000/. 





NOTES FROM THE SOUTH-WEST. 

More Cruisers.—The Lords of the Admiralty have 
decided to lay down at Devonport next year two cruisers 
of a new type. The new vessels will styled ‘‘ fleet 
cruisers,” and they will be specially adapted for scouting 
and despatch service, instead of being commissioned for 
station service. They are being designed by Mr. W. H. 
White, Director of Naval Construction at the Admiralty. 
The plans are not likely to be completed until January or 
February, but in order that preliminary arrangements for 
each vessel’s construction may be made, Mr. White has 
intimated his intention to base his designs on the follow- 
ing approximate dimensions: Length, 270 ft.; breadth, 
40 ft.; mean load draught, 16 ft. The engines will pro- 
bably be let by contract on account of the large amount 
of work in hand at Keyham. The armament will consist 
of —— guns, the largest having a calibre of 4.7 in., 
and Maxim machine guns. Whitehead torpedoes will be 
carried for discharge from a fixed stem tube, and from a 
stern tube, or from two broadside revolving tubes. The 
cost of each vessel will be about 200,000/. 


The ‘‘ Flora.”—As a result of correspondence between 
the Naval Construction and Armaments Company, 
Limited, and the Lords of the Admiralty respecting trials 
of the cruiser Flora at Pembroke, the company (the con- 
tractors for the vessel’s machinery) have voluntarily 
agreed to subject the ship to another four hours’ forced 
draught trial at Milford. 


The South- Western and the Great Western.—Some parti- 
culars of a proposed new railway between London and 
Bristol will prove interesting. The promoters intend to 
branch off at Andover from the London and South- 
Western system, and cut across the Wiltshire Downs, 
through Netheravon, Tilshead, Market Lavington, West 
Lavington, Chiveral, Earl Stoke, and Trowbridge. From 
Trowbridge the line is to proceed vid Farleigh Castle, 
along the valley at the back of Limpley Stoke, under 
Monckton Combe, and through a tunnel into the Midland 
Railway at Bath, where there would be a station in the 
neighbourhood of Corn-street. The route is then over the 
Midland line to Bitton, and down the valley in as straight 
a line as possible into Bristol, through the Netham dis- 
trict, and near the Midland line outside St. Philip’s 
station, in such a manner as to afford a connection with 
that line if desired. The line would then run by tunnel 
under Old Market-street, and out by the waterside at the 
top of Black Bridge-street, and thence along the north 
side of the harbour, under Bristol Bridge, and across to 
Baldwin-street, where there would be a central station 
for enger traffic, the end facing Marsh-street. For 
goods traffic the line is proposed to be carried to the left 
on leaving Bristol Bridge, across Marsh-street at a high 
level, and over the water to Canon’s Marsh, thus obtain- 
ing facilities for the docks generally. 

The Bristol Channel.—At a meeting of the Newport 
Chamber of Commerce on Wednesday week, the secretary 
read a letter from the president of the Cardiff Chamber 
of Commerce on the subject of the defences of the Bristol 
Channel. The Newport Chamber was asked to co-operate 
with the Cardiff Chamber in pressing the matter upon 
the attention of the Government, since it was alleged 
nothing was being done. Mr. W. Clifford Phillips said 
it was, to some extent, a matter of military criticism. 
The opinion of experts was that the currents in the 
Bristol Channel were quite sufficient for the protection of 
Newport. At Milford the entrance to the Channel was” 
armed by the most modern guns in the country. It was 
not correct to assume that the Government was doing 
nothing. There were modern guns at Barry, and he 
thought that Cardiff as well would be fortified. It was 
decided to co-operate with Cardiff on the matter. 


The ‘* Conquest” and the ‘* Carysfort.”—The Conquest 
and the Carysfoot, cruisers, which are to be brought for- 
ward at Devonport for service with the training squadron, 
are each to be fitted with two broadside torpedo tubes, 
suitable for discharging 14-in. Whitehead torpedoes. _ It 
is also intended to substitute nine 6-in. breech-loading 
guns for the present armament in each ship of ten 
64-pounders, and two 7-in. muzzle-loading guns. The 
boats’ armaments will consist of a 9-pounder 6-cwt. gun 
in the pulling pinnace, and a two-barrel Gardiner ma- 
chine gun in each of the steam cutters. With the altera- 
tions in their armament, these vessels will be far more 
efficient for fighting purposes than any of the vessels now 
employed in the ne squadron. Over 30,000/. is to be 
expended on each vessel. 








Cardif.—The demand for steam coal for early shipment 
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has been inactive, and stocks have continued meagre. 
The best steam coal has made lls. to 11s. 3d. per ton, 
while secondary qualities have brought 10s. 3d. to 10s. 6d. 
30 ton. The demand for the best household coal has 

mn well maintained; No. 3 Rhondda large has been 
making 10s. 3d. per ton. Foundry coke has brought 15s, 
to 15s. 6d. per ton, while furnace ditto has made 14s. to 
14s. 3d. per ton. The iron and steel trades have been 
dull; heavy section steel rails have made 3/. 12s. 6d. per 
ton, while light section rails have brought 4l. 7s. 6d. to 
41, 10s. per ton. 





Furness Raitway. — The engineering staff of the 
Furness Railway Company is engaged in surveying the 
route of a line from Bardsea, on the shore of Morecambe 
Bay, to Barrow-in-Furness. The new line, if constructed, 
will enable traffic to be carried from Carnforth to Barrow 
and Whitehaven upon almost a dead level. 





Tue INsTITUTION OF JUNIOR EncingERS.—Mr. Alex- 
ander Siemens, M. Inst. C.E., of Woolwich, has accepted 
the Presidency of this Institution (formerly the Junior 
Engineering Society) for the session 1894-5, in succession 
to Mr. J. Wolfe Barry, O.B Inst. C.E. Mr. 
Siemens will deliver his presidential address on Frida’ 
evening, the 16th inst., at the Westminster Palace Ho 


Deratu or Mr. J. Francis.—The death is announced, 
at Easton-on-the-Hill, Lincolnshire, of M. J. Francis, 
C.E. Mr. Francis at one time stood high in his profes- 
sion, but he had lived in comparative retirement for 
several years. He participated in the erection of the 
Crystal Palace and several of the London rail way termini. 
He erected later on a bridge over the Tiber at Rome, and 
he was engaged for no less than 23 years in designing 
and carrying out bridges and other works upon the Great 
Indian Peninsula Railway. 


SEARCH FoR Coat IN East AnciiaA.—A meeting of the 
directors of the Eastern Counties Coal Boring Asso- 
ciation was held at Ipswich on Tuesday, the 30th ulb,, 
for the purpose of going through the tenders for carrying 
out the boring, and it was decided to accept that of the 
Vivian’s Boring and Exploration Company, of White- 
haven. The contractors have to commence operations 
within the next few weeks, and the first bore will be made 
upon the estate of Mr. W. I. Graham, at Stutton, on the 
banks of the River Stour. 





Tue INsTITUTION oF Civi, ENGINEERS.—The opening 
meeting of the 77th session will take place on Tuesday, 
the 13th inst. The well-known premises in Great George- 
street are in course of being rebuilt; but arrangements 
have been made by which the old meeting-room, and rooms 
under it, will be available for the ensuing six months, 
while the contractors promise that a year hence the new 
premises shall be ready. The proceedings on Tuesday 
next will consist of the delivery of the President’s (Sir 
Robert Rawlinson, K.C.B.) inaugural address, and of the 
—. Ny presenting the medals and prizes awarded 
or -94, 





LeicesTER WATER SupPpLy.—According to a local paper 
the latest report with respect to the water supply is 
satisfactory in several respects. Probably the most im- 
pane is the fact that the water has been sampled at 

alf-a-dozen widely separated parts of the borough, and 
found to be up to the requisite standard of purity as 
tested by chemical analysis, although hard. The supply 
from auxiliary sources has now reached over a million and 
a quarter gallons a day, and thus largely reduces the 
pressure on the reservoirs. The stock has risen during 
the past week by 154 million gallons. Unless, however, 
even this is supplemented considerably by additional 
rainfall within the next two days, the prospect of an 
early extension of the present service must be materially 
diminished. 





TRANSATLANTIC MaILs: STEAMSHIP RECORDS.—A pub- 
lished return of the Superintendent of Foreign Mails, 
Washington, for the year 1894, contains an interesting 
statement of the records made by the Transatlantic steam- 
ship companies engaged in conveying the mails from 
New York to London. It gives the average number of 
hours, and the quickest time of the various steamers 
elapsing between the actual receipts of the mails at New 
York and their delivery at the General Post Office, 
London. The records for the best known steamers are 
as follows : 


Quiero Average. 

: hrs. min. hrs. min. 
Lucania 159 7 168 4 
Campania 159 9 167 3 
Teutonic 170 5 174 2 
Paris ... 172 5 178 3 
New York 171 0 178 4 
Majestic 169 9 178 5 
truria ae au we 171 6 178 9 
Umbria ae oe ~~ 173 6 184 1 


The four twin-screws steamers of the Hamburg Packet 
Company have also made remarkable time between New 
York and Southampton, but as theirs are only summer 
trips, and fewer of them, the average is naturally higher: 


Quiokest Average. 
hrs. min. hrs. min, 
0 7 


Normannia 167 169 

Columbia 167 3 178 6 
Fiirst Bismarck is 165 3 175 7 
Augusta Victoria ... 179 6 181 9 








MISCELLANEA. 


Tue Sandwich Corporation Water Works were form- 
ally taken over from the contractors, Messrs. Warner 
and Son, Walton-on-the-Naze, on Tuesday, October 30. 


We have received a copy of the sailing list issued by the 
Manchester Ship Canal ti giving the names and 
dates of sailing of steamers trading between Manchester 
and the principal ports. The list gives useful informa- 
tion, and shows that steady efforts are being made to 
develop the traffic on the canal. 


The Board of Agriculture desire to acquaint intending 
exhibitors at the forthcoming Agricultural Exhibition at 
Montevideo, to which attention was directed by a notice 
issued on the 30th ult., that copies of the regulations and 
forms of entry can now be obtained on application, either 
personally or by letter, from the Secretary to the Board, 
4, Whitehall-place, London, S. W. 

It is proposed to make an early start with the construc- 
tion of metropolitan railways in Paris, in order to have 
those lines which will connect the principal stations and 


the Champ des Mars ready for the 1900 Exhibition. | M. 


This portion of the work will cost about 4,000,000/. The 
lines will be partly constructed by the existing company 
and partly by a newly-formed one, the interest on the 
shares of which will be guaranteed by the Government. 


From acareful analysis in the Railroad Gazette of the 
conditions of railway traffic in thiscountry, and taking 
into account season and return tickets, and the fact that 
when two competing lines run between the same towns, 
the fares on both are fixed by those on the shorter route, 
Mr. W. M. Acworth comes to the conclusion that the 
average passenger fare on our railways is probably some- 
where about .65d. to .75d. per mile, and is certainly not 
higher than .8d. per mile. 


In 1881 a number of the smaller engineering societies of 
the United States joined together to form an Association 
of Engineering Societies, with the object of securing a 
joint publication of papers and Transactions. Other 
societies have since joined, and the Journal of the Associa- 
tion has grown until its annual volume contains 657 pages 
of text and 211 pages of index to current engineerin 
literature. An effort is being made to still further exten 
the scope of this Association, particulars of which can be 
obtained from Mr. J. C. Trautwine, Jun., secretary, 419, 
Locust-street, Philadelphia. 


A meeting of the Birmingham Association of Mechani- 
cal Engineers was held on Saturday last in Birmingham, 
when a paper, on “ Explosives under Control,” was read 
by Lieutenant - Colonel Barker, ns of the 
Royal Small Arms Factory, Sparkbrook, and formerly 
assistant superintendent at the Waltham Abbey Powder 
Factory. As illustrating the regularity of cordite, the 
author stated that a few weeks back at Shoeburyness 
three successive shots fired at a target 2000 yards away 
all passed through the same hole, which was equivalent 
to hitting a shilling three times in succession at 400 ft. 
As regards initial velocities, one of 4980 feet per second 
had been attained at Elswick in experimental work. 


In a paper on boat traction on canals, presented to the 
Paris Académie des Sciences, M. Maurice Levy states 
that the cable system has given excellent results in an 
experimental installation tried on a 3-mile length of canal 
in the suburbs of Paris. A somewhat similar plant, 
erected by the German Government on the Oder and 
Spree Canal, has been less successful. The winding engines 
should, M. Levy states, be placed 25 miles apart when the 
traffic is 1,000,000 tons per annum ; for 2,000,000 tons they 
should be placed at about 20 miles apart; for 3,000,000 
tons at about 164 miles apart, and for 4,000,000 tons at 
about 14 miles apart. The system is not economical for 
a traffic smaller than 1,200,000 tons perannum. The first 
cost of the system is about 1600/. per mile. 


A yee of the Hull and District Institute of Engi- 
neers and Naval Architects was held on November 1 at 
Kingston-upon-Hull, when a paper on “‘ Electricity on 
Board Ship, and its Application as Motive Power for 
Auxiliary Machinery,” was read by Mr. A. H. Gibbings. 
The author held that electricity would have been adopted 


much more universally on shipboard had it not been for | ,. 


the amount of bad work which had been far too common 
in ship plants. Electricity might well be used for operat- 
ing the various winches, cranes, capstans, &c., distributed 
over the ship. Messrs, Siemens Brothers had shown at 
the Royal Naval Exhibition an electric winch capable of 
lifting 5} tons at the rate of 100 ft. per minute, with an 
expenditure of 35,000 watts, and Messrs. Crompton 
supplysimilar machines. An electrical steering engine had 
also been devised by Messrs. Siemens, whilst for driving 
ventilating fans the current could be u very conve- 
niently, as had been done by Messrs. J. H. Holmes and 
Co., of Newcastle-on-Tyne. Messrs. Crompton, in con- 
junction with Mr. Speers, were now altering an existing 
winch on board one of the boats belonging to Messrs. 
Wilson, so that it could be driven electrically. 


Mr. E. M. G. Eddy, the Chairman of the Board of 
Railway Commissioners of New South Wales, has de- 
clined the offer of the Government to re-engage him for a 
second term of seven years ata salary of 4000/. a year. 
Mr. Eddy was appointed by the Government of Sir 
Henry Parkes in the year 1888, ata salary of -& 

ear, and his period of service expires in October, 1895. 

he financial results of the working of the railways under 
Mr. Eddy’s management have been highly satisfactory, 
The earnings of each mile of line open for the railway 
year ending in June last was 1159/., or 36/. more than 
when the Chief Commissioner took office in 1888, and 
through the more economical administration of the pro- 
perty 1291. per mile additional net profit was paid into 








the Treasury. The net return last year from the 2501} 
miles of railway open, after paying working expenses, 
was 1,270,6102. The accumulated increase in the net pro- 
fits paid into the Treasury during the six years was 
2,212,8407. Mr. Eddy announces that it is his intention 
to leave for England in March next, and he will represent 
the colony at the Railway Congress which will be held in 
London in June next. After the congress he will not 
return to the colony. It is understood that he is about 
to accept an offer which has been made to him of the 
position of manager of an English railway company. 


A meeting of the Engineering, Electrical, and Allied 
Trades Sections of the London Chamber of Commerce 
and others interested in the construction of light railways 
and steam and electric a was held on Friday last 
at the offices of the Chamber, Botolph House, Eastcheap, 
to consider the Board of Trade circular letter. Mr. R. EF. 
Crompton, who was voted to the chair, briefly opened the 
meeting, when a discussion followed in which Messrs. 
Alexander T. Penney, F. Bolling, J. G. L. Stephenson, 
B. J. Jenkins Head, A. von Glehn, A. Macdonell, S. 
Sellon, Sydney Morse, E. Garcké, Major Flood Page, and 
ajor-General Webber took part. The importance of light 
railways or tramways was generally recognised by the 
various speakers, and reference was made to the great suc- 
cess which had attended the working of such undertakings 
in Belgium, France, and the United States. The want 
of success of the light railways constructed in Ireland 
was attributed to various causes. General Webber said 
it would be quite a mistake to suppose that light rail- 
ways in Ireland had not paid their way in any case. In 
two or three cases where there was sufficient traffic to 
serve they had paid, and the baronial guarantees had not 
been called for. On the motion of Major Flood Page, a 
resolution was unanimously passed expressing the opinion 
that the increase of light railways and steam and electric 
tramways would exercise a great and beneficial influence 
upon the internal trade of the country, and that the 
facilities for their construction throughout the kingdom 
should be increased. A further resolution was afterwards 
passed, on the motion of Mr. Garcké, appointing a com- 
mittee to consider the whole subject of the Board of 
Trade circular on light railways, to determine the points 
and suggestions to be submitted to the Board of Trade, 
and to select, subject to the approval of the council, 
two delegates to represent the Chamber at the proposed 
conference. 





GERMAN SHIPBUILDING.—A Bremerhaven firm has com- 
menced a five-masted sailing ship of iron, which will be 
365 ft. long, 50 ft. beam, and 314 ft. depth, her gross 
burden being 4280 tons. 





NorrTuHERN Paciric RattRoaD.—The net earnings of the 
Northern Pacific Railroad in the financial year ending 
June 30, 1894, were 4,585,521 dols., as compared with 
8,985,906 dols. in 1892-8. The ratio of the working ex- 
penses to the traffic receipts stood in 1893-4 at 74.38 per 
cent., as compared with 62.43 per cent. in 1892-3. 





THE GLASGOW AND WEstT or ScoTLAND TECHNICAL CoL- 
LEGE Sorentiric Socrety.— On Saturday evening, No- 
vember 3, Mr. Gilbert Thomson, M.A., C.E., delivered a 
lecture to the members of the above society, the subject 
being ‘‘Sanitation as an Application of Science. The 
President, Mr. Bennie, occupied the chair, and introduced 
the lecturer of the evening. Mr. Thomson began by 
mentioning that the scientific study of sanitation was of 
modern growth, and he traced its origin in part to the 
public anxiety caused by the cholera scaresof 40 years 
ago. The lecturer then proceeded to give examples where 
scientific research had aided sanitation, as, for example, 
in determining the causes of impurity in water, both by 
chemical and bacteriological analysis. Mr. Thomson then 
dealt with the subject of ventilation, both of buildings 
and sewers, calling attention to many fallacies in connec- 
tion with the application of scientific laws bearing on 
these subjects, such as the laws of diffusion and flow of 
gases, and the laws of fluid friction. He also dealt with 
the commercial aspect of this question. The lecturer 
then proceeded to consider the problem of the dis of 
an considering it principally from an engineering 
tandpoint, and mentioning various scientific formule, 
which, when combined with experience, give the best 
results. In this connection he touched upon the 
question of open gratings in the streets, and came 
to the conclusion that this was the best practical 
method, which engineers were acquainted with, for 
) ag wd for the least harmful escape of sewer gas. 

r. Thomson now dealt with house sanitation, reviewing 
briefly the great improvements which had been made in 
domestic sanitation in modern times, and pointing out 
the lines upon which further progress could be made. As 
an example of a piece of apparatus which had stood the 
most severe tests which scientific experts and long ex- 
perience could put it to, he mentioned the water trap asa 
most efficient device for preventing the age of in- 
jurious gases into dwelling-houses. Mr. Thomson con- 
cluded a most valuable paper by pointing out cases where 
scientific knowledge could be relied upon, and where it 
should go hand-in-hand with experience in order to be 
invaluable. Professor Sexton, who was present, then 
made some interesting remarks, in which he impressed 
upon his hearers the necessity of widening their scientific 
ieee order to make them applicable to new conditions, 
as this was a point which was often overlooked, and to 
which numerous failures could be attributed. After some 
instructive questions had been asked and answered, Mr. 
Van Straaten gave a description of a “‘ thal-potassimeter” 
which Professor Sexton supplemented, and thereafter 
some remarks by the President brought a most successful 
meeting to a close, 
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THE BORDEAUX EXHIBITION, 1895. 
Tue Antwerp Exhibition is closed, after havin 

run its six months’ life under somewhat untowa 

conditions of weather and other circumstances. 
The buildings were extensive and well adapted for 
their purpose, the grounds were beautiful, and the 
outside attractions numerous and pronounced. But 
the public did not justify the anticipations of their 
attendance, and showed no particular enthusiasm 
or business interest. The weather was exception- 
ally bad, and a long succession of wet days threw a 
gloom over the entertainments, reduced the num- 
ber of visitors, and discouraged the keepers of 
restaurants and those exhibitors who sold, as well 
as displayed goods. The organisation of the exhi- 
bition was a somewhat unusual (and unfortunate) 
combination of State patronage and private specula- 
tion. The supreme Government and the Munici- 
pality of Antwerp endowed the exhibition with a 
high degree of importance, which in many ways was 








pany characteristic of the undertaking. How it 
will turn out financially for the shareholders we 
have at present no means of knowing; if badly, 
the failure may be ascribed chiefly to the unpro- 
pitious season, for, on the whole, the management 
was good, and the attractions generally excel- 
lent. This country is chiefly interested to know 
whether the British section at Antwerp was repre- 
sentative and successful ; whether the exhibitors 
will return satisfied with results, and with the 
manner in which their interests were looked after ; 
and whether their experiences at Antwerp were 
such as to encourage or discourage them from co- 


That the conditions under which the section was 
formed were not favourable may be at once ad- 
mitted. The Foreign Office gave a sort of official 
stamp to the section, by sanctioning the appoint- 
ment of the British Consul at Antwerp as Commis- 
sioner-General, and besides this it made the muni- 
ficent grant of 400/. The Lord Mayor, Sir George 
Tyler, gave the weight of the Mansion House to 


ber of Commerce worked well and persistently, 
with the same end ; and a special committee spared 
no pains to help make the section a success. We 
are not going to inquire now as to whether the 
results obtained repaid the labour bestowed by the 
committee, and the money spent by exhibitors, 
who, together with the members of the British 
jury, are best able to reply. But we cannot 
refrain from congratulating Mr. John P. Best, of 
Antwerp, upon the real triumph he achieved as 
controller of the maritime section, in which Great 
Britain took a prominent and altogether represen- 
tative part. Unfortunately this collection was 
wholly distinct from the British section, which 
suffered greatly in consequence. While British 
shipbuilders and owners exhibited apart from the 
national section by necessity, not a few English 
manufacturers placed themselves voluntarily under 
foreign flags, and they appear well pleased with 
the result. The opinions of such exhibitors would 
be of high value to compare with those of ex- 
hibitors in the British section. The point is, we 
think, of very considerable importance for English 
exhibitors at similar foreign provincial exhibi- 
tions, such as that to be held at Bordeaux next 
year. 

This exhibition does not—like the recent one at 
Antwerp—enjoy Government patronage, but is the 
creation of a very important local body, La Société 
Philomatique de Bordeaux, which has already 
carried out twelve exhibitions. This scientific and 
literary association has done much to promote pro- 
gress in Bordeaux, and there is little reason to 
doubt that their present undertaking will be in 
all respects highly successful. The Philomatic 
Society of Bordeaux is quite an ancient one ; it 
was founded on August 5, 1808, and was reared on 
the ruins of two predecessors, the Société du 
Musée d’Instruction Publique, founded in 1801, 
and the Société du Musée, dating from 1783. The 
object of the society is to ‘‘ promote all that can con- 
tribute tothe advancement of useful and agreeable 
knowledge ; to excite competition, stimulate in- 
dustry, and facilitate the reunion of talent.” As 
long ago as 1859, one of the society’s bye-laws pro- 
vided for the establishment of exhibitions, but in 
effect this provision had been long anticipated, for 
it organised an exhibition in 1827; the last was 
held in 1882, when 6000 exhibitors participated, and 
more than a million visitors entered the gates. 
This exhibition was a brilliant success. It was not 
broadly international, being reserved for France, 
Spain, and Portugal, and their colonies ; although 
as regards wines and liquors, it was universal. The 
buildings were erected on the Place de Quinconces 
beside the Garonne; the exhibition covered no 
less than 100,000 square metres, and over 60,0001. 
were expended. Now, after a lapse of 13 years, a 
thirteenth exhibition is to be held, on the same site, 
but on a larger and more comprehensive scale, and 
international to a large extent. That it will be suc- 
cessful in its design, arrangements, and organisa- 
tion, may be taken for granted, for in exhibition 
work France leads the world. The contents of the 
exhibition will be divided into 10 sections, 33 groups, 
and 133 classes. These are : 





Section. a Group. Classes. 
I. | Education .. 1 lto 9 
Il. | Fine Arts .. 2to8 10 ,, 28 
III. Social Science 9, 10 29 ,, 38 
IV. Agriculture 11 to 16 34 ,, 54 
V. | Wines and Liquors 17 ,, 19 55 ,, 65 
VI. | General Industries 20 ,, 24 66 ,, 98 
VII. Habitation .. ee e+| 25 55 27 94 ,, 106 
VIII. Transport .. ae aa --| 28,, 81 | 107 ,, 122 
IX. Electricity .. es é2 32 123 ,, 130 
p aT and Coloni 83 181 ,, 133 











A very comprehensive classification, and one, no 
doubt, that will be well represented in all groups. 
The conditions of exhibiting are those usually in 
force on such occasions, including a fixed tariff for 
space occupied by the exhibitor. These are approxi- 
mately : 


Per oer. 
8. lo 
In the main building : Floor space 40 
” * Wall ” 2 5 
In annexes: Floor space ... 7 ; 
In grounds, with privilege of building ic 1 3 
without Pe an 0 6 


These prices may be raised for special positions or 
reduced for large areas. In addition there is a tax 
of 20 francs due on application for space. The 
question of special interest for us to consider, in 








encourage British exhibitors ; the London Cham- 
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relation with this exhibition, is whether it will be 
expedient to attempt to form a British section. A 
little consideration will, we think, show that any 
such effort would be quite undesirable. In the 
first place, any committee organised for such a 
purpose would not enjoy the patronage of the 
Foreign Office, nor even the nominal assistance 
of such a grant as was made for Antwerp. If a 
British section were formed, space must be secured 
in good time, and, of course, paid for. This would 
involve a heavy outlay or guarantee by the com- 
mittee, which we, of course assume, would work with 
the object of covering the outlay, but nothing more. 
Supposing the Bordeaux Exhibition management 
made so large a concession as 50 per cent. on their 
tariff, if a large block of space were acquired, yet 
half of this space must be devoted to passages, and 
the charge to exhibitors, so far, would remain as 
before. In addition, all the inevitable expenses of 
managing a section—decorations, staff, publica- 
tions, &c.—must be met by imposing an additional 
charge on the space, and probably exhibitors would 
have to pay 7s. or 8s. a square foot for what they 
occupied. In our opinion this, the first step of the 
committee, would be far too serious a one to be 
undertaken by any responsible body, however 
anxious they may be to uphold and promote British 
industries abroad. And we do not think that even 
if these liabilities were undertaken, a suflicient 
response would be made by our manufacturers to 
justify the creation of a section which would require 
the co-operation of several hundreds of exhibitors. 

On the other hand, there are a certain number 
of manufacturers who will, no doubt, desire to ex- 
hibit, and who can do so with much advantage to 
themselves. Our trade with Bordeaux is of large 
volume, though of limited variety, and it would 
be unfortunate if any persons desiring to exhibit 
were prevented from doing so for want of proper 
facilities. As we have already seen, not a few 
English manufacturers have found advantages in 
exhibiting in foreign sections; the habit is 
growing, presumably because it is advantageous ; 
and however much we may deplore the fact, it is 
better frankly to acknowledge that it is preferable 
to have English manufacturers scattered among 
foreign exhibitors than to have entire abstention, 
or a British section unworthy of the name. It ap- 
pears to us that the forthcoming Bordeaux Ex- 
hibition is one to be approached in this way. 
Not being truly international (except for wines 
and liquors, electricity, and social science, only 
England, Belgium, Switzerland, Italy, Spain, 
and Portugal are invited to participate), there is 
less reason for any general effort at representation, 
while, at the same time, it is most desirable that 
those industries which could be profitably displayed 
should not be absent. We understand that a 
British Commissioner has already been suggested 
at Bordeaux, and we think that a committee 
might most usefully be formed by the London 
Chamber of Commerce whose functions would be 
limited to making information public, and, in con- 
nection with the resident commissioner and the 
British Consul, affording such facilities as may be 
possible, to the intending British exhibitors, who 
would, no doubt, be furnished by the exhibition 
authorities with the space they require in the groups 
to which the exhibits may respectively belong ; 
under such conditions they would be certain to 
receive as much consideration as if they were grouped 
together. By this means alone, we think, it will 
be found possible to secure the participation of 
those British manufacturers desirous of exhibiting, 
and at the same time to show our desire of aiding as 
far as possible in the success of the exhibition. 





WESTERN AUSTRALIAN GOLDFIELDS. 

Ir is but two years since two prospectors, Bayley 
and Ford, discovered gold in payable quantities— 
it might truly be said in sensationally large quan- 
tities—at Coolgardie, 355 miles east of Perth, and 
fully 100 miles to the east of the centre of the 
Yilgarn Goldfield, and since then there has been a 
panic rush to the new Eldorado, as it has been 
called. The enormous interest associated with the 
discovery is pronouncedly indicated by the fact 
that since January last 72 companies have been 
floated, with an aggregate capital of 4,333,400/., and 
there are evidences that the list is not by any 
means exhausted. The chances, indeed, seem to 
be that this will not be so until the area around 
Bayley’s Mine for a great distance is entirely 
covered by prospectors representing syndicates 





with high-sounding names, and burrowing for the 
precious metal, or until some few of the companies 
already formed come to grief, and thus impress 
upon the public that the assertions of the company- 
promoter are not always to be relied upon. 
That gold exists around Coolgardie there is 
proof in abundance. The statements of the 
officials of the Government Mining Department 
are unimpeachable. Moreover, the actual returns 
of gold won under the most adverse conditions 
clearly prove its existence. The total value of gold 
exported as declared at the Customs shows a great 
development, particularly as regards the new fields. 
It may be interesting to give the returns as far as 
they have been declared. Those for the first six 
months of the current year, too, are available : 


Value. 
Oz. £ 


- 1,207 
4,873 19,492 
3,493 13,098 
15,4924 58,871 
22,806 86,664 
30,311 115,182 
59,548 226, 
1 110,890 421,183 
Six months 1894 75,817 288,110 

The progress in the three years has been most 
marked, as there is every prospect of the value of 
the exports being between 600,000/. and 700,000/. 
for the current year. Moreover, there is evi- 
dence that a large amount of gold is now carried 
away from the colony without its export being 
officially recorded. It is interesting further to 
note the progress of the Coolgardie mining district. 
Up till the spring of this year it formed part of the 
Yilgarn district for administrative purposes ; but 
when the number of claims multiplied so rapidly, 
it was considered desirable, in view of the fact that 
it was over 100 miles distant from the headquarters 
of the Yilgarn district, to give it a separate 
existence, and last month Coolgardie itself was 
divided into two districts—East and West. The 
returns up till the spring are, therefore, included 
in the Yilgarn total. Two years ago the amount 
exported per quarter was about 5000 oz ; the total 
for 1892 is stated to be 21,209 oz. For the first 
quarter of this year, the total, we are informed 
by the Agent-General for the colony, was 23,555 oz. 
8 dwt. 8 gr. For the June quarter, the total for the 
Coolgardie district alone was 19,209 oz. 3dwt.11 gr., 
and for the Yilgarn district, 3201 oz. The quarterly 
total, therefore, equals the annual total of two 
years ago of any of the Western Australian fields, not 
excepting Murchison, where the gold is found near 
the surface, and where no water difficulty prevails. 
It is, therefore, very evident that sanguine expecta- 
tions are justified, especially when it is remembered 
that the amount indicated has been won under 
adverse circumstances, and with very primitive appli- 
ances. It should be borne in mind that, for the most 
part, the ore is treated by the crudest appliances, and 
that only in the Bayley’s Mine has machinery been 
applied ; it may therefore be fairly inferred that the 
future of the colony will be a brilliant one. 

The confidence created by this prospect, how- 
ever, may, according to present indications, defer 
permanent success. In the first place, there is too 
great a tendency to subscribe capital without 
reasonable guarantee of return. In the month of 
September, for instance, companies whose capital 
aggregates 2,346,000). have been offered, and in 
many cases subscribed for two or three times over. 
Some who regret that they did not secure allotment 
may live to rejoice over the fact, for there can be 
little doubt that many of the companies are doomed 
to failure. And the result may be acollapse which 
will temporarily, at least, injure the prospects of the 
colony. A great need exists for accurate reports of 
surveys, and the companies that have invited the 
Mining Warden, who is the supreme Government 
authority, to report on their property have acted 
wisely. Again, in many cases the capital is insufti- 
cient. If a large proportion of that subscribed went 
to Australiaas working capital, probably the nominal 
amount might in most cases be large enough; but 
an analysis on this point in the Investors’ Review, 
shows that only in few a cases does the half of the 
capital go to the colony, and in some cases only one- 
fifth remains after the company-promoters, &c., have 
been satisfied. Without increasing the aggregate, 
the advantages of greater working capital might 
have been secured if many of the smaller companies 
had been amalgamated, for this would have insured 
economy in management expenses and also in direc- 
tors’ fees. No doubt this policy will ultimately 





prevail ; the Mining Department of the colony anti- 
cipates such a result, for in a report just issued, it is 
pointed out that under the actual circumstances only 
extensive gold deposits can be worked profitably, and 
it will take time before the lower grade ore can be 
treated advantageously. Therefore it would be 
advisable for the owners of leases in the different 
properties to amalgamate their holdings, and to put 
the direction of the prospecting work into the 
hands of one capable professional man. Unity as 
well as energy of purpose and great economy are 
required to create a few payable mines. The cases 
of a 4-ft. to 8-ft. reef with good yield, as at the 
Bayley Mine, which has now been sunk to a depth 
of 240 ft., are extremely rare. 

Indeed, it will yet be found inevitable that, 
instead of many small claims, only a few large areas 
can be judiciously and energetically prospected. 
The experience in the Transvaal following the great 
rush to Johannesburg, should profit the Coolgardie 
prospectors. There a collapse followed ill-conceived 
measures and independant action, the latter dictated 
probably by jealousy, if not by company-promoters’ 
greed, and it has only been after reconstruction, 
and the application of the cyanide process for re- 
covering gold from the refractory tailings, that some 
degree of success promises to be permanent. At 
Coolgardie the conditions, as we shall presently 
show, are more arduous. The ore is quite as re- 
fractory. Lord Fingall, who has had special opportu- 
nities of studying the question on the ground, says 
that an assay giving 2 oz. of gold to the ton of ore 
is quite common in Western Australia ; but while 
this would be exceptionally good at the Randt 
mines, he would not advise British investors to put 
their capital into West Australian mines unless it 
showed an assay of, say, 7 oz. or even 10 oz. of gold 
to the ton. Richness is required to cope with 
the water difficulty, which again greatly affects the 
recovery of the gold. 

Wet crushing and amalgamation succeed in the 
Murchison district, and in some measure in the 
Yilgarn district, although at best only a part of the 
actual gold can be saved, especially when the ore is 
from deep levels. In Murchison the gold ore is 
largely taken from near the surface. Moreover, 
the process requires fresh water, which is very 
scarce in the Coolgardie district. Artesian water 
is not obtainable, boring and shaft-sinking in the 
strata producing salt water. Two methods of 
securing fresh water are adopted. One is by the 
collection of surface or rain water in tanks, and 
this year the Government constructed tanks with the 
view of meeting the case. But the rainfall is only 
6 in. to 10 in. in an average year, and a preponde- 
rating proportion must be absorbed by evaporation 
and percolation. Indeed, the Earl of Fingall, who 
has this week returned to London from Coolgardie, 
states that the tanks were of no avail. Effort is 
made to sink wells in the strata of elevated 
areas of the archean formation—unremoved and 
accumulated detritus derived from the decom- 
position of the granite rock. The price of 
water is 1s. per gallon, a fact which indicates that 
extensive measures must be adopted before the 
gold can be recovered. At many of the mines 
water has been struck at a depth of between 
115 ft. and 200 ft., but it must be condensed 
before use for domestic purposes. The abun- 
dance of chloride of sodium suggested to the 
Government mining officials the employment of 
chloride as a means of gold reduction, but, as a 
matter of fact, the whole subject of the reco- 
very has yet to be thoroughly investigated, and 
Lord Fingall suggests that it might pay to take the 
ore from his mine and ship it in bulk to be treated 
elsewhere. This could only be done with very rich 
ore, for the transport facilities are not yet satisfac- 
tory. The Government, however, are alive to the 
necessity of improving these, so that machinery 
may be taken to the mines for the efficient working 
of the gold. 

Coolgardie is about 370 miles due east of Fre- 
mantle, the port for Perth, the capital of the 
colony, and of this, about 260 miles may be covered 
by rail to Southern Cross, the centre of the Yilgarn 
goldfield. The remaining 110 miles to Coolgardie 
over sand and scrub is traversed by coaches, while 
trains of camels have been used for some time for 
baggage, &c. The transport charges are very 
heavy. The Government, however, satisfied with 
a ce of the goldfield, have just autho- 
rised a loan for the construction of a railway, which 
it is hoped will be completed in 18 months, and 
thus one of the needs of the goldfields will be satis- 

















_ Nov. 9, 1894.] 


ENGINEERING. 





613 








fied. It remains then for the companies to find 
and to apply the most effective means of overcom- 
ing the water supply difficulty, and of recovering 
the ore. Whether or not a wise discrimination on 
the part of the investing public will discourage the 
promotion of bogus concerns, remains to be seen. 
It is doubtful, as the prospects on all sides are 
painted with such glowing colours. But, after all, 
the lapse of time, even although it delays the per- 
manent security and brings loss to many, will 
restore equilibrium. 








ARMOUR PLATES AND PROJEOTILES. 

THE struggle between armour and projectiles is 
ever going on, but usually the shot keeps well 
ahead in the race, at least under peace conditions. 
In spite of the change from wrought iron to com- 
pound, from compound to all-steel, and from all-steel 
to hard-faced steel, perfect immunity from penetra- 
tion is never secured. Either the projectile or the 
gun meets every advance on the part of the plate 
by a corresponding improvement, the latest thing 
being the so-called Russian magnetic shot. ‘The 
nature of this is an official secret, but very shrewd 
guesses have been made at its construction. Cap- 
tain Tressider has recently offered his to the Corps 
of Royal Engineers in a paper entitled ‘‘ Notes on 
Armour Plates and their Behaviour under Fire,’’* 
and he bases his opinion that the secret improve- 
ment is the addition of a cap made of wrought iron, 
or very mild steel, on the following evidence. Noone 
was allowed to see the shot before firing, nor after it 
was fired, until the Russian officers had handled it. 
It was called, in joke, magnetic, and it seems likely 
that magnetism would be a ready means of retaining 
the cap in place. A fired shot was, however, tested 
for magnetism two days after it was used, and dis- 
played none. One of the shot having been fired ata 
tough homogeneous plate, broke in two, and left its 
head imbedded. Projecting backwards from that 
head was a strip of soft iron or steel, as if the cap 
had been carried into the plate, and a strip had 
been squeezed from it to the rear. By accident a 
momentary glimpse was obtained of a bright object 
of iron or steel, about 4 in. or 5 in. long, and 
pointed at one end, and there can be little doubt 
it was one of the caps. From a calculation of the 
velocities officially announced of the capped and un- 
capped shot, it is found that the former were 34 lb. 
the heavier. From these data Captain Tressider 
has constructed the annexed section of the cap. 
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A capped projectile had been previously tried in 
England, but without good results. The experi- 
ment arose from its being found that if a hin, 
plate of wrought iron were placed over a steel-faced 
armour plate, the latter lost its power of breaking 
up chilled shot, and became of less avail than 
wrought iron. The Russians have evidently been 
more successful in their attempts, for hard-faced 
plates 6 in. thick, backed with soft pine and three 
4-in, boiler plates, were readily pierced by capped 
shot, but broke up Holtzer pom of the latest 
pattern. This smashing of the projectile is ex- 
plained by Captain Tressider to result from the 
compression of the point of the shot when it strikes 
the hard face. At this time it is without any lateral 
support, such as it would get from the walls of the 
indent if the plate were soft and it penetrated it at 
once. A cleavage then occurs in the metal round 
the point, causing a minute fragment of the latter 
to be detached in the form of a double cone. One 
apex of this cone is the original point of the 
shot, and the other a new point in the opposite 





* “Notes on Armour Plates and their Behaviour under 
Fire,” by Captain Tressider, C.M.G. (late R.E.). Pub- 
lished by the Royal Engineers’ Institute, Chatham, and 
sold by W. 


and J. Mackay and Co., Chatham. [2s.] 








direction. The initial split is followed by a thou- 


sand.others, which maintain a direction parallel 
approximately to the rear surface of the originally 
formed double cone, and in this way the point of 
the shot is rapidly disintegrated, the resulting 
conical laminz breaking up and flying tangentially 
to the plate as fast as they tend toform. ‘ All this 
work is initiated on the shot and none on the plate 
at the first stage of penetration. Were the work 
done on the shot at this stage, the plate would only 
suffer from a shower of langridge ; but the doing of 
work involves the element of time, and the time 
the fast-flying shot requires to traverse a few inches 
is less than that required for its work of destruction 
to be done. Therefore the shot goes on and 
achieves more or less penetration, not as unbroken 
shot, but first with its point split, then shattered, 
and lastly pulverised, all these changes taking 
place during that minute fraction of a second neces- 
sary for the doing on the shot of the work that was 
initiated at the instant of first impact.” The body 
of the projectile is crushed on to its back-pointed 
head, and broken in pieces, which are minute at 
the leading end and larger towards the base. When 
the indent is full and piled up, the succeeding 
portions fly off tangentially over the surface of the 
plate, the last. few fragments being found in front 
of the target. 

If the velocity of the shot be so small that, in 
proportion to its strength, it is able to bear with- 
out splitting the longitudinal compressing force, 
then the hard-faced plate behaves much as if the 
hard face were absent, except that instead of the 
surface flowing under the strain, as it would in a 
homogeneous plate, it breaks and crumbles. As the 
shot enters it has to displace the metal, and the 
easiest way for it to escape is towards the front ; in 
a soft plate it flows, and a ‘‘lip,” or ‘‘rose,” or 
‘*fringe” is raised, gradually increasing until its 
inner diameter is slightly greater than the 
diameter of the shot, while its cubic content 
is equal to the cubic content of the imbedded 
portion of the shot, that is, from point to 
shoulder. In a hard-faced plate this flow 
results in fracture. As the shot penetrates deeper, 
the displacement of the metal of the plate takes 
place in another direction, and a bulge begins to 
form at the back, and grows bigger and bigger 
until its back surface commences tearing asunder, 
usually in three or five directions from its centre. 
The shot immediately finds a sudden and increasing 
reduction in the resistance offered it, and by the 
time its shoulder emerges from the plate it has 
only to overcome the friction between its exterior 
and the tight-fitting hole, and that due to piercing 
the backing. In a wood - backed wrought-iron 
plate, the resistance in the first and sixth stages, 
that is, before the commencement of the lip, and 
during the passage of the shot out of the plate into 
the backing, is almost negligible, and 80 per cent. of 
the work is done during the third stage, that is, 
during the production of the back bulge. Hence 
the resistance of the plate is all-important ; 
the greater the breaking strain, provided the 
plate does not split, the more resistance it 
will offer to a shot. But a high breaking strain 
usually implies brittleness, and therefore a hard 
plate runs the risk of being broken into pieces 
without being pierced. If, however, the hard por- 
tion be confined to the face, and toughness be 
secured by a softer back, then almost entire immu- 
nity from cracking is secured, If the shot can 
escape pulverisation at the hard face, then the 
hardening adds but little to the resistance of the 
plate. Butif, as is the intention, the face pulverises 
the point of the projectile, then its further pro- 
gress is greatly hampered. 
plate is a tough homogeneous plate with a bulwark. 
If the bulwark does not fail, it is better than any 
homogeneous plate ; and if the bulwark does fail, 
it is atough, homogeneous plate still.” An intensely 
hard face which causes the shot to be pulverised on 
impact, adds enormously to the resisting power. At 
some trials in Holland in August, 1893, of 5-in. 
Krupp steel shot against 6-in. hard-faced plates, it 
was found that at velocities of 1444 foot-seconds 
and 1575 foot-seconds the points of the shot pene- 
trated 6.89-in. and 8.07 in. respectively, and 
then the shot rebounded intact. At velocities of 


1640 foot-seconds, 1771 foot-seconds, and 1880 foot- 
seconds, the shot splashed and pulverised, while 
calculation and analogy show that at 2400 foot- 
seconds the shot would have passed completely 
through. When similar shot were tried against 
homogeneous plates, the penetration was slightly 


‘* A modern hard-faced | g,ij1 


less at the first two velocities ; it was 7.68 in. at 
the third, 17.5 in. at the fourth, while at the fifth 
the plate was perforated and badly broken. 

The behaviour of a plate under fire is largely in- 
fluenced by its backing. If a homogeneous plate 
be fixed, the shot has greater difficulty in forming 
the back bulge, and expends more work in getting 
relief out of the front one. Further, the resistance 
to breaking open the back surface and penetrating 
the backing is immensely increased. A hard-faced 
plate obtains still further advantage from a rigid 
backing, for if the plate is of insufficient thickness 
of itself to give adequate support to its hard face, a 
rigid backing tends to remedy this defect. Captain 
Tressider says that a mathematically rigid backing, 
which would render the formation of a back bulge 
impossible and compel the shot either to split the 
plate or remove to the front all the metal in its 
way, would affect resistance enormously—probably 
multiply it many times rather than simply add 
to it. 

The advantage which the shot obtains on the 
proving ground will largely disappear in action, 
while the benefits conferred by hard-faced plates, 
as compared with homogeneous ones, will be in- 
creased. There have been very few experiments 
made with oblique attack, but those on record 
show that it is exceedingly ineffective. It is not 
merely that the thickness of the armour is increased, 
as measured on the angle, but that the shot glances 
off, scoring a deep groove, and is broken. When it 
strikes on a hard-faced plate the compression of the 
point is no longer symmetrical, and the irregular 
strains set up are likely to aid in the pulverisation 
of the point. Thus it becomes probable that all 
oblique-acting shot will be stopped. Even the 
magnetic Russian shell loses its advantages under 
these conditions. Of course, there will be some 
normal blows, and it ‘is possible that the armour 
will suffer. The homogeneous plates will be pene- 
trated, and the hard-faced ones possibly cracked. 
but a ship with broken armour isin a very different 
position from one that has had a number of shells 
exploded in her vitals. If only the fragments of 
the plates can be held to the backing, they will offer 
a defence that will not be despicable. 





THE WEATHER OF OOTOBER, 1894. 

THE averages of the meteorological observations 
for October show the weather to have been of a 
normal character throughout the British Islands ; 
but it was very variable in time and locality, 
most of the heavy rains coming in the latter part, 
and there was a general deficiency of sunshine, and 
a prevalence of storms. The mean pressure and 
temperature of the atmosphere, at extreme posi- 
tions to which the Isle of Man is central, were as 
follows : 

















, Mean . 
Mean Difference Difference 
Positions. Pressure. | from Normal. — from Normal. 
in. in. deg. | deg. 
North 29.91 above 0.21 47 nil 
South 29.92 - -01 54 above 1 
West 29.87 2 -06 61 nil 
East 29.93 - 09 50 2 
Central 29.92 2” 10 50 a 

















The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results : 











| 
Places. | Rainy Days. | Amount. ee 
| in. in. 
Sumburgh .. 21 3.72 | 0.55 less 
illy .. oe 15 4.30 0.60 more 
Valentia 16 5.20 0.68 less 
Yarmouth .. 22 2.70 O22 . 





The daily general directions of the winds over 
these islands give a resultant from S.S.E., or from 
S. taking the estimated strength into the computa- 
tion, and §. is indicated by the mean distribution of 
—— pressure. The normal resultant is 
W.S.W. 


Measurements of rain attaining 1 in. or more in 
the preceding 24 hours were made on the 20th at 
Pembroke 1.0; 21st, Roche’s Point 1.2, Prawle 
Point 1.02, Liverpool 1.05 ; 24th, Valentia 1.45, 
Roche’s Point 1.8, Pembroke 1.02, Holyhead 1.21, 
Donaghadee 1.25, Ardrossan 1.22; 25th, Storno- 
way 1.74, Belmullet 1.65; 27th, Holyhead 1.03 ; 
30th, Prawle Point 1.06; 31st, Roche’s Point 





1.05, London 144, Dungeness 133. The 
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highest temperature, 68 deg., was reported at 
Cullompton on the 11th; the lowest, 18 deg., at 
Braemar on the 23rd. Sharp contrasts of tempera- 
ture are now notable occurrences. At 8 A.M., 21st, 
while Scilly had the mildness of 50 deg., Nairn was 
chilly at 31 deg. ; 22nd, Scilly 51 deg., Lough- 
borough 24 deg.; 23rd, Scilly 57 deg., Lough- 
borough 26 deg. The mean temperature at 8 a.M., 
Greenwich time, for the entire area of these islands 
at the sea level was 50 deg. on the 3rd, 55.5 deg. 
on the 12th, 41.5 deg. on the 19th, 51 deg. on the 
25th, 46 deg. on the 27th, 51 deg. on the 3lst. 
The greatest atmospherical pressure, 30.55 in., 
occurred on the 1st ; the least, 28.6, on the 25th. 
Reckoning by the weather notations, clear days 
ranged between two in the south and five in the 
north ; overcast days between 14 in the north and 
24 in the east district. Sunshine should accordingly 
show up well in the north. Bright aurora was seen 
in north Scotland on the 27th and 30th; and 
lightning was reported on several occasions in 
various places. Sharp frost formed in the London 
districts on the 17th. But perhaps it will be 
better to describe the weather in periods. During 
the first eight days, a high barometer and light 
winds, chiefly from S.E., prevailed, little rain fell, 
the temperature was normal, and the sun shone out 
well, especially over the south and west districts. 
Thence to the 13th, the winds came chiefly from 
8.W., bringing mild air, little rain, and little sun- 
shine, justifying the appellation of ‘‘ brown” 
October, for dulness was supreme. The wind then 
changed to N.N.E., where it continued till the 
22nd, with falling barometer, cold air, showery 
weather, with fair intervals of sunshine. On the 
20th light showers of snow fell in north Scot- 
land. The rapidly shortening days were brisk 
and bracing, with some sharp frosts; the morn- 
ings were grey and sombre, but the mid-days 
were enlivened with sunshine, and the sky 
blue at nights, sometimes starry, sometimes covered 
with slight haze. The latter days of the month 
brought a succession of prolonged heavy rains, 
very unequally distributed, stormy winds from 
between S. and W., variable temperature, very 
short snatches of sunshine. During the 24 hours 
ending 8 a.m. on the 24th, temperature rose rapidly 
at inland stations. The rise was 27 deg. at Lough- 
borough, 26 deg. at York. On the 24th 2.09 in. of 
rain fell between 8 A.M. and noon at Westbourne. 

A cyclonic disturbance arrived at the Scilly Isles 
at 6 p.m. on the 20th, and travelled to Yarmouth 
by the next morning. Another was central near 
Valentia at 8 a.m. on the 23rd, and developed 
there to 28.7 in. next morning, whence it proceeded 
north-eastward to Aberdeen and onward to Stock- 
holm, maintaining its low central pressure. By 
this time, the 26th, another storm was central off 
the south-west of Ireland, which moved towards 
Scotland, giving extraordinarily heavy showers. 
The stormy weather continued on the west and 
north-west coasts till the close of the month. 

Mists were reported on two or three days, fog in 
the east on eight, and over the south and central 
districts on two days. In the average order of 
frequency for fogs in October are London, Oxford, 
Ardrossan, Yarmouth, Nottingham, Shields, York, 
Leith, Liverpool. The fogs of October appear 
when and where the air is cold and the wind light. 
October, being the mid-month, has the real autumn 
weather, ‘‘when the rain and the leaves come 
down together,” and ‘‘the cold groweth stronger 
and darker the sun.” Inthe British Islands fogs 
occur in every month. They are least frequent in 
July, most frequent in January. April to August 
inclusive are the months most free from fogs ; in 
September they increase apace ; in October they 
are even more frequent than in November. De- 
cember and January are rivals for the maximum 
of fogs. They fall off rapidly in February and in 
March. The east and south-east of England, in the 
colder months, are more foggy than the west of 
Ireland and north-west of Scotland. In the warmer 
months fog favours the west and south-west of 
these islands. Such seems to be the réle of fog 
according to statistics for 15 years prepared by Mr. 
R. H. Scott, F.R.S. It must be confessed that 
observers are much at variance with each other 
as to what state of mistiness constitutes a fog ; 
Valentia reports very little compared with Roche’s 
Point; Cambridge much less than Yarmouth ; 
London and Oxford agree well with Yarmouth ; 
Hurstcastle agrees with Dover. Perhaps it is fit- 
ting that fogs should be discussed in a foggy style. 
Those who are curious in the subject should con- 





sult a lecture printed in the Journal of the Sanitary 
Institute for July. The death-rate in the metro- 
politan district rose to 18. 

A leader-writer in the Shipping Gazette of the 
27th ult., commenting on the late weather, falls 
into the remark: ‘‘ It is not within the province of 
meteorology to say whether the present winter will 
be stormy or quiet. To forecast the nature of a 
season is, at present, little more than a shrewd 
guess, and necessarily, in the entire absence of 
reliable data, a failure is about as probable as a suc- 
cess, however humiliating this may be, after 40 
years of persistent study under the auspices of 
Government endowment.’ During the five weeks 
ending November 3, the duration of bright sun- 
shine, estimated in percentage of its possible 
amount, was for the United Kingdom 24, Channel 
Isles 35, south-west England, 29, Ireland 28, south 
England 24, north and east Scotland 23, east Eng- 
land 22, west Scotland 22, north-west England 19, 
central England 18, north-east England 16. 





WIND PRESSURE. 

AN interesting paper on wind pressure was lately 
read by Professor W. C. Kernot before the Ade- 
laide meeting of the Australasian Association for 
the Advancement of Science. The amount to be 
allowed for in designing a structure has long been 
recognised as very disputable. The pressure is 
modified enormously by different conditions. In 
the case of a roof, the vertical wall of the building 
may, by deflecting the wind current, greatly reduce 
the wind load, and similarly the leading edge of a 
plane inclined to the wind experiences a greater 
pressure than the leeward one. The old formulas 
connecting wind pressures and velocities are known 
to be most misleading, and, further, as has been 
shown by repeated experiments, the maximum 
mean pressure on a surface of many square feet in 
area is only about two-thirds the maximum pres- 
sure recorded on a single foot of it. The Board of 
Trade require in bridges an allowance for a pressure 
of 56 1b. per square foot, though a pressure of 
about 35 lb. per square foot would overturn nearly 
every carriage running on our railways. Professor 
Kernot’s experiments as described in his paper 
have been directed to two points in particular, 
viz., the relation between the pressure and velocity, 
and the determination of the modulus of different 
forms. The former experiments were not very 
satisfactory, as the results were somewhat dis- 
cordant. The modulus of a form may be defined as 
the ratio between the area of normal cross-section 
of a solid body, and that of a flat plate which, ex- 
posed to the same wind, has the same total pressure 
on it. The wind was obtained by means of a 
special form of fan, the arrangements being such 
that a fairly uniform velocity was obtained at the 
outlet. The models to be tested were placed in the 
centre of the blast, and the pressure on them re- 
corded directly by a delicate and carefully cali- 
brated spring balance. Thus the total pressure on 
rectangular blocks was practically the same 
whether they were placed with one face normal to 
the wind or diagonally. This total pressure was 
found to be .9 of that on a thin flat plate 
equal in area to one face in the case of 
a cube, and from 0.7 to .9 in the case of other rect- 
angulars, the higher figure being obtained for 
blocks more than three times as high as the width 
of the base. A rectangular pyramid like a church 
tower showed a modulus of .8 when placed with 
one face normal to the wind. When placed diagon- 
ally, the pressure was increased 25 per cent. Cylin- 
ders gave a modulus of .52, and a cone one of .5. 
An octagonal prism experienced 10 per cent. 
greater pressure than its circumscribing cylinder, 
whilst a sphere had a modulus of .36. Hemi- 
spherical cups, such as are used in Robinson’s 
janemometer, had a modulus of .36 when the con- 
vexity faced the wind, and one of 1.15 when the 
‘concavity did so. With model roofs a number of 
interesting experiments were made, and the effect 
of the vertical walls of a building in reducing the 
pressure was very marked. With a roof of 60 deg. 
pitch the pressure was reduced 40 per ‘cent., and 
with one of 45 deg. pitch 80 per cent., whilst with 
one of 30 per cent. there was no observable pres- 
sure on the roof. When the wall is extended in 
the form of a parapet, the sheltering effect was much 
enhanced, and with a low pitch a negative pressure 
was then actually observed. The lifting effect was 
tested by a model house having two ends and one 
side closed, the other being open and exposed to 





the wind. The lifting pressure on the roof was 
found equal to that on an equal normal plane. 
Model plate-girder bridges were next tested, with 
the result that when the two girders were sepa- 
rated by distances equal to their height, the lee- 
ward one was fully sheltered, but when the dis- 
tance was doubled the pressure on the leeward one 
experienced a pressure of one-fifth that on the wind- 
ward one. The pressure on latticework was tested 
by means of two cards, each 6 in. by 8in. One of 
these cards had 16 rectangular openings cut in it, 
removing 43 per cent. of its area. The pressure 
on it was found to be 83 per cent. of that on the 
solid card. Placing the grating in front of the 
solid card, the pressure on the latter was reduced, 
as shown by the following figures : 


Card 


Pressure. 
.37 Ib. 


6 in. by 8 in. 
i in. in front 


grating 
ms ae 
* a 74 

; a 

One curious point was noted, viz., that when a 
card 3 in. square was placed in front of a card 9 in. 
in diameter, the pressure on the former was re- 
duced. The large card apparently caused a deflec- 
tion of the stream lines which were banked up in 
front of it, diverting the current round the small 
card, the pressure on which was therefore reduced. 
When tested alone, the small card showed a pres- 
sure on it of .15 1b. With the disc 12 in. behind 
it, this was reduced to .14 lb., at 9 in. to .11 lb., 
at 6 in. to .09 lb., at 3 in. to .07 lb., and at 1 in. to 
.03 lb., or only one-fifth of what it endured if the 
disc were removed. The well-known phenomena 
of attraction between a large disc and a small one 
placed behind it was also observed. Another im- 
portant point noted was that if the wind was pre- 
vented from escaping on one side of a cylinder or 
cone, the pressure was increased about 20 per cent. 
The effect was not noted with rectangular blocks. 





NOTES. 
REcENT EXPERIMENTS ON EXPLosIveEs. 

In a paper published in the Proceedings of the 
Royal Society, Captain Sir A. Noble gives par- 
ticulars of some of the later facts elicited in the 
research on explosives, which he and Sir Frederick 
Abel have now been engaged on for very many 
years. The powders which have been examined by 
him in the course of his later researches, include 
cordite, ballistite, amide powder, R LG, powder, 
and the French B.N., which consists of gun-cotton 
partially gelatinised and mixed with tannin, and 
with barium and potassium nitrates. Many tests 
were made to see if it were possible to detonate 
ecrdite, but all these attempts failed, whilst gun- 
cotton was easily detonated, whether in pellets or 
strands. The erosive properties of the various explo- 
sives were tested by exploding them in a vessel closed 
completely save for one small vent. The rush of hot 
gases through this vent washed away the metal, the 
amount removed being taken as an index of the ero- 
sive properties of the explosive operated on. It was 
found that brown prismatic powder was very 
erosive, and was but slightly exceeded by cordite, 
and in the latter case the erosion was of a much 
less detrimental nature than with the brown 
powder, the latter cutting grooves and pits in the 
metal, whilst the cordite gases wash the metal 
away uniformly. The ballistic properties of the 
various powders were tested in a 6-in. experimental 
gun, 100 calibres long ; and the velocity of the shot 
was measured at 16 ‘eye along the line. The cordite 
powders were found to give the highest velocities 
with the lowest maximum pressures. In one case 
a velocity of 3284 ft. per second was recorded, 
with a maximum pressure of 20 to 22 tons per 
square inch. The French B.N. powder gives 
much less favourable results, the pressure not 
being as well maintained as with cordite. With it 
the velocity recorded for the first 4 ft. of shot travel 
was greater than with any other powder tried, but 
then it fell off, and at the muzzle was 500 foot- 
seconds below that of cordite. 


RatLways IN CEYLON. 

The length of railways in the island of Ceylon is 
2314 miles, 40 miles having been added during the 
past year, and the traffic yields a profit of 4.5 per 
cent. on the original outlay. This compares un- 
favourably with 6.4 per cent. in the previous year, 
The cause is that the receipts have not grown to 
the same extent as the mileage, although this may 








Nov. 9, 1894. ] 


ENGINEERING. 











be improved. The sea-side line recently opened is 
not yet paying expenses, but there will be a great 
extension of traffic when it gets to Galle, its objec- 
tive point. Another element in the decrease is the 
reduction in the tea rate, which involved a loss of 
some 158,045 rupees during the year; but this is 
gain to the country. The gross receipts come 
within a fraction of five million rupees, and equal 
22,871 rupees per mile. This is 1650 rupees less 
than in the previous year; but it is very much 
better than in India, where the receipts per mile 
per annum are 13,104 rupees. The receipts from 
passengers make up only one-third of the total. 
This is about the same as in India, while in 
Britain the ratio, instead of being 1 to 2 of 
goods, is 1 to 1.14 of goods, and in the States 1 to 
1.28. It is acase of less goods traflic rather than 
of greater tendency to travel, although in far-away 
Ceylon due regard is paid to the advantages of ex- 
cursions and season tickets from the revenue point 
of view. The fares on the Ceylon Railway are 
little over 1d. per mile, and the distance travelled 
by each passenger averages 17.05 miles. In India 
it is over 40 miles, the difference being due to long- 
distance journeys. As to goods traffic, the total 
shows a gratifying increase, as it denotes an expan- 
sion of the tea trade. The total amount dealt with 
was 40,953 tons. Rice accounts for 78,752 tons ; 
tobacco, 654 tons; coffee, 2993 tons; cocoanut, 
27,304 tons ; cocoanut oil, 1577 tons; and kerosene 
oil, 1797 tons. The total of goods carried comes to 
294,383 tons, in addition to 20,332 live stock. The 
average freight paid for the carrying of 1 ton of 
goods 1 mile was .15 rupees. The average distance 
travelled was 72.5 miles, which would indicate that 
a very large proportion of the goods were conveyed 
long distances. This, however, is only half the 
distance hauled in India. It would surprise most 
people, however, to know that the average ‘‘ haul” 
in the comparatively small island is close upon the 
average in the United States, with its 3000 miles of 
breadth of land. There the ‘‘haul” is but 119 
miles. The receipts per train-mile in Ceylon are 
considerably above those in India, being 5.56 
rupees, against 4.20 rupees, while only 45.08 
per cent. of the gross receipts are required 
for expenses, a better result than in most 
countries. The net receipts for each of the 
917,943 train miles was, therefore, 2.36 rupees, 
equal to 4.15 per cent. on the capital outlay. The 
decrease in the expenses gives .77 rupee more 
profit per train mile, and in this connection it is 
worth noting that while the British lines have had 
to pay much more for their coal, the Ceylon lines 
have been buying English coal at lower prices than 
was ever known—at 15s. 9d., at which, as the 
general manager of the Ceylon Railways, Mr. W. T. 
Pearce, says, ‘‘many English railways would pro- 
bably have been glad to purchase it.” The ‘‘loss 
in exchange” incurred during the year was 241,525 
rupees, equal to nearly 5 per cent. of the gross 
receipts. Very few passengers are booked through 
to India, and here it may be said that the long- 
spoken-of bridge across the straits connecting the 
island with the mainland, seems as far from realisa- 
tion as ever, for we note from official correspond- 
ence, just published, that owing to the necessity of 
altering the gauges in the approach railways in the 
south of India, the cost would be increased from 
23 to 4 millions sterling, and that the traflic esti- 
mates of the Public Works Department do not 
encourage the prospect of more than a 1 per cent. 
return on this capital cost. 


WestERN Union TELEGRAPH COMPANY. 


In the course of the financial year ending June 
30, 1894, the Western Union Telegraph Company 
constructed 1300 miles of new pole line and nearly 
22,000 miles of new wires. Lines taken down, 
however, reduced the net increase of new pole 
line to 367 miles, while the net increase of wire was 
reduced to 21,591 miles. More than half thenew 
wire stretched in 1893-4 was of copper. The cost 
of these additions to the company’s property 
amounted to 557,022 dols., and an outlay incurred 
in enlarging and remodelling the company’s build- 
ing at Chicago was partly provided for out of the 
surplus revenue of the company, and partly from 
the sale of some of the company’s securities. The 


average sum received for each message forwarded 
in 1893-4 was 30} cents, and the average cost of 
each message was 23} cents. The profit realised 
per message forwarded in 1893-4 was accordingly 
less than the corresponding profit per message in 
1892-3. This was attributable to the general depre- 





sion of business, and the difficulty experienced in 
reducing expenses at the company’s smaller offices. 
The company has established dynamo plants in the 
room of chemical batteries at offices at which there is 
a great demand for current ; this will effect a con- 
siderable saving. The number of messages trans- 
mitted in 1893-4 was 58,632,237, as compared with 
66,591,858 in 1892-3, and 62,387,298 in 1891-2. 
Since the expiration of the fiscal year, the system 
of the American Rapid Telegraph Company, com- 
prising 2684 miles of poles, and 20,370 miles of 
wire, and extending east to Boston, south to Wash- 
ington, and west to Chicago, has been purchased 
for 550,000 dols. in Western Union stock issued at 

ar. The Rapid system has been worked, it should 

e stated, by the Western Union Company since 
July 10, 1885, under a lease from the receiver 
appointed shortly before that date. Hitherto a 
rent of 60,000 dols. per annum has been paid to 
the receiver; but as the necessity for main- 
taining the American Rapid lines as a separate 
system no longer exists, it has been decided to 
merge them in the Western Union undertaking ; 
they will thus be worked more economically. 
Since the close of the fiscal year the Western 
Union Company has purchased 10,000 miles of 
copper wire, which will be erected on important 
trunk routes before the commencement of January. 
The revenue collected by the company in 1893-4 
was 21,852,655 dols., as compared with 24,978,443 
dols. in 1892-3, and 23,706,405 dols. in 1891-2. 
The working expenses in 1893-4 were 16,060,170 
dols., as compared with 17,482,406 dols. in 1892-3, 
and 16,307,857 dols. in 1891-2. The profits realised 
for 1893-4 were, accordingly, 5,792,485 dols., as 
compared with 7,496,037 dols. in 1892-3, and 
7,398,548 dols. in 1891-2. It should be observed that 
the working expenses in 1893-4 included 308,824 
dols. for equipment of offices and wire; a similar 
expenditure of 394,968 dols. was made in 1892-3 
under the same head, and of 302,559 dols. in 1891-2. 
The working expenses also included a considerable, 
but somewhat vague, item for maintenance and 
reconstruction. It has been the policy of the 
Western Union Company to extend its system, to 
some extent, at the cost of revenue; this has had 
the effect of keeping down capital expenditure, but 
it has, at the same time, reduced profits; in 
November, 1892, no less than 8,620,148 dols. of 
surplus revenue was also capitalised. The stock- 
holders do not receive a larger dividend than 5 per 
cent. for 1893-4, but a balance of 7,007,634 dols. 
has been carried from 1893-4 to the credit of 1894-5. 
Had this surplus been fully divided, the dividend 
would have been upwards of 10 per cent. The 
directors of the Western Union probably exercise, 
however, a wise discretion in keeping down the 
dividend to 5 or 6 per cent., as larger distributions 
only increase the competition which is continually 
presenting itself. At the same time, the accounts 
of the Western Union Company for 1893-4 show 
that a good deal of confusion still prevails in the 
American mind as to what is capital and what is 
revenue. 





CONCRETE-IRON ARCHES AND SLABS. 

For some time past considerable attention has been 
attracted to various methods of combining iron and con- 
crete for arches, floors, &c. The object of the iron is 
to make up for the low tensile strength of the concrete, 
which is so much below its crushing strength. Repeated 
experiments have shown that the iron and concrete 
work very well together. They have much the same 
coefficient of expansion by heat, and hence the iron has 
no great tendency to separate from the concrete in which 
it is imbedded, and there is, moreover, considerable 
adhesion between the two, amounting to as much as 
500 lb. per square inch of the surface in contact. The 
system seems to have originated in France, where a 
market gardener formed large flower-pots of concrete 
with iron netting embedded in them. Pipes were 
afterwards formed in the same way, and finally arches 
and beams. Since then the matter has been taken up 
by various experimenters in Belgium and elsewhere, 
who have adopted different plans for the iron stiffening. 
Particulars of tests of concrete joists stiffened by }-in. 
iron rods were given in our issue of May 1, 1891, and 
showed a remarkable resistance when the newness 
of the concrete is taken into account. Through 
the courtesy of Mr. Sebastian Gruber, of Munich, 
we are now enabled to publish particulars of some- 
what similar tests made at the Munich Mekanisch- 
Technische Laboratorium, of a concrete arch and a 
concrete plate, in which the stiffening bars were 
riveted together into a sort of lattice-work, as shown 
in Fig. 1. This lattice-work is made of hoopiron from 
.06 in. to .1 in. thick, and from 1 in. to 14 in. wide. 
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The report states that the presence of this iron- 
work almost quadrupled the strength of the concrete. 


The first test was made on an arch (Fig. 2) of 
13 ft. 3 in. span, 17.72 in. rise, and 24.7 in. wide 
by 7.67 in. thick. The concrete used consisted of 
1 part of cement, 34 parts of sand, and 9 parts river 
gravel. Some of the pebbles used were 2 in. to 
2? in. in diameter. The hoop iron was uniformly 
.06 in. thick by 1.18 in. wide. It was imbedded 
in the concrete slab 8 in. from the bottom surface, 
as indicated in Fig. 3. At the time of the test 
the slab was six months old. It was mounted on 
iron angles and rails, as shown, and loaded with rails, 
These rails were 18 ft. long, and projected, therefore, 
several feet on each side of the arch. Each raillength 
weighed about 485 lb., and these were loaded direct 
on to the plate, commencing at the left-hand side, and 
gradually covering the arch up to the right-hand abut- 
ment. The first layer consisted of 30 such rail lengths, 
the total weight being about 6.65 tons. A second layer 
of 34rails was then added, starting at the right-hand 
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side, which, when completed, gave a pretty uniformly 
distributed load of about 15 tons. A third layer was 
then commenced, but when the fourteenth rail was put 
on, i.e., before the middle of the arch had been reached, 
the slab showed signs of cracking. Adding a fifteenth 
rail caused this crack to spread, and at the same time 
the abutments showed signs of yielding. When the 
eighteenth of the third layer was added the whole arch 
collapsed, apparently from a at the abutments. 
An examination made afterwards showed that the slab 
was cracked all over. 

The second test was made on a flat plate 13 ft. 3 in. 
long by 4 ft. lin. wide by 6.3 in. thick, which was 
supported on two brick walls, as indicated on Fig. 4. 
The concrete was the same as in the previous case, but 
the hoop iron was wider, viz., 1.58 in., and its thickness 
varied in different parts from .06 in. to .lin. It was 
imbedded 1.6 in. from the bottom of the plate. Two 
balks of timber 7.9 in. square were laid across the plate 
as shown in the figure; on this the rails were laid. 
This was not, however, done quite uniformly, so that 
the left-hand balk actually took about .6 of the load in 
place of one-half. The first layer consisted of 11 rails, 
and weighed 2.42 tons. The central deflection was 
found to be .28 in. The second layer consisted of 
10 rails, and under it the deflection was increased to 
-73 in., the total load being 4.62 tons. Four more 
rails increased the deflection to 1.05 in., and the load to 
5.5 tons. A fifth rail, added after waiting some 
time, at first made the total deflection 1.45 in., but 
later on the slab broke. The plate was most cracked 
in the neighbourhood of the balk taking most of the 
load. The arrangement of iron lattice-work described 
has been patented by Mr. Sebastian Gruber. 
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LIGHT (AUXILIARY) RAILWAYS. 
To THE EpIToR OF ENGINEERING. 

S1zr,—I have read with interest your article in last 
Friday’s issue on the proposed Board of Trade conference 
as to light railways in agricultural districts. 

The most important considerations, after the safety of 
the public, appear to me to be the gauge and means 
of transhipment from the auxiliary to the main lines of 
railway in places where the gauge of the auxiliary is dif- 
ferent from the standard (4 ft. 84 in.) 

Considering the almost inextricable confusion our canal 
systems are in from the lack of uniformity of gauge, and 
the recent experience of the Great Western Railway 
Company, we ought to be very careful, in laying down 
rules for auxiliary railways, not to repeatthe mistake of 
having different gauges ; even if the gauge of an auxiliary 
has to be, through force of local circumstances, less than 
the standard, care should be taken that such difference 
does not prevent the freest interchange of traftic, and 
should only be adopted where absolutely necessary. 

Leaving out the other questions, it should be laid down 
as an axiom that: 

1. The auxiliary railways be capable of running along 
existing roads, and, if necessary, by sidings and branches, 
along the occupation roads to the different fields, farm- 
houses, and workshops. 

2. The freight trucks for any one wrens’ railwa: 
should be capable of running on any other auxiliary rail- 
way in the kingdom. 

It would greatly restrict their usefulness if it was 
always necessary to send a cart either with or for the 
goods, and there would be many large farms and work- 
shops where it would pay the owner to have a private 
siding, especially when he was already equipped with a 
light crane. 

he cost of such a siding would in most cases be pro- 
hibitive, unless the line could be laid along the existin 
private road, and as these roads are never wide enoug 
for more than two carts to paes, and agg there is 
only room for one cart at a time, the whole width of the 
auxiliary railway truck should not exceed the width of an 
ordinary farm cart. 

Again, I am of opinion that, should such railways ever 
be constructed, they would be used not only for conveying 
freight from the country to the town, but also from one 
country place to another. It would, therefore, be very 
inconvenient when goods had to be sent any distance, in- 
cluding a break of gauge from narrow to standard and 
back again to narrow, to have to tranship twice, to sa 
nothing of the delay and extra damage to the perishable 
articles. 

The trucks, therefore, of the narrow-gauge railways 
should be of such a size and make that the upper portion 
could be lifted off at the different junctions, and placed 
either on a narrow or broad gauge truck of special design. 

The trucks on the main lines could be made to carry 
four, six, or eight of the top parts of the smaller trucks, 
leaving the frame and wheels behind, so that it would 
only be necessary to run the auxiliary train into a siding, 
and by means of a crane lift off the eo portions with 
their contents and place them on a main line truck. On 
arrival at the end of the main line journey the reverse 
operation would place them again on a narrow-gauge 
frame and wheels for the further auxiliary journey. 

Of course, in those places where the standard gauge 
was adopted it would be possible to send the main line 
truck without breaking bulk, but I doubt -— much if it 
would not even then be advisable to have a lighter and 
a smaller truck than those generally in use now, as few 
farms and works would always have sufficient produce to 
filla large one, and it would cause much delay if the 
laden truck was not waiting in its private siding to be 
coupled on as the train passed, and frequently necessitate 
half-laden trucks being drawn about the country. 

It is, of course, a question for financiers as to whether 
such railways would pay, for the Board of Trade to frame 
the regulations for the conduct of such railways, and for 
Parliament to say whether the experiment shall be tried 
or not, but my own opinion is that, if properly managed, 
they would in a few years’ time be invaluable. I would, 
however, urge that among the numerous questions which 
will arise in connection with such an meanness step, the 
above two should not be overlooked, and would even go 
so far as to suggest that not only a standard auxiliary 
gauge should be enforced, but a standard for main and 
auxiliary wagons, capable of manipulation as described 
above, should be adopted and also enforced. 

have, &c., 
J. A. SANER. 

Northwich, November 5, 1894. 

P.S.—The design of such standard wagon might be 
thrown open to public competition, and decided by a 
committee of railway experts.—J. A. 8S. 


To THe Eprror oF ENGINEERING. 

Sir,—With reference to the article on the above sub- 
ject in your last week’s issue, it should surely be possible 
to give the working results of the various Irish subsidised 
light railways, several of which have by this time had a 
working experience of a year or two, if not more ? 

Speaking from a wide experience in so-called light rail- 
ways and road railways, I may point out that those in 
Sweden were constructed and are worked under condi- 
tions which are hardly applicable to this country. Apart 
from the numerous lines in Germany, —- and 
France, those in Holland, in Northern and Central Italy, 
and also in Switzerland, afford a much better criterion 
more especially as rds road railways in agricultural 
districts. I may add that in such districts, and so far as 
goods traffic is concerned, lines of that character labour 
not infrequently under the disadvantage that agricultural 
produce will not bear the cost of double reloading ; in 





other terms, when the small farmer has once got his pro- 
duce on his cart, it is cheaper for him to take it direct to 
the market town, main railway station, or other destina- 
tion ; nor would it pay the company to collect the produce 
by cartage. e case is, of course, different where large 
farms are situated near the local railway or road railway, 
— yield a sufficiently large traffic to cover the cost of a 
siding. 

Without entering at length into the question of gauge 
and system of traction, I may say (1) that, more especially 
for road railways, the metre (3.28 ft.) gauge has proved 
very suitable and adequate as the true via media between 
two extremes, viz., the 4 ft. 84 in. and the 2-ft. gauges ; 
and (2) that the many and well-founded objections to 
steam traction on public roads are leading to such lines 
being worked by electrical motors, with every advantage 
both to the travelling public and to the owners of such 
lines. Indeed, in the case of several new lines with which 
I am myself connected, the authorities at the outset 
stipulated electrical traction as a sine qué non, to the 
absolute exclusion of steam. Before long a detailed 
account will be forthcoming in these columns of a typical 
road railway of this character, showing what electrical 
traction can do even in sparsely populated districts. 

In conclusion, I would suggest that for the term ‘‘light” 
railways—a singularly unfortunate one—that of ‘‘ local,” 
or “ district,” or ‘‘ county ” railways should be substituted. 
Albeit to the professional mind the term ‘“‘ light,” as 
applied to railways, is perfectly intelligible, to the rural 
intelligence, not to speak of the redoubtable town coun- 
cillor, ip savours of the ‘‘cheap,” and possibly of the 


“ 
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Yours faithfully, 
C. 8S. Du Ricuz PRELLER, 
18, Margaret-street, Cavendish-square, W., 
November 6, 1894. 


To THE Epiror oF ENGINEERING. 

Srr,—A point of primary importance in connection 
with the light railways, or rather tramways, which are 
now engaging the attention of the Board of Trade is the 
question of the gauge. 

Although on isolated lines, with, perhaps, only one 
train a day, steam locomotives will in all probability be 
used, wherever the traffic is considerable, or where many 
lines converge to one centre, and can be fed from a 
common power station, electricity will certainly be the 
motive power. 

Now, in America, where the cheap, rapid transit of 


Y | persons and goods has received much more attention than 


in this country, narrow-gauge lines are steadily being 
abandoned, and the standard 4 ft. 84 in. gauge adopted. 

The reason is, I think, clear. AJl those who have ever 
actually had to design or erect electric tramways will 

ree that the difficulty is to find space between the 
wheels for the motors, and that if this is a matter of 
difficulty on full-gauge lines, it becomes practically an 
impossibility on narrow ones. 

Nothing is more conducive to failure than the attempt 
to cut down the machinery and pack it into a space really 
too small for it. 

It therefore behoves those responsible for the new lines 
to see that the gauge is not settled first, and the method 
of propulsion decided afterwards, but to adopt a gauge 
which not only allows proper — for machinery, but 
also enables the cars, though of light build, to run where 
needed on to any railway rails already laid down. 

The present moment seems to be opportune to call 
attention to this point, as there seems to be a tendency 
to overlook the fact that the gauge of the line affects the 
form of traction to be we 

ours faithfully, 
A. H. Dyxss. 
Westminster Chambers, 5, Victoria-street, London, 8S. W., 
November 7, 1894. 


To THE Eprror OF ENGINEERING. 

Srr,—In the very interesting and practical article on the 
light railways question, which appears in your issue of the 
2nd inst., you rightly ascribe the present revival of interest 
in thisimportant subject toa great extent totheremarkable 
— which the construction of such lines has made in 

ontinental countries, where, in the words of a recent 
writer, no Government has been able for long to afford to 
disregard the necessity for promoting and facilitating the 
creation of such auxiliary means of communication. 

The Prussian Minister of Commerce, on the occasion 
of the third reading of the Act recently passed for 
facilitating the development of the light railway system 
in Prussia, drew attention to the great benefits which 
such a system has conferred in the case of other States, 
and made a graphic comparison of their beneficent effect 
to that of irrigation canals in a dry country. 

In most cases it has been recognised, however, that 
although exercising so great an influence on the welfare 
and future development of the country, such undertakings 
cannot, in most cases, from their very nature, be expected 
to give any large or immediate direct return on the 
capital necessary for carrying them out, and that their 
initiation should, therefore, not, except in special in- 
stances, be left altogether to private enterprise. In this 
connection you have called attention to some of the 
objections to the direct promotion and_ working of such 
undertakings in this country, by the State or by local 
authorities, and I think that the following information as 
to the plan adopted for obviating such difficulties in a 
neighbouring Continental country which has many points 
of resemblance to our own, and where the development 
of light railways has p more rapidly and con- 
tributed more to the prosperity of the country than, 
perhaps, anywhere else, will probably be of interest to 
your readers, 

The Belgian Legislature, on June 24, 1885, passed a 





Light Railways Amendment Act, empowering the Go- 
vernment to approve the constitution of a central adminis- 
trative society or company, on the basis of limited 
liability, to known as the ‘‘Société Nationale des 

emins de Fer Vicinaux,” and having a preferential 
right, under certain conditions, to all light railway con- 
cessions throughout the kingdom. 

Provision is made for a strict Government control of 
the working of the society, in order to safeguard the 
interests of the contributories and of the public, and the 
board of directors includes a certain number of members 
nominated by the King. 

Separate accounts are kept for each undertaking, and 
the nominal capital for construction, and, where neces- 
sary, for the purchase of rolling stock, is divided into two 
categories, namely, that subscribed by private individuals 
who may wish to take an interest in the particular line. 
and that subscribed by the Government and the local 
authorities. The shares of the former category have to 
be paid up at the call of the directors, whilst the subscrip- 
tions of the public authorities (which must amount to at 
least two-thirds of the capital of each line) may take the 
form of contingent annuities spread over 90 years, and 
calculated at the rate of 34 per cent., including interest 
and amortisation, both categories being on the same foot- 
ing as regards voting powers. 

Upon the security of such annuities the society is able, 
up to acertain limit, to issue 3 per cent. bonds, which 
have the collateral guarantee of the Government. 

In nearly all cases the working of the lines when con- 
structed is leased, with or without rolling stock, to indi- 
viduals or companies (often the neighbouring main line 
corporations), who pay to the omage dl a certain fixed per- 
centage of the gross receipts after deducting a sum, pro- 

rtional to the length of the line, for working expenses. 

he rates of freight, &c., are fixed by the society, subject 
to the approval of the Government. 

The amounts thus accruing to the society are applied, 
after providing for administration expenses, to liqui- 
date the annuities subscribed by the public authori- 
ties, and to pay a first dividend, not exceeding 
4} per cent., to the holders of the paid-up shares. In 
the event of the amount available being insufficient to 
meet all these first charges, it is distributed pro rata to 
both classes of subscribers. Any surplus is devoted to 
the payment of tantiémes to the directors up to a 
certain limit, and any balance then remaining goes to 
form reserve funds and to pay a second dividend to the 
shareholders, 

As a matter of fact, in a large number of cases (see 
below) the working of the lines has proved so satisfactory 
that the public authorities not only have not had to dis- 
burse the amounts of their annuities, but are actually 
deriving a direct monetary profit in addition to the indi- 
rect benefits accruing from the light railways thus estab- 
lished by their aid. 

_ Amongst other advantages of the principle thus adopted 
in Belgium of having one central administrative body in 
the nature of a public trust for carrying out light railwa 
undertakings, with separate capital accounts for eac 
line, the following may be cited : 

1, Great saving in personnel and cost of management. 

_ 2. The society holds, for negotiations with the main- 
line railway companies and others, a much stronger posi- 
tion than could ever be the case were the undertakings 
left to small isolated companies. 

3. ‘* Wild-cat” speculations are discouraged. 

4, Local authorities become the proprietors with private 
subscribers of the lines in which they are concerned, and 
whilst the operations of the society are carried out on 
strictly commercial lines, the subscribers have the strong 
support of Government — for the protection of 
the interests of individual undertakings. 

5. The fact of the working of the society being cen- 
tralised under the eyes of the Government greatly facili- 
tates control by the authorities, and the society remains 
directly responsible to.the State for the due carrying out 
of its obligations and of the regulations which may be 
made in the public interest. 

(It may here be observed that in making technical and 
other regulations for the construction and working of 
light railways, the principle adopted by the Belgian 
Government appears to be to keep them as simple as 
possible, and to tie the hands of those who are intrusted 
with their carrying out as little as is consistent with a due 
regard for public safety and convenience.) 

he procedure for obtaining powers (which may include 
the user of existing roadways and compulsory purchase 
of land) for a light railway undertaking in Belgium was 
much shortened and simplified by an Act pai on Jul 
22, 1885, which takes into account the fact that suc 
applications are in general not made until an understand- 
ing has been already arrived at with the local authorities 
and others concerned, 

That this light railway ee in Belgium is proving 
a success, the following figures, taken from the last 
annual report of the society, afford graphic evidence, and 
I do not think they require further comment on my part : 

At the end of 1893, the period to which the report 
refers, there were no less than 58 light railways in opera- 
tion under the control of the society, with an aggregate 
length of 1170 kilometres, say 7254 miles, besides 574 
kilometres, say 353 miles, of lines built by private indi- 
viduals and companies, making a total of 12272 kilometres 
(761 miles), or about 28,8 per cent. of the length of the 
main lines of railway with which Belgium is also, for its 
size, so well supplied. 

Further, networks of about 900 miles were either in 
course of construction at that time (some of them to my 
knowledge now in operation), or had been seriously taken 
in ~ or and were awaiting the approval of the Govern- 
ment. 

Of the lines already constructed, the large majority 
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(6124 miles) are built to a gauge of 1 metre, whilst 130 
miles are on the Dutch narrow gauge of 1.067 metre, in 
consequence of their joining other lines on the frontier, 
and five short lines (together 29 miles) have been built, 
for special reasons, as light standard-gauge railways. 
The capital outlay per mile has varied from 1972/. in the 
former case to 9000/. in the latter, the average being 
about 2000/. to 2600/., including equipment. 

The mean ratio of expenses to receipts is 71 per cent., 
not counting four lines which were worked at a loss. 

The receipts and expenses per train mile and per mile 
of railway work out as follows : 


Per Train Per Mile Worked. 
Mile. Per Annum. Per Day. 
& dd £ i & 
Receipts ... roe 286 16 4 
Expenses... « OM 204 ll 8 


The financial results obtained during 1893, which show 
a steady improvement over previous years, were so satis- 
factory that, taking those lines (49) which had been in 
operation for at least 12 months, the report shows that in 
the case of 15 of them the public authorities were not 
called upon for payment of their annuities, and, with the 
exception of one, the undertakings were able to pay a 
dividend higher than 34 per cent., and therefore also to 
distribute a second dividend to their subscribers; 11 
other lines paid more than 3 per cent. and six more 
than 24 per cent. ; the averages for all the above lines 
being 2.6 per cent. to the public authorities and 3.9 per 
cent. to private subscribers. As before mentioned, only 
four undertakings out of the total of 58 have thus far 
resulted in a loss on working; the total loss incurred, 
however, only amounts to about 3000/., and is covered 
nearly three times over by the reserve fund, which already 
amounts to about 9000. ‘Extension and improvement 
funds ” are already being formed for the majority of the 
lines, and already amount in the aggregate to nearly 6000/. 

The last issue of 3 per cent. bonds by the society has 
been made on such favourable terms that the directors 
have announced their intention of reducing from 3.5 to 
3.4 per cent. the rate at which the capital annuities are to 
be calculated for future undertakings. 

F. C. Farruotme, A.M. Inst, C.E. 
18, St. Dunstan’s-hill, E.C., November 5, 1894. 





MR. HOWDEN’S CHALLENGE AND WATER- 
TUBE BOILERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—I have read with a great deal of interest the 
letters which appeared in your issue of Friday last from 
** Superintendent Engineer” and Mr. Maudslay, and I 
feel very gratified that I have been able to draw a reply 
from the latter. He is, however, quite wrong in thinking 
that I belong to the same nest as “‘ Argus,” or that I am 
in any way connected with him; and, further, that I am 
tn | by the water-tube boiler, and particularly the 
Belleville. My experience with water-tube boilers 
dates back some now 25 years, and I am watching, 
with the keenest interest, this battle of boilers, and the 

rogress that the so-called water-tube boiler is making. 
Bo ong as the boiler is a purely tubulous one, I take no 
exception to it, but thinking that it was not strictly 
adhering to that type, said that we were running a little 
mad over the results said to be obtained from it. For my 
own part, I am fully convinced that the water-tube 
boiler must be adopted in one form or another, if the 
pressures go on increasing, and we do not get some con- 
cessions from Lloyd’s and the Board of Trade with regard 
to the scantlings of the cylindrical boiler. The challenge 
was thrown out by Mr. Howden against the Belleville 
type of boiler because, I suppose, as so much has 
been said and written about it, he would like to try 
conclusions with it, and I would like to see a trial 
arranged ; but, as Mr. Maudslay justly says, why should 
his firm bear the expense of trying their boiler against the 
Howden type, in having to send the boiler to Scotland ? 
Surely some way may be seen out of this difficulty, and 
the trial really take place. ; 

With regard to the letter from ‘‘ Superintendent Engi- 
neer,” I am very sorry that he has experienced so much 
trouble with his boilers, and think that the want of 
cleanliness has played an important part in these troubles. 
With regard to the question of deterioration, upon which 
I touched, and which he thinks I have overrated and 
worked up into a bogey, I venture to think that he does 
not give me credit for knowing the difficulties that have 
to be contended with, through the boilers being placed 
low down in the bilges. But even in this position, some 
little care can be towed on them, and cleaning and 
painting will go a long way to keep them in repair. But 
it was not the bottoms of the boilers that I referred to, but 
to the steam drums, which are not in the same category as 
the boilers themselves. I think that I am perfectly right 
in stating that one of the principal reasons why the steam 
drums or steam driers were done away with, was mainly 
owing to the extensive unseen corrosion that went on in 
them, corrosion which was caused not by bilge water, but 
by moisture combined with the flame passing over it, and 
hence one of the reasons why the Board of Trade com- 
pelled engineers to place these drums completely outside 
the influence of the heat. Now, if this is the case, are 
we right in allowing the use of the large steam drums that 
are steadily making their way in again, with the water- 
tube boiler? There have been a very much larger number 
of explosions with these steam drums than with the main 
boilers themselves. 

One other word with reference to ‘‘ Argus.” Such 
correspondents as this one is, whether he is right or 
wrong in his opinion, do much towards creating con- 
troversy, and hence improvements are likely to arise from 
opinions so freely expressed, and I for one greatly admire 





a man who has the courage of his opinions and can stand 

the criticism levelled at him. Unfortunately, I am unable 

to give Mr. Maudslay my name, mainly on account of the 

past experience I have had, owing to }. opinions being in 

opposition to the powers that be, and I must still sign as 
Yours faithfully, 


CoNSULTING ENGINEER. 
London, November 5, 1894. 





To tHE EprTor or ENGINEERING. 

Srr,—Your last number contains a letter from Mr. 
Walter H. Maudslay, chairman of Messrs. Maudslay, 
Sons, and Field, Limited, which I understand is intended 
to serve as a declinature of the challenge I gave them 
in your journal of the 12th ult., to submit the relative 
merits of the cylindrical and Bellevillle water-tube boilers 
to an impartial practical test under the supervision of 
neutral experts. 

The time at my disposal this week prevents me from 
making some remarks on the views expressed by Mr. 
Maudslay in his letter, but I hope to ask you for a little 
space in your next issue for these remarks. 

I am, yours faithfully, 


JAMES HowDEN. 
Glasgow, November 6, 1894. 








THE ENGINEERING STAFF OF THE 
ROYAL NAVY. 
To THE Eprtor or ENGINEERING. 

S1r,—I have just read with much pleasure and con- 
siderable amusement the letter of your correspondent 
‘*Pro Patria,” on the above subject, in your issue of the 
26th ult. 

T assume the writer to be an ultra-radical specimen of 
the new school of young executive naval officer, and it is 
pleasant to read his ingenuous description of the way the 
two branches, executive and engineer, are to be ‘‘ amalga- 
mated” inthe Royal Navy. It reminds me of the in- 


teresting event which is reported to have occurred re-. 


cently in the reptile department of the ‘* Zoo,” where, to 
the astonishment and dismay of the keeper, he found one 
morning only one remaining specimen of the boa species, 
where on the previous evening he had left two. The 
slightly larger one had swallowed his brother completely, 
and after a little rest was raged none the worse for 
the performance, though the process of digestion was 
rather slow. 

Could we have imagined 20 years ago that a time 
would come when the executive officer would be willing 
to —— for the despised position of a naval engineer, 
even though he might be styled a lieutenant engineer, 
and be promoted to commander engineer after 10 or 12 
years’ service? In this latter stipulation, and his appro- 

riation of all the best billets, such as captains of reserves, 

irector of Naval Ordnance, Controller of the Navy, &c., 
for the lieutenant engineer branch, your correspondent 
rather gives himself away, and proves that, in spite of his 
nom de plume, he is after the loaves and fishes ; he is very 
kind to leave us the inspectorships, and I suppose Dock- 
yard billets, as he says nothing about them, though we 
can hardly think he would not be tempted to swallow 
the lot. You will observe how easy it is for a smart young 
sub-lieutenant to become an engineer, and my only wonder 
is that ‘Pro Patria” did not limit the special training 
to six months instead of two years, seeing that most of 
his confréres are persuaded they could undertake the 
engineer’s duties without any special training at all. 
With the general direction of the change indicated, most 
engineers will agree, but the process of digestion must be 
made a little less painful for them, by giving them an 
equal share in the plums ‘‘ Pro Patria ” wishes to keep for 
himself. As suggested in your recent leader on ‘‘ Engi- 
neering as a Learned Profession,” the engineer (I do not 
include the ship constructor) is notoriously averse to 
blowing his own trumpet, and the scant recognition of 
his labours is no doubt largely due to this fact, but at the 
same time he is not easily hoodwinked. We hear nothing 
from “ Pro Patria” or his class how simple a matter it 
would be for the “‘smart young engineer student” from 
Keyham, with a 12 months’ training in the Excellent and 
Vernon, to become a first-class executive lieutenant G. T. 
or E., though to most unprejudiced people this transfor- 
mation would appear to be the more natural and simple 
one of the two. I will conclude with a quotation from 
an article in your own paper of June 17, 1892, as all naval 
engineers will agree with its sentiments: ‘If it can be 
arranged that executive officers can be trained as engi- 
neers, going through such a course as shall make them 
competent, then we are all for the sch It matt 
not whether you call an engineer a lieutenant, a lieutenant 
an engineer, so long as you get the right man, but to get 
the right man you must first offer him sufficient induce- 
ment and then put him sternly through the mill. The 
lieutenant engineer or engineer lieutenant must forget 
something of his ornamental characteristics. He must 
wear at times a greasy jacket, he must broaden his palm 
and flatten his finger tips before he has mastered his pro- 
fession. But he need never forget that these things do 
nothing to destroy the long line of great and noble tradi- 
tions that descend upon him as a naval officer.” 

November 1, 1894. SNIFTING VALVE. 


To THE EpiToR oF ENGINEERING. 

S1r,—With your kind indulgence, I would venture to 
add a brand to the fire of debate on the question of the 
difficulty experienced at the present time in obtainin 
engineer officers for the Royal Navy—a question of vital 
and paramount importance owing to the grave issues at 
stake, and one concerning which the heat of the discussion 
is not likely to subside, or a satisfactory conclusion be 
arrived at, while such suggestions are promulgated as 














those put forward by your correspondent “ Pro Patria,” 
in your issue of October 28th, who, judging from the 
pect te principle of the latter part of his letter, 
would have been more in keeping with his suggestions if 
he had styled himself ‘‘ Pro Nobis.” 

Having perused the correspondence on the matter for 
some weeks past with interest, mingled with curiosity, 
I was naturally curious to discover what was the next 
move sur le tapis on noticing the letter of ‘* Pro Patria, ” 
which, although it appears under a somewhat different 
title, is really a continuation of the discussion, dealing 
with the question in a wider sense and in a manner that 
affects the entire engineer branch of the service, and does 
not merely apply to assistant engineers. 

In the former part of his letter ‘“‘ Pro Patria” shows 
that he fully realises the situation. The whole of the 
engineer officers now serving and who have for years 
been asking for pay and position in proportion to their 
responsible duties, he says, are dissatisfied (that is no 
matter of surprise) ; the engineering college at Devonport 
is totally inadequate at the present time to meet the 
demand, a fortiori the vessels now on the building pro- 
gramme ; the feeling of animosity existing towards those 
engineers who are willing to come forward for temporai 
service, credited with having inferior qualifications ; the 
unwillingness of private college students to join, owing to 
the poor inducements and non-recognition of the true 
value of the engineer ; the reduction of the engine-room 
complements, seemingly so inadvisable; and, lastly, the 
unreliability of depending on the engineers of the Royal 
Navy rve, 

Iconcur with “Pro Pairia” so far, but would make 
an observation or so with reference to the engineers from 
the private colleges, that it is not the highly trained 
college student that obtains his degree, who, in my 
opinion, is the best adapted to the requirements of the 
service. Where is the need for such? They have no 
practical training, other than experimental and labora- 
tory work. What cause, therefore, has ‘‘ Pro Patria ” 
or others among your previous correspondents to find 
fault with engineers trained in other than marine shops, 
if they have had a thorough training? Such objections 
will not hold water. I certainly advocate the enlistment 
of the services of young men trained in marine works, 
who may have attended college in addition to their prac- 
tical training, or attended a technical institution, in many 
of which the members are taught all the subjects of the 
curriculum at the Devonport College. There is still one 
other point. Why term any as may come under the 
above category, and are willing to offer their services as 
temporary assistant engineers, and may have had five 
years’ or more practical training, the inferior article? 

If there is anything in the letter of ‘* Pro Patria” that 
commends itself and will be welcome, it is the suggested 
recognition of the engineer branch of the service by the 
executive, deeming it g enough from a social status 
point of view for their acknowledgment, so contrary to 
the impression of immiscibility that often predominates, 
which possibly has been the reason this branch has be- 
come contemptible and inattractive. 

Now I come to the scheme, which ‘“‘ Pro Patria” begs 
toinform your readers ‘‘ was not framed after consulta- 
tion with any naval engineer ”—cela va sans dire. We are 
indebted to him for this self-evident fact. More likely 
he has been in deliberation with a few of the executive 
officers, as he tells us, ‘‘another method of obtaining an 
increased supply of engineers has been suggested, and 
appears worth consideration.” 

he new scheme, to put it in the pat way ‘‘ Pro Patria ” 
has hee it, is as follows: ‘‘Let us take... . a smart 
sub-lieutenant, one of the kind who qualify for torpedo and 
gunnery work, aged about 19,” and, ‘‘ suppose he has a 
year’s training at fitting, turning, and erecting,” which is 
only four months at each, “ and another year in the boiler 
shop, smithy, coppersmith’s shop, foundries ” (brass and 
iron, I suppose) ‘‘ and at shipbuilding, two or three months 
at each, attending steam lectures, and keeping up his 
mathematics, &c. These two years to be followed b 
anine months’ course at Greenwich and the engineer’s 
torpedo and gunnery courses.” ‘‘Pro Patria,” with all 
all confidence, gives us a guarantee this sub-lieutenant will 
‘*make as good an engineer as those now being advertised 
for by the Admiralty, with three years in the shops (not 
necessarily marine), and one year’s technical training.” 

Methinks “ Pro Patria” is very modest, or has made a 
slight mistake, in giving us such an equable comparison, 
as appears in his after-statements, in that he would allow 
the ordinary engineer officers to become future inspectors 
of machinery, and higher professional engineering officers, 
while the ten officers selected from—or I should say taken 
from—the lieutenant’s list, who are only as good as the 
advertised - for student, would receive the important 
appointments of Controller of the Navy, Director of 

aval Ordnance. and of Torpedoes, superintendents of 

dockyards, and their assistants, captains of steam 
reserves, &c., possessing the necessary knowledge for 
these — 
Probably they might do very well and prove a valuable 
acquisition, if they had an efficient staff of artificers at 
the back of them, upon whom the actual working of the 
engines would devolve, and the lieutenants could take all 
credit for their satisfactory handling. 

Most of your readers will know, especially those 
acquainted with the practical parts of the profession men- 
tioned for the second year’s course of instruction, that in 
two months, which would be the utmost time that could 
be allotted to each (unless one would suffice to produce the 
stage of efficiency necessary, thereby adding another month 
or so to some other branch), one might acquire an inkling 
of the principles involved in these parts, could possibly 
assist in the construction of one or two big moulds in the 
foundry, or be able to spoil a sheet or two of copper. 

I am inclined to believe the practical torpedo work 
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does not amount to much, viewing the matter from this 
standpoint. 

Writing of and regarding the engineering profession in 
such a slighting way, and puffing up the executive as 
being able so easily to make it supplementary to their 
many avocations, is not calculated to appeal to your 
readers—having the audacity to tell us such a short space 
of time would be sufficient to make these sub-lieutenants 
the specialists, &c., alluded to—but to call forth a feeling of 
revulsion, and not to reconcile the discordant elements 
(as appears to have been the result when the distinguished 
Admiral referred to gave publicity to his views), nor 
to act as a stimulus to the privately-trained student. 

The only reason, causam dicere, one can attribute, is 
ignorance of the requisite knowledge. 

Again, ‘*Pro Patria” could not have made the fact 
clearer with regard to the exclusion which the engineer 
branch has to put up with, and the desire to have it 
entirely in subjection by the executive. 

The next point I would call attention to is the number 
of inducements to be held out to these sub-lieutenants, 
On the completion of their course of training at Green- 
wich, they are to be sent to a battleship as second engi- 
neer, ranking as lieutenant (or Lieut. E.) for a com- 
mission, about three or five years’ senior engineer’s work 
in the next ship, and to be promised certain promotion, 
after, say, 10 or 12 years, to the rank of commander (E.), 
and, as they got more and more experience (at sea, 
evidently), they would fill the offices of Controller of the 
Navy, &c., as quoted above, their practical knowledge 
being just the necessary thing to qualify them for these 
posts. 

Prognostications of this kind are, to say the least about 
them, presumptuous. 

How does the matter compare with the present position 
of the engineer? An engineer student is appointed on his 
first commission as a probationary assistant-engineer, and 
within 12 months may become an assistant-engineer; after 
10 years, an engineer. Notice “ Pro Patria” makes a 
commander of his lieutenants with this amount of 
service. 

The grievance of the engineering staff and the unwilling- 
ness of ‘Pro Patria” to accept the present rank will be 
apparent from the facts that a fleet engineer only ranks 
with a commander, whilst a chief engineer is classed with 
a lieutenant, and junior to him if he has eight years 
seniority. 

One is led to think ‘‘ Pro Patria” is not the unbiassed 
individual he would have us believe, in making his sug- 
gestion, and his magnanimity is not shown purely out of 
interest on behalf of the welfare of the engineers, or with 
the unselfish motive of desiring to help them out of the 
present difficulty ; but his project is with a view to the 
aggrandisement of some of the junior officers of the execu- 
tive staff. 

I can quite understand, as “‘ Pro Patria” states, there 
would be plenty of applicants, and the inducements would 
prove good bait, if the privileges were bestowed upon 
the engineer branch itself. 

As a sequel to hisscheme, ‘* Pro Patria” proposes to do 
away with the engineer branch—as a br —and its 
absorption into the executive, quoting as a precedent, that 
of the navigating branch with the executive—which is by 
no means a parallel case. 

There is no reason why such ambitious domination 
should not dispense with the surgeons on board ship, the 
said lieutenants yet supplementing their acquirements by 
attending a hospital for three months, ro keeping up 
mathematics, &c. ; and, lastly, the clergyman’s appoint- 
ment might be absorbed. 

Such a remodeling of the service, I venture to say, 
would not be beneficial, but, on the contrary, detri- 
mental, notwithstanding the imaginative powers of ‘‘ Pro 
Patria” and the wonderful adaptability to circumstances, 
as pointed out, on the part of some smart sub-lieutenants, 
who would be so comprehensive in acquirements, fer- 
tile in resources, rich in imagination, strong in reason- 
ing, prudent and powerful above their fellows in all the 
re Pte and in all the offices of life. 


Yours faithfully, 
November 1, 1894. 





Pro Bono Pustico, 





THE RELIANCE BUILDING, CHICAGO. 
To THE Epitor oF ENGINEERING. 

Srzn,—While doubtless this is a fine specimen of engi- 
neering ability, it is devoutly to be hoped that if it is pro- 
posed to erect similar buildings here, the authorities will 
promptly veto the scheme—first, because of the ever- 
tacreasing danger from fire, and the impossibility of 
successfully dealing with an outbreak at such altitudes ; 
secondly, and more important, because we have already 
hundreds, if not thousands, of men and women working 
in London by gaslight at noonday in midsummer. If our 
street buildings are to be 200 ft. high, city workers will 
not see the sun for six months in the year. 

November 5, 1894. J.'ts D: 





EARLY ENGLISH LOCOMOTIVES. 
To THe Eprror oF ENGINEERING. 

Srr,—At the close of the year 1834, Messrs. Bury and 
Co., of the Clarence Foundry, Liverpool, published, and 
forwarded to the various railway companies, a circular, 
of which a copy is annexed, directing attention to their 
construction of locomotive engines, and soliciting orders 
for the same. The circular fu y set forth the views of 
Mr. Bury in favour of the four-wheeled engine, and 
against the six-wheeled. It is a matter of history that 
in 1833 Messrs. Stephenson adopted the six-wheeled 
engine in order to obtain a greater steadiness in running. 
On the other hand, Mr. Bury, in his circular, objected to 
six wheels, and urged that he had obtained a steady 
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‘*Dreadnought”*; — 
“Liverpool” .. Petersburg Railroad, U.S.A. 
“ Liver” .. Liverpool and Manchester .. 
“Bury,” now Bolton and Leigh 35 
named ‘* Bee” | 
“Clarence” .. For Mr. Hargreaves, of Bolton 
“Roanoke” ** Richmond, Fredericksburg, 
| Potomac, U.S.A. 

‘*Meherrin” .. Raleigh and Gaston, U.S.A, 
** Appomattox ” | Ditto 
“Bury”... .. For Mr. Hulton ee 
**@reole”’ ..|Pontchartrain, U.S.A. 
“Staunton” ..|/Raleigh and Gaston, U.S.A 
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Dated Clarence Foundry, Liverpool, December, 1834, 


running engine by simply increasing the wheel base to 
6 ft., and that, if necessary, he could increase it still 
further, to either 8 ft. or even 9 ft. Mr, ) 
statement that he had in the year 1833 built engines with 
a 6-ft. wheel base, was perfectly correct, but unfor- 
tunately some of those persons who read his remarks did 
not understand them ; they mistook 6-ft. wheel base 
for a 6-ft. wheel, which is, of course, a very different 
thing indeed. 

As a matter of fact, it will be found that no driving 
wheel of more than 5 ft. diameter was ever used upon 
the narrow gauge until 1836 and 1837; and then 5 ft. was 
only exceeded in consequence of the battle of the gauges 
which was then commencing with the approaching open- 
ing of the broad-gauge Great Western Railway. 

Yours truly, ome 





EFFICIENCY OF THE SERVE TUBE. 
To tHe Eprror oF ENGINEERING. 

Srr,—I notice in your issue for this week a letter from 
Mr. Donaldson, calling attention to an apparently vague 
statement contained in my letter of the 15th ultimo, viz., 
that (d T) was the difference between the temperature of 
the heated surface T; and that of the heating surface T. 
I meant, and should have added, at its limiting value cor- 
responding to a plate with an infinitesimal thickness (d x). 
The next lowest value would be (0) or zero, both for the 
difference between the temperatures of the heated and 
heating surfaces, and the thickness of plate, in which case 
(T1) would be equal to T or (Ti—T)=0. For a given 
jinite thickness of plate (x) the value of (T,—T) would 
vary according to the conductivity for heat of the ma- 
terial of which the plate was composed, being least for the 
best conductors, and greatest for the wors) conductors. 
The rate of fall from (Ti— T) finite to zero, would vary 
accordingly for plates composed of different materials, 
being highest for the worst conductors, and lowest for the 
best conductors. 

The values of Ti and T within practical limits are 
always finite in value, but their difference may vary from 
(Ti — T) maximum to zero, the limiting value of this dif- 
ference (Ti — T) being expressed by (dT) according to 
a Rankine, hence the statement in my previous 
etter. 

If we put (A) as the area of the plate, and (¢) the time 
during which the heat was transmitted, then we have 

Q=aAkM-T;, 
x 
which is the statement as generally given in text-books. 

It may also be mentioned that the laws of conductivity 
for heat are apparently the same as those for electricity, 
difference of potential or electromotive force being substi- 
tuted in the latter case, instead of difference of tempera- 
ture in the former case. 

Apologising for again troubling you, 

am, Sir, yours faithfully, 
Epwarp J. M. Daviss. 

24, me ee Ly London, N.W., 

ovember 5, 1894, 





AUTOMATIC MAIL BAG APPARATUS. 
To THE Eprror oF ENGINEERING. 

Srr,—Ib is gratifying to know that you are willing to 
give some of your valuable space for the purpose of giving 
publicity to that which seems to be a great injustice to 
those who competed for the award of the late Postmaster- 
General for the collection and delivery of mail bags from 
mail trains. The way in which the competitors were 
treated seems to suggest (if an award was granted) the 
matter was cut and dried before the competition was 
invited. No names have been publicly given, as far as I 
have been able to discover, as to who was the successful 
person, or any statement that any one has been successful. 

As one of the competitors, I was informed, officiall 
that my suggestion was not accepted ; that it was returned 
with drawings, &c. If the award was given for any 





* As this engine proved a failure, it was not delivered to any railway, and remained unclassified. 


design, I should say that it has been given for one that 
is found to be impracticable, as no alteration whatever 
has been adopted to the old method. I cannot fall in 
with the views expressed by the correspondents, to pub- 
licly expose the designs of the various competitors, until 
it is publicly known that an award was made. T think 
the best course to pursue would be to make an appeal to 
the present Postmaster-General, and ask him to give his 
attention to the matter; as there has been a Change in that 
office since the time of the competition, and in the 
otfice of Controller of the Mail Service, the question 
might be reopened. 
I remain, Sir, yours truly, 
November 6, 1894, C, CHESTER. 





THE KNOT A UNIT OF DISTANCE. 
To THE EpitoR oF ENGINEERING. 

Sir,—As a former fellow-student of Mr. D. W. Taylor, 
of the United States Navy, I gladly acknowledge his 
brilliant attainments, and should not think of disputing 
his authority either as a mathematician or engineer ; but 
as the penne turns upon the correct use of an English 
word, I may say we have not hitherto been accustomed in 
these matters to cross the Atlantic for our authorities. 

Further, if Mr. Davey considered the point raised so 
trivial, why was it worth his while to write a letter on it? 
I merely referred to it incidentally. 

I an, Sir, ae yours, 
C. Humprey GILBERT. 
24, Weltje-road, Ravenscourt Park, W. 
November 6, 1894, 








EncinrrniIne Society, Kine’s CoLttecr, Lonpon.—A 
eneral meeting of this Society was held on October 26, 
rofessor Capper in the chair. Mr. Hayton read a paper 
of a very exhaustive nature ‘‘ On the Use of Liquid Fuel 
in Boilers.” He first described the various furnaces as ar- 
ranged for land and marine boilers ; he also referred to the 
use of liquid fuel on locomotives, A discussion followed. 
A debate was held on November 2, when the relative 
merits of cable and electrical tramways were very freely 
discussed by several members. Mr. Brown led the dis- 
cussion in favour of the cable system, and Mr. Welbourn 
advocated the electrical systems. 


‘* INTERNATIONAL” ELEcTRICO ACCUMULATORS.—A new 
form of accumulator is being manufactured by the Interna- 
tional Electric Storage Company, Limited, of 73, Gresham 
House, Old Broad-street, London. These batteries are spe- 
cially designed for traction work and for lighting railway 
and other vehicles, their peculiar adaptability for these pur- 
poses depending on the fact that the lead oxide canno: be 
detached from the grid, and produce short circuits. The 
method of construction is as follows: There is cast agrid 
of lead, consisting of a heavy top crossbar, and a number 
of lighter vertical bars. Geen the vertical bars are 
threaded a series of strips of perforated celluloid to form 
shelves to retain the paste. By putting the grid into a 
press the surface of the lead is roughened to promote the 
adhesion of the paste, and the shelves are fixed in position. 
A strip of celluloid, riveted to the top bar, and passing 
round thesides and bottom of the plate, completes the frame 
which is then ready to be pasted. After this, it is dri 
and slipped into an envelope of celluloid, perforated with 
an immense number of small holes, which allow ample 
space for the electrolytic action to go on. As the plate 
is being formed, it swells and fixes itself firmly in the 
envelope, which holds all the parts firmly in position, and 
prevents any fragments of oxide being displaced by the 
vibration to which the battery may be subjected. The 
makers claim that the plates are from 50 to 66 cent. 
smaller and lighter than those of other batteries, that 
they will bear exceedingly a discharge, that they can 
be run down to 1.2 volts without damage, and that the 
internal resistance is small, pee to the plates being so 
close together. The cells are made in four sizes, varying 
from 9 in, by 6 in, to 174 in. by 134 in. 
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DRY BRICKMAKING AND PRESSING MACHINE 
CONSTRUCTED BY MR. WILLIAM JOHNSON, ENGINEER, ARMLEY, LEEDS. 


Ye 
\ Fig.7. 






WE illustrate on this page a dry press brickmaking 
William Johnson, of the 


machine made by Mr. 


Castleton Foundry, Armley, Leeds. The machine, 


which is said to be built on American lines, is capable 


of producing four bricks at a time ; and the gearing with 
which it is — is sufficiently powerful, and the 
framing sufficiently strong, for pressuresof as much 
as 600 tons. A side elevation of the machine is shown 
in Fig. 1, and a front elevation in Fig. 2. The clay 
is supplied to the machine in the form of dust, being 
prepared in an edge-runner grinding mill or similar 
machine. This clay is fed into the hopper of the 
machine, from which it passes into a bottomless feed- 
ing box, which receives a supply of clay, and carry- 
ing it over the moulds fills them and returns to the 
hopper again. The dust is now pressed into the 
moulds by means of the long-stroke toggle arrange- 
ment shown in Fig. 1. The clay in the moulds rests 
on plungers supported by springs, which give during 
the earlier portion of the stroke, but finally these 
plungers bring up against a solid abutment which is 
connected by Tinks to a lever moved by a cam on the 
crankshaft, so that plungers are fed into the mould 
both at top and bottom. Owing to this arrangement, 
it is possible to keep the space between these two 
plungers constant for one-third of a crank revolu- 
tion, during which time the pressure is at a maxi- 
mum, and the plug of clay between the two plungers 
is, whilst still under this pressure, carried up to 
the top of the mould. Just before it reaches the 
top, the pressure is released by the top plunger moving 
faster than the lower, which, however, continues its 
stroke ; the spring also comes into action, and the 
finished bricks are raised clear of the moulds and 
ange out of the way, ready for removal to the kilns, 

y the charging-box already mentioned as it brings 
forward a fresh supply of clay to fill the moulds. The 
machine shown in our illustrations requires about 
20 indicated horse-power to drive it. The power is 
supplied through a friction clutch, which, by slipping 
under an excessive strain, will save the machine from 
fracture in case of improper material finding its way 
into the moulds. 





500 HORSE-POWER SNYER’S COUPLING. 
On this page we illustrate one of Snyer’s patent 
couplings recently fitted up by Messrs. Cowlishaw, 
Walker, and Co., Limited, of Etruria, at the paper 
mills of Messrs. Spicer, at Goldaming, where it is used 
to connect two 8-in. shafts running at 114 revolutions 
per minute, and transmitting 500 horse-power. We 
described the construction of this type of coupling on 
page 220 of our fifty-fifth volume, but it may be con- 
venient if we repeat it here. The clutch consists 
essentially of two discs, one keyed on the driving 
shaft, and the other on that to be driven. On the face 
of one of these discs are a number of projecting steel 
teeth, whilst on the opposing face of the other disc are 
a number of steel wire brushes, which, when the two 
discs are brought into contact, engage with the steel 














Fig.2. 
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teeth already mentioned, and form with them an} 


elastic coupling. Owing to the elasticity, there is no 
shock on making the connection, even when the driving 
shaft runs at a high speed. In the present instance 
the coupling is placed close to an engine driving a lon 
line of shafting, which can also be driven by a secon 





engine at its other end. The clutch permits of the 
first-mentioned engine being disconnected. The rods 
for working the clutch are carried up from the shaft 
through the floor above it, where they are connected 
toa handwheel. The work of connecting and discon- 
necting is said to be extremely easy. 





INDUSTRIAL NOTES. 
THE substitution of the expression “‘ a living wage” 
for the older expressions or terms in connection with 
industrial questions, has become a stumbling-block to 








= pi 


many, and it will become more so if used by trade 
unionists in connection with trade disputes. The older 
expression—‘‘ a minimum wage ”—is well understood, 
and has a definite meaning, for it applies to the current 
rates of wages established in any trade in a particular 
district or districts. Moreover, the term is recognised 
by employers and employed in all industries, and is 
perfectly intelligible to the public generally, by whom 
nice distinctions in language, especially of a technical 
character, are often viewed with suspicion. The 
Diocesan Conference held in Newcastle last week 
adopted a resolution in favour of the ‘‘living wage,” 
under the presidency of Bishop Wilberforce, the 
Bishop of Newcastle declaring that the question wasa 
difficult one. If, however, the expression is used in 
an economical sense, and has a social ideal, there need 
not be any real difficulty in its use or application, It 
then becomes a substitute for the older economical 
expression ‘‘a subsistence wage,” so frequently used 
by Adam Smith and political economists generally 
during the first three-quarters of the present century. 
It is a recognition of the principle of ‘‘ a higher stan- 
dard of living ” so often insisted upon by Lord Brassey 
in his works on ‘‘ Work and Wages,” and the applica- 
tion of that principle to daily industrial life. The 
mere fact of the acceptance of the term “a living 
wage” shows that we have got beyond the stage of a 
mere ‘‘subsistence wage” as a basis of computation 
in labour contracts or hiring, and that moral considera- 
tions come in when questions of social status are dis- 
cussed. But the fact of moral considerations being 
resent involves some difficulties, for the term ‘“‘a 
iving wage” must be as variable in application as 
the gradations of labour, unless, indeed, all labour, 
skilled and unskilled, is to be appraised at the same 
price, so much per hour, whatever its nature or cha- 
racter, without regard to — or quantity, or 
locality. The expression ‘‘ a living wage” must take 
into consideration the cost of living, style of living, the 
place of living, and the character and culture of the 
person or persons to whom the term is applied. In 
labour disputes these considerations cannot come in. 
The general condition of the engineering trades 
throughout the Lancashire districts manifests very 
few signs of any material improvement. It is only 
here and there that an increased activity is reported 
in some branches. The outlook is regarded as very 
unsatisfactory, as the prospects are not brighten- 
ing. Fortunately, all labour questions are quiet 
in the ro ea and all cognate branches of 
trade throughout the district, there being a general 
absence of labour disputes, or of questions likely to 
evoke disputes. Business in the iron trade continues to 
be very slow, none of any weight being done recently. 
There have been only limited inquiries for pig iron, 
with the result that the tendency of prices has been 
in a weakening direction. The condition of the 
finished iron trade remains practically unchanged. 
The steel trade is depressed in all directions, and 
prices have given way in many cases, In the metal 
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trades things also are quiet; users of manufactured 
material only buy sparingly as wanted, in the 
expectation of prices giving way—an anticipation not 
realised, so far. The operative cloggers have just 
been successful in obtaining an advance in wages of 
from 5 per cent. to 10 per cent on their old wages 
list. On October 13 they gave notice to the em- 
ployers that they required from 74 to 15 per cent. 
advance, with the result that a conciliation committee 
was appointed to meet and consider the question. The 
committee met on October 26 to discuss the list, and 
on Thursday, the Ist inst., an agreement was signed, 
whereby the men are to have from 5 per cent. to 10 per 
cent. respectively, according to the class of work. The 
advance is to iake place from and after the 12th instant. 
All matters were arranged amicably. 


In the Wolverhampton district things have been 
a little quieter in some branches of the iron trade, 
but apparently mainly by reason of the fact that mer- 
chants and consumers want concessions in prices which 
makers are not prepared to make. As the makers are 
pretty well sold, there is a disinclination to give easier 
terms, and, therefore, the merchants cease to specu- 
late. There has been a better inquiry for superior 
qualities of finished iron for chainmaking purposes. 
and some orders have been secured at fairly good 
prices. Medium bars are firm at recent rates, and 
some satisfactory bargains have been made for common 
sheets for galvanising purposes, and for making up. 
Steelmakers are, however, competing rather keenly, 
and good steel sheets are being sold at competitive 
prices, some large lots having changed hands. The 
steel trade is, indeed, fairly well supplied with orders 
all round, and renewals of old contracts at quoted rates 
are readily obtained. Pig iron is in slow sale, pro- 
ducers being well booked forward with orders; and 
foundry iron is in much request, prices being stronger. 
On the whole, though there is a little less activity in 
the business actually done, there is no real falling off 
of trade in the district, in so far as the iron and steel 
trades are concerned. The engineering, bridge and 
girder, tank and gasholder, and other branches fairly 
well maintain their position, if there is no great for- 
ward movement in the direction of greater activity. 
There is still a general absence of labour disputes 
und of any tendency in that direction. The Mid- 
land Wages Board keep well together, the men re- 
fusing to entertain changes except by the sanction of 
the board, and the board maintains its authority in all 
debatable questions. 


Tn the Birmingham district the demand for crude 
and wrought iron has been very limited of late, and 
prices have been reduced to the lowest point consistent 
with profitable working, by the keenness of competition. 
In the medium and better qualities there is no altera- 
tion in prices, but the volume of business has declined. 
The prices of common iron are, however, easier. But 
stocks are low, and makers have well sold for the 
current quarter. Iron tube strip has been in good 
demand, and makers of bedstead angles are mostly 
well employed. The demand for best iron is limited, 
steel taking its place in many cases ; but cable iron is 
in good request for Admiralty contracts. The local 
trades in smaller wares are quiet generally, but in some 
instances there isa movement towards greater activity 
in view of the usual spurt towards Christmas and the 
close of the year. 


The monthly report of the Associated Ironmoulders 
is not able to report that the increase in the number 
employed has kept pace with the increase of last 
month, but the state of tradeis better than in the same 
month of last year. The demand on the funds has not 
been so great, so that the income has exceeded the ex- 
penditure by over 126/. 5s, The Scotch coal strike 
affected the trade most disadvantageously, the effects of 
which are still felt in some of the districts. Of the 
total number of members, 6429, only 4322 are returned 
as actually working, there being 602 idle, on the funds, 
and 362 idle, but not on benefit, 267 in recept of super- 
apnuation allowance, and 305 retired members. Of 
the remainder 256 were in England or Ireland, and 
246 abroad. The balance in hand is still very consider- 
able, the aggregate being 27,118/. 14s. 


Circumstances of a cloudy, not to say threatening, 
character, attend the boot and soe trades. No sooner 
wus the St. Albans dispute ended by the return of the 
men, than fresh complications have arisen in other 
places. Both sides have recently adopted resolutions 
which may lead to serious consequences. The matters 
in dispute are four, all most important. On the part 
of the men there are the questions of a minimum wage 
and overtime ; on the part of the employers there is the 
question of the free use of machinery without notice, 
and no changes in wages for two years after an award. 
Far-reaching as those matters are, however, they are 
quite as capable of mutual arrangement as those pre- 
viously agreed upon. A board orasystem which could 
carry a large trade through the crisis of a great change 
in the mode of working, the abolition of home work 





and the provision of workshops, and take the initial 
step in the fixing of a minimum wage, can settle the 
subordinate questions now at stake. There is one 
ticklish question, which raises the point of union versus 
non-union men, which will complicate the matter. Ad- 
mitting the right of the employer to employ whom he 
likes, and of the workmen to refuse to work, there is 
this other point tobe considered. If the workmen are 
non-union men, how can the union carry out the deci- 
sions of the board? Will not the board itself break 
down if the union can no longer insist upon its agree- 
ments? A little patience and prudence will solve the 
difficulties that now present themselves, and the board 
of arbitration will be all the better and stronger for its 
work in this direction. 


The November number of the Jronworkers’ Journal 
gives a report of the last council meeting of the Iron 
and Steel Workers’ Association, in which report some 
indication is given of the attitude of that society with 
respect to some prominent questions of the day. With 
regard to the eight-hours system, it appears that some 
employers have shown a desire to introduce the eight- 
hours shift system, which the men resisted. At War- 
rington the men met the manager of the works and 
protested against the proposed change, and demanded 
14 days’ notice if the proposal was insisted on. This 
put an end to the matter for the time. In several 
other instances the employers have suggested the 
eight-hours shift, but the men as persistently refuse to 
accept the arrangement. The association, as such, 
passed a resolution adverse to the proposal, and re- 
fused to recognise the right of any employer or firm, in 
connection with the wages board, to introduce a new 
system until the termination of the sliding scale. 
But the delegates were willing to discuss any proposal, 
when it was brought properly before the board, with 
the view of testing by experiment the proposed eight- 
hours shifts. At the same meeting the delegates to 
the recent Trades Union Congress gave in their report, 
in which they expressed themselves greatly dissatisfied 
with the general composition of the congress, with the 
manner in which the business was conducted, and with 
the character of the discussions. They speak of “‘ the 
deplorable way in which resolutions were rushed 
through, and the glaring inconsistencies of those form- 
ing the majority” of the delegates. The report men- 
tions in detail some points of glaring inconsistency to 
which they refer, one being strongly condemned, as 
regards the composition of the parliamentary com- 
mittee, The secretary of the Iron and Steel Workers’ 
Association gave a table showing the composition and 
votes of the Congress, by which it appears that seven 
of the most important industries of the kingdom were 
represented by 21 delegates, contributing 180/., and 
representing 176,183 bond-fide trade-unionists. Whereas 
three other bodies, the miners, textile workers of 
cotton only, and the gasworkers and general labourefs, 
had 87 delegates for the three bodies, paid 276/., and 
represented 276,000, of whom 160,000 were miners, 
86,000 weavers, and 30,000 labourers. The latter dele- 
gates each represented on the average 3172 men, while 
the delegates of the seven large societies represented on 
an average 8390 members. Complaint is also made of the 
large representation of trades councils, causing double 
representation of actual unionists. 

The report gives some account of a private confer- 
ence held at Auckland Castle, under the presidency of 
the Bishop of Durham, with the view of furthering the 
movement in favour of conciliation in labour disputes. 
Among the subjects discussed was the limitation of 
competition in relation to the question of a living 
wage, and some other matters. Professor Marshall 
was present, and representatives of the employers and 
workmen. Among the former were Mr. J. Hugh Bell, 
of Middlesbrough; Mr. David Dale, of Darlington ; 
Mr. J. Wrightson, M.P., Stockton; and Mr. Lindsey 
Wood, chairman of the Durham Coalowners’ Wage 
Committee; Mr. John Wilson, M.P., and Mr. J. 
Johnson, representing the Durham miners ; and Mr. 
R. Young and Mr. Straker, representing the North- 
umberland miners, &c. The object of these meetings 
arranged by the Bishop of Durham is to pave the wey 
for a better understanding, and for the eventual estab- 
lishment of a board or of boards of conciliation and 
arbitration. It is hoped that the movement will 
spread to other districts than those in the diocese of 
the bishop, who is thus instituting preliminary con- 
ferences. 

The Journal pays a fitting tribute to the late Sir 
Rupert Kettle, who had for many years taken an 
active part in labour disputes as arbitrator, and gener- 
ally asa supporter of conciliation as a mode of settling 
disputes and averting strikes. When the North of 
England Board of Conciliation and Arbitration was 
established, he took an active part in its formation, 
and became its first arbitrator in 1869. He also took 
part in the formation of the board in connection with 
the hosiery trades, and was for years the chairman of 
the board of arbitration of the building trades of 
Wolverhampton. The Journal is able to speak with 
authority as to the very able and impartial manner in 
which Sir Rupert Kettle discharged his duties on his 





first appointment in 1869; how he allowed ample 
opportunity to both sides to state their case. The 
leaders of the workmen were loud in his praises, and 
were able to bring over the men who had been opposed 
the system up to the time when the board was 
ormed. 


A rather grave danger seems to be threatening in 
connection with the building trades of London, involv- 
ing the bricklayers, carpenters and joiners, masons, 
plasterers, painters, plumbers, labourers, and others, 
altogether numbering many thousands of workmen. 
The dispute arose as to the employment of 23 brick- 
layers who had gone in to work at Southall, for one 
of the chief London firms, where a strike existed, 
and had existed for some months. On the completion 
of their work, the men were transferred to London 
jobs, when all the men struck work against the em- 
ployment of these Free Labour bricklayers, as they are 
called. On Thursday in last week all the men were 
called out of Messrs. Trollope’s jobs at the West End, 
including bricklayers, carpenters, plasterers, labourers, 
&c., by, apparently, the Building Trades Committee, 
presumably with the sanction of the several trade 
unions of the different trades. This seems to have 
heen followed by notices from the Master Builders’ 
Association to terminate the agreement of 1892, where- 
by the eight hours, or 48 hours per week, and 
other advantages, were conceded The employers 
demand the right to employ members of the National 
Free Labour Association, and the building operatives 
refuse to work with them. The agreement requires 
six months’ notice, so that some modus vivendi 
may be found in the meantime. At present, however, 
it looks as if there would be a great lock-out on the 
one side, and a big fight on the other. 


The dispute in connection with the colliery engine- 
men and the coalowners of South and West Yorkshire 
has been amicably settled. The dispute arose out of 
the 10 per cent. reduction agreed upon by the miners 
and the coalowners, the engine and boiler men not 
assenting to the same reduction, on the ground that 
their case was altogether different. After a good deal 
of agitation and some friction, the men and the coal- 
owners have agreed that the terms shall be mutually 
arranged at the various pits, in accordance with the 
circumstances of the case. Failing this, the employers 
and representatives of the men will meet in con- 
ference to settleany disputed matters. Although the 
dispute itself only affected some 600 men, a strike 
must have stopped most of the pits from working 
over a very large district. It appears that already at 
a large number of the pits terms have been mutually 
agreed upon, 


The effect of the protests against any further discharge 
of Government workmen at Woolwich, Enfield, and 
presumably at other places, has been an order placing 
Government employés at Woolwich and Enfield on short 
time, instead of discharging a part. The men will not 
work on Saturdays, thus losing 4 hours and 40 minutes 
each week from the beginning of November till March 
31, 1895. Some 13,000 or 14,000 will be affected, but 
it will save the discharge or suspension of some 800 
men. The orders apply to all workmen, except fore- 
men, men of superior rank, and writers, none others 
to be employed on Saturdays without special order. 
All time to he paid at normal bare rates, unless other- 
— ordered, so long as this regulation remains in 

orce. 

The labourers are already complaining of this order, 
for they say that the wages of those getting from 19s. 6d. 
to 21s. per week will be thus reduced nearly to the 
old rates of 17s. or 17s. 6d. per week. But the real 
reduction will be about Is. 8d., say, in round figures, 
from 20s. per week to 18s, 4d. per week. This is 
low for the London district, but it is useless to 
exaggerate the evil of short time when so many are 
altogether unemployed. 


The effect of depression is again telling upon the 
tinplate trade of South Wales, where the men at 
Llanelly, the largest tinplate works in the world, 
have been given a week to consider whether they 
will submit to 25 per cent. reduction in wages, 
or have the works closed altogether. Some stubborn 
strikes took place in this trade early in the present 
year, but for some time past the men have been work- 
ing fairly well for the most part. 


A very curious question came before the law courts 
last week, involving points analogous to that in 
connection with the Plymouth case, which was carried 
to the High Court, Queen’s Bench Division, as to 
whether a trade union official, or the officials of several 
unions acting in concert, have a right to intimate to 
an employer that the men will leave work unless some- 
thing is done or left undone. In the Plymouth case it 
was decided that, if done without threats or intimida- 
tion, it was not an offence under the section of the 
particular Act. In the case of last week, notice was 
given that the men would cease work, and they did 
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actually cease work for a time, until satisfaction was 
given. But an injunction was asked for and granted 
to restrain the defendants from prejudicing a parti- 
cular man in getting employment. The case was ulti- 
mately pol by the defendant party agreeing not to 
molest the plaintiff in the future. Such close defini- 
tions of the law must be taken note of by workmen, 
and especially by the leaders of the unions, or they 
will find costly litigation to be the result of any action 
likely to deprive a man of the means of getting his 
living. The case of Temperton v. Russell, where the 
men ceased work because the employer supplied goods 
or material to another employer whose men were on 
strike, still holds good; the case was not carried to 
the House of Lords, but the judgment of the Court of 
Appeal stands. 


The local elections in England do not indicate, so 
far, that the extreme party will be successful; so 
far their efforts have been mostly a failure. It is the 
fate of Ishmaels to find that all men’s hands are 
against them. As the time draws near for the 
School Board elections, and for the elections under the 
Parish Councils Act, the more moderate men find 
themselves bound to stand closer and closer together. 





An important movement has been inaugurated in 
London for the purpose of taking some steps in concert 
whereby the boards of guardians can deal with the 
unemployed, without waiting until the pressure comes. 
By thus acting, trouble, expense, and much suffering 
will be averted. The guardians have great power 
under the poor laws, if they will only act together in 
such a way as will not largely increase the rates, and 
thus frighten the ratepayers. 





STANDARD SCREWS FOR WATCHES. 


The Manufacture of Standard Screws for Machine-Made 
Watches.* 
By Mr. Cuartes J. Hewirt, of Prescot. 

In the whole range of mechanics, as applied to the parti- 
cular industry of watchmaking, there is probably no sub- 
ject of more general interest to mechanical engineers than 
that of the apparently trivial screw. In addition to its 
general interest, there is no subject of greater mechanical 
importance in this industry, as economy in production 
has gradually made more and more demands upon the 
machine designer and toolmaker; and the number of 
screws used in each watch, when multiplied by the total 
product of a watch factory, has justified expensive and 
elaborate machinery for their manufacture. 

Defective Screws.—The fit and finish of the screw-heads 
make or mar the appearance of the watch ; and the fit 
and shape of the thread have such an effect on its dura- 
bility, that many watches, otherwise of good quality, 
come to an untimely end through failure of the screws to 
perform their allotted task. There are few watch re- 
pairers who have not experienced the sudden transition 
from satisfaction at the successful termination of a con- 
scientious piece of work, to disgust upon finding the 
balance-bridge screw over-turn, in consequence of which 
the work thought to be complete has to be gone through 
once more. If therepairer happen to be impatient or un- 
scrupulous, he treats the unfortunate watch with a rough- 
ness varying only in degree of barbarity. Instead of 
taking the watch to pieces again, retapping the hole, and 
fitting a new screw, he tries to find one that will do; but 
the quest is not easy, considering that until recently no 
recognised standard for threads existed. The natural 
result is a botched job; and each successive watch re- 
pairer treats it as derelict, and it quickly finds its way to 
an unhonoured scrap-heap. In the watch trade it is 
customary to lay the blame on the repairer, when a case 
such as this occurs ; but the source of trouble ought to be 
sought much further afield. The recent advances effected 
in machinery for watchmaking have rendered it quite 
practicable to make watches with screws that will not 
over-turn with any reasonable usage. : 

Principal Defects.—The defects principally met with 
in hand-made screws were drunken and cross-winding 
threads and variable diameters. To these should be 
added the irregularities which hand work necessarily 
entails. These defects came mostly from the absence of 
good mechanical methods for originating and maintaining 
the standards. In the ordinary practice of watchmaking 
by hand methods it was usual incommencing screw-making 
to buy a screw-plate, from which taps were made; these 
taps were then used to make the actual working screw- 
and the latter generally contained 30 or 40 

oles. Out of these holes those were chosen which pro- 
duced screws most pleasing to the eye. Other master 
taps were often taken from these working plates, and 
used for making other working plates; no thought being 
given to the fact that these successive stages evolved a 
standard quite different in size and pitch from that 
started with. It will readily be seen that the only way 
by which even a moderate degree of accuracy could be 
obtained was by fitting each series of screws into holes in 
which they finally remained, all interchange being pro- 
hibited. Under the system of watchmaking then in vogue, 
the result was not so disastrous as may now appear, be- 
cause the movement-maker fitted the screws in the rough, 
and no large stocks of screws and movements were neces- 
sary ; thus an account could be kept of each series of 
screws, and they could be fitted according to the necessities 





.* Paper read before the Institution of Mechanical En- 
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of the case. These screws were hardened and polished 
separately by the finisher, who put them back into their re- 
spective places ; so that no great difficulty arose through 
want of interchangeability, until the watch got into the 
repairer’s hands. Moreover the change from the standard 
screw was so gradual that it could not be detected by the 
means of measurement then used ; nor had the variation 
become so great as to cause practical inconvenience 
enough to condemn the plan. 

Factory System for Screws.—With the advent of the 
factory system, however, the old methods became impos- 
sible. The finished screws could not be fitted to the 
watch in the early stages of manufacture, because the 
later operations would spoil the polish; nor could they 
be economically fitted in the rough and be afterwards 
polished by the finisher, because the essence of the factory 
system is economy of skilled labour. Large stocks of 
material in each department are also necessary in the 
factory system, because a slight derangement of one de- 
partment brings the whole organisation to a standstill, 
unless there be sufficient stock to fall back upon. Thus 
screws made to-day may be fitted into holes tapped 
months previously or months later. To meet all these 
contingencies, nothing would suffice pe so making 
and finishing the screws that any screw should go into 
any watch after gilding, without any previous fitting. In 
effecting this change, the adoption of a standard thread 
had first to be considered ; and, secondly, methods had to 
be evolved for retaining this standard, so that watches 
made to-day might, if necessary, be supplied with new 
screws made 20 years hence. 

Standard Screws.—The standard recommended by the 
committee of the British Association* appointed for the 
purpose is the one adopted by the Lancashire Watch 
Company, Prescot, with which the writer is connected ; 
and all information with respect to the standard may be 
obtained from Professor M. Thury’s “‘Systématique des 
Vis Horlogtres. It isa V thread of 474 deg., rounded 
top and bottom through +;ths of the height, and the pitch 
P is directly related to the diameter D by the formula 
D=6P%. This formula will of course give an unlimited 
number of sizes; and in order to formulate a standard 
series it was decided to adopt the successive powers of 
0.9 mm. for the pitch. The index of the power is used as 
a convenient designating number for the screws; thus 
the pitch of No. 6 screw is got by raising 0.9 mm. to the 
sixth power, the pitch being therefore 0.53 mm. and the 
diameter 28 mm. From the figures so obtained in 
decimals of a millimetre a series is got in decimals of an 
inch. Some of the screws so determined are illustrated 
in Fig. 1 (see next page). 

Master Taps.—In order to originate and retain the 
standard, two sets of master taps are made: one set is 
used for making screw dies, and the other is reserved 
for producing dies for making working taps; both sets 
are in duplicate, one set of each being kept for reference 
only. The master taps are madeon a small screw-cutting 
lathe specially designed for the work, having a corrected 
screw which can be depended upon for accuracy within 
practicable limits. The master taps for screw dies are 
made to the exact standard ; but those for tap dies are 
left sharper on the top, thus leaving them nominally 
larger in diameter than the standard. en the dia- 
meters are measured from the sides of the thread, both 
sets correspond with the standard; but the tap being 
larger than the screw, a space is left between the top 
of the screw-thread and that of the hole; that is to say, 
the female thread is deeper than the male thread. This 
space forms a convenient receptacle for any burr that may 
be present, but does not interfere with the fit of the 
screw in the hole. While in the soft, all the master taps 
are left slightly large, and without grooves. By hardening 
they become more or less distorted; this defect is cor- 
rected by grinding the threads by means of a soft steel lap 
charged with diamond dust; after which operation the 
longitudinal grooves are ground in. The grinding of the 
screw-threads is effected in the same lathe that cuts the 
thread. Instead of the cutting tool, a small and accu- 
rately made grinder is inserted in the tool-box of the 
lathe, and driven by a band through idler pulleys, A disc 
of soft steel, turned to the thread section and charged 
with diamond dust, is mounted on the end of the grinder 
spindle, and traverses along the screw in exactly the same 
way as the cutting tool. The longitudinal grooves are 
ground in by the same arrangement, but of course the lap 
is of the proper section and runs vertically. An index on 
the lathe spindle gives the position and number of the 
grooves. 

Dies.—The taps having been got as perfect as may be 
possible, the next step is to make the dies. These, as 
is well known, are inherently defective, as they stretch 
the metal and thus alter the pitch ; but as yet no practi- 
cable substitute for them has been devised ; all, therefore, 
that can be hoped to be done is to minimise their defects. 
Many attempts have been made to get nearer to cutting 
the thread instead of squeezing it; but all such operations, 
when subjected to the inevitable wear and tear of daily 
use, have been found to result in more irregularity than 
the simple tapped hole, in consequence of the abrasion of 
the cutting faces of the dies, and their gradual loss of cut- 
ting power. These remarks of course apply to watch 
screws only which do not exceed 0.050 in. in diameter with 
a minimum of 0.010 in, The die most in use, therefore, 
is simply a tapped hole, which for convenience is usually 
made in the centre of a small thin disc of steel. The disc 
is made small and thin, use the less metal there is 
surrounding the hole, the less is the distortion produced 
by hardening ; and in addition, although the die is not 
split, yet the pressure exerted by the die-holder is sufficient 
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to 293, 








to produce a slight modification in the diameter of the 
screw, provided the die is small enough ; and it may be 
made small enough, because the die-holder is so designed 
as to prevent the die from bursting. This adjustment of 
the die in the die-holder is utilised to correct the altera- 
tion of size caused by hardening the die. After harden- 
ing, the dies usually open ; so that they would leave the 
screws too large in diameter. The die-holder, which is 
a form of step-chuck, squeezes the die sufficiently to make 
up for this enlargement. When tapping the die, it is 
found best to mount it in a true step-chuck, and bore the 
hole true. A step-chuck is a chuck in which a recess or 
‘“*step” has been turned in the face, of any required 
diameter. The chuck is then split longitudinally in three 
sections, and after being spring-tempered it is ground 
true. A conical portion behind the face corresponds 
with the conical mouth of the lathe spindle; and the 
chuck closes when drawn into the spindle from the back, 
thus securing any article placed in the step or recess. The 
tail-stock of the lathe carries the tap, and is provided 
with a traversing spindle, on which is fitted a feed-screw 
of the same pitch as the tap. When the tail-stock spindle 
is revolved, the tap is thereby fed into the die, and so 
leaves a more perfect thread than if the pitch of the tap 
itself were allowed to provide the feed. The tap dies are 
made in the same way ; and both are used in the screw- 
making machines. 

Screwing Machines.—Of these machines there are now 
many varieties, some purely automatic, others partially 
so, and others actuated by hand. As to the relative 
merits of each, and now that the factory system of manu- 
facturing large quantities of one sort of watch is in vogue, 
the purely automatic machines have the advantage. Of 
these there are many varieties, improvements being con- 
stantly made; and designs which a few years back would 
have been considered impracticable, owing to the difficulty 
of working to them, are now in daily use, as advances in 
the art of tool-making applied to watch machinery have 
been most rapid during the last few years. 

Slitting.—A much debated point is the advisability of 
including the slitting of the screw-head in the operations 
performed by the screw-making machines. The addition 
of slitting mechanism certainly increases the liability of 
the machine to stoppage, as anything happening to the 
slitting mechanism necessarily stops the whole machine, 
and thus reduces the total number of hours per week that 
the machine would run without the slitting attachment. 
On the other hand, the expense is entailed of picking up 
separately each individual screw, and putting it into a 
slitting machine ; but upon so simple a job the youngest 
girls in the factory may be employed, and with a good 
slitting machine each girl can get through the product of 
three screw-making machines. Thus the advantage of 
doing the slitting in the screwing macbine itself is at the 
best only slight ; but however slight it may be, ib cannot 
be despised. 

Description of Screwing Machine.—In the engravings on 
the next page is shown a screw-making machine designed 
by thewriter, which embodies most of the modern methods, 
and includes a slitting attachment. A description of this 
machine will therefore cover the principal features common 
to automatic watch-screw machines. Fig. 2 is a longitu- 
dinal section from front to back; Fig. 3 is a face view or 
front elevation of the machine; Fig. 4 is a plan; and 
Fig. 5 shows the worm gear. 

All screws are cut from the solid rod or wire. Four rods 
of any desired length are inserted in the hollow spindles 
S, Fig. 3, which are horizontal and parallel to one 
another ; and the machine being then started works un- 
attended until it has cut up the rods into screws, complete 
with slits, when it automatically stops, until four fresh 
rods are inserted ; and the operation is repeated. The use 
of four rods, which is the distinguishing feature of the 
machine, renders it possible to have all the four tools in 
operation simultaneously. It is plain that turning down 
the shank by the first tool and screwing it by the second 
cannot be done together, where only one screw at a time 
is being operated upon ; nor can the burr from screwing 
be removed by the third tool, and the parting cut be made 
by the fourth, until the screwing is finished. There- 
fore in machines working upon only one rod, three at 
—_ of the tools must be idle, while the fourth only is at 
work, 

Lathe Spindles, Headstock, and Turret.—It will be seen 
from the engravings that there are four hollow revolving 
lathe spindles S, Fig. 3, carried horizontally in the main 
frame or headstock, which is a box casting. As shown 
about half full size in Fig. 7, each of these spindles runs 
in hardened and ground bearings, and is provided with 
friction driving-cones F and automaticchuck. This com- 
bination allows of the rotation of the spindle being 
stopped at will, and also of the rod or wire being released 
when required for feeding forward. The four spindles 
are driven by a belt which passes continuously round the 
driving pulley on each spindle in succession, Fig. 3. They 
are placed at equal distances apart, and concentric with a 
horizontal revolving turret T, upon which are mounted 
the four operating tools. This turret has a step-by-step 
rotation in the direction of the arrow, through a quarter 
of a revolution at each step, thereby bringing the tools 
round into such a position that each tool acts successively 
upon each screw. In the position shown in Fig. 3, the 
first tool is turning down the shank of the screw in the 
lathe at the right-hand top corner ; the second tool carry- 
ing the screwing die is cntting the thread on the screw in 
the right-hand bottom lathe ; the third tool ie removing 
the burr from the thread of the screw in the left-hand 
bottom lathe ; the fourth tool has just given the ing 
cut to the screw in the left-hand top lathe; and in the 
centre of the turret this same screw is now having the 
slit cut in its head by the slitting saw, to which it has 
been brought by the quadrantal carrier Q. 

Through the centre of the turret runs the camshaft, 
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Fig. 2, from which all the four tools are actuated ; it is 
driven at a uniform speed by a worm and wormwheel at 
the back end. One revolution of the camshaft completes 
a screw ; and the following quarter revolution is occupied 
in nee the turret round through the next quadrant, 
when the operations of the four tools are repeated. Thus 
five revolutions of the camshaft make four screws, a 
quarter revolution of the turret being utilised to open the 
chuck, Fig. 7, and feed the wire forward for the next 
screw. The opening of the chuck is effected by the cams 
CC, Fig. 3, carried on the turret, which strike in turn 
each of the four levers L pivoted on the main frame. These 
levers act upon other levers, which in turn are in contact 
with the face of the male friction cone F, Fig. 7, driving 
the hollow spindle. A slight motion of the levers suffices 
to throw the friction cones out of action and stops the 
lathe ; and a still further motion of the levers pushes the 
friction cone against the spring disc D, thereby releasing 
the grip of the chuck on the wire or rod. The arrange- 
ment which stops the machine when the rod or wire is 
used up is also actuated by the motion of the turret, as 
will be described later on. 


(To be continued.) 





Coat ON THE Paciric Coast.—A coal combination is re- 
ported from British Columbia, which will affect the price 
of steam coal on the whole Pacific coast. The output of 
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the mines at Wellington and Nanaimo is to be limited, so 
that the price of fuel can be raised. Coal already stands 
at 7 dols. per ton in Victoria, only 80 miles from the 
mines. 


UNDERGROUND RatLway IN BERLIN. —The underground 
railway in Berlin, the plan for which met with but scanty 
encouragement from the authorities, is now in a fair way 
of becoming realised, inasmuch as what was the most 
serious objection is about to be overcome. In opposition 
to the statements of the promoters, the authorities held 
that the local conditions were not favourable for the con- 
struction of tunnels. The promoters were, however, 
given to understand that poll + they practically demon- 
strate the soundness of their ae the authorities would 
view it favourably. The building of a trial tunnel under 
the River Spree, between Treptow and Stralow, was 
decided upon, and is now approaching its completion. 
The promoters intend carrying an electric railway through 
it into the Treptow Park, where it will end. The railway 
on the right border of the Spree is to be continued as an 
overground tramway through the village of Stralow to 
Berlin, where its terminus will be at the Silesia Railway 
station. Not only will the promoters thereby show the 
possibility of their plan, but they will bring about a con- 
nection with the ba rend Park, which will prove a great 
boon for the 1896 Exhibition. 
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Mintnc Inpustry 1n AvstrtA.—The iron and coal 
industries in Austria appear to be looking up to a marked 
extent recently, a fact which has a twofold cause, the 
German competition ee and several new 
important railways having been decided upon ; in addi- 
tion, a great deal of building is going on. The building 
of the Vienna city railway has already been taken in 
hand, and this is to be supplemented by several auxiliary 
electric railways, both under and over ground. Of still 
ed importance for the iron industry are the many 
ocal railways, the building of which has been greatly ad- 
vanced since Count Wurmbrand became Minister for 
Commerce. Under the present Railway Act already 16 
railway lines have been decided upon and guaranteed, 
their egate mileage being over 350 miles, and the cal- 
culated cost being over 3,000,0007. A new Bill for local 
railways will be introduced this autumn, and is expected 
to further tend to the development of private railway 
lines, the more so as the Government is determined to 
support the movement in various ways. The position of 
the iron industry has also been improved through the part 
renewal and reconstruction of the union between the 
Austrian and the Hungarian ironmasters. This arrange: 
ment has made it possible to raise the quotations, and a 
co-operation with the ironmasters of aed Silesia is 
under contemplation. Also in Hungary the Government 
oe much attention to the advancement of local 

ilway construction, 
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CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 
The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Spectfication ts 
not illustrated. 





Where Inventions are communicated from abroad, the Names, 

o ée., 1 Communicators ares ~~ > — Opce 
— Ipecifications may obtat: atent 

‘ale Branch, 38, Cursttor-street, Chancery-lane, E.C., at the 
= ice of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of @ complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 

AGRICULTURAL APPLIANCES. 

15,566. P. Pierce, Wexford, Ireland. Mo and 
Reaping Machines. [8 Figs.) August 16, 1894.—The im- 
provements relate mainly to that class of machine in which the 
hinge or inner shoe has its pivot line inside the travelling wheel, 
and their object is to provide means for taking up the wear which 
takes place at the junction of the hinge shoe with the main frame, 
and also means for lifting the outer end of the finger-bar quite 








clear of the cut field. Thehingeor inner shoe lis formed witha 
tubular rear extension 3 actiog as a pivot. An adjustable eye 6 
is provided on the extension bar 7. A bolt 10 passing through 
the projection 2 serves, when screwed up, to take up any loose- 
ness between the tube 3 and the bracket 4. A claim is also made 
for the combination of the tilting bar 11, the roller 15, the chain 
12, and the trough 13, for the purpose of lifting the finger-bar. 
(Accepted September 26, 1894). 


ELECTRICAL APPARATUS. 


18,734. H. P. Olsen, Copenann. Electric Meters. 
[3 Figs.) October 6, 1893.—The improvements consist of appa- 
ratus designed to hold the clock pendulums of an electric meter 
of the Aaron type stationary when no current is passing through 
the meter, and to release them, so as to set the meter in operation, 
as soon as a lamp, &c., is switched into circuit. This apparatus 
comprises an electro-magnet M, whose armature § is fixed to a 
rod S! guided vertically in a bracket S? and provided with 
a holder S? to which are hinged two hooks H, H. P, P are 
the two clock mdulums of the meter. They are each pro- 
vided with a hook H! adapted to engage with the corresponding 
hook H when the same is in its lowest position and the pendulum 
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is near the end of its inward swing. The electro-magnet M is 
arranged in a shunt circuit of high resistance extending from one 
of the main conductors to a terminal K adapted ted 
with the other conductor. This shunt circuit is traversed by a 
current only when a current is passing through the meter. When 
@ current dpe ag through the shunt circuit, the armature S will be 
raised, and the hooks H thereon will become disengaged from the 
hooks H! on the pendulums P. The latter are then free to 
oscillate, and the meter will operate as long as the shunt current 
passes through the electro-magnet M. As soon, however, as the 
current is interrupted, the armature S will fall and the hooks H 
will become re-engaged with the hooks H!, and the meter will be 
put out of action. (Accepted September 26, 1894). 


16,002. H. A. and H. A. House, East Cowes, I.W., 
and R. R. Symon, London, Me by 
Electrolysis. (2 Figs.) August 22, 1894.—A revolving shaft 
B, carried by the ends of a tank A, has mounted on it one or more 
pairs of electrode carriers, isting of circular frames C, D 
of insulating material with hubs E of metal insulated from the 








shaft and divided into three or more insulated segments. The 
electrodes are in the form of segments of a disc, and are inserted 
in recesses in the sides of the carriers. The cathodes F are pre- 
ferably of copper with silvered faces, and the anodes G are com- 
posed of the impure metal, such as silver, to be refined. Under 
each electrode carrier is a porous bag or save-all H, and under the 








series of pairs of carriers is a large porous bag or save-all K. 
Arms L, L! of conducting material are secured to the edges of the 
tank, and terminate in contact brushes bearing on the segmental 
hubs or commutators E. Brushes M and scrapers N are supported 
above the level of the solution in the tank, and are arran to rub 
and scrape the surfaces of the anodes and cathodes vely. 
The circuit connections are indicated in Fig. 2. When the shaft 
B is rotated, and current sent through the apparatus, it passes 
from each anode s-gment in the solution to the opposite cathode 
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segment, the electrode segments out of the solution being cut out 
of circuit by the position of the brushes L, L' with reference to 
the commutators E. The refined metal (silver) is deposited in a 
loose spongy state on the faces of the cathode segments F, from 
which it is scraped off by the scrapers N, and falls into perforated 
troughs O beneath the scrapers. The insulation of the electrode 
segments while out of the solution reduces the liability of leakage 
of current, and obviates the necessity of insulating the scrapers 
and brushes. (Accepted September 26, 1894). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,476. C. H. Bryant, Chiswick, Middlesex. 
Vapour or Gas Motor Engine. [13 Figs.] July 27, 1894. 
—This improved motor engine is worked by the combustion of an 
explosive mixture. A pair of columns, mounted upon a bedplate 
C, carry a cylinder surrounded by a water jacket F, and having 
chambers G and J, to the former of which is connected a valve 
chamber H, open to the atmosphere by a tube d, governed by a 
cock ée, with or without additional air inlets k, and provided with 
an admission valve f g, kept upon its seat by the tension of a 
spring h. A tubej forms a passage between H and the vaporising 

hamber J. The chamber G has also connected to it a chamber H! 
open to the atmosphere at e', and provided with an exhaust valve 
fi g', kept upon its seat by the tension of a springh'. An ignition 
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tube K is inclosed by a mantle L open at the top, and heated by the 
flame of a lamp 7, which may be such as that shownin Fig. 2. The 
hollow piston M has its rod N connected to a crankshaft O 
—— upon one end a flywheel P and helical wheel W in gear 
with a like wheel W! upon a rod W1! forming part of a governor 
arranged to regulate the speed of the engine by operating upon 
the exhaust valve f!. The opposite end of O carries a pinion R, 
in gear with a toothed wheel R', with an eccentric T fixed upon a 
revolving shaft 8S, or upon a sleeve borne by a fixed shaft S upon 

. The eccentric T has a depending rod T!, extending through 
the bedplate C, and operating to exhaust the products of com- 
bustion at and during each alternate down stroke of the piston M, 
by depressing one end of a lever U, pivoted at Ul to C, and 
thereby raising the exhaust valve f'g'. The tank V contains 
bydrocarbon oil, fed by gravity thereto, and regulated by a ball 
valve. A tube o dipsinto V, and is provided with a tap p hollow 
plug 7 open to the at here, and is ted by a tube J to the 
vaporising chamber J. (Accepted September 26, 1894). 





MACHINE AND OTHER TOOLS, SHAFTING, &c. 


6005. R. F. Sproule, Berkhampstead, Herts. Print- 
ing Machines. [1 Fig.) March 22, 1894.—This invention 
relates to improvements in printing machines of the known kind, 


in which a cylinder having a printing forme on a flat part on its 
underside asce' and descends, printing on the uppermost of a 
pile of envelopes or sheets, while inking rollers are caused to 
revolve partly round it. According to the [ae se improvements 
a steady true movement is given to the cylinder C as it recipro- 
cates, by providing each end of its axis with a slipper or roller 
working in a vertical guide G. To give the inking rollers I their 
revolving movement partly round the cylinder C, and to time 
that movement to suit the stroke of the cylinder, there is fixed on 








the frame F, carrying the inking rollers and pivoted on the axis 
A of the cylinder C, a pinion P gearing with a rack R on a vibrat- 
ing V/-arm pivoted to the back frame M of the machine in such a 
position that when the cylinder C isat the end of its down stroke, 
the arm is horizontal, or nearly so. As the cylinder C moves up 
or down near the lower end of its stroke, the rack R gives very 
little movement to the pinion and inking rollers; but when the 
cylinder moves through other parts of its stroke, the rack R gives 
considerable movement to the pinion P, and, consequently, to the 
inking rollers I. (Accepted September 26, 1894.) 


15,923. P. M. Justice, London. (W. M. Noakes and E. 
J. Clarkson, Sydney, N.S.W.) e Sheep-Shears. 
{6 Figs.] August 21, 1894.—The improvements consist chiefly in 
the combination of an under lever F pivoted at its forward end to 
the baseplate A, to which the comb B is secured, with an overlying 
lever G, the rear end of which is loosely pivoted at g to the lever F. 
The top lever G is fulcrumed at its centre by means of a boss which 
is hollowed out to receive a semi-sphere H, whereby the lever G is 
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movable in almost every direction. The under lever F is forked 
at its rear end so as to engage with a crankpin E on a crank disc 
D driven from the shaft C. The crankpin E has imparted to it the 
requisite rigidity by means of a stay or thrust bearing ¢. The 
forward forked end G! of the lever G traverses the cutter 
K over the comb B. A loose tongue J may be caused to bear upon 
the central _ of the cutter by sliding a loose fork L along the 
lever G. (Accepted September 26, 1894). 


MINING, METALLURGY, AND METAL 
WORKING. 


22,075. C. F. Parkinson and the Lancaster Railway 
Carriage and Wagon Company, Limited, Lancaster. 
Electric ces for Welding or Heating Metals. 
[4 Figs.] November 18, 1893.—The improvements refer to that type 
of electric furnace in which the electric current does not pass 
through the metal under treatment, but in which the heat is 
obtained from an electric arc passing between two carbon or other 
suitable poles. The figures illustrate an electric furnace for heat- 
ing railway wheels and pieces for “‘glutting” the spokes. The 
firebrick furnace A is constructed to receive the spokes B of the 
wheel through the aperture a whilst being heated. It is also 











provided with a second chamber for heating the triangular bar or 
glut piece which is inserted through the aperture a!. The fire- 
brick structure A incloses busti jhambers C and D, in which 
are carbon electrodes E and F connected to leads from a dynamo 
or other source of electricity. The electrodes pass through 
water-cooled tuyeres built in the brickwork, and are mounted in 
sliding holders G adjustable by means of a rack H and pinion J 
operated by a handwheel j. The bustion chambers OC, D are 











lined with refractory material, and in the bottom of the chambers 
below the elec’ rodee there is a layer or filling L of broken carbon, 
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the surface of which is nearly level with the underside of the 
carbon poles. This arrangement enables the arc to be made of 
greater length and power than would be the case with the 
electrodes alone. The temperature of the furnace is further 
increased by arranging a pipe M coiled in the bottom of the fur- 
nace, to inject a jet of steam or gas into the latter. The steam 
b g d posed by the arc, gives off hydrogen, and also 
serves to deflect the arc and direct the heat against the wheel. 
(Accepted September 26, 1894). 


RAILWAYS AND TRAMWAYS. 


19,819. W. Platts and G. Turton, Sheffield. Railway 
Buffers and Springs for Same. [33 Figs.] October 21,1893.— 
The improved buffer has itsshank B! made te from the spindle 
C, which is furnished with a fixed or removable collar C! to engage 
an inner shoulder of the buffer case A, and thus prevent the with- 
drawal of the plunger from the case. The spindle and shank are 
held together by means of a taper key D, which is riveted over at 
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its small end to prevent its working out. The improved buffer 
springs are made of a long bar E, rolled with ribs E! of semi- 
circular, triangular, or polygonal section on one or both of its 
sides. The bar Eisthen coiled in the same manner as an ordinary 
volute spring. The ribs insure more — between the coils, and 
thus allow of better tempering, and aleo serve to reduce the fric- 
tion between the coils, (Accepted September 26, 1894.) 


SHIPS AND NAUTICAL APPLIANCES. 


14, J.P. A.Claireau, Paris. Ship’s Berth. [3 Figs.) 
July 30, 1894.—This berth is designed to enable the couch proper 
at all times to assume a horizontal position irrespective of the roll- 
ing or pitching motions of the ship, with the object of preventing 
sea-sickness, and also of alleviating the condition of wounded 
persons on board ship. The whole arrangement comprises a bed- 
stead posed tandards a per tly secured to the floor- 
ing, and a couch proper which is supported in the bedstead by 
means of the special mechanism forming the subject-matter of 
this invention. The improved mechanism consists mainly of two 
movable end frames guided at their top portions, and provided 
at their lower portions with rollers ¢ running on curved rails d 
fixed to and arranged longitudinally of the bedstead. 
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movable end frame is also provided with curved rails j arranged 
crosswise of the bedstead, and upon which run rollers k that 
support the couch —— by means of a connecting-rod J jointed 
at ! to a link 22, which in turn is jointed at 13 toan upper bar m 
of the movable end frames. When the couch is arranged length- 
wise of the ship, the pitching motion of the latter will cause the 
couch to incline longitudinally with ot to the fixed a 
of the berth, and move along the rails d in the position shown in 
dotted lines. When the ship rolls, the couch will incline trans- 


STEAM ENGINES, aeename, EVAPORATORS, 


22,949. A. Blechynden, Barrow-in-Furness, Lan- 
cashire. Tubular Steam Boilers. [4 Figs.) Novem- 
ber 29, 1893.—This invention relates to tubular steam boilers of 
the class in which an upper steam and water chamber 1 is con- 
nected with a pair of lower chambers (not shown) by means of nests 
of straight or curved tubes 3. The present improvements consist 
in providing in the upper part of the steam and water chamber 1 
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rows of holes 8 fitted with suitable plugs 9. On the removal of 
these plugs, the tubes 3 can be withdrawn and replaced 
through the holes 8. The holes 8 may also be formed in the lower 
parts of the lower water chamber 2. Fig. 2 illustrates a modified 
arrangement, in which all the tubes 3 of each group are curved 
in one direction only, so that the tubes of each group may be 
drawn out through a single row of holes 8. (Accepted Sep- 
tember 26, 1894). 


287. J. Griebenow, Leith, N.B. Marine Engine 
Governors, (2 Figs.) January 5, 1894.—Each end of a cylinder 
D which has a piston E and piston-rod F connected to the steam 
throttle valve, is in communication with the condenser through 
openings O, Ol, which are opened or closed by plug valves 
G, G', operated by a rocking lever B through connecting-rods 
H, H!. Air valves I, I! at each end of the cylinder are operated 
by connecting-rods from the ends of the rocking lever B. A 
ball A is provided and adapted to roll along a trough or cage 
attached to the rocking lever B. When the vessel pitches, the 
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ball A rolls towards and depresses the end P of the rocking lever, 
thus closing the valve G to the d , and opening the air 
valve I, which places that end of the cylinder D in communication 
with the atmosphere. Atthe same time the valve G! to the con- 
denser is opened, and the air valve I! is closed, thus placing that 
end of the cylinder D in communication with the condenser, and 
impelling the piston E and rod F inwards so as to operate the 
throttle valve. When the pitching of the vessel causes the ball 
A to roll towards the other end Q of the lever B, that end becomes 
depressed and the reverse of the pr ing mov ts takes 
place. (Accepted September 26, 1894). 


15,866. J.P. Hall, Oldham. Governor for Engines 
Worked by Steam, &c. (3 Figs.) August 21, 1894.—The 
governor casing consists of the discs C and D, keyed on the 
crankshaft A, and carries round all connected parts, consequently 
the swing arm F and pivot P carry the eccentric B around the 
shaft. The eccentric B transmits its motion to the valve by means 
of a strap and rod (not shown) in the usual way. Weights K and 
M and the other parts are shown in the positions they —— 
when the engine is running below its normal speed. When the 
speed rises above the normal limit, the weights move outward by 
centrifugal force, and cause the stud O to approach the centre of 
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the shaft, and the stud N to recede from it, thus moving the 
pivot P (fixed in the flexible bar O PN) in the direction indicated, 
and causing the centre X of the eccentric B to approach the 
crankpin centre line Y Z. This reduces the stroke of the eccentric 
and increases its angle of advance relatively tothe crank. As the 
centre of the eccentric moves from its normal position X to itsnew 
position 3 in a line practically straight, and exactly at right angles 
with the crank, the lead or point at which the steam enters the 
cylinder before the commencement of the stroke of the piston will 
remain the same, whatever may be the speed over the normal 
at which the engine isrunning. (Accepted September 26, 1894). 


MISCELLANEOUS, 


19,057. J. and W. Meadowcroft and Son, Limited, 
Blackburn. g Internally Stop- 


| es for 
pered Bottles. [4 Figs.] October 11, 1893:—This invention 


of improvements in hand machines for filling a stop- 
pered bottles with aerated beverages, relates to improved appli- 
ances for regulating the quantity of syrup to be pumped into 





versely with respect to the said fixed portions, and will move 
along the rails 7. Both motions can easily take place simul- 
taneously, so that the couch will always tend to remain horizontal, | 
whilst the fixed portions of the berth follow the motions of the 
ship. (Accepted September 19, 1894). 








each bottle, and for conveying the syrup from the pump to a 
revolving hollow shaft of the hi The p of filling 
the bottles is as follows: A bottle B is placed neck downwards 





causes the syrup pump 11 to force the predetermined quantity of 
syrup through the passage-ways 14 into the bottle. This move- 
ment also brings the bottle into an upright position, the hi 

being in the position shown in Fig. 1. The bottle-holder 4 is then 
moved a further portion of a revolution, when the beak of a 
tappet 16 on the shaft 3 opens the aerated water valve, which is 
situated in a valve-box in a horizontal position parallel with the 
shaft 3, and the bottle is thus filled with aerated water. The air 
in the bottle escapes through a valve 24, which is operated by a 
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bent lever 25 and rod 26 worked by a stationary tappet 27 on the 
front bearing of the shaft 8. When the bottle is full, the holder 4 
is further turned round until the bottle is again neck down- 
wards, which allows the stopper to fall into its seat in the neck 
of the bottle. The bottle isthen removed. In the connecting-rod 
18 of the syrup —- 11 there is provided a slip motion (shown 
in Fig. 2), such that the amount of movement of the pump piston, 





and quently the t of syrup supplied, can be regulated 
and adjusted. (Accepted September 19, 1894). 


20,944, J. Price, Liverpool. Apparatus for Cool- 
ing Liquids or Gases. [3 Figs.) November 4, 1893.—The 
apparatus comprises a narrow tank A, a ge with an inlet A' 
and an outlet A2, through which the liquid to be cooled flows. 
Above the level of the liquid are anumber of horizontal rollers B, 
mounted in bearings on a frame B®, Below, and parallel to the 
rollers B is another series of rollers C, normally immersed in the 
liquid in the tank. The rollers B are caused to revolve by means 
of a shaft F and bevel gear E. Around the two sets of rollers B 
and C, and consequently dipping in the liquid in the tank, there 
is arranged an endless band G, which passes over guide-rollers H, 
and is kept stretched by a weighted roller J. The endless band G 
consists of a number of ropes or webs of coir or other rough fibrous 
material arranged side by side at a sufficient distance apart from 
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each other to allow of air circulating between them. The endless 
band G may be uninclosed, and thus the liquid carried by it be 
simply exposed to the action of the a poe pea or the band may 
be incl in a chamber G1, provided with a conduit M on each 
side of the casing, communicating with the interior of the cham- 
ber G' through orifices M'. The air or other gas is forced or 
drawn through the conduits M by suitable means, and is then 
caused to come in contact with the liquid adhering to the fibrous 
band G, and afterwards passing out of the casing through an 
opening I, When the apparatus is employed for cooling air or 
other gas, the latter is introduced through the oo I or 
through the conduits M2, and led off through the conduit M. The 
cooling is effected by means of a suitable liquid contained in the 
tank A, and circulated by means of the endless band G. (Accepted 
September 19, 1894). 


15,340. C. Coplantz, Joliet, Ill.,U.S.A. Horseshoes. 
(3 Figs.] August 11, 1894.—This improved h hoe is intended 
to conform to the natural shape of the animal’s hoof, and to 
assist the natural action of the frog, whilst at the same time 
rotecting the frog from injury by contact with hard-paved roads. 
he improved horseshoe comprises a resilient body portion a 











Fig.3. 
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having a flat upper surface, and constructed with heel portions 
a}, a2 formed on their inner ends with vertically extending por- 
tions b. The heel portions a!, a2 are also resilient, and are 
closely adjacent to, but separate from, each other at their inner 
ends, and also extend inward and downward so as to entirely clear 
the frog of the hoof. (Accepted September 19, 1894). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





and held in the machine in the usual way, and the bottle-holder 4 
and hollow shaft 3 are then turned half a revolution, which 





consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford- 
street, Strand. 
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THE SINKING AND EQUIPMENT OF 
SHAFTS—No. VII. 


WHEN water is encountered in very heavy quan- 
tities, it frequently becomes necessary to employ for 
its disposal several such lifts of large dimensions as 
that illustrated in Figs. 88 to 91 (see ENGINEERING, 
page 670, vol. lvii.), and in sinking through the 
newer formations, even with the aid of such power- 
ful pumping machinery, there are instances on re- 
cord where the inrush of water in sudden gushes 
has been so great that the sinkers have only been 
able to escape by ladders hung in the shaft, to afford 
to the men the means of attaining a sufficient height 
in advance of the rising column of water to enable 
them to be wound up to the surface. 

An instance of the difficulties of shaft-sinking 
under such conditions is given by Mr. John Dag- 


Fig .92 






“PLAN AT A.A. 


lish, in his paper appearing in the Proceedings of 
the Institution of Civil Engineerson the ‘‘ Sinking 
of Two Shafts at Marsden for the Whitburn Coal 
Company,” in which the influx of water was so 
rapid that when the pumping was suspended it rose 
to a height of 12 ft. in the shaft in two minutes. 

There are also instances of shafts having been 
sunk through ground in which the feeders of water 
have been so great as to practically defy all pump- 
ing power, and the process of sinking has been 
carried out without the aid of pumps. 

Special methods have been applied to deal with 
difficulties of this nature, which may briefly be 
described under the following heads, viz. : 

1. The plenum process. 

2. Grab dredging within a circular casing of 
a or iron plates provided with a cutting 

ge. 

3. The Kind-Chaudron process. 

4, The Poetsch system. 

When the quantity of water is not very excessive, 
the sinking is proceeded with in the ordinary 
manner, and the water pumped out until a water- 
tight stratum is reached, on which a crib is wedged 
for the reception of tubbing, which is carried up 
through the water-bearing strata, and the water is 
thereby effectually excluded and kept back in the 
ground from which it exuded. 

The tubbing consists of a series of cast-iron 











segments which, when bolted together, form a 
water-tight cylinder completely encasing the shaft. 

On the Continent, and especially in the North of 
France and Belgium, wooden tubbing has been 
largely and successfully employed. It consisted of 
segments of timber, generally oak, having their 
joints radiating in such lines as would, by joining 
the segments together, form a circle of a diameter 
coinciding with the finished section of the shaft. 

The dimensions of the segments vary from 8 in. 
to 10 in. square in section, in proportion to the 
head of water they have to resist, and the length, 
ranging from 2 ft. 3 in. to 3 ft. 6 in., is governed 
by the diameter of the shaft. In building the tub- 
bing a bed about 18in. wide is prepared and accu- 
rately levelled for the reception of the wedging crib, 
which is generally of larger sectional dimensions 
than the segments used in the tubbing. 


Fig .94. 
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whole space is compactly filled up, so as to render 
further wedging impossible. Steel chisels are then 
driven in between the wedges and withdrawn again, 
and thin wedges called spiles are driven into the 
holes so formed. In this manner the whole mass 
is tightly wedged up, and the oakum or moss 
densely compressed against the face of the excava- 
tion. The fixing of the wedging cribs, of which it 
is customary to have two rings, and sometimes 
more, is an operation that necessitates the greatest 
care and attention, for upon it depends the stability 
of the tubbing. 

While the process of wedging is going on, it has 
a tendency to lift the inner or shaft side of the crib 
on its bed, to guard against which it should be 
firmly held down by timber struts wedged against 
the side of the shaft until the operation is com- 
pleted. 
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PLAN AT TOP OF WEDGING CRIB 
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The segments of the wedging crib are joined 
closely together, and when they are completely laid 
in situ there should be a clear minimum annular 
space of 4 in. between the outer diameter or ex- 
trados of the circle formed by the crib and the face 
of the excavation. In this annular space pine 
sheathing about 2 in. thick is laid and forced close 
up to the back of the crib, the intervening space 
between the pine sheathing and the face of the ex- 
cavation being filled with moss or oakum, compressed 
as firmly as possible, so as to fill up all the cavity. 

This being done, flat pine wedges are inserted 
between the crib and the fir sheathing in close 
order, and driven home as uniformly as possible, so 
as to exert an even pressure all round the crib. 
This process of wedging is continued until the 





Once the wedging cribs are fixed, the building of 
the tubbing is a simple matter. The various seg- 
ments are joined together and backed with cement 
concrete, as the erection progresses, in the manner 
illustrated in Figs. 92 and 93, which represent a 
general specimen of wooden tubbing. hen the 
tubbing has reached the next superimposed walling 
crib, wedges or screws are introduced to tightly 
force down the whole structure, so that the various 
tiers of cribs might tightly bear one upon another, 
the space intervening between the top of the 
tubbing and the underside of the walling crib being 
in the meantime walled up so as to keep the bear- 
ings of the cribs sufficiently tight. The wedges or 
screws are then withdrawn, the remainder of the 
walling is completed, and the joints of the cribs are 
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caulked to a depth of an inch or so with tarred 
gasket. When the depth of tubbing is at all con- 
siderable, it is advisable to introduce intermediate 
wedging cribs at intervals of 12 to 15 yards, to relieve 
the foundation cribs of the weight which they would 
otherwise have to bear. 

Wooden tubbing, on account of the more perish- 
able nature of timber as compared with iron, is not 
likely to be much employed in the future, but there 
may arise instances, especially in foreign countries, 
where timber is plentiful and other materials costly 
and difficult to procure, where it may yet do good 
duty. 
| Tubbing.—Where tubbing has now to 
be resorted to, cast iron is invariably the material 
employed. The plates forming the cylindrical 
casing are cast in segments, the dimensions of 
which vary in proportion to the diameter of the 
shaft and the host of water they have to resist, 


N°! Shaft, Zollern 


Fig.108. Section showing Feeders. Fig.104.Section showing Tubbing. 














and to relieve local strains on the flanges during the 
process of wedging up. 

The operation of wedging up a timber crib has 
already been fully described, and since a cast-iron 
crib is made firm in precisely the same manner, it 
is needless here to enter into any explanation; 
suffice it, then, to say that it isa work that must 
be done most carefully and thoroughly in every 
respect, otherwise failure must inevitably result. 

An example of a cast-iron wedging crib is shown 
in detail in Figs. 94, 95, and 96, page 625. 

Once the wedging crib is firmly fixed, the build- 
ing of the tubbing is proceeded with, oak sheath- 
ing being interposed between the upper surface of 
the wedging crib and the lower flange of the first 
tier of tubbing. 

Where the tubbing is flanged on the concave sur- 
face, as shown in Figs. 94, 97, 98, and 99, the joints 
may be planed, in which instance they are simply 





Colliery. 





affords an escape for the water pending the setting 
of the work. 

When the length of tubbing has been completed, 
the holes are all tightly plugged up, tier by tier, 
beginning at the bottom, and the joints properly 
wedged, after which the work should be thoroughly 
water-tight, otherwise the desired aim will not have 
been attained. Figs. 100, 101, and 102, page 625, 
show details of a segment of back-flanged tubbing. 
The thickness of tubbing is, as we have said, pro- 
portioned to the strain it has to resist, which varies 
with the head of water exerting pressure upon it. 
According to a rule given by Greenwell, who has 
written a treatise on mining, the thickness 


p=P xD 0.08 ft. 
50,000 
P = depth in feet below water level. 
D = diameter of shaft in feet. 
T = thickness of plate in feet. 


NIM Shaft, Zottern Colliery. 
Fig.105. Section of bottom, gth July 1868. 
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the circle being usually made up of 12 to 16 such 
segments, while the height may vary from 2 ft. to 3 ft. 
These plates, the thickness of which must be pro- 
portioned to the strain they have to bear, are pro- 
vided with flanged joints and intermediate ribs 
and brackets to further strengthen them, which 
are occasionally introduced on the face or concave 
surface, but generally on the back or convex surface 
of the tubbing, so as to give the inside of the shaft 
a smooth appearance, although there is really 
no reason why the flanges should be on the convex 
surface, since the segments are capable of being 
better joined with inside flanges. In cast-iron tub- 
bing, as in wooden tubbing, a wedging crib must 
first be fixed, so as to afford a firm and substantial 
foundation for the building up of the tubbing. 

The mode of procedure in this instance is much 
the same as that already detailed in describing the 
building of timber tubbing. A bed about 22 in. to 
24 in. wide is prepared and carefully levelled, on 


which is laid the wedging crib, consisting of a cast- 
iron hollow ring or boxing cast in segments, which, 
when joined together into a circle, are tightly wedged 
up from the back, oak sheathing being introduced 
between the joints of each segment for the double 
purpose of making the joints firm and water-tight, 


bolted together, a thin layer of felt dipped in tar 
being introduced at the joints between the flanges. 
Tubbing of this form can be put together with the 
greatest ease, and by reason of being bolted together 
vertically and horizontally, it is very firm, compact, 
and self-contained, each segment and tier support- 
ing the next. 

In tubbing flanged on the back or convex sur- 
face, the plates are provided on two sides, that is to 
say, on the top vot one of the side edges, with a 
flanged projection, while the other two edges abut 
against a similar projection on the adjoining plate. 
The segments, when brought together, are uniformly 
and tightly wedged up from the back, pine sheath- 
ing # in. or 4 in. thick being introduced between 
the joints both vertically and horizontally, and the 
whole tier is lightly squeezed together and the 
joints made quite water-tight. he interspace 

tween the back of the tubbing and the side of 
the excavation is filled up with concrete, which, 
when properly set, forms in itself a cylindrical 
casing, and adds considerably to the strength of the 
tubbing. 

Each segment or plate is provided with a hole in 
the centre, which serves for its manipulation during 





the process of building, and when placed in situ it 





Another rule given by André in his treatise on 
mining is the following, in which P and D represent 
the same values, but T represents the thickness of 
the plate in inches : 

T = 0.35 + 0.00025 P D. 
These two rules give very similar results ; ¢.q., let 
D = 15 ft., and P = 300 ft. 
Then by the former rule 


Tp = 300 x 15. 9.93 = 12 fh, = 1.44 in. 


By the latter rule 
T = 0.35 + 0.00025 x 300 x 15 = 1.475 in. 

According to French practice, the following for- 

mula is adopted : 
T=a+PPD, 

in which P and D represent respectively the head 
of water and the diameter, both expressed in metres, 
and T represents the thickness of plate in metres, 
while the values of « and are variable according 
to different authorities as given hereunder : 


Authority. Value of a. Value of 8. 

udron... is 0.020 0.000100 
Avaleresses ... ss 0.009 0.000065 
Panneaux ... = 0.013 0.000042 
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Adopting, as a basis of comparison, the same 
values for P and D, viz., 300 ft. and 15 ft., the 
several formule give the following results, viz. : 


Authority. Metres. In. 
Chaudron ss... au 0.06179 = 2.43 
Avaleresses ... as 0.03617 = 1.42 
Panneaux... fai 0.03055 = 1.20 


It will be observed that the thickness as deter- 
mined by Chaudron’s formula is considerably in 
excess of that resulting from the various other 
formule, which are in close unison. This difference 
is easily explained by the fact that Chaudron’s 
tubbing (which will be hereafter described) is a 
plain cylindrical tube unfortified by any projecting 
ribs or brackets, whereas the tubbings to which the 
other formule apply are flanged, and not dependent 
absolutely upon the thickness of metal in the plate. 

Numerous instances might be cited of shafts 
having been sunk through aquiferous strata, wherein 
the quantities of water successfully tubbed back 
and excluded from the sinking have been so great 
that it would have been practically impossible to 
keep the shafts constantly drained by pumping. 

Prominent among such examples are the sinking 
and tubbing of the shafts at the Hibernia, Shamrock, 
Erin, Hansa, and Zollern collieries in the West- 
phalian district, which were carried out by Messrs. 
W. T. and T. R. Mulvany, of Diisseldorf, and 
described in detail by them in a paper contributed 
to the Proceedings of the Institution of Mechanical 
Engineers in 1882. 

In the Westphalian coalfield the chalk or marl 
formation, which rests directly on the coal measures, 
is throughout traversed in various directions by 
fissures and clefts freely communicating with one 
another, and giving off large quantities of water. 

In sinking some 10 shafts through this ground, 
the Messrs. Mulvany’s experience of the difficulties 
of dealing with and tubbing back large quantities 
of water is probably unique and “sid 

In the sinking of the Hibernia shaft they success- 
fully tubbed back 750 gallons per minute, and on 
the completion of the sinking the quantity of 
water pumped by the engine was 31 gallons per 
minute. In the Shamrock shaft 375 gallons per 
minute were tubbed back, and 109 gallons per 
minute were lifted by the pump after the colliery 
had been in operation for 20 years. 

In the Erin shaft 500 gallons per minute were 
tubbed back, and the colliery was worked for three 
years without pumps, but eventually an inburst of 
water took place in the workings, giving off about 
7500 gallons per minute, which ultimately led to 
the abandoning of the colliery. 

In the Hansa shaft the total quantity of water 
dealt with exceeded 3750 gallons per minute ; but 
this, although great, was of small proportions when 
compared with the volume that was met with and 
effectually shut out by tubbing in the sinking of 
the Zollern shaft, amounting to 8810 gallons per 
minute. 

This enormous volume of water was given off by 
six different feeders issuing from clefts or fissures, 
which were intercepted as the sinking progressed. 
As these fissures were encountered they were 
wedged off as tightly as possible, and a foundation 
for the wedging cribs, upon which the tubbings 
were built, was cut in the manner delineated in 
the sections Figs. 103, 104, 105, and 106. The 
tubbing extended to a depth of 97 yards, and so 
— was the water excluded that the sinking 
of the shaft and the walling to a net diameter of 
17 ft. 6 in. was carried out to a depth of 314 yards 
without any pumps whatsoever in the shaft. 








ON STRATEGIC MOUNTAIN 
RAILWAYS. 
By C. S. Du Ricus Pretirr, M.A., Ph.D., A.M.1.C.E., 
M.I.E.E. 


(Continued from page 573.) 
V.—Tue Briinia Pass Ramtway. 

Tus exceedingly interesting line was opened in 
the year 1889, and connects the town and Lake of 
Lucerne with the Lake of Brienz and the Bernese 
Oberland by crossing the Briinig Pass or divide of the 
watersheds of the rivers Reuss and Aare (Fig. 11). 
It is on the metre gauge, and was built, as a single 
line, by the Jura-Simplon Railway Company, which 
works the south-western system of Swiss railways 
and of French Switzerland generally. As shown by 
the profile, Fig. 12, the line is constructed on the 
adhesion and rack principle, and its total length of 
58 kilometres (36.4 miles) is composed of three 





sections: 1. The flat section from Lucerne along 
the lake and through the lower or Sarnen valley to 
Giswyl, at the foot of the pass, 29 kilometres 
(18 miles), with a maximum gradient of 1.8 per 
cent. 2. The mountain section from Giswyl to the 
summit of the Briinig Pass, and thence down to 
Meiringen in the Aare Valley, 15 kilometres (9.4 
miles), with maximum rack gradients of 12 per 
cent. 3. The flat section from Meiringen to the 
present terminus of Brienz, 14 kilometres (9 miles), 
with a maximum gradient of 1.2 per cent. From 
Brienz the line is shortly to be extended along the 
lake to Interlaken. The rise from Giswyl to the 
summit of the pass, whose altitude is 1004 metres 
(3293 ft.) above sea level, amounts to 516 metres 
(1693 ft.), which is overcome by three rack sections 
of 9, 9, and 10 per cent. respectively, with two 
intermediate adhesion sections, having respectively 
grades of 2.5 and 1.5 percent. The fall from the 
summit to Meiringen, on the other hand, is 406 
metres (1332 ft.) by descending the steep declivity 
in an oblique direction, viz., by a continuous rack 





7 >. 
Ye My, Pose 


















UNS oy MY 
te -* k AXA Bye HWM 
ree Sa 
bm Ca aot 
ee Ligon eniikty 
lS : = 
LAKE BA VCE» J : . yfanetmoas 
yy “ans Y SSN: . 
y fey) aa 
KK 


tees 


BRUNIG Pass ADHES! 


Fig.12. BRUNIG PASS ADH. & RACK RAILY 
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section 4 kilometres (2.5 miles) in length, with a 
maximum gradient of 12 per cent. There are only 
three tunnels, one of 1200 metres (0.8 mile), on the 
Lake of Lucerne section, and two others of 180metres 
(200 yards) on the Lucerne side of the mountain sec- 
tion, but on the Meiringen side there are three iron 
viaducts, and the line required throughout a con- 
siderable amount of rock excavation. Fig. 13, on 
page 640, shows the line near the summit cutting, 
with the Alps of the Bernese Oberland beyond. 
The adhesion sections of the whole line amount to 
49 kilometres, the combined rack sections to 9 kilo- 
metres, or respectively to 30.7 and 5.7 miles, so 
that the latter represents about one-sixth of the 
total. The minimum radius of curvature on the 
valley sections is 150 metres (492 ft.), whilst on the 
mountain section a uniform radius of 120 metres 
(414 ft.) was adopted. The rack is of Riggenbach’s 
ladder type, and weighs 78 kilogrammes per lineal 
metre (157.4 1b. per yard) ; the weight of the ordi- 
nary (Vignoles) rails is 24 kilogrammes per metre 
(48.5 lb. per yard), and that of the metallic sleepers 
37.8 kilogrammes (83.2 lb.) each. The cost of per- 
manent way complete was as follows : 


Per oe. Per Yard. 
r 


2 8. d. 
Permanent way, without rack 19 13 11 
Rack... aa eee are 24 17 6 
Permanent way, with rack ... 43 31 5 


The line is worked with two types of engines, viz., 
for the two valley sections and the mountain section 
respectively. The following are the leading parti- 
culars of these engines, which were built by the 



















Swiss Locomotive Works of Winterthur, and which 
are illustrated by Figs. 14 and 15, on page 628: 
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| 2% | Weight. af hoa 
| 3 | }e | 3 
| , F ae 
x, = | Heating | ™ | ¥ 
Ls | Surface. | 2 | Z 
| 9° > | iS ie 
s ar }3|§ 
a | a | & a 
| tons tons) sq. sq. ft.|tons 
Adhesion engines, valley| | m. 
sections (Fig. 14) .. nal 19 | 25 | 56 | 602.5 |3.5 | 400 
Adhesion and rack engines, | 
mountain section(Fig. 15, 2 18 | 23 | 54 581 | 8 | 480 


Boiler incliied so as to be| +1 ie | | 
horizontal on 12 per cent. | pinion 
grade ea --| axle } 


Adhesion. —_——- and 
Diameter of cylinders .. 31cm. (12.2in.) 33 cm. (13 in.) 

Stroke we “a -- 480m. (18.8,,) 48cm. (18.8 in.) 

Diameter of driving 

wheels . - 105 cm. (41.3 i0.) 80.6 em.(31.6 in.) 

ia 80.0 cm. (31.4 in.) 

..11 atmos. (162 Ib.) 12 atmos, (176 Ib.) 


Diameter of inion wheel 
Pressure in boiler 
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The tractive power of the compound adhesion 
and rack engines, equal to the compound pressure 
exerted by the pinion of the rack teeth, represents, 
as is seen, no less than one-third of the engine 
weight. The pinion axle is coupled with the ordi- 
nary wheel axles by coupling-rods as shown. 

The weight of each passenger carriage is 7.5 
tons empty, and about 10 tons with 36 passengers. 
while the goods trucks and vans weigh 4.5 to 7.5 
tons empty, and carry 8 and 10 tons respectively. 
The average load of passenger trains on the valley 
sections is 100 tons, and that of goods trains 130 
tons, exclusive of the engines ; for the service on 
the mountain section the passenger trains are gene- 
rally divided, and the average passenger train load 
is here 50 tons, viz., four passenger carriages with 
mail and luggage vans, exclusive of the engine. 
The speed is as follows: 


— eu. Speed per Hour. 
per cent. kilometres | miles 
On valley sections ee ee 1.5 45 | 27 
», adhesion mountain sections 2.0 20 12.5 
» rack = - 10.5 13 8 


With a total load of 75 tons, the engines on the 
mountain section have, therefore, actually to develop 
a tractive effort of 7.9 tons or about 370 horse-power. 
The line is worked the whole year throughout its en- 
tire length, except from December 1 to the end of 
March (four months), when the mountain section is 
closed, not on account of any difficulty of working 
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LOCOMOTIVES ON THE BRUNIG PASS RAILWAY. 
CONSTRUCTED AT THE SWISS LOCOMOTIVE WORKS, WINTERTHUR. 
(For Description, see Page 627.) 
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8-TON LOCOMOTIVE STEAM CRANE AT THE BARRY GRAVING DOCKS. 
CONSTRUCTED BY MESSRS. JOHN H. WILSON AND CO., SANDHILLS, LIVERPOOL. 


(For Description, see Page 634.) 











it in winter, but because there is no tourist traffic 
at that season. The annual working expenditure 
(1892) is as follows : 


Per Train Kilometre. PerTrain Mile. Per Cent. 








fr. d. 
Maintenance al 0.40 6.12 19.3 
Locomotive power! 0 95 14.54 | 45.0 
Traffic ..  ..| 0.55 8.42 25.3 
Administration ..' 0.10 1.53 47 
Sundries .. | 0.12 | 1.84 5.7 
2.12 | 82.45 100.0 





The line carries about 310,000 passengers per 
annum, the seating capacity being utilised to the 
extent of about 30 per cent., which is the average 
rate on Swiss railways generally. The train mileage 
run is about 220,000 kilometres, or 138,000 miles, 
per annum. 

The total cost of the Briinig Pass Railway was 
8,700,000 fr. (538,0001.), equal to 150,000 fr. per 
kilometre, or 96001. per mile. The cost of the 
mountain section alone may be taken at 300,000 fr. 
per kilometre, or 19,2001. per mile. 











VI.—Swiss Soutu-Eastern (Atrmatt Pass) 
RaILway. 

This line crosses the divide of the watersheds of 
the Lakes of Zurich and Zug by the Altmatt Pass, 
lying between the Convent of Einsiedeln and 
the Rossberg, the former famous as a place of 
pilgrimage, the latter notorious on account of 
the disastrous landslip of 1806. The railway 
(Fig. 16) connects the lines on the Lake of 
Zurich with the St. Gothard Railway at Goldau, 
at the foot of the depression between the Righi 
and Rossberg. It comprises, besides the main 
line from Wiidenswil (Lake Zurich) to Goldau, 
32 kilometres (20 miles) in length, two branches— 
one from a point near the summit level down to 
Rapperswil at the head and on the opposite bank 
of the Lake of Zurich, by means of falling gradients 
of 5 per cent., and a bridge across the lake fully 
1 kilometre, or two-thirds of a mile, in length ; and 
the other from the same point near the summit 
level to Einsiedeln (884 metres or 2900 ft. above 
sea level), with an easy grade of 1 percent. The 
whole system thus comprises 50 kilometres (31.3 
miles), of which the first, or original section, from 
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as 1877 on the so-called Wetli, or ‘‘ endless screw 
and triangular rack” system of fatal memory. Thig 
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system consisted of a drum which revolved with 
the whee! axles, and geared into A-shaped teeth 
or irons fixed to the sleepers between the rails. 
Some theoretical experts considered it superior to 
the ladder rack, which had just then been applied 
on the Righi, but during the trial trip, viz., on the 
descent or return journey from Einsiedeln to the 
terminus on the lake, the screw mounted the rack 
and became fractured, the brake-blocks were thrown 
off, the train ran unimpeded with great velocity down 
the 5 per cent. incline, and the experiment ended 
with a fatal collision at the lake terminus. The 
system having thus deservedly come to an untimely 
end, the railway was worked simply as an adhesion 
line, and as such was subsequently extended across 
the mountain range and down to Goldau, as before 


Fig.17, SWISS §™ EAST" ADH. RAILY 
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mentioned, The whole line, which is single and 
on the normal (4 ft. 8$ in.) gauge, was opened in 
1893, and has become an important feeder of, and 
approach to, the St. Gothard Railway. As is seen 
from the profile (Fig. 17), the steep declivity on 
both sides of the mountain range necessitated long 
continuous gradients of 5 per cent., and these coin- 
cide with numerous curves down to 150 metres 
(492 ft. radius, no less than 43 per cent. of the whole 
line being in curvature. The summit level of the line 
is 926 metres (3040 ft.) above the sea; the total 
rise is 535 metres, and the total fall to Goldau 413 
metres, or 1755 ft. and 1355 ft. respectively. It was 
more especially on the latter section that consider- 
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CANTILEVER CONVEYOR USED IN Rock CurTtINnGs. 


able engineering difficulties were encountered, for 
although the tunnel and bridge work was insignifi- 
cant, the line passes first through peaty soil, then 
through loose boulder clay or moraine, overlying the 
characteristic Alpine conglomerate called ‘‘ nagel- 
fluh,” and then through what by a ludicrous meta- 
phor is termed the ‘‘ boulder sea” of the Rossberg 
declivity. The permanent way is composed of 35- 
kilogramme (71-1b.) steel rails with metallic sleepers, 
and is throughout of a very substantial character. 
The line is worked with six-wheeled Winterthur tank 
engines, weighing 25 tons empty and 30 tons when 
full, and developing 255 horse-power ; the average 
load of a passenger train with five carriages (250 
passengers), mail van and luggage vans, is 70 tons, 
that of a goods train 100 tons, in both cases exclu- 
sive of the engine, and the average speed is 24 kilo- 
metres (15 miles) and 20 kilometres (12.5 miles) 
per hour respectively. The working annual ex- 
penditure (1892) is as follows : 














Per Train- | Per Train- | 
| Kilometre. Mile. | Per Cont. 
fr. d. | 
Maintenance és é 0.42 6.42 | 20.0 
Locomotive power.. | 0.90 13.77 42.5 
Traffic ‘$s +] 0.49 7.50 23.0 
Administration = 0.13 2.00 6.0 
Sundries ws 0.13 2.75 8.5 
82.44 100.0 


212 | 


This shows a reduction in the expenses of 50 
centimes per train-kilometre (7.65d. per train-mile) 
as against the preceding years, although the traffic 
shows a considerable increase. The economy was 
obtained chiefly in the power item, the consump- 
tion of fuel having been reduced from 13 to 10.6 
kilogrammes per engine-kilometre, or from 46 lb. 
to 37 lb. per engine-mile respectively. The pas- 
sengers numbered 474,000 in 1892, the seating 
capacity being utilised at the rate of 30 per cent. 
The train mileage is about 250,000 kilometres, or 
156,000 miles, per annum, 

The total cost of construction and equipment of 
the railway, including branches, was 12,300,000 fr. 
(492,0001.), or as high as 250,000 francs per kilo- 
metre, equal to 16,0001. per mile. 


(Zo be continued.) 
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THE OHIOAGO DRAINAGE OANAL. 
(Concluded from page 602.) ’ 

THE work on that part of the Chicago Drainage 
Canal under contract is being pushed forward as 
rapidly as possible, and while no engineering features 
of much difficulty are involved, the amount of 
material that has to be handled is very great in- 
deed, as the subjoined figures will show. These 
figures refer to the 28 divisious under contract, 
those designated by letters running from Summit 
towards Chicago, and those indicated by numbers 
going westwards to Lockport. 

The estimates on the next page relate only to gla- 
cial drift and rock, so far as excavation is concerned ; 
the cutting in soft ground is probably comprised in 
the additional 3,000,000 dols., which bring the 
estimated cost of the canal to about 25,000,000 
dols. The prices at which the work has been taken 
are of interest: excavation in glacial drift from 
about 10d. to about 14d. per yard ; rock cutting 
from 3s. to 8s.; retaining walls are as high as 
8s. 56d. per yard, and embankment, of which there 
is very little, is about 2s. a yard. We may con- 
clude our present notice of the canal by a reference 
to some of the methods followed in executing the 
work. In the soft ground excavation is carried 
forward on some of the divisions by steam shovels 
loading into cars that are drawn by steam hoists 
up a steep incline to a proper height, where they 
run on to a tip and are automatically dumped. 
Each incline is equipped with cars that load and 
dump alternately. 

On some other divisions the contractors have 
erected bridges spanning the spoil bank at a proper 
height, the supporting piers being carried on trucks 
which travel on tracks parallel with the channel. 
From the channel end of the bridge an inclined 
track runs down into the cut. In connection 
with this device two 8-yard cars are used, which 
are successively loaded by steam shovels drawn up 
the incline on to the bridge by steam hoist, and 
then automatically dumped and immediately re- 
turned to the pit. In another place the material 
is taken from the steam shovels by cars fitted with 
pneumatic dumping apparatus, the power for which 
is supplied from the locomotive. The engineer 
operates these dumps just as he would apply the air 
brakes. Sections A, B, and a portion of C are 
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1.—EsTIMATED QUANTITIES OF EXCAVATION OF ALL KINDS, WITH Pricgs PRR CuBic YARD, AND TOTAL 
Amounts, IN Divisions LETTERED A To O (SumMIT TO CHICAGO). 



































| Quactau Drirt. | Soup Rock. . | eke | 
Division. | —— a | ee ess etaining | Embank- | P 
| Main River Main River all. ment. | — ae —_ 
Channel. | Diversion. Channel. | Diversion. | | F | 
| cub. yds, cub, yds. | cub. yds. cub. yds, | cub. yds. | cub. yds. cents. | dols. | dols. 
® | 1,949,377 = A + br a 0.25 | 362,344.25 | 
N | 1,103,355 0 25 H 275,838.75 | 
| ———___| 638,183.00 
M | 719,000 0.217 156,023.00 | 
—— ——— 156,023.00 
L | 1,092,000 0.19f5 | 215,124.00 
| |__| 216,126.00 
K | _-1,157,000 | | 0.25 289,250.00 | 
| ——| 289,250.00 
I | 1,186,000 | | 0.25 284,000.00 
| | ——vaeeen| S0R60069 
H | 1,100,000 | 0.29 319,000.00 | 
| —_—_————| 319,000.00 
G | 1,330,000 j 0.28 372,400.00 
| ee 372,490.00 
f 1,329,597 ae “i 0.233 815,779.76 
F | 69,900 és | : 0.233 16,601.25 
{ 45,900 | on es 0.80 36,720.00 
| | 47,200 0.233 11,210.00 
| _——— 380,311.01 
1,773,307 on | mre 0.27 487,659.43 
E | 67,465 ee | a oat | 18,552.88 
5,000 | s 1.00 | 5,000.00 
| 5,572 0.274 | 1,532.80 
—- — 512,744 61 
D 1,908,103 | 0.2677, | 504,454 73 
oo 504,454.73 
co J§| 1,875,018 3 0.23} | 440,629.23 
( 167,562 | 0 23} 39,377.07 
| | i 480,006.30 
B { 1,439,189 a | | 0.27 | 888,581.03 
200,176 | | 0.27 | 54,047.52 
Peele ae 
{ 2,370,492 ee we | 0.308 | 725,963.18 
‘x 127,389 & - | @.30§ | 38,997.57 
| 33,777 i | 0.80 27,021.50 
31,500 | 1.75 | 56,125.00 
| | | ——_——-——|_ 847,107.35 
| | Total...  ..| 5,441,282.55 


2.—ESTIMATED QUANTITIE 
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692,509 


66 800 


261,226 | 


44,200 


960,617 


978,985 


576,714 


143,908 


38,051 


74,534 


30,733 


44,000 


5,316 


33 530 


228,952 
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158,861 


121,011 


94,400 
274,726 


11,185 
129,972 


97,142 
57,778 
39 852 
36,000 
10,222 


2,475 





434,724 
488,197 
£30,125 


12,000 


267,821 
557,661 


915,389 a 
42,148 


1,150,588 a 
97,629 


993,922 <s 
18,592 


1,133,736 a 
50,667 


984,982 oS 
16,€67 


977,462 ae 
5,000 
1,005,690 


1,021,373 





$s OF EXCAVATION OF ALL Kinps, 
Amounts, IN Divisions Fieurep 1 To 1 
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sche 
sli 
55,145 
54,134 
aan 
2,300 
2,122 
3,258 
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3,214 





2,284 
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12,086 | 
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4 (Summir To Lockport). 






































0.27 451,514.52 
0.27 42,892.47 
0.83 |  362994.54 
1374 | 64,333.50 
ame ——| 921,735.08 
0.28 7,728.00 
0.28 83,883.08 41,611.08 
0.50 346,254.50 
0.80 | 350,557.60 
174 | 86,116.00 
———— | 
0.27 18,036.00 18,036.00 
0.56 146,286.56 
0.76 630,895.00 
1.80 18,858.20 
nn | eee 
0.27 11,934.00 
0.27 25.448.00 | 
0.86 10,320.00 | 47,702 00 
0.49 | 470,702.03 | 
0.80 | 219,780.80 | 
1.87 | 103,121.15 | 
| 798,604.28 
0.27 | 264,825.95 
0.27 | 3,019.95 
0.73 196,848.44 
148 80,118.32 
=) 6eeained 
0.27 155,712.78 
0.27 35,092.44 
0.734 409,880.84 
1.48 38,888.48 
639,574 54 
0.26 87,416.08 
0.26 25,256.92 
0.734 672,810 92 
0.734 30,978.78 
1.48 3,404.00 
cae 769,864.70 
0.26 9,893.26 
0.26 15,022.28 
0.743 860,064.53 
0.744 72,977.68 
1.48 3,140.56 
A ae 
0.26 19,378.84 
0.26 10,961.32 
0.76; 764,326.02 
0.765 14,297.25 
148 | 4,827.84 
813,185.27 
0.25 7,683.25 
0.25 9,000.00 
0.80 906,988.80 
0.80 40,533.60 
2.00 6,692.00 
——| 970,807.65 
0.30} 13,310.00 
0.304 3092.16 
0.794 780,598.24 
0.794 13,208.60 
1.66 | 5,335.24 
a 815,544.24 
0. 7,658.09 
0. 752.69 
0.7 774,638.64 
0.79 3,962.50 
1.66 3,791.44 
790,803.36 
0.26 | 8,717.80 
0.743 | 751,759.28 
1.48 1,663.52 
762,134.60 
0.20 45,790 40 
0.73 745,602.29 
2.00 24,172.00 
815,564.69 
Total .. .| 11,249,637.27 











3. Estimated Total Cost of Work, including Junction 
with Illinois River at Joliet. 


Dols, 

1. Divisions A to O, as above ... 5,441, 232.55 

2. i to 14 - 11, 249,537.27 
3. Estimated cost of works from 

end of Division 14 to Joliet = 1,000,000.00 

4. Rights of way ag ape 1 1,858, 424.00 

5. a to acquired 1,000,000.00 

6. Bridges, &c. ‘a oo 1,250,000.00 

21,799,193.82 


located in the old channel of the Desplaines, and 
are overlaid with mud to a considerable depth. 
This is removed by hydraulic dredges. Each of 
these dredges now in use has a capacity of about 
2500 cubic yards per day of 10 hours. One 
advantage of this method of removal is that the 
material can be delivered to any desired dump- 
ing ground within a distance of 3000 ft. without 
adding to the contract price of the excavation. 
On those sections which are partly earth and 
partly in rock, all of the usual methods of removing 
the earth are in vogue, varied to suit peculiar con- 
ditions or to meet the ideas of the contractors doing 
the work. On section No. 6 a large amount of 
mud has to be removed, and a very ingenious 
contractor has improvised an hydraulic dredge at a 
very small cost, and is doing excellent work at a 
very moderate expense. On rock sections the sides 
are cut down vertically by channelling machines. 
Of course steam drills are used, and on the divi- 
sions which are best equipped, these are worked 
from a central power station by compressed air. 
The surface excavation is removed by the use of 
carts and tram-cars, the traction for which latter is 
usually supplied by steam hoisting engines. The 
lower parts are taken out by means of cable-ways, 
high-power derricks, and cantilever conveyors. 

The cable-ways as first constructed were not 
very successful, but experience gained upon this 
work resulted in improvements from time to time, 
and now they have been brought to a stage of effi- 
ciency which makes them worthy competitors of 
the cantilever conveyors. The high-power derricks 
used upon two of the sections have not come up to 
the expectations of the builders, and their use will 
probably be confined to the machines already in 
place. The cantilevers are probably the most per- 
fect devices now known for hoisting and disposing 
of material from rock cuttings such as these. There 
are now 11 of these cantilevers working upon four 
sections. The amount of solid rock excavated 
daily upon divisions Nos. 7 to 14, inclusive, was 
last summer about 10,000 cubic yards, and nearly 
5 tons of dynamite are required to blast this. The 
existing contracts call for completion of this work 
by April 30, 1896, with extensions equal to time lost 
by delay on the part of the district in securing 
right of way. It is reasonable to anticipate that 
the entire work from Robey-street, Chicago, to 
Joliet will be completed by November 1, 1896. If 
the present rate of progress on sections No. 10 and 
No. 13 is sustained, whichis practically assured, these 
sections will be completed during the year 1895. 

On pages 632 and 633 we illustrate several types 
of the excavating machinery employed, much of 
which has been supplied by the Brown Hoisting 
and Conveying Machine Company, Cleveland, Uhio. 
The type most largely employed for rock excava- 
tion was illustrated by us on page 610 ante, and 
in Figs. 21 and 22 we give an elevation and plan 
of one of these machines. The section of the canal 
through the rock cutting, with stepped back, ver- 
tical sides, is shown in full lines, and on the right- 
hand side, is indicated by dotted lines, the full 
height and width of the spoil bank dumped by the 
shore end of the cantilever. On the bank of the 
canal are laid two lines of tracks, 37 ft. between 
centres. Upon these tracks runs an underframe, 
supporting a light steel frame tower, 37 ft. square, 
and about 57 ft. high in the centre. This tower 
serves to support the cantilever, which is a truss of 
the form shown, tapering from the centre towards 
the ends, 355 ft. long, and built at an angle of 
12.50 deg. A line of rails is laid on the floor of the 
truss, and the tower contains the hoisting and 
traversing machinery, which can be used either for 
one purpose or the other, according to circum- 
stances. The rate of travel is usually from 
150 ft. to 200 ft. per minute, but this can be in- 
creased to 400 ft. a minute if desired. The buckets 
used with these conveyors are about 2% yards 
capacity. They are mounted on wheels for con- 
venience of shifting when empty. 

The hoisting machinery on the truss consists of 
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THE CHICAGO DRAINAGE CANAL. 
(For Description, see Page 630.) 











Fic. 23. View or Juncrion oF DratnaGE CANAL WITH THE CHIcAGO RIVER. 














Fia. 24. Metuop or Conveyine Sport To BANK By INCLINED PLANES AND CABLE HAULAGE, 
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THE CHICAGO DRAINAGE CANAL. 
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Fic. 26. Inctrnep PLANE AT END OF TRAVELLING BripGE DistR1IBuToR. 


a four-wheel trolley running on the tracks laid 
along the lower chord, and having a fall block 
suspended from it. In the base of the tower, and 
serving as ballast, is the hoisting machinery, con- 
sisting of an engine specially designed by the Brown 
Hoisting and Conveying Machine Company, with 
two 104 in. by 12 in. cylinders and a band friction 
clutch mechanism. All the movements of the 
machinery are controlled by three levers, one of 
which makes the connections to hoist the bucket, 
one moves the trolley, and the third moves the 
whole machine along the tracks. The total length 
of travel of the trolley is 343 ft. The dumping of 
the bucket is effected at any desired point on the 
upper cantilever arm by an automatic mechanism. 
These conveyors are delivered under guarantee 
to make 25 deliveries per hour, equal to 88 tons of 
rock. In practice on the canal this has been 
doubled, and the capacity of the machine appears 
limited by the speed with which the men can fill 
the buckets. The dimensions of the spoil bank 
formed are shown in Fig. 21. It is 242 ft. 4 in. 
wide on the base, 67 ft. 8 in. and 78 ft. high, and 
the slope worked to is usually 1} tol. The height 
of the dumping end of the cantilever from the 
ground is 93 ft. 8 in. The best month’s work done 
by eight of these cantilever conveyors was equal to 
115,500 cube yards of solid rock, or 233,310 tons, 
representing a total of 66,067 loads carried. The 





distribution during the month in question was a 
follows : : 





Conveyors. Cubic Yards. 
Nos. 1 and 2 is aaa ate ee 28,600 
Pa: is oe — es 27,800 
RY Sai oe me ie 29,300 
Sigg I i 
» 8 14,200 
Total 115,500 


The best week’s record was made by No. 5 con- 
veyor, which amounted to 2769 loads, or 4840 cubic 
yards. ‘The same machine in one day conveyed 
570 loads, or 890 yards. 

Fig. 23, on page 632, is the point where the 
canal leaves the Chicago River at Robey-street. 
The floating dredges used in this part of the work 
are shown in this view ; the material excavated is 
deposited in barges and towed out into deep water 
on Lake Michigan. The capacity of these — 
is not large, being about 2000 cubic yards per day 
of 10 hours. Fig. 24 shows the method of excavat- 
ing in soft material. A light trestle-work is erected 
as shown, connected with an inclined plane, the 
top of which is higher than the spoil bank, over 
which it projects. Rails are laid on the inclined 
trestle, and large cars are, when loaded, hoisted up 
to the top of the incline, and their contents dumped 
on the bank as shown Cable traction is used for 
this work, the hoisting engine being in the shed 





close to the incline. As the work progresses, the 
staging can be traversed along the side of the canal. 
Another method of excavating is illustrated by 
Figs. 25 and 26. In this case lines of rail are laid 
parallel to the canal, and on each side of the spoil 
bank. Standards on wheels are placed on these 
tracks, supporting a trussed platform as shown. 
On the canal side of the truss is a light inclined 
frame, also on wheels, and provided with a hoist- 
ing engine; the loaded cars are brought to the 
front of the incline and hauled by cable traction 
upon any part of the truss, the lower chord of 
which carries a track; the cars can be dumped 
automatically at any desired part of the spoil bank. 
The inclined plane and mode of working are shown 
better in Fig. 26. 

When completed, the Chicago Drainage Canal 
will be a free waterway, navigable for any craft 
drawing less than 22 tt. of water. The channel 
now being made by the sanitary authorities of the 
city will cost more than half of the total outlay 
required to create a channel from Chicago to the 
Mississippi, which would be navigable for the 
largest boats that will be able to ply between 
Sc. Louis and New Orleans after the present plans 
for the improvement of the Mississippi have been 
completed. ‘Ihe creation of such a channel seems 
likely to become in the future as much a commercial 
necessity as the immediate construction of a sani- 
tary outlet is a pressing present need for the City 
of Chicago. In its entirety, however, it will have 
to be carried out by the United States Government 
if it is ever executed. 

The canal is being built under the general 
law for incorporating sanitary districts enacted by 
the Legislature of the State of Illinois in 1889. 
The sanitary district of Chicago comprises all of the 
city north of 87th-street, together with some 43 
square miles of Cook County outside of the city 
limits, which will be directly benefited by the im- 
provement. The population of this district is about 
1,400,000, and the assessed value of real estate and 
other property subject to taxation, is 242,438,000 
dols. 

The trustees are elected by popular vote, and 
form an independent organisation separate and dis- 
tinct from the municipal government of Chicago. 
These trustees may levy and collect taxes for carry- 
ing on the work intrusted to them, to the extent of 
one-half of 1 per cent. of the value of the taxable 
property within the corporate limits of the district. 
fhey may issue bonds to the extent of 5 per 
cent. of the value of the taxable property of 
the district, as determined by the last assess- 
ment for State and county taxes previous to the 
issue of such bonds ; provided, however, that said 
5 per cent. shall not exceed the sum of 15,000,000 
dols. Under this authority the district has already 
issued 5,000,000 dols. 20-year 5 per cent. bonds, 
which have been sold at a premium of about 1} per 
cent. The taxes afford a revenue suflicient to pay 
the interest on these bonds, to pay off and retire 
one-twentieth of the issue each year, and leave a 
surplus to apply to the current obligations of the 
district incurred for construction. 

We trust to refer from time to time, to this 
most important and highly interesting work, and to 
place on record the progress of one of the largest 
canals yet attempted. 





THREE - LIFT GASHOLDER AT THE 
GLASGOW CORPORATION WORKS. 
(Concluded from page 604.) 

WE complete this week our illustrations of the three- 
lift gasholder constructed for the Temple Station of the 
a i Gas Corporation by the Dalmarnock Iron 
Works, Limited, Glasgow. On the two-page plate are 
given details of the standards, of the girders between 
these, and of the tie-bars; and here it may be stated 
that Messrs. Sir William Arrol and Co., Limited, 
Dalmarnock Iron Works, Glasgow, were the sub- 
contractors for this guide framing. There are 26 
standards, 137 ft. 8 in. high, 10 ft. long at base, taper- 
ing to 2 ft. at top. Fig. 17, on the two-page plate, 
shows an end view of a standard, and Fig. 18 isa front 
elevation of one bay, while Figs. 19 to 24 are details 
of the bracing. There are three tiers of lattice girders 
between the standards, as shown on Fig. 18. The two 
at the top are 3 ft. deep, and are illustrated in detail 
by Figs. 25 to 28, while the bottom tier is 4 ft. deep, 
as shown by Figs. 30, 31, and 32. The connections 
between the standards and the bottom tier of girders 
are shown by Figs. 33 to 35, and the details of the 
connection between the standards and the centre 
tier by Figs. 36 to 41 ; while the connections for the 
top tier are shown by Figs. 42 to 46. The base-plates 
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for the standards are shown in detail by Figs. 47 to 50, 
on page 636. The guides in the tanks are shown on 
the same page, Figs. 52 and 53 showing those between 
the standards, and Fig. 54 those in line with the 


Fug. 59. ¥ 


e! 








—-—4-— 








YY 
L72’.0. 





Yj 
als. 











a 


a Sms 
po 
Vara =~ 

















standards. Figs 55 to 58 show enlarged details. The 
outlet pipes are shown by Figs. 59 to 62, annexed. We 
give below the parts of the specification dealing with 
the construction of the works now illustrated : 


Guipk Framine. 

All rivet and bolt holes in the framing to be bored true, 
punched holes will not be allowed. Rivets to completely 
fill holes ; bolts to be turned and tightly fitted. Edges 
of plates forming standards to be planed. All butt joints 
of plates and angles to be machined so as to fit close, and 
to have proper cover-plates of sufficient length. Rivets to 
be riveted by hydraulic pressure. 





the web-plates to be increased in breadth, with long cover- 
plates riveted on each side. The bottom of the standard 
to be composed of a §-in. sole-plate, 10 ft. long and 3 ft. 
broad, and an upright web-plate, 4 in. thick and 4 ft. 
broad, riveted together by two angles, 6 in. by 5 in. by 
8in., and strengthened by angles, 44 in. by 34in. by 4 in., 
as shown on the drawings. The sole-plate to be perfectly 
flat. Each standard to be bolted to a cast-iron base-plate 
by 42 1-in. bolts through the angles. 

Base-Plates.—Base-plates to be of cast iron, 10 in. deep, 
made in two pieces in the length, and bolted together 
with four 14-in. bolts, the joints between the two being 
planed true. Fitting strips on the = of the base-plate to 
be planed to a level surface. Base-plate to be fixed to the 
tank wall by eight bolts, 2 in. in diameter in body, and 
24 in. at ends, and 12 ft. 104 in. long inside head and nut 
secured to two cast-iron anchor-plates, 5 ft. long and 3 fb. 
6 in. broad, as shown on the drawings. 

Bottom Row of Girders.—The standards to be tied 
together by three rows of girders. The bottom row to 
consist of two girders, 4 ft. deep. Each girder to be 
formed of two T-bars, 6fin. by ? in. by 8 in. by § in., 
weighing 32.74 lb. per fout, braced together by 4 in. by 
din. flat diagonal bars, fastened by # in. rivets, and a ?-in. 
bolt at the intersection of bars, with a washer 4 in. in 
diameter and @ in. thick placed between, and two plates 
2 ft. broad and 4 in. thick at each end. Girders to be 
placed 5 ft. 5% in. apart, centre to centre, and braced 
together on top and bottom by diagonal T-bars, 5 in. by 
3 in. by +7; in., weighing 11.25 lb. per foot. Across each 
end of these girders, on top and bottom of main T-bars, 
there is to be riveted a #-in. plate, 2 ft. broad, to which is 
to be riveted an angle 5in. by 44in. by 4 in., and these 
angles are to be riveted together and to the web-plates of 
the standards. Cover-plates 4 ft. by 3 ft. 2 in. by 2 in. 
thick, and 4 ft. by 3 ft. 5 in. by 3 in. thick, to connect 
the plates fixed on top and bottom of the girders. The 
whole, when completed, to form a continuous box-shaped 
girder round the framing. The girders are to be further 
secured to the standards by two 44 in. by 43 in. by 4 in. 
angles, riveted to the end web-plates of the girders and 
the web-plates of the standards, as shown on the 
drawings. 

Centre Row of Girders.—The construction of the centre 
row of girders to be similar to that of the bottom row. 
The depth of these girders to be 3 ft., and they are to be 
placed 2 ft. 11} in. apart, centre to centre. The plates at 
each end of the girders to be 1 ft. 8 in. broad and } in. 
thick. The end plates across the top and bottom of the 
girders to be 1 ft. 8 in. broad and # in. thick; and the 
diagonal T-bars, 5 in, by 24 in. by ,°; in., weighing 7.66 lb. 
per foot. Cover-plates to be 3 ft. 4 in. by 154 in. by 
# in. thick, and 3 ft. 4 in. by 174 in. by @ in. thick. 

Top Row of Girders.—The top row of girders to consist 
of a single girder, formed of two T-bars of the same sec- 
tion as the centre girders, 3 ft. deep, having diagonal 
bracing of 4 in. by 4 in. flat bars, and two plates 1 f. 8 in. 






































Standards.—The framing to consist of 26 standards, 
137 ft. 8 in. high from level of cope of tank, 10 ft. long at 
base, tapering to 2 ft. at top. Each standard to be formed 
of a front member composed of two 4-in. front plates, 3 ft. 
broad at base, tapering to 1 ft. 6 in. at top, riveted to- 
gether with } in. rivets, 12 in. apart, and two angles, 6 in. 
by 5 in. by 4 in., and a 4-in. web-plate, 1 ft. 6 in. broad at 
base, tapering to 1 ft. at top. The angles to be riveted to 
the front and web-plates by {-in. rivets, 4in. pitch, and a 
back member consisting of a 4-in. plate, curved, as shown 
on drawings, 3 ft. broad at base, tapering to 1 ft. 6 in. at 
top after being curved, and two §-in. plates of correspond- 
ing breadth, one carried up a distance of 93 ft., and the 
other 48 ft. 6 in.—both measured from bottom of the 
standard. The three plates to be riveted together with 
in rivets, 12 in. apart, and two angles, 6 in. by 5 in. by 

in., and a ag web-plate, 1 ft. 6 in. broad at base, 
tapering to 1 ft. at top. The angles to be riveted to back 
and web plates with {-in. rivets, 4 in. pitch. The angles 
of the front and back member to be welded together at the 
top of the standard. Two cover-plates, 3 in. thick, 
7 fo. 9 in. long, to be neatly fitted between the angles at 
the top of the standard, riveted to web-plates as shown, 
so as to bind the two members together. The front and 
back members to be strengthened by gusset pieces, formed 
of angle, 24 in. by 24 in. by } in., and a }-in. plate riveted 
on top, and to be braced together by horizontal and dia- 

onal bracing of the various dimensions shown on the 


rawings. Where the girders are attached to standards | 














broad and } in. thick, at eachend. A 2-in. plate, 2 ft. 6in. 
long, to be riveted to the top and bottom of the girders 
at each end, and to an angle bar, 4 in. by 4 in. by 4 in., so 
as to form a secure connection at the top of the standards. 

Bracing Bars.—Bracing between standards to consist of 





flat bars of the various dimensions shown on the drawings, 
secured to the front members of the standards by two | 
plates, one on each side of the bracing bar, 3 in. thick for 
the first tive junctions, and ,5, in. thick for the two upper 
junctions, riveted to the standard and tothe bracing bars 
by g-in. and jin. rivets. The holes in the bracing bars | 
to be so bored that when the bars are riveted up they will 

be under a slight tension; the bars may be slightly heated, | 
to insure this being the case. At the intersection of the 
bars they are to be riveted together by means of a 4-in. 
plate 2 ft. long and 1ft.8in. broad, as shown on the 
drawings. 

Guide Runs.—Guide runs to be fixed to the front of 
each standard, and to be formed of channel bars, 6 in. 
by 34 in. by 34in. by 4 in., having an angle-bar 4}in. by 
3 in. by gin. riveted to the channel bar by }-in. counter- 
sunk headed rivets, 9 in. pitch ; a g-in. plate, 13 in. long | 
by 12in. broad, to be riveted across the back of the 
channel and angle bars every 3ft. 9 in. in the height of 
the runs. Cast-iron packing pieces to be fitted between 
the standard and the back of these plates. The guide 
runs to be secured to the standards by four }-in. bolts, 
fastened through the front plates of the standards and the 
packing pieces just mentioned. Guide runs when com: 





pleted to be perfectly plumb and straight in both direc- 
tions. 

Guide Runs and Brackets in Tank.—Fifty-two guide - 
runs in tank to be formed of channel bars 6 in. by 34 in. 
by 34 in. by 4 in. fixed to cast-iron brackets by {-in. 
countersunk bolts. These brackets to be provided by the 
contractor, who will assist the contractor for the tank in 
fixing them in their proper positions, so that the guide 
runs may be perfectly plumb in all directions, and in a 
continuous line with the guide runs on standards. The 
contractor will also assist the contractor for the tank in 
fixing the position of the anchor-plates for the standards. 

Inlet and Outlet Pipes.—The inlet pipe to be 36 in. in 
internal diameter, formed of welded malleable iron pipes 
gin. thick, having a flange at each end, formed of steel 
angle 34 in. by 34 in. by 8 in. thick, riveted with 3-in. 
rivets, 3in. pitch. The face of the flanges to be per- 
fectly flat, so as to make a tight joint with red lead putty. 
Pipes to be bolted together by 20 #-in. bolts. The 
T-pieces to be of cast iron, fin. thick, having strong 
bracketed flanges 14 in. thick, the face of these flanges to 
be machined to a flat surface. The outlet pipe to be 
42 in. in internal diameter. The thickness of metal in 
the horizontal and the four lower lengths of pipe to be 
ys in. thick, and the top lengths 3in. thick. Flanges 
to be 4in. by 4 in. by fin. steel angle, and the pipes 
bolted together by 24 Z-in. bolts. The T-pieces to be of 
cast iron, lin. thick, and the flanges 1} in. thick. An 
efficient pump and double-faced slide valve to be provided 
for each pipe. 





LOCOMOTIVE STEAM CRANE. 

On page 629 we illustrate an 8-ton locomotive 
steam crane recently constructed by Messrs. John H. 
Wilson and Co., of Sandhills, Liverpool, under the 
superintendence of Mr. James Lowdon, for the Barry 
Graving Docks and Engineering Company, Barry. 
This crane, which has given most satisfactory results, 
will lift its load at a radius of 38 ft., the jib being at a 
height of 39 ft. from the rail level to the centre of the 
jib-head pulley. It is provided with separate motions 
tor lifting and lowering, revolving, jib adjusting, and 
travelling. Power is provided by two cylinders 8 in. 
in diameter by 12 in. stroke, fitted with link reversing 
gear. There is single and double purchase lifting gear, 
with a combined screw and. foot brake. 

The lifting barrel is 21] in. in diameter, and will 
accommodate 50 ft. of 14 in. chain. The maxi- 
mum speeds of lifting, in single or double purchase 
respectively, are 200 tt. and 60 ft. per minute. The 
revolving gear is worked through friction cones ; the 
roller path is of steel, and is so arranged that the re- 
volving part of the crane yields to the load in case of 
shocks. The revolving speed is 300 ft. per minute at 
the point of the jib. The jib itself can be raised and 
lowered by a worm and wormwheel barrel, and can 
be adjusted from a radius of 25 ft. to one of 38 ft. 
The chain is Z in. in diameter, in three parts. 

The crane travels on six wheels, 2 ft. 6 in. in diameter 
and 4 ft. 84 in. gauge, the maximum speed being 70 ft. 
per minute. ‘The carriage is of steel plates, with a 
heavy centre casting in which there turns a pillar of 
forged steel. The jib is of wrought iron, braced to- 
gether, and is 45 ft. long, centre to centre. The 
roller path is of cast steel, and all the shafts of 
Siemens-Martin mild steel. The boiler is 4 ft, in 
diameter by 9 ft. high, with three cross-tubes. It is 
constructed for a pressure of 80 lb. per square inch, of 
Siemens-Martin steel. The total weight of the crane 
in working order is 60 tons. 





THE NEW AMERICAN LINER “ST. LOUIS.” 
TuHE twin-screw steamer St. Louis, which is the 
first of the two vessels being built for the American 
Line by the William Cramp and Sons Ship and Engine 
Building Company, Philadelphia, is the first large 
Transatlantic steamer that has been built in the States 
since the four American boats, Pennsylvania, Indiana, 
Ohio, and Illinois, built in the early ’70’s, and now 
running in the American Line between Philadelphia 
and Liverpool. The St. Louis was launched on the 12th 
inst., and as the first frames were raised on July 27, 
1893, she has taken 13 months 16 days from the be- 
inning of her construction to the time of her launch. 
Juring this time something over 6000 tons of steel have 
been worked into her hull, while the construction of 
her boilers and machinery has kept equal pace in the 
engineering department, and they are now ready to be 
erected on board. It is worthy of note that these 
steamships are built of United States material through- 
out. They are of American model and design, 
American material, and, as the people put it, they are 
thus built by American skill and muscle. The prin- 
cipal dimensions, &c., are given in the Table on the 
opposite page, together with similar particulars of 
three notable vessels of the day. 

The St. Louis has two funnels, two masts, and a 
straight stem, and the hull of the vessel is bossed out 
aft around the stern tubes. The shell plating is lap- 
butted, and the rudder is of the single-plate type. 
The vessel is so divided by bulkheads, that any two, 
and in some places three, compartments may be filled 
with water at the same time without endangering the 
safe flotation of the ship. The distance between the 
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collision bulkhead and the stern is 33 ft., so that even 
a bow-on collision should not result in any of the ordi- 
nary compartments being flooded. The material used 
in the construction of the vessel is mild steel of the 
best quality, and the records of its inspection show an 
average considerably above Lloyd’s standard. 

















—e 86. lcemect »| *“*Oam- **Teu- 
Louis.” Paris. pania.” | tonic.” 
Length over all.. ft. 554 560 622 582 
», | between perpen- 
diculars me ft. 535 527} 600 565 
Breadth, extreme P 68 634 65 574 
Depth, moulded 99 42 42 |41ft.6in.| 42 2 
Number of water-tight 
compartments, formed 
by transverse bulk- 
heads and flats.. ‘és 17 15 19 _ 
Draught .. s ft. 26 23 25 22 
Disp} tatdraught 
given... .. tons} 16,000 13,000 18,000 12,000 
Engines .. Ae .-|Quadruple} Triple | Triple Triple 
Number of cylinders in 
each set .. aes ee 6 3 5 3 
Number of cranks... 4 3 3 3 
Boilers --| 6D.E., | 9D.E. | 12D. E.,| 12D. E., 
4 S.E. 28. E. 48. E. 
Power .. ee --| 19.000 19,000 28,000 19,000 
Sea speed.. .. knots 20 20 214 20 

















The speeds given are those which are to be maintained ur der all 
conditions, not those attained on record voyages ; and the draught 
given is that corresponding to the displacement, and not neces- 
sarily the maximum draught in sea trim. 

The St. Louis has five decks, as in the case of the 
Paris, but the arrangement differs in several points 
from that in the New York and Paris. There are, in addi- 
tion to the boat or shade deck, the promenade, upper, 
main, lower, and orlop decks ; and at the outset of our 
description of the arrangement of these several decks it 
may be stated that there is accomodation for 320 first- 
class, 200 second-class, and about 8U0 steerage passen- 
gers. The promenade deck is continuous from one end 
of the ship to the other, and on this unbroken stretch of 
deck passengers can walk, sheltered almost the whole 
length from the sun and rain by an awning deck 
carried out to the sides of the ship, forming a boat 
deck. In the forward end of the house on the pro- 
menade deck, immediately forward of a grand stair- 
case, are six suites of rooms, each comprising bedroom, 
bath-room, and sitting-room, furnished in the very best 
manner possible. They are all reached from the inside 
passages, so that it will not be necessary for a pas- 
senger to go outside to reach any of the public rooms. 

Directly abaft the grand stairway, and opening into 
it, is the drawing-room, fitted in white and gold, and 
furnished most luxuriously with comfortable lounges, 
seats, a piano, and a keyboard from which the organ in 
the dome can be played. Abaft the drawing-room on 
the promenade deck are situated groups of suites of 
rooms, containing bath, &c., and deck cabins, 
all accessible from the inside, as in the cases 
already indicated. Baths are also provided on the 
promenade deck convenient to all the deck cabins. 
Abaft of this group of rooms, and forward of the 
engine-room skylights, is a spacious companion-way 
leading down to the after end of the saloon and to 
the sleeping decks. Thus there are two stairways— 
one forward of the main saloon, to be referred to later, 
and one aft. Between the engine casings is situated 
a deck pantry, from which passengers can be 
promptly and well served on deck. his innova- 
tion will be greatly appreciated, asin addition to those 
who remain on deck, not feeling well enough to go to 
the regular meals in the main dining saloon, many 
enjoy a welcome 12 o’clock ‘‘snack” on deck. This 
pantry is in direct communication by a lift with a 
main pantry on the deck below, and with the kitchen 
on the deck below the pantry. Next to this is the 
barber’s shop, which is fitted with all modern copveni- 
ences. The rest of the space between the engine 
casings is taken up by ample lavatories and water- 
closets for the accommodation of the passengers on 
this deck, 

At the after end of the engine casing is situated the 
first cabin smoking-room in a separate deck-house. It 
is a large and well ventilated room, fitted up in 
mahogany. The seating capacity of the room is for 
about 100. Attached to the smoking-room is a bar, so 
that passengers can be quickly served. Abaft the 
smoking-room is situated the second cabin ladies’ room 
and the second cabin companion-way ; and abaft this 
again, in a house by itself, is situated a large second 
cabin smoking-room. 

On the Mog deck, or, as the company calls it, the 
saloon deck, there is a deck-house extending fore and 
aft, with a passage-way 7 ft. wide on each side of it, i.c., 
between it and the rail, and on this passage the traffic 
of the ship is conducted. The passenger enters this 
deck-house at several places, but the principal entrance 
is just forward of the foremost funnel, where a spacious 
staircase leads to the promenade deck above and to the 
first-class sleeping cabins on the two decks beneath. In 
the hall-way surrounding this staircase are the rooms of 
the purser and chief steward, easily accessible to pas- 
sengers. ‘The forward end of this hall opens into the 
library. This is probably the largest reading-room 





afloat, and is handsomely fitted up in oak, and fur- 
nished with bookcases, writing tables, comfortable 
seats, and a plentiful supply of books, selected from 
standard literature, for the use of passengers. 

The after end of the hall opens direct into the grand 
dining saloon, which is thus situated nearly amidships, 
between the funnels, and on the upper deck of the ship. 
This isa deck higher than is the case in any large 
Transatlantic steamer, excepting the New York and 
Paris. The room is handsomely decorated, and 
finished in white mahogany, which gives it a bright 
appearance. It is 110 ft. long by 30 ft. wide, and 
will seat all the first cabin passengers—320—at one 
sitting. It is well lighted from the sides, and above 
from a large dome, in one end of which is an organ, 
played from a keyboard placed in one end of the 
saloon. Inaddition to thesaloon being situated amid- 
ships, where the motion of the vessel is least appreci- 
able, the tables are arranged in a fore-and-aft direc- 
tion, which obviates the discon.fort of side motions 
when the ship is rolling. There is also a companion- 
way on the promenade deck into the lobby at the after 
end of the saloon, so that a passenger can enter from 
either end. The pantries are situated immediately 
abaft the saloon, so that the passengers can be 
promptly and efficiently served. 

Abatt the pantries, and between the engine-room 
skylights, is situated the engineers’ mess-room ; and 
abaft this, again, but in communication with the first 
cabin pantry, is the second cabin pantry, which 
is at the forward end of the second cabin dining 
saloon. This saloon will accommodate about 200 pas- 
sengers; the tables are arranged in a fore-and-aft 
direction, and chairs, instead of the usual settees, are 
provided. Abaft this is situated the doctor's office 
and dispensary, where it will be accessible to all 
passengers. 

The main deck is occupied from end to end with 
state-rooms. The first cabin rooms are situated amid- 
ships ; the second cabin rooms immediately abaft the 
machinery space ; the steerages forward and aft; and 
the crew’s quarters in the extreme ends of the 
ship. The next deck, or main deck, is devoted to the 
same purpose, and divided up in the same way. The 
state-rooms on these decks will be found to be larger 
than usual, and well lighted and ventilated. They are 
fitted up in the most convenient manner, and the beds 
are all 6 ft. Gin. long. There are an unusually large 
number of baths and water-closets for the accommoda- 
tion of the passengers on these decks. The second 
cabin state-rooms are similar to the first cabin rooms 
so far as lighting and ventilating are concerned, and all 
berths and fittings are essentially first-class. Special 
care, indeed, has been taken to make the second cabin 
in all respects desirable. The steerage quarters are 
likewise lighted and heated by the same process as is 
used for the first and second cabin compartments. The 
berths are metallic, with spring bottoms ; and nearly all 
are fitted upin rooms. Tables and seats are provided 
in each compartment, and the pantries being on the 
steerage deck insures promptness in serving the food. 

Particular attention has been paid to the very im- 
portant question of ventilation and heating of the ship, 
and the system adopted extends to every compart- 
ment in the ship. The air is exhausted from every 
room and compartment by aid of fans situated in 
several places on the ship, and fresh air drawn from 
the outside of the ship will be forced through every 
compartment, and in cold weather this air will be 
heated. By this means the entire air in the ship can 
be changed every 10 min- 





collapsible lifeboats, 1 cutter, 1 gig, and 4 metal 
lifeboats, all secured to, and operated from, the shade 
deck. The means of rapidly lowering every boat has 
also received special attention. In these ways, as well 
as in mapy others, has the safety, which should always 
be the first consideration in a passenger ship, been 
provided for. 

To guard against a breakdown of machinery, the 
steamer is fitted with two sets of engines, each 
set driving a separate screw. The engines are in 
separate water-tight compartments, and the boilers 
are in two separate oe completely cut off 
from each other, so that the vessel might, in collision, 

struck on any bulkhead, and could have a break- 
down of her machinery, such as may occur to any 
ordinary ship, and still be quite navigable, and 
thoroughly safe and seaworthy. 

The engines are of the quadruple-expansion, vertical, 
inverted type, each set having six cylinders, working on 
four cranks. The working pressure is to be 200 lb. The 
steam is supplied by six double-ended and four single- 
ended boilers, calculated to develop about 18,000 to 
20,000 collective indicated horse-power. No prediction 
as to actual performance will be offered by the manage- 
ment ; but it is well known that the contract between 
the United States Post-Office Department and the 
International Navigation Company requires that the 
ships shall be capable of a sea speed of not less than 
20 knots an hour im ordinary weather. 

Besides the main propelling machinery, there are 
49 auxiliary engines in the ship. Some of these, of 
course, are employed in connection with the main 
engines for such purposes as pumping water or air, 
driving blowers for forced draught, steering the vessel, 
or handling the anchors, &c. Twelve engines are used 
for lighting and ventilating the ship, independent of 
the propelling machinery. The steering apparatus is 
of the screw gear type, with Williamson’s steam and 
hand steering engine. The anchors are of the Hall 
and Trotman patterns. 





COLLISION AT NEWCASTLE. ; 

On the evening of August 20 last an up passenger train 
from Consett came into collision with an empty train 
which was being backed out of the west end of the New- 
castle Central Station on the North-Eastern Railway in 
order to clear the platform for the incoming train. Ihe 
empty train had just entered the crossover road to clear 
the up line when the Consett train overran the home 
signal, which was duly at ‘‘ Danger.” The empty train 
was stopped just previous to the collision on the other one 
being seen to run past the signal, and this latter train 
itself was stopped as soon as it touched the other, so that 
the damage was but trifling, though nine passengers com- 
plained of injury. No wheels left the rails. 

General Hutchinson, in his report, concludes that the 
accident was primarily due to the driver of the Consett 
train overrunning his signal. All the up signals (see 
diagram) were at danger, but when the train was about 
halfway between the Shot Factory-lane distant and home 
signals, the latter was improperly lowered, so that the 
driver eased off his brake, but did not put steam 
on. In spite of the up gradient of 1 in 92, how- 
ever, he overran the No. 3 cabin home signal. This he 
attributes to a failure of the Westinghouse brake, but as 
it was found to be working fairly well after the accident, 
and the driver had not called the guard’s attention to its 
alleged defective working at the last stop, General 
Hutchinson finds some difficulty in accepting this excuse. 
The inspector further considers the action of the Shot 
Factory-lane signalman in lowering the home signal for 
the incoming train when it was still some way from it, 
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They aresupplied with electricity by four dynamos capa- 
ble of supplying nearly 3000 lights of 16 candle-power 
each. Electric call bells are also fitted in all rooms. 

The stores are carried in a compartment entirely set 
aside for the purpose, and a refrigerating plant of 
large capacity enables perishable stores to be carried 
at a low temperature. 

In the after end of the ship are situated the crew’s 
quarters, steerage lavatories, hospital, &c. In the 
forecastle (on the same deck) there are other berths 
for the crew, the steerage bar, hospital, mess-room, &c. 

In a house by itself, a very modern feature of the 
ship is situated—the mail sorting-room and mail clerks’ 
rooms. It is well known that this ship is under con- 
tract with the Government to carry the Transatlantic 
United States mail, and everything is most con- 
veniently arranged for this purpose. The mail-room 
is situated in the after hold, snd is reached by a 
special hatch for this use only. The mail sorting-room 
is fitted up as is usually the case in post-offices on land, 
and the mails will be sorted there while in transit. 

Notwithstanding that the St. Louis is practically 
unsinkable, by reason of the number of water-tight 
divisions, boat accommodation is provided for every 
soul on board, there being 14 lifeboats, 14 Chambers’ 





and without first bringing it to a stand, as deserving of 
serious blame. The signalman states that he thought the 
empty train would have been sent through a crossover 
road nearer to No. 3 cabin, as it usually is, but he admits 
that it never occurred to him to ascertain by telephone if 
this was to be thecaseor not. The rules for the guidance 
of the signalmen at Newcastle, where permissive block 
is authorised, state that all signals must be put to 
‘* Danger” when an obstruction signal is received from the 
cabin in advance, and that trains, after being stopped, 
must be cautioned forward. It is customary, however, 
for trains to be actually kept standing at the Shot Fac- 
tory-lane home signal whenever the crossover road 
nearest to that cabin is being used by No. 3 cabin, and 
General Hutchinson considers that this practice should 
be made compulsory, and he adds that ‘‘1t would, more- 
over, be desirable either to give the Shot Factory-lane 
signalman control of this crossover road by an interlocked 
lever, or to give No. 3 signalman control, by an inter- 
locked lever, of the up home signal at Shot Factory-lane 
cabin when he is using the crossover road.” 





STATICALLY INDETERMINATE Structures: ERRATUM.— 
By an engraver’s error the legs II. and IV. of the table 
shown by Fig. 2, page 597, have been interchanged, and 
should becorrected. Alsoin the third column of the same 
page, line three from the bottom P,?isa misprint for P,. 
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KERMODE’S STEAM STEERING GEAR. 
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On the present page we illustrate an ingenious form 
of steering gear, which has been invented by Mr. J. J. 
Kermode, of 83, Church-street, Birkenhead, and which 
was exhibited at the late Yachting Exhibition. 

The object of the mechanism is to automatically lock 
the helm on the rudder-head crosshead by the action of 
sliding blocks in eccentric guides, so that no shock 
from the striking of waves on the rudder may be con- 
veyed to steering chains or other parts conveying 
motive power. The locking is done by the rudder 
itself when the surge and shocks of the sea take place. 
Another advantage claimed is that as the revolutions 
of the steam steering engine increase as the helm goes 
over, increased power is obtained when most required. 
There is also a device whereby greater helm power is 
obtained, so as to make the vessel manwuvre more 
quickly in narrow or crowded waters. The effect is 
obtained by the changing of position of two pins, when 


the alteration of purchase gives a quicker motion of 
the helm, 

Referring to our illustrations, Fig. 1 is a sectional 
elevation, Fig. 2a plan, and Fig. 3 a sectional eleva- 
tion in another plane. It will be seen there is a 
crosshead A, Fig. 2, attached to the rudder shaft, on 
which there revolves the circular tiller C C, Fig. 2. 
This tiller, in place of being a spurwheel, may have a 
chain connection for transmitting the power from the 
engine. In our illustrations the pinion by which the 
spurwheel, or circular tiller, is turned is not shown. 
Forming a part of the circular tiller are guides F, F 
(Fig. 2), which naturally turn with the spurwheel C. 
As the guides are eccentric to the rudder shaft, they 
cause the slides E, E (shown in detail in Fig. 4) to 
turn the crosshead A when the spurwheel is put in 
motion ; the slides E, E being attached by the pins 





D, D (shown in detail in Fig. 5) to the slides G, G, 





which in turn are attached to the connecting-rods I, I. 
The slides G, G are guided by the bars H, H, the 
detail being shown in Figs, 6 and 7. 

It will be seen that the connecting-rods or links I, I 
are for all positions of the rudder normal to the eccen- 
tric guides F, F ; the shock from a blow of a wave 
striking the rudder cannot be transmitted beyond 
these guides. The chains connecting the gear to the 
steering engine are, therefore, freed from the stress 
caused by blows on the rudder. The guides can more 
easily be made strong enough to take up the force of 
such blows than can chains, or one or two teeth of 
wheel gearing. It will be seen that strong spiral 
iw are provided to break the force of the blows on 
the slides. A brake is not needed, as the safety 
arrangement is always in position. The quick steering 
action referred to is obtained by removing the pins 
Ls ‘. and substituting two pins B, B, shown in 

ig. 3. 

The annexed diagram, drawn by the inventor, shows 
how the pressure on the rudder and’ the load on the en- 
~ vary as the rudder is put over to different angles. 

t is noticeable that the latter does not increase nearly 
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so rapidly as the former. As the eccentric rotates 
towards the dead centre its effective leverage increases, 
and were it able to go through the entire 90 deg., 
would become theoretically infinite. At the same time 
the effective length of the crosshead decreases, but 
this is more than made up for by the fact that as 
the eccentric actuating the pin D nears the limit of its 
stroke, the motion outwards of this pin is very small, 
even when the spurwheel moves through a compara- 
tively large angle. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 31, 1894. 

BustneEss in iron and steel is dull this week, but 
mills are quite busy. There has been a further weaken- 
ing of prices on large orders. Options have been ex- 
tended this week on large blocks of southern pig iron 
for western delivery within 30 days. Negotiations are 
pending for 20,000 tons of billets, 60,000 tons of rails, 
and for bridge iron. Consumers are apprehensive of a 
sudden marking up of prices within a few days, in the 
event of a Protectionist election. For some reason or 
other a great deal of business for rolling mills is hang- 
ing fire. Steel rail mills are busy on girder rails. 
Skelp and bar iron are active. In the Pittsburgh 
district the activity is almost as great as in 1892. 
Throughout the Western States production is some- 
what irregular. The turning point will come when 
consumers buy for future requirements. Coal and 
coke production is er saps Railroad traffic in 
general is not. The volume of business is not increas- 
ing, and bank reports indicate an expansion in the 
volume of idle money. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike of Surfacemen.—The surfacemen employed at 
the Shireoaks and Steetley Collieries have struck work on 
@ wages question. Ata meeting of the National Federa- 
tion of Surfacemen, held this week, it was stated that the 
prices paid at the two collieries for this class of labour 
were less than those of the district. It was decided to 
make a levy for the support of the men whilst they were 
on strike. 

South Yorkshire Collieries and the Hull Coal Trade.—A 
great increase is noticeable in the transactions of last 
month, when 283,216 tons were sent to the port, against 
127,096 tons in the corresponding period of last year. 
During the past 10 months 1,875,016 tons were imported 
to Hull, compared with 1,176,576 tons in the 10 months of 
last year, the increase being 698,440 tons. The export 
trade has also considerably improved. Last month the 
entire tonnage dealt with reacbed 163,978 tons, compared 
with only 200 tons in the corresponding month of last 
year, when the strike was on. In the last 10 months 
839,440 tons were sent away, against 350,007 tons in the 
10 months of last year, showing an increase of 489,433 
tons. 


Proposed New Water Works for Barnsley.—The Cor- 
poration of Barnsley is considering the desirability of 
constructing new water works at a cost of about 170.000/. 
The estimates are as follows: Cost of works, 146,000/.; 
Parliamentary expenses, 10,000/.; interest on out)ay dur- 
ing construction of works, 10,950/.; extras, 3050/. The 
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water is to be obtained from tributaries of the River 
Porter, near Upper Midhope. It is the place chosen by 
Wakefield several years ago, when their scheme was 
defeated in Parliament by the opposition of Sheffield. 
Undoubtedly the opposition of that town will now be 
very formidable should the scheme be proceeded with, 
and there will also be opposition by millowners on the 
banks of the river. 

Coalmasters and Miners: Pacific Endeavours.—The 
executive committee of the Yorkshire Miners’ Association 
held a very important meeting yesterday with a view to 
dealing with a number of disputes. At Cadeby Colliery, 
one of the largest in the district, a strike is in progress on 
a question of tonnage rates. The matter has been before 
the Yorkshire Joint Committee, the workmen agreeing to 
abide by the decision of that body. The committee ad- 
vised the men to return to work on the masters’ terms, 
but they refused todoso. Mr. Pickard was instructed 
to write to the men informing them the executive con- 
sidered they should resume work. If they do not, 
they will not be entitled to the pecuniary support of 
the association. At the conclusion of the proceedings, 
Mr. Pickard said that, with the exception of a few 
cases, the colliery-owners in Yorkshire had met the 
association fairly and squarely on the conciliation 
board settlement, and the officials thought this was 
the time to say this, seeing they were approaching 
November 17, when all the arrangements would have 
been swept away had not the agreement of last July 
been entered into. Considering the gravity of the 
arrangement then made, and its many complications, 
they thought both sides had done their best to bring 
peace, and not strife, into the coalfields, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change here, and the tone of the 
market was flat. Business was very quiet, buyers being 
unwilling to place orders with prospects so uncertain as 
they are at present. Makers of pig iron were not inclined 
to reduce their quotations. Few of them haveany stocks 
worth mentioning of No. 3 Cleveland pig iron, and con- 
sequently the price of that quality was fairly well main- 
tained. Merchants sold at 35s. 9d. for prompt f.o.b. 
delivery, and a few parcels were disposed of at 35s. 74d. ; 
but there were makers who held out for 35s. 6d. 
for the ruling quality. For No. 4 foundry 35s. 
was named, but 34s. 9d. was said to have been 
accepted. There was a plentiful supply of grey forge, 
and sellers readily disposed of it at 33s. 9d. Middles- 
brough warrants were steady at 35s. 8d. cash buyers. 
East coast hematite pig iron was weakish, owing to the 
supply being considerably in excess of the demand. About 
42s. 9d. was the general price for early delivery of Nos. 1, 
2, and 3. Spanish ore was steady. Rubio was put at 
12s. 14d. ex-ship Tees. To-day there was very little doing 
on ’Change. The tone of the market was, if anything, a 
shade easier, but prices of makers’ iron were not quotably 
altered. A little business was done on pretty much the 
same terms as on the previous day. Middlesbrough war- 
rants opened 35s. 7d. and closed 35s. 74d. cash buyers, 
with little doing in them. 


Manufactured Ircn and Steel.—There is practically no 
change in the manufactured iron and steel trades. Com- 
plaints of dearth of orders are numerous, and several 
firms are only very moderately occupied. In addition to 
this unfortunate state cf affairs, prices have, if anything, 
a downward tendency. It is astonishing to many people 
that firms have been able to accept orders at rates which 
have ruled recently, and which certainly cannot have 
left much. if any, profit. Common iron bars are put at 
4l. 17s. 6d.; iron ship-plates and steel ship-plates each 
4l. 15s.; and iron ship-angles and steel ship-angles each 
4l. 12s. 6d.; all less the usual 24 per cent. discount for 
cash. Heavy sections of steel rails remain at 3. 12s. 6d. 
net at works. 


Stoppage of a Cleveland Foundry.—The iron and steel 
foundry of Messrs. Sutherst and Southorn at Guisborough 
has been closed, it is stated permanently, on account of a 
family claim and depression in trade. A little while ago 
the firm employed about 150 hands, but latterly only some 
75 men and boys have been engaged. Castings for 
cruisers for the Admiralty have been turned out by the 
firm, and some for Her Majesty’s ship Magnificent, now 
building at Chatham Dockyard, have just been completed. 
It is probable that the works will be offered for sale. 


The Fuel Trade.—Prices of coal vary a good deal with 
different collieries. On Newcastle Exchange best North 
umbrian steam coal is generally quoted 93. 9d. f.o.b., and 
small steam 4s. 6d. Gas coal is quiet at from 7s. 3d. to 
7s. 9d. f.o.b.. and there is some weakness in forward 
quotations. Bunker coal is very dull at from 6s. 9d. f.o.b. 
upwards. Coke is fairly steady. Here the price of good 
blast-furnace qualities is 12s. 3d. delivered at Cleveland 
works, 


Movements amongst Northern Miners.—At the request of 
the Northumberland Miners’ Association, a meeting was 
neld on Monday at the Coal Trade Offices, Newcastle, be 
tween the committee of the Northumberland Coalowners’ 
Association and that of the Northumberland Miners’ Asso- 
ciation, for the purpose of taking into consideration the 
parma of effecting a reduction in the hours worked 

y the boys. After a long discussion, the meeting was 
adjourned for further consideration of the question. 
Tn a circular to the county the executive committee of the 
Northumberland Miners’ Union say: ‘“‘That having 
carefully considered the disadvantage of too frequently 
changing the members of an important board like this, 





where it is essential that the members should have a 
thorough knowledge of the conditions of the trade, not 
only at the time the board is sitting, but should also have 
some knowledge of the condition of trade, as well as the 
relation of wages to prices for many years in the past, we 
would strongly recommend that the rule in relation to 
the election of the wage committee, which is now being 
applied to the conciliation board, be altered to an annual 
meeting; and instead of the members being subject to 
election every six months, they be elected for a longer 
period. We think that the principle of so many members 
—say three—retiring in rotation every six months, and 
three fresh members elected in their place, worthy of con- 
sideration.” 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown a little more 
firmness ; the best descriptions have made 11s. tolls. 6d. 
per ton, while secondary qualities have brought 10s. 6d. 
to 10s. 9d. per ton. The inquiry for steam coal for for- 
ward delivery has been well maintained, and prices, as a 
rule, have exhibited firmness. No. 3 Rhondda large has 
made 10s. to 10s, 3d. per ton. Coke has been in pretty 
good request; foundry qualities have made 15s to 15s. 6d.. 
and furnace ditto, 14s. to 15s. per ton, free on board. A 
fair business bas been passing in iron ore. The manu- 
factured iron and steel trades have shown no improve- 
mené, 


Falmouth.—The fortifications at Pendennis Castle, 
Falmouth, have been greatly strengthened. Numerous 
new guns are being placed in position, and some interior 
improvements have been carried out. 


Barry Railway.—The Barry Dock and Railways Com- 
pany has secured a further extent of land at Cadoxton 
for the purposes of new works between the existing rail- 
way station and Palmerstown and Colebrook. 


The ‘* Flora.”—The final trial] of the machinery of the 
cruiser Flora under forced draught took place on Friday, 
when the ship, under the command of Commander Startin, 
R.N., ran for four consecutive hours at an average speed 
of 20.1 knots per hour. The Flora was launched at 
Pembroke in November, 1893, and she was built from 
designs furnished by Mr. W. H. White, Director of Naval 
Construction at the Admiralty. She is 320 ft. long, and 
has a displacement of 4360 tons, being propelled by 
engines of the triple-expansion type. In the estimate 
furnished when the ship was laid down in March, 1892, 
her engines were expected to develop 9000 indicated 
horse-power at forced draught. This expectation has 
been more than realised. the indicated horse-power on 
Friday being 9297. The Flora left Pembroke for Devon- 
port on Saturday. 


Cardiff Harbour Trust.—An agreement has been entered 
into between the harbour trust sub-committee of the 
Cardiff Town Council and Sir W. T. Lewis for the acquisi- 
tion of the Bute Docks on behalf of the proposed Cardiff 
harbour trust. The purchase price, which has been fixed 
at about 6.000,000/., includes not only the undertakings of 
the Bute Docks Company and the Glamorganshire Canal 
Company, but also certain extensive royalties and free- 
hold properties belonging to the trustees of the Marquis 
of Bute. The agreement is, of course, subject to the 
approval of the Cardiff Town Council and the Imperial 
Parliament. 


The ‘‘ Halcyon.” —When the Halcyon, torpedo gunboat, 
made her steam trials off Plymouth a few months since, 
the results of the machinery and boiler tests were satis- 
factory, but the best speed obtained from her was more 
than a knot less than that recorded by the Harrier 
and the Hazard, tried under similar conditions. The 
Halcyon was recently placed in dry dock at Keyham, 
when an examination disclosed the fact that her bottom 
was in an unsatisfactory condition, the plating being so 
irregular as to render the underwater portion of the hull 


in many places out of line. It is now proposed to cover | ¢ 


the vessel’s bottom with a wood shell. This, of course, 
will be a somewhat costly operation. 


Water Supply of Torquay.—On Thursday the Torquay 
Town Council received a report from Mr. C. Hawkesley, 
in which he recommended the purchase of the watershed. 


South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the four principal Welsh 
ports in October were as follows: Cardiff — foreign, 
908,665 tons ; coastwise, 151,154 tons ; Newport—foreign, 
198.080 tons ; coastwise, 104,727 tons ; Swansea—foreign, 
86,425 tons; coastwise, 63,650 tons; Llanelly—foreign, 
17,543 tons ; coastwise, 4539 tons. It follows that the 
aggregate shipments of the month came out at: Foreign, 
1,210,713 tons; coastwise, 324,070 tons. The shipments 
of iron and steel from the four principal Welsh ports 
in October were : Cardiff, 931 tons ; Newport, 1556 tons ; 
Swansea, 404 tons; Llanelly, nil; total, 2891 tons. The 
shipments of coke in October were: Cardiff, 9044 tons; 
Newport, 437 tons; Swansea, 135 tons; Llanelly, nil ; 
total, 9616 tons. The shipments of patent fuel in October 
were : Cardiff, 27,288 tons ; Newport, 6308 tons ; Swansea, 
24,391 tons; Llanelly, nil; total, 57,987 tons. The 
aggregate shipments of coal from the four principal 
Welsh ports for the 10 months ending October, 31 this 
year were: Cardiff, 10.985,102 tons; Newport, 3,117,129 
tons ; Swansea, 1,501,174 tons; Llanelly, 188,921 tons; 
total, 15.792,326 tons. The aggregate shipments of iron 
and steel from the four principal Welsh ports in the 10 
months ending October 31 were: Cardiff, 28,535 tons ; 
Newport, 23,544 tons ; Swansea, 1514 tons ; Llanelly, 197 
tons; total, 53,890 tons. The aggregate shipments of coke 
were: Cardiff, 89,668 tons; Newport, 4514 tons; Swan- 
sea, 2604 tons; Llanelly, nil ; total, 96,786 tons. The 
aggregate shipments of patent fuel were; Cardiff, 249,181 





tons; Newport, 39,518 tons; Swansea, 274,295 tons; 
Llanelly, nil; total, 562,994 tons. 

Railways in the West.— A new line which has been 
commenced between Exeter and Chagford will open up a 
pretty portion of Devonshire, now accessible only by’ 
coaching. It will go through the upper portions of the 
pia of the Teign. The district abounds with delightful 
moorland and rural scenery. The line will be about 26 
miles in length, and, with one exception, that of a con- 
siderable tunnel, presents no engineering difficulties. The 
estimated cost is 240,000/., or about 14,0007. per mile. 
The Great Western Railway Company will work the new 
a - a connection will be formed with the Exeter 

anal. . 


The ‘* Hermione.”—The results of a second series of 
evaporative trials just —— are as follows: With 
coal supply limited to 12 lb. per square foot of grate 
surface, the indicated horse-power was 641; 2.58 lb. of 
coal were consumed for each indicated horse-power, and 
8.44 lb. of water were evaporated for each pound of coal. 
With the coal supply limited to 20 lb. the results were: 
Indicated horse-power, 1066; 2.59 Ib. of coal consumed 
per indicated horse-power, and 8.09 lb. of water evapo- 
rated per pound of coal. With the coal supply limited 
to 28 lb., the indicated horse-power recorded was 1505; 
2.56 lb. of coal consumed per indicated horse-power, and 
7.86 lb. of water evaporated per pound of coal. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was very quiet 
last Thursday forenoon, when sales of some 4000 tons of 
Scotch and 3000 tons of Cleveland at steady prices were 
reported. Scotch advanced in price 4d. per ton. In the 
afternoon only a very small amount of business was again 
done—about 5000 tons of Scotch and 1000 tons of Cleve- 
land. Prices were steady, and closed practically unaltered 
from those of the forenoon. The settlement prices at the 
close were—Scotch iron, 42s. 74d. per ton; Cleveland, 
35s. 74d.; Cumberland and Middlesbrough hematite 
iron, 43s. 44d. and 42s. 6d. per ton respectively. Busi- 
ness on Friday forenoon was also very quiet. From 3000 to 
4000 tons of Scotch iron and a few lots of Cleveland were 
sold at Thursday’s prices. There was rather more business 
doing in the afternoon, and although prices closed 2 trifle 
easier than in the forenoon,’all the iron that was offered 
was readily taken up. Scotch iron alone was dealt in, 
and of that about 10,000 tons changed bands. Nochange 
was made on the settlement prices. Quietness was also 
the rule of the market on Monday forenoon, when some 
7000 or 8000 tons were dealt in—all Scotch except one lot 
of hematite iron. Prices were easier. In the afternoon 
business was about at a standstill, only some 2000 tons of 
Scotch warrant iron changing hands. The tone of 
both Scotch and Cleveland was steady at the forenoon’s 
level, but hematite irons gave way from 3d. to 2d. per ton. 
At the close the settlement prices were—Scotch iron, 
42s. 6d. per ton; Cleveland, 35s. 74d.; Cumberland and 
Middlesbrough hematite iron, respectively, 43s. 44d. and 
42s, 44d. per ton. The market was again very idle on 
Tuesday forenoon. Only about 4000 tons of Scotch and 
one or two lots of Cleveland and hematite iron were sold. 
Tn theafternoon the market continued quiet, but steady. 
Not more than 5000 tons—all Scotch—were dealt in, and 
prices closed practically at the forenoon’s level. Nochange 
in the settlement prices was reported at the close. The 
market was flat and idle this forenoon, the turnover not 
exceeding 5000 tons. Scotch warrants realised 42s. 64d. 
to 42s. 6d. per ton cash. Cleveland and hematite irons 
were ld. to 14d. per ton down. In the afternoon be- 
tween 10,000 and 12,000 tons were dealt in. Scotch war- 
rants recovered, and up to 42s. 7d. cash was paid. 
The settlement prices at the close were unchanged. 
The following are some of the quotations for No. 1 
special brands of makers’ iron: Clyde, 503. per ton; 
Gartsherrie and Calder, 52s.; Summerlee, 52s. 6d.; 
oltness, 55s.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 54s. ; Shotts (shipped 
at Leith), 57s. 6d. per ton; Langloan and Carron out of 
the market. There are now 66 blast-furnaces in actual 
operation, as compared with 53 at this time last year. 

ighteen of them are making hematite iron, and the 
remaining 48 are producing ordinary iron. The making 
of basic pig iron seems now to have been completely given 
up, though it may possibly beresumed at Glengarnock Iron 
Works. Last week’s shipments of pig iron from all Scotch 
ports amounted to 5961 tons, against 3928 tons in the 
corresponding week of last year. They included 265 tons 
for India, 245 tons for Australia, 357 tons for Italy, 774 
tons for Germany, 100 tons for Holland, 218 tons for 
China and Japan, smaller quantities for other countries, 
and 2777 tons coastwise. Not only is there a gradual 
improvement in the shipments showing itself, but the 
home consumption is also on the increase. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 290,361 tons yesterday afternoon, as compared 
with 291,494 tons yesterday week, thus showing an 
increase for the past week amounting to 1133 tons. 


Glasgow Copper Market.—One lot of copper was sold 
last Thursday forenoon at 40/. 3s. 9d. 15 days, and in the 
afternoon 50 tons changed hands at 40/. 7s. 6d. 10 weeks, 
and 40/. 10s. three months, the close being easier at 40/. 

r ton cash buyers, and 40/. 8s. 9d. three months. On 

riday forenoon the metal was neglected, but the price 
went up 2s. 6d. per ton. Only one lot changed hands in 
the afternoon at 40/ 10s. three months, and the quotation 
relapsed again to 40/. cash buyers, and 40/. 8s. 9d. three 
months. There were no dealings on Monday forenoon, 
and the price was unchanged. In the afternoon only 
one lot was done at 40/. 6s. 3d. for January 18, and the 
close was 40/. 1s. 3d. cash buyers, and 40/. 7s. 6d. three 
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months, There were no dealings yesterday, either fore- 
noon or afternoon, and very little change took place in 
prices. This forenoon copper went up in price 2s. 6d. 
at 40/7. 2s. 6d. per ton cash buyers, and 40/. 10s. three 
months. One lot was done at 40/. 5s. three weeks. Some 
75 tons were done in the afternoon at 40/. 2s. 6d. cash and 
40/. 11s. 3d. three months, the close remaining unchanged. 


Copper Ore Imports into the Clyde.—The imports of this 
ore from Spanish ports during the month of October 
showed little change. For the 10 months of this year the 
imports, while fully above the average, were 4738 tons 


under those for the same period last year. The returns 
are: 
Month. Ten Months. 
Vessels. Tons. Vessels, Tons. 
1894 2 3507 27 44,272 
1893 2 3525 28 49,010 
1892 1 1734 25 38,944 
1891 3 4583 30 43,160 
1890 3 4457 29 45,181 


New Shipbuilding Orders.—Messrs. Russell and Co., 
Port Glasgow and Greenock, have contracted to build a 
steel screw steamer for Liverpool owners. Her dead- 
weight carrying capacity will be from 5000 to 6000 tons, 
and her machinery will be supplied by Messrs. Dunsmuir 
and Jackson, Govan.—Messrs. Scott and Co., Bowling, 
have taken a contract from Messrs. R. Walker and Co., 
Glasgow, to build a swift screw steamer for their fish- 
carrying trade, and another from Mr. William Robertson, 
Glasgow, to build a steamer for the coasting service, 


Locomotive Trade at Sprinoburn: Encouraging Pro- 
spects.—There is hope of a revival in the locomotive trade 
in Springburn, where the industry, the mainstay of the 
locality, has for some time been in a somewhat depressed 
state. At Hydepark Works an order has been received 
for seven engines for the Assam and Bengal Railway, 
which are to be got out with the greatest despatch. Some 
work is already on hand here, and there is a hope that 
a contract for 34 locomotives for the Indian State Rail- 
ways, at present in the market, may go Springburnwards. 
In the Caledonian Works at St. Rollox, bowever, the 
men are working only 44 hoursa week—eight hours a day, 
and four on Saturdays. This they much resent, as they 
would prefer to have eight and three-quarters or nine 
hours per day on five days to having the Saturday shift, 
which deprives them of a whole holiday on that day. 


Shipment of Dynamite.—Nobel’s Explosives Company, 
Limited, whose works occupy a very large area on the 
barren sandhills at Ardeer, on the Ayrshire coast, are 
about to remedy the inconvenience felt in shipping the 
dynamite and other explosives for which the company 
have acquired a world-wide reputation. The shore being 
very flat, their steamers require to lie at a considerable 
distance from the land, and it is now intended to con- 
struct a pier about half a mile in length, so that vessels 
can load at all states of the tide. Plans for the pier have 
been prepared by Messrs, Crouch and Hogg, civil engi- 
neers, Glasgow, and tenders for the work will very shortly 
be taken in from contractors. 


Why the Old Tau Bridge Fell.—The opening lecture of 
the session of the Dundee and North of Scotland Insti- 
tute of Mechanical Engineers was delivered last Thurs- 
day night by Mr. Thomas Kyle, C.E., who chose as his 
subject ‘‘ An Introduction to the Study of Statics.” In 
the course of his remarks he made very special use of the 
old Tay Bridge for the illustration of his theme. So far 
as the mere question of ‘‘ Deadweight versus Wind Pres- 
sure” was concerned, it appeared, he said, that all that 
was required to overturn the navigation spans of the 
bridge was a wind pressure of about 21 lb. per square foot 
over all. As to whether that wind pressure was attained 
or exceeded on the night in question was a matter on 
which he was not qualified to express an opinion. He 
had no manner of doubt, however, that it was the oscilla- 
tion which destroyed the bridge, causing the cast-iron 
bracing lugs to snap off. and then the columns to break 
across near the foot. This oscillation was no doubt ac- 
celerated by the train coming up at the time, and there- 
by adding both to the topweight and to the wind pressure, 
the result being that three-quarters of a mile of structure 
toppled over into the river. He regarded the fall of the 
Tay Bridge as the greatest railway disaster of the kind 
in the whole world. 


Royal Scottish Society of Arts.—The 74th session of the 
Royal Scottish Society of Arts was opened on Monday 
night in the Albert Hall by Mr. S, Z. de Ferranti, London, 
who delivered a lecture on ‘* Electrical Developments of 
the Future and their Effect upon Everyday Life.” The 
Lord Justice Clerk, in moving a vote of thanks to Mr. 
Ferranti, advised the Le not to wait until the electric 
light was #d. the Board of Trade unit, but to enjoy it now. 
Taking all things together, he believed that at 6d. per 
unit it was cheaper in the end than gas. Dr. Milne 
Murray seconded _the motion, which was cordially 
agreed to. The prizes won during the year were then 
distributed. 





MISCELLANEA. 
Ir is stated that the tenders for the proposed new 
Pacitic cable are in every case below the estimates, 


At a meeting of the Goldsmiths’ Institute Engineering 
Society held cn Saturday, November 3, « lecture on 
artificial illumination was given by Professor Coulton 
Lambert, M.A. 


The annual dinner of the Yorkshire Association of 
Students of the Institution of Civil Engineers was held 
on the 3rd inst. at the Queen’s Head Hotel, Leeds, at 
which Sir James Kitson, Bart., M.P., presided. Mr. 
thay Martin, City Engineer’s Office, Leeds, is the secre- 





In a paper read by Mr. Russell B. Harrison before the 
American Street Railway Association, a 70-lb. T-rail 6 in. 
high, and having a base 5 in. wide, and a head 23 in. 
wide, is recommended for adoption on electric lines. Such 
rails require a solid foundation to get the best results. 
Copper wires only should be used for making a conduct- 
ing bond between successive rail lengths. 


The intermittent system of filtration has been adopted in 
working the new sand filters at Lawrence, Mass., through 
which the waters of the Merrimac are passed before enter- 
ing the city mains. ‘The water is let on to the filters for 16 
hours, but for the remaining eight in the 24 the intakes are 
closed, and the water descends through the bed, drawing 
in air behind it, 

Accumulator traction is to be tried on the Berlin tram- 
ways. The cells will be of the Hagen type, 88 in number, 
and will weigh in all 2.8 tons. The cells, each of which 
contains 21 plates, will be arranged under the seats 
of the car, whence they can be removed for recharging 
through movable panels on the outside. The charged 
cells will drive a car for four hours, and they can be re- 
charged in 24 hours. 


The Allgemeine Elektricitiéts Gesellschaft, of Berlin, 
have recently constructed centrifugal machines driven 
direct by electric motors. These latter are of the alter- 
nating type, as the brushes and commutator of a direct 
current machine were found to give trouble. The largest 
of these machines yet built has a5 horse-power motor, 
but a large number of the smaller types have already 
been supplied to sugar-makers. 


Steps are being taken to check the adulteration of 
Portland cement with inert material, into which practice 
it is stated some of the less reputable English makers 
have fallen. To this end it is proposed to found an asso- 
ciation of English cement-makers, and Mesers. Renshaw, 
Kekewich, and Smith, of 2, Suffolk-lane, London, are 
now making inquiries as to the amount such a society is 
likely to receive from the more respectable firms. 


The traffic receipts for the week ending November 4 
on 33 of the principal lines of the United Kingdom 
amounted to 1,451,717/., which was earned on 18,522 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,386,396/., with 18,388 
miles open. There was thus an increase of 65,3210. in 
the receipts, and an increase of 1347 in the mileage. The 
aggregate receipts for 18 weeks to date amounted, on 
the same 33 lines, to 28,830,706/., in comparison with 
27,044,5412. for the corresponding period last year ; in- 
crease, 1,786,165/. 


The second-class torpedo-boats that have been built 
for the torpedo dépét ship Foudre have been completed. 
One of these vessels was tried a short time ago, and made 
a speed of 16.3 knots with 210 indicated horse-power. 
She is 624 ft. long, and displaces 14} tons. The aluminium 
torpedo-boat lately built for the French Government by 
Messrs. Yarrow and Co. is also to be attached to the 
Foudre, and it will be remembered she made 204 knots on 
her official trial, the engines working up to 300 indicated 
horse-power. The aluminium boat is 60 ft. long and 
9 ft. 3 in. wide. 


For the purpose of conveying natural gas from Green- 
town to Chicago, a distance of 115 miles, two mains 8 in. 
in diameter have been laid down. The gas comes from 
the wells at a pressure of 315 lb. per square inch, and this 
is increased to 600 1b. per square inch by pumps, at which 
pressure it enters the mains. The pipes are of wrought 
iron, and have proved to be very tight. The loss of 
pressure in three days, when closed at each end, after 
having been previously pumped up to 600 lb. per square 
inch, is said to have been under 1 per cent. The capacity 
of each main is about 700,000 cubic feet per hour, deli- 
vered at Chicago. 


In our last volume, pages 357 and 651, we referred at 
length to the Industrial Union of Employers and Em- 
ployed, then in course of formation, with a view to 
reducing the constant strikes and labour troubles which 
have been so frequent within the past few years. We 
are glad to learn that considerable success has been 
attained in gaining adherents for the new union, which 
now numbers some 8000 members. This union does not 
intend to compete with existing organisations, or to inter- 
fere in actual disputes, but it aims at preventing misunder- 
standings by bringing employers and employed together, 
so as to obtain a knowledge of their respective difficulties 
and their mutual interests. The secretary (pro tem.) of 
the new union is Mr. Edwin Rainbow, The Butts, 
Coventry, and from him full particulars can be obtained. 


The trade and navigation returns for October show 
exports amounting to 19,147,996/., an increase of 968,204/., 
or 5.3 per cent., on the corresponding month in 1893; 
the imports amounting to 35,668,383/., an increase of 
311,0637., or 0.8 per cent. The value of the iron and 
steel exports was 1,750,126/., against 1,608,708/., an in- 
crease of %.7 per cent. ; and of the coal and coke exports 
1,504,097/., against 1,312,230/., an increase of 14.6 = 
cent. The imports for the 10 months ended October 
show an increase of 7,777,048/., or 2} per cent., and 
the exports a decrease of 2,962,846/., or 14 per cent. The 
returns for the past month are more satisfactory than 
those of any previous month of the year, even when 
allowance has been made for the fact that there was 
one Sunday less this October than in October, 1893. 


A 300 horse-power simplex gas engine, intended to 
work with producer gas, has recently been built by 


Messrs. Mattei et Cie., of Rouen. The engine has but} agri 


one cylinder, which is 34} in. in diameter, the stroke 
being 3 ft. 38 in. In its ordinary working the engine 
indicates about 280 horse-power, whilst with lighting gas 
it is stated that this figure could easily be brought up to 


450 indicated horse-power. The engine is of the horizontal 
type, and the ignition is effected by an electric spark. 
On trial it has given one indicated horse-power for every 
-823 lb. of common coal consumed in the producer, and one 
brake horse-power for every 1.047 lb. of coal. The pro- 
ducers are of the Briere-Lencauchez type, which do not 
require anthracite or coke, but will work weil with ordi- 
nary coal. 


A centrifugal pumping plant put down at the United 
States Navy Yard, Mare Island, California, is claimed by 
the makers to be the largest in the world, and this state- 
ment is given currency in the Journal of the Franklin 
Institute. Such claims are somewhat too common in the 
United States, as there is a tendency to ignore what has 
been done on this side of the Atlantic. In the present 
instance the claim seems utterly unfounded, as on a 55 
hours’ trial the two sets of pumps together discharged 
only about 400 tons of water per minute. he new 
centrifugal pumps supplied for the drainage of the Zuider 
Zee by Messrs. G. and H. Gwynne, of Hammersmith, 
have inlets 5 ft. in diameter, and each a capacity of 400 
tons of water per minute on a 16 ft. 6 in. lift. The two 
sets of three pumps each supplied by the same firm for 
the Mersey Docks and Harbour Board have a capacity 
for each set of 1200 tons per minute, as tested in ordinary 
daily working. 

From a recent report to the County Council it appears 
that the lodge and conveniences erected at Plumstead 
Common by the works department of the County Council 
without the intervention of a contractor, have cost 1345/., 
as against the architect’s estimate of 1070/. and a con- 
tractor’s bid for the same work of 8897. The same thing 
has happened in similar jobs. Thus on work for which the 
architect’s original estimate was 4142/. and the corrected 
estimate after measurement was 4164/., the actual cost of 
the work as carried out by the department was 5693/. 
In cases in which similar work has been done by a con- 
tractor since 1889 the actual cost has been about 7 per 
cent. less than the estimate. The Council is therefore 
having the same experience that our big railway and 
water works companies have had, viz., that the contractor 
under equal conditions can always do the work cheaper. 
An engineer with much experience, both as contractor’s 
agent and also in charge of work done by large com- 
panies and corporations themselves, has stated that he 
finds that the workmen will not work as hard for a cor- 
poration as for a contractor, and that they have been 
heard to declare that they did not intend to do so. 





Water AT Leicester.—The Leicester water famine has 
now passed its gravest stage. Leicester and the surround- 
ing neighbourhood participated in the tremendous rains 
of Monday, and the stores accumulated in the corporate 
reservoirs were, no doubt, increased in consequence. The 
available supplies were, however, reduced in the week 
ending with Senko to the estimated extent of 1,000,000 
gallons, and they are still rather more than 30,000,000 
gallons below the level at which they stood at the corre- 
sponding date of 1893. The auxiliary sources of supply, 
which have been opened up during the last three months, 
are now yielding 1,200,000 gallons per day, or nearly half 
the daily water consumption of the town. 





Important SALE oF MACHINERY.—Owing to the death 
of one partner, and the age of another, the well-known 
firm of Messrs. Shepherd, Hill, and Co., of Union 
Foundry, Hunslet, Leeds, is being brought to a conclusion. 
The entire plant—tools, patterns, drawings, and designs 
—will be sold by auction by Messrs. Wheatley, Kirk, 
Price, and Goulty, on Tuesday, November 20, and three 
following days. The firm have been long known as 
machine tool makers, and have supplied machinery to the 
British and most foreign and Colonial Governments, and 
as well to many of the important buyers, particularly 
railway companies, at home. The catalogue is of large 
size, and contains engravings of many of the tools. 





Tue Cost or Erzcrric ELzevators.—The Otis Elevator 
Company, of 4, Queen Victoria-street, E.C., have issued 
some figures as to the cost of working electric elevators. 
There is one of these apparatus at the Westminster 
Electric Supply Corporation’s station, near Oxford-street, 
with a lift of 60ft., and making an average journey of 
40 ft. with an average load of 2001b. The number of 
journeys made during one day was 139, and the cost of 
current 11.8d. at 5d. per Board of Trade unit. The cost 
of an average journey was .08d. At the Sun Insurance 
building, in Glasgow, there is an electric elevator de- 
signed to lift 1000 lb., through a total travel of 74 ft. 9 in. 
It was tested with loads of one man, two men, three 
men, and soon up to eight, the cost of a double trip, 
with current at 5d. per unit, varying from .1630d. with 
four men, to .2575d. with eight men. 





Roya AcricutturaL Socrety.—The Royal Agricul- 
tural Society has decided, after all, to hold its show at 
Leicester in 1896. The Aylestone-road site has been 
finally accepted as the scene of the meeting. This decision 
will avoid the —— of touching Victoria Park, which, 
since the last visit of the Royal iety to the town in 
1868, has been considerably ornamented and improved. 
The Aylestone-road site is at present occupied by allot- 
ment gardens. It abuts on the local canal, and it is also 
close to the Burton section of the Midland Railway. The 
1868 meeting of the Royal Society at Leicester was a great 
success. Times have not changed for the better with 
iculture since 1868; but they have, on the contrary, 
unfortunately, altered a good deal for the worse. Still, 


considering the central position of Leicester, the show of 





1896 can scarcely fail to 


@ good one, and also to be well 
attended, 
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THE TRAINING OF MARINE 
ENGINEERS. 

In an article on ‘‘The Position of Marine 
Engineers ” (see page -169 of our last volume), 
we made reference to a discussion that had 
arisen upon the question of the education, or 
training, which young men should be required to 
undergo before they can be accounted proficient 
in the various grades of the profession of marine 
engineer. We then stated that we should treat of 


3/the branch of the subject now under consideration 
646 | at a subsequent period, and we now endeavour to 


fulfil our promise. 

It will be remembered that the Institute of 
Marine Engineers addressed a letter to the Board 
of Trade advocating certain changes from present 
rules in the training of marine engineers, and that 
the Board of Trade very sensibly referred the 


” subject back to those societies which might be 


supposed to be the best able to advise on the matter. 
Mr. James Adamson, the honorary secretary of 
the Institute of Marine Engineers, writing on behalf 


2 | of the Council of his society to the Board of Trade, 


gave the terms of a resolution passed at a meeting 
of the Institute, held, in the ordinary course of 
business, to read and discuss a paper contributed 
by Mr. C. S. Sage, on ‘‘ The Education and Train- 
ing of Marine Engineers.” It will be convenient 
to repeat the text of the resolution : 

**That, in the opinion of this meeting, ib is highly 
necessary to amend the present regulations as to second- 
class certificates for engineers with regard to service in 





the workshop, where the minimum service should be five 
ears ; and that the attention of the Board of Trade should 
called to the desirability of creating a third-grade cer- 
tificate, which should be granted to those who have served 
at least five years in an engineering work, and one year at 
sea, and pass the prescribed examination.” 


In forwarding the resolution, the Council of the 
Institute supported the demand for an extended 
period of workshop service on the following grounds: 

‘* Greater and increasing responsibilities rest on 
the engineers of to-day as compared with those of 
the past.” 

‘* Foreign competition is greater and increasing, 
and it rests largely with the most intelligent use of 
material in the engine department to gain the 
advantage in the competition.” 

‘*There is less hand and more machine tool 
labour in our workshops now than formerly, and 
therefore, the more reason for an extended appren- 
ticeship.” 

‘*In our large steamers there are many young 
engineers who sail for years in a capacity junior to 
fourth engineer, and who have no opportunity for 
passing the examination for second engineer, but 
who might have granted them an opportunity of 
obtaining a third-grade certificate as a means of 
encouragement.” 

The questions at issue, in regard to a longer 
period of workshop experience for marine engi- 
neers, are so various that it is difficult to know 
from what point to approach the subject. Un- 
doubtedly it is desirable that our sea-going engi- 
neers should have a thorough practical knowledge 
of the engines under their charge; but that a 
theoretical or scientific knowledge of marine engi- 
neering is necessary for sea service, i.e., service 
afloat, is a matter which is evidently considered by 
some to admit of discussion. No doubt in order 
to be a good marine engine designer it is highly 
desirable that a man should have had experience 
of the working of marine engines in actual use. 
That is the other side of the question, but engi- 
neers afloat are not required to design engines. 
We have now to consider the duties of the sea- 
going engineer, and not how far those duties may 
be made subservient to the production of accom- 
plished engine-designers. As a matter of fact, 
marine engines are largely designed by those lack- 
ing experience at sea ; and more is the pity. 

Every one would desire that our mercantile 
marine should be served by engineers of the 
highest capacity, but the inexorable conditions 
of supply and demand must not be forgotten ; and 
if the standard be put too high, the field of 
selection will be narrowed, so that either the 
supply will not meet the demand, or the rate of 
pay will be raised to an extent which will severely 
handicap British shipowners. These remarks, how- 
ever, apply rather to proposals which have been 
made of late to increase the examination tests in 
theoretical knowledge, than to the demand for 
longer workshop training. 

Allowing that it is desirable to increase the quali- 
fications of candidates in mechanical skill, it becomes 
a question how far this is likely to be effected by an 
extra two years in the workshop. It is true that a 
man may be at sea for years and have very little 
occasion to use tools, but often the learner is not so 
very much better off in the shops. The substitu- 
tion of machine tools for hand tools is now so 
general that the file and chisel are comparatively 
seldom used, especially in large and well-appointed 
works. Yet a use of these elementary tools is an 
absolutely necessary part of the personal equipment 
of the marine engineer, and it is a question whether 
he had not better join a ship rather than be kept 
an extra two years in the machine shop among 
machine tvols. It must be remembered that the 
engineering factories of the country are not run 
as educational establishments, and whcre the man 
is found to be most useful for forwarding work, there 
he will be put, even if he learn nothing but the one 
job. Even articled pupils, with whom a stiff pre- 
mium has been received, are apt to find difficulty 
in getting a sufficient variation of work; much 
more so the class from which sea-going engineers 
are likely to be drawn. 

At the present time all foreign-going steamships 
of 100 nominal horse-power and upwards must carry 
a first and a second class engineer holding the Board 
of Trade certificate for those grades. A ship with 
less than 100 nominal horse-power engines, or a 
passenger ship in the home trade, must have an 
engineer with a second-class certificate, or a certifi- 
cate of the higher grade. According to the present 
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regulations—drawn up, it must be remembered 
32 years ago—a candidate for a second-class engi- 
neer’s certificate must be 21 years of age ; he must 
have served an apprenticeship to an engineer for 
three years at least, and proved that during the 
period of his apprenticeship he has been employed 
on the making and repairing of engines; or, if he 
has not served an apprenticeship, he must prove 
that for not less than three years he has been em- 
ployed as a journeyman-mechanic in some factory 
or workshop on the making or repairing of engines. 
In either case he must also have served one year at 
sea in the engine-room as an engineer on regular 
watch in the foreign, home, or coasting trade ; or 
he must have served at least four years at sea in the 
engine-room as an engineer on regular watch in the 
foreign, home, or coasting trade. 

In order to obtain a first-class engineer’s certifi- 
cate, the candidate must be 22 years of age, and in 
addition to the qualifications required for a second- 
class engineer, he must either possess, or be entitled 
to, a first-class engineer’s certificate of service ; or, 
in the event of his not being so possessed or 
entitled, he must have served for one year at sea as 
second engineer in a foreign-going steamship or a 
home trade passenger steamship, with a second- 
class engineer’s certificate of competency valid in 
the United Kingdom, or for two years at sea 
as second engineer with a second-class engineer’s 
certificate of service ; or having served one year at 
sea as second engineer with a second-class engi- 
neer’s certificate of service, he must show, in addi- 
tion, at least six months’ service as chief engineer 
in a vessel required by law to carry at least one 
engineer holding a certificate. The extra first-class 
examination need not be dealt with here, as it is 
voluntary, and ‘‘ intended for such persons as wish 
to prove their superior qualifications.” 

Among the societies to which the Board of Trade 
referred the question under consideration, was the 
North-East Coast Institution of Engineers and Ship- 
builders ; the Council of which invited Mr. J. R. 
Fothergill to contribute a paper on the subject. 
Mr. Fothergill has himself had large experience as 
a marine engineer, and has held important appoint- 
ments as superintending engineer. He is, there- 
fore, well able to treat upon the subject. He 
pointed out in his paper the way in which the 
demands upon the knowledge and capacity of 
the marine engineer have of late been enormously 
increased by the introduction of triple-compound 
engines and high-pressure boilers, cogether with 
additional auxiliaries and economising apparatus. 
He is of opinion that when the Board of Trade 
regulations, which we have quoted, were drawn up, 
they met the requirements of the times, but the 
march of progress, he points out, has been rapid, 
and the necessities of the case demand thorough 
practical and technical knowledge ; yet, he asks, 
does this demand upon the educational capabilities 
of a sea-going engineer require more than a 
technical knowledge, namely, a useful knowledge 
of the principles that govern the general working of 
the machinery under his charge ? 

Mr. Fothergill’s question is one difficult to 
answer. The education and training of the marine 
engineer, like that of all other engineers, is indeed 
athorny subject. All that can be done is, of course, 
to give the aspirant an opportunity to qualify him- 
self; but how is that to be effected? The shops 
offer less and less facilities yearly, for reasons 
already stated, and the ship at sea does not afford 
the necessary conditions. Technical schools and 
colleges can do much to give the student that 
groundwork of scientific knowledge without which 


- the most skilled operator is no more than a mechanic; 


but technical colleges can never take the place of 
practical work. It is, Mr. Fothergill says, par- 
ticularly in reference to applicants for appointments 
as junior engineers that evidence is required of their 
having had a technical education ; and he proposed 
meeting this point by certificates granted by the 
Board of Trade on a preliminary examination, or 
an endorsement by the Board of Trade of certificates 
iven by a committee of technical or science classes. 

r. Fothergill says there should be little or no 
excuse for apprentices not attending technical or 
science classes, which are held during the evening 
in most towns; and we quite agree with him. 
It is argued by some, however, that it is sufticient 
for any young man to go through a day’s work 
in the shops of an engineering establishment, and 
it is only the most robust or the most determined 
that can brace themselves to further exertion in 
the evening, even if the labour be of a mental 





kind. Many lads, they admit, do manage to go 
through the ordeal, but they question whether the 
strain, put upon them at a period of life when they 
are often least able to bear it, does not often tell in 
later years. Again, they urge, something is surely 
due to the young man, to the natural desire of 
youth for a little relaxation, a little of the plea- 
sures of life; at a period, too, when pleasures 
are sweetest, and which, once missed, never returns. 
But no one suggests that all the evenings should 
be devoted to study. The bright summer nights 
naturally suggest pleasure. But as the days draw 
in, and the autumn frosts brace the mind and 
body, three or four evenings a week may well be 
redeemed from novel-reading and smoking, and 
possibly less innocent diversions, It must be re- 
membered that the workshop does not call for 
steady and continuous mental application, and 
that without such stimulus the brain is apt to lose 
its power of concentration. If, after leaving 
school, a youth is to give up all intellectual train- 
ing until the expiration of his apprenticeship, he 
may find that he has lost all taste for it, and that 
when he essays to take it up the task is too diffi- 
cult. We do not know how the modern apprentice 
spends his winter evenings, but if he is like his 
predecessor of 20 years ago, he would be better 
both in body and mind for devoting a part of them 
to books. 

No doubt the technical colleges and the engineer- 
ing shops together afford an excellent school for 
giving young engineers a training to fit them for 
commencing their sea career; the obstacle with 
the majority of young men is to find the time, or 
perhaps rather the money, for combining them. 
The difficulty is, as we have said, that the engineer- 
ing factories are not educational establishments. 
To master the practical part of his profession, the 
engineer should learn to chip and file, to attend 
to the various machine tools engaged in pro- 
ducing parts of engines, should get experience in 
smithing and forging, fitting, and, above all, should 
pass a considerable time in the erecting shop ; 
whilst his knowledge will be hardly complete unless 
he has some experience in the foundry, the brass- 
finishing shops, and the pattern shops. With the 
big firms that take high premiums, the ‘‘articled 
pupil” or ‘‘ premium apprentice” may, if he be 
diligent, have a chance of getting experience in all 
these departments; but such are not the class of 
apprentices who become, as a rule, sea-going engi- 
neers. In smaller establishments an ordinary 
apprentice may have the opportunity of going from 
section to section. In any case five years is not 
too long to obtain a fair knowledge and sufficient 
skill in each division of the work. In regard to 
the drawing-oflice work, the requisite skill may 
be obtained at the technical college, although, 
in our opinion, academical training can seldom 
satisfactorily take the place of experience in a 
works’ drawing office. Engineering contractors do 
not care to introduce into the drawing oflice raw 
lads from the shops, however proficient the latter 
may have become in the handling of tools, and the 
separation of the draughtsman and mechanic into 
distinct classes is yearly becoming more and more 
defined ; as, indeed, is an inevitable consequence 
from the spread of specialisation which is so dis- 
tinctive a feature of modern engineering practice. 

A point raised by Mr. Fothergill was whether 
the five years’ shop experience should be wholly 
apprenticeship, or that a three years’ apprentice- 
ship should be sufficient, the other two years 
being spent as a journeyman or improver. We 
quite agree with those speakers who maintained 
that the time served is the main point, and that 
whether the experience be gained as apprentice, 
improver, or journeyman is no great matter, so 
that the candidate has the resultant knowledge and 
skill. It may be stated generally that the opinion 
of the meeting was all but unanimous that five 
years was the minimum time that should be spent 
by the young engineer in gaining experience on 
shore, before going to sea as junior or assistant 
engineer. 

With regard to the granting of a third-class cer- 
tificate, the second point dealt with by Mr. Fother- 
gill in his paper, the weight of opinion was also de- 
cidedly in favour of this step ; although, it may 
be stated in passing, there are some whose opinions 
should carry the greatest weight opposed to this step. 
As the author pointed out, it ‘‘ would create a posi- 
tion and give a status to many who have to wait long 
for promotion.” An assistant engineer is not eligible 
for a second-class certificate until he has been twelve 





months in charge of a watch, and in large mail 
steamers he may have to wait years for his oppo- 
tunity, whereas a younger and less experienced 
man may join a smaller vessel in which there are 
only three engineers, so that after but twelve 
months’ experience he may become eligible for the 
second-class certificate. Mr. Fothergill has not 
proposed that the third class should be compulsory 
to all engineers, but that in all foreign-going 
steamers carrying four or more engineers, or in all 
steamers of 300 horse-power nominal and upwards, 
the third engineer should hold a certificate. He 
suggests that the third-class certificates should be 
granted on examination after one year’s sea ser- 
vice, and it is also proposed that the period of sea 
service for a second-class certificate should be 
altered from one to two years. These recommenda- 
tions will, we think, be accepted as sound by most 
persons who have had actual experience in these 
matters. It is also proposed that the fact that an 
engineer should ‘‘ have served at least four years at 
sea in the engine-room as an engineer on regular 
watch in the foreign, home, or coasting trade,” 
should not—as in accordance with the present 
Board of Trade regulations—entitle him to become 
a candidate for a second-class certificate.* 

We have been able to touch only on some of the 
more salient features of this important question, 
but it will be evident, we think, from what we 
have said that reform is required in the field of 
appointment and granting of certificates of marine 
engineers, and that the Institute of Marine Engi- 
neers have not called attention to the matter pre- 
maturely. Reforms and changes nearly always 
produce hardship in some quarters, and it may be 
objected that alterations in the rules, as pro- 
posed, would keep certain desirable and qualified 
men from taking positions which they would be 
entitled to fill on their merits. The demanding 
of apprenticeship doubtless creates a close borough, 
but it is difficult to see how the test is to 
be avoided. We cannot wholly depend on exami- 
nation, any more than we can wholly depend on 
record ; and a combination of the two is the 
only logical way out of the difficulty. Doubtless 
those speakers in the discussion were right who 
said they would rather trust, in trouble at sea, to 
men of experience and natural aptitude than to any 
records of apprenticeship, technical college training, 
or Board of Trade examination. It is obvious, 
however, that with the vast interests of life and 
property at stake, the public requires some safe- 
guard beyond that which owner’s interest always 
insures ; and it would seem that the new proposals 
make a distinct advance in this direction. Under 
the best system of test that human ingenuity can 
devise, there must be some failures ; a few incom- 
petent men will slip in, and a few good ones will 
be rejected. We can only hope to minimise the 
evil, and sift as accurately as may be. 

At the end of his paper Mr. Fothergill sum- 
marised the points he had put forward in the form 
of resolutions, which were to be put to the meeting, 
but which it was finally resolved to refer to the 
Council of the Institution, with a view to communi- 
cating with the Board of Trade. The recommenda- 
tions of the Council as transmitted to the Board of 
Trade, and which followed very closely Mr. 
Fothergill’s proposals, we add below : 


** PROPOSED RESOLUTIONS. 


‘© 1, Every person who presents himself for the first 
time at a shipping office to sign articles as junior or 
assistant engineer shall prove to the satisfaction of the 
shipping master by documentary evidence that he has 
served a five years’ apprenticeship, or not less than three 
years’ apprenticeship and two years as improver or journey- 
man, on the making or repairing of engines (not neces- 
sarily marine), and that during at least two years of such 
services he shall have been engaged at ‘erecting’ or 
‘ fitting,’ or ‘ working on board steamers at the propelling 
machinery,’ and that service in the drawing office shall 
count full time. 

‘*2. That a third-class certificate should be granted ; 
but it is desirable this certificate should not be compul- 
sory to all engineers. 

**3. All foreign-going steamships carrying four or more 
engineers, or in all steamships of 300 nominal horse-power 
and upwarda, the third engineer shall be a certificated 
engineer. 

‘4. A candidate for a third-class certificate shall have 
served twelve months at sea. 

“*5. A candidate for a second-class certificate shall have 
served two years at sea, instead of one, as at present 
required. 

*6. Clause (b), par. 35, in the Board of Trade Regula- 
tions be annulled.” 





* This is the proporal No. 6 in the recommendations 
printed at the end of this article. 
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There is, however, a further point which is not 
touched in the resolutions. The engineer should 
know something of hull construction. The old 
wooden ship used to carry a carpenter who was 
well acquainted with the method of construction, 
and the engineer should, in the present day, have 
well within his knowledge the various plans upon 
which iron or steel ships are built. 





ELECTRIC TRACTION ON STREET 
TRAMWAYS. 

THE desire for electric street tramways fell on 
America like an epidemic. Every town, large and 
small, longed to rid itself of the mule, and to 
become possessed of the new means of locomotion. 
Speculators fought with one another to get fran- 
chises, and engineers undertook contracts with no 
experience to guide them, while investors were 
smitten with an enthusiastic confidence that has no 
parallel here. Within five years 45 millions ster- 
ling were invested in equipping 9000 miles of track 
and 20,000 cars—that is, nearly three-fourths of the 
street mileage in the States. The electric street rail- 
way lived and flourished under circumstances that 
would have involved its speedy extinction here. 
The early lines were purely experimental, and 
required the most lavish expenditure to keep them 
going ; the streets were filled with poles loaded 
with unsightly conductors ; people were killed and 
maimed in great numbers by the rapidly moving 
cars, while breaking trolley wires were no slight 
source of danger. So serious was the menace to 
life and limb, that ‘‘ the deadly trolley ” became a 
standing headline in the daily papers. Further, the 
telephone and telegraph services were disorganised, 
while an unexpected peril revealed itself in the whole- 
sale corrosion of gas and water mains. Yet, in spite 
of all these difficulties, there was something in the 
electric street railway so eminently adapted to the 
needs of modern American life, that the system 
suffered no serious check ; indeed, its progress was 
more rapid than could have been anticipated if it 
had come into being perfect and irreproachable. It 
seemed as if the public grasped at once its great 
possibilities, and condoned its faults as those of mere 
youth and inexperience, that would be remedied in 
a few years. It isa pity that such a state of feel- 
ing cannot be planted here in relation to many 
things beside tramways. People seem to concentrate 
their attention in finding out and exaggerating the 
defects of every novelty, while the excellencies are 
passed unheeded. 

The experience that accrued so plentifully in 
America has been turned to good account, and one 
by one the objectionable features of the trolley 
lines are being removed. The main conductors are 
being laid underground, and all that remains above 
isa line of more or less ornamental poles, with a 
single trolley wire and a minimum number of span 
wires. Use is rendering the public more skilful in 
evading the cars, while improved arrangements are 
mitigating, if not entirely preventing, the corrosion 
of pipes. This latter point was dealt with at con- 
siderable length in a paper read on Thursday, the 
8th inst., by Mr. H. D. Wilkinson, before the Insti- 
tution of Electrical Engineers, entitled, ‘‘ Notes on 
Electric Tramways in the United States and Canada.” 
In the modern electric street railway the trolley 
wire is divided into sections of one quarter or one 
half-mile lengths, insulated from each other, and 
each section is supplied independently with current 
by separate insulated feeders. Each section of the 
trolley wire is, therefore, uniform in section 
throughout, and generally } in. in diameter. The 
current is collected by the trolley wheel, passed 
through the motors, and then through the wheels 
of the car to the rails. From the analogy of tele- 
graph circuits, in which the earth portion offers no 
appreciable resistance, it was argued, when the 
early railways were built, that the current would 
flow back to the central generating station without 
any difficulty whatever. There was, however, evi- 
dence pointing in the opposite direction, if it had 
been looked for. For instance, when the arc light 
installation was put up at Holyhead, about 1878, 
the return current was taken through the system 
of hydraulic mains laid on the quays. But, in spite 
of thecomparatively small distance, and theeasy path 
offered by the pipes, the electric potential of the 
locality was so raised that there was a constant 
currentalong some of the telegraph wires sufficient to 
ring bells at a distance of a couple of miles. In 
addition there have been numerous attempts to 
earth arc light circuits in other places, and generally 








with so little success that the practice has long since 
been abandoned. 

We gather from Mr. Wilkinson that the electric 
engineers in the States have not that love for 
making measurements that distinguishes a certain 
section here, for he says that the coal bill stimulated 
inquiry into the losses in transmission of electric 
energy. If the tramway companies had followed the 
English practice of employing a consulting engineer 
to see that they got value for their money, they 
would have gained a knowledge of the electric con- 
dition of their lines by a cheaper method. How- 
ever, when they went into the subject it was found 
that on many lines of 5 to 10 miles, the voltage, at 
the most distant section, between the trolley wire 
and the rails was only 50 per cent. of that generated 
at the station. Half the power of the engine was 
expended in forcing the current through the line 
and the earth. The first attempt at improvement 
consisted in adding deeper earth plates and connect- 
ing them to the rails at more points. This was not 
very successful in reducing the resistance, and 
attention was then devoted to making better con- 
nection between the rails at their joints, and te con- 
necting the rails tothedynamosat their nearest points 
by copper cables. The first rail bonds were very in- 
sufficient. A number of them were shown to the 
members in connection with a paper read the 
same evening by Mr. R. W. Blackwell and Mr. 
Philip Dawson, on ‘ Electric Traction, with Special 
Reference to the Installation of Elevated Conduc- 
tors.” Some were merely lengths of No. 4 gal- 
vanised iron wire, whereas to obtain a conductivity 
in the bond equal to that in a 70-lb. steel rail, re- 
quires a sectional area of $ square inch of copper. 
Much ingenuity has been expended on connecting 
the bond to the rail, so as to obtain a joint of no 
resistance. The Brooklyn bond isa strip of copper 
connected to the rail by a drive-fit tapered iron 
rivet. In the ‘‘ West End” bond an iron taper is 
brazed to each end of the copper wire, and is 
driven through the web of the rail. The ‘‘ Vail” 
bond is composed of flexible stranded copper 
cable welded into heavy terminals, which are 
provided with copper riveting projections to 
connect them to the web. The ‘‘ Chicago” 
bond has tubular terminals with slotted ends, 
and these are swelled to fill the holes in the 
rails by taper drift pins. The contact between the 
rail and the bond should be seven times the sec- 
tional area of a bond wire suflicient to carry the 
given current. Electric welding of the rails is in 
the experimental stage. Seven miles of welded 
track have given satisfaction in St. Louis ; over 
100 miles are now being welded in Brooklyn. 
Each joint costs about 12s. or 15s. to make, and it 
is said that the pioneer company in electrically 
welding rails has already invested over 120,000/. in 
experiments. Whether rails are welded or not, 
they are laid with butt joints, without allowance 
for expansion, wherever the streets are paved. 

The tramway companies found that even with 
improved joints the long stretch of rails offered 
considerable resistance, and to reduce this they 
connected them at intervals to water and gas pipes. 
This effected an immediate improvement, but 
brought into existence electrolytic pitting and corro- 
sion, followed by leakage and danger, which produced 
a feeling, described by the secretary of the gas com- 
pany in Washington to Mr. Wilkinson, as being 
akin to sitting on the top of a volcano. Of course, 
this state of affairs called for an immediate remedy, 
and as all the connections could not be broken, 
because their locality was not known, or for some 
other reason, copper clamping bands were placed 
round the pipes at affected points and were connected 
by cables to the negative collecting bars in the 
power-house. It was an easy step from this to the 
use of a copper return main laid between the rails, 
and connected to them. This, however, wasted 
badly, and both Mr. Wilkinson and Mr. Blackwell 
class it among appliances that will not be repeated. 
In future, efforts will be made to prevent the 
current escaping to earth at all. The dynamos will 
be insulated, and every few hundred yards of rails 
will be connected to them by insulated conductors 
laid underground, just as are the sections of trolley 
wire. 

In some few places—notably in Cincinnati, Ohio 
—the return current does, not go to the rails at all, 
but travels back by a second trolley wire, which is 
connected to the power-house by insulated feeders, 
like the positive trolley wire. Mr. Wilkinson 
reports that the double trolley is a mechanical and 
commercial success, but adds, ‘* if we are to have 





overhead wires at all, one is better than two, and 
there may be other means of effecting the same 
object,” going on to explain that insulated con- 
ductors from the rails to the generators are equally 
efficient and more simple. In Chicago, and in 
Washington, D.C., the underground conduit 
system is in use. In the conduit, which is 
roomy, two rigid copper rods are supported from 
above at intervals on insulating blocks, being so 
placed that they are out of the way of dirt dropping 
through the slot. Connection is made with them 
by a double trolley running in the conduit, and 
connected to the car by an arm passing through the 
slot. The system has gained public and administra- 
tive confidence, and has prospects of further ex- 
pansion. 

The three-wire system has been in successful use 
in Portland, Oregon, for four years, but it has been 
a failure at Milwaukee, owing to the local conditions 
being unfavourable to it. In this system two 500- 
volt generators are connected in series, the middle 
wire being to earth, and the free positive and nega- 
tive terminals connected to feeders radiating from 
the station. The single overhead trolley wire is 
used, divided as usual into sections insulated from 
one another, so that the outside line work is pre- 
cisely the same as in the two-wire system. Instead, 
however, of the sections being all of positive 
potential, they are connected alternately to the 
positive and negative feeders, as shown in the 
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annexed diagram. Thus only a small part of 
the total current used in propelling the cars returns 
by the rails, or earth, to the station, and that 
only when the load is not balanced on the different 
sections of opposite potential. Doubling the poten- 
tial in this way enables the section of the feeders to 
be greatly reduced, and the rails to be utilised as 
the balancing conductor. 

Mr. Wilkinson sums up the cost of electric tram- 
ways as follows : Buildings, machinery, and rolling 
stock cost the same both in trolley and conduit 
systems, and amount to from 1200/1. to 1500/. per 
motor car. The overhead work and poles with 
single trolley costs about 23001. per mile of double 
track, including permanent way; the conduit 
system costs about 40001. per mile of single track. 
If we take Mr. Blackwell’s figures of 9000 miles 
of track and 20,000 cars with 45,000,000/. capital, 
the cost works out at 2250/. per car, or at 50001. 
per mile, including, no doubt, a good deal of loss 
due to transforming from one system to another. 
Isolated examples come out a great deal higher. 
For instance, Boston has 2684 miles of single 
track and a total capital of 4,435,000/., which 
works out at 16,5001. per mile. Probably there is 
some water in the stock, but as it pays 9 per cent., 
it will evidently bear it very well. The main 
object of Messrs. Blackwell and Dawson’s paper, 
however, was not to discuss cost, but to describe 
to the meeting an extensive and interesting collec- 
tion of apparatus for carrying and insulating trolley 
lines. At the next meeting both these papers, 
together with one by Mr. Wilkinson, printed in the 
Journal but not read, will be discussed. 





THE MANCHESTER AND SHEFFIELD 
RAILWAY EXTENSION TO LONDON. 
THE ceremonial inauguration of the work of con- 
structing the line connecting the system of the Man- 
chester, Sheffield, and Lincolnshire Railway to Lon- 
don took place on Tuesday last, when the Countess 
of Wharncliffe turned the first sod near to the site of 
the new terminal station at Marylebone - road. 
Lord George Hamilton, in proposing the toast of 
success to the line later in the day, at once ex- 
plained the raison d’étre of the line and the ambi- 
tion of the management, when he spoke of London 
as the great railway heart of the kingdom, the 
throbbing of which gave to every system con- 
nected with it an impulse of vitality, which was 
felt to the remotest part of the system. At present 
all our railways have a more or less direct 
connection with London, and it is for those which 
have not an independant route and a terminus 
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in the metropolis individually to consider whether 
the conditions obtaining warrant them in claiming 
one separate from all others. The step of providing 
such an independent route is, however, a very serious 
one, only to be justified by exceptional condi- 
tions. The Manchester, Sheffield, and Lincolnshire 
Company have long considered that such a line was 
necessary if they were to reap all the advantages of 
the traffic they gathered. As shown on the map 
(Fig. 1), their lines extend from Grimsby, which 
is owned by the company, to Liverpool, Southport, 
and Chester in the west, while they run from 
Huddersfield on the north to Annesley on the 





south, although the lines over which they have 


about a par with the Manchester and Sheffield 
line. 

But it is contended that the Manchester and 
Sheffield Company collect annually 3,000,000 tons 
of goods traffic, two millions of which are passed 
over to other lines, principally, we presume, to 
the Midland and Great Northern. Included in this 
is 60,000 tons of fish from Grimsby. The Earl of 
Wharncliffe, the chairman of the company, said on 
Tuesday that the Sheffield Company received only 
35.2 per cent. of its gross receipts from coaching, 
the other lines getting the remaining 64 per cent. 
Of merchandise traffic the Sheffield Company got 
41.29 per cent., of the total consignments of coal 




















Midland, promoted a Bill for the construction of a 
series of joint lines with the object of securing 
access to St. Pancras Station ; but the opposition of 
the Great Northern resulted in the rejection of the 
scheme. Again, the company attempted in 1888 to 
get as far as Chesterfield, but the Midland opposi- 
tion this time proved successful. In the following 
year a more extended scheme was successful, the 
company getting their line not only to Chesterfield, 
but to Annesley, 10 miles north of Notting- 
ham, and in 1892, after an unsuccessful effort in 
1891, the company were authorised to continue the 
line to London. The difficulties in the way of oppo- 
sition were enormous, and the final success was 





























running powers, indicated by dotted lines on the 
map, carry them still further afieid. The total 
gathering area is approximately equal to 1450 square 
miles, and this yields a traflic equal to 1698/. per 
annum per square mile. This result is only ex- 
ceeded by two of our principal lines, the Lancashire 
and Yorkshire standing first with 3614/., but they 
have over four miles of railway per 10 square 
miles, against 2} miles in the case of the Man- 
chester and Sheftield, which is about the average of 
the large companies. The other railway excelling in 
traffic per square mileage is the London, Chatham, 
and Dover, which has the advantage of the through 
Continental trafic. They get 21731. per square 


mile. The Midland get 1646l., and the London 





and North-Western 1685/.; so that they stand on 


only 24.1 per cent., and of fish 40.89 per cent. Sir 
Edward Watkin and his co-directors have, there- 
fore, long felt that this haulage of the goods to 
London especially might be done with profit to their 
company. Moreover, they were backed up by 
several colliery-owners in Yorkshire, Derbyshire, 
and Nottinghamshire, who recognised that a new 
route might open up more directly new markets. 
But the fight was long-sustained. As Lord 
George Hamilton put it, the approach to a 
great city like London involved so very many 
interests, that the ground was as vigorously con- 
tested step by step as would be the case with an 
invading army. Perhaps the greatest combatants 
were the existing companies. As far back as 1873 
the Sheffield Company, in conjunction with the 
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said, is 10 miles north of Nottingham, and from 
thence the new line extends south to Nottingham, 
passing mostly in tunnel through that town, thence 
to Loughborough, Leicester (where there are several 
interesting bridges and viaducts), Lutterworth, 
Rugby, and on by Moreton Pinkney, Helmdon, 
Brackley, and Quainton-road. There the new line, 
which to this point is 92 miles in length, joins the 
Aylesbury branch of the Metropolitan system, 
which is utilised to beyond West Hampstead 
station ; and here it may be stated that the Sheffield 
Company have power to fix their own rates and 
fares over this line. From West Hampstead 
station a new line is to be made in cut and cover 
and tunnel to the Marylebone-road. Fig. 2 indi- 
cates generally the route to be taken. The London 
station will be in the vicinity of Lisson-grove, 
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as shown, and, crossing the Regent’s Canal, the | Metropolitan Railway near West Hampstead station. | distance south of Leicester, about 15 miles ; con- 
line will pass under St. John’s Wood-road and/The line has been divided into seven contracts, |tractor, Mr. Henry Lovatt, Wolverhampton ; iron- 
Lord’s Cricket Ground, cross underneath Welling-|and these have been let as follows, the sub-con- | work, Horsley Company, Tipton. 

ton-place, Circus-road, and Grove End-road, under | tractors for iron and steel work being also given : No. 3, from Leicester to Rugby, 19 miles ; con- 
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WV tractors, Messrs. Topham, Jones, and Railton, 
Westminster ; ironwork, Horsley Company. 

No. 4, from Rugby to Moreton Pinkney, 16 
miles, let to Mr. Thomas Oliver, Horseham ; iron- 
work, Messrs. John Butler and Co., Stanningley. 

Nos. 5 and 6, from Moreton Pinkney to Quainton- 
road, 25 miles, let to Messrs. Walter Scott, New- 

castle ; ironwork, Horsley Company. 
9 cog upnraniy No. 7, the London section and station, let to 
SOO yyndersideOWVGB FW LEER eve WWIWW__! Messrs. Firbank, London; ironwork to Messrs. 
y y <P TT Handyside and Co., Derby. 

a oon at As to the contract prices, we are informed that 
> ie = they are within the Parliamentary estimate, which 
allowed 37,7941. per mile for the 92 miles of cross- 
country railway, and 542,152]. per mile for the 
London section, the total cost being put at 64 mil- 
lions. The ironwork has been let at exceptionally low 
prices, the rates, which include erection in position 
and painting, being about the same as those paid 
only a short time ago for delivery in the makers’ 
yards. The engineers are, for the first three con- 
tracts, Mr. Edward Parry, Nottingham, and for 
the remainder of the line, Sir Douglas Fox and 
Mr. Francis Fox, London. The line is laid out 
with very easy gradients, 1 in 132 at the northern 
end, and of 1 in 176 for the greater part, with 
curves of 60 to 80 chains radii, except in the ap- 
proach to the London terminus, where the trains 
| will be slowing down. As to the dimensions of 
—_-- § ‘ Ear 3 oso Meal ae the bridges, tunnels, platforms, &c., the standard 

gauge diagram, Fig. 3, gives full details. 

Our description of the work to be done naturally 
ae begins with the terminal station in London, of which 
BF: ewes the position and area are shown by the stippled 

poten portion of the map, Fig. 2. The passenger station 
is the oblong portion extending to Marylebone-road, 

| | 3 a convenient thoroughfare for such a terminus. 
fecmmni Ntave i There will be 14 lines of railway into the passenger 
Se eee : station, with six dock platforms of about 760 ft. 
“| in length. The total length of the covered por- 

tion of the station will be 1000 ft. and the width 
Marlborough Hill, and will come to daylight on a| No. 1, extending from Annesley to a little south 350 ft., and although the details of construction have 
bridge over the London and North-Western Rail-|of East Leake, about 18 miles; let to Messrs. | not been determined upon, it may be said generally 
way, near the entrance to the Primrose Hill tunnel. |Logan and Hemingway, Sheflield; ironwork, |that the roof will be similar to that over the 
The line again passes in tunnel, or cut and cover, | Messrs. Heenan and Froude, Manchester. Euston Station. The booking-offices are all to be 
under Belsize-road, Fairfax-road, and joins the! No. 2, extending from East Leake to a short | concentrated on a portion of the site nearest the 
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Marylebone-road. A junction will be made with 
the Metropolitan system just outside the passenger 
station, and thus the new railway will have con- 
nection with most lines either north or south of 
the Thames. The coal traffic, which is expected 
to be considerable, will be dealt with between 
Grove - road and Carlisle - street, behind the 
Edgware-road, a large area of property, mostly 
small cottages, having been absorbed. Special banks 
will be provided for fish and perishable goods. 

The seven lines of railway entering the station 
are to be carried on a girder bridge over the Regent's 
Canal. There will be two spans, one over the 
canal and the other over the proposed railway, 
which runs at this part in line with the canal, but 
the only feature is the great width of the bridge. 
The line, although it passes under Lord’s Cricket 
Ground, will not disturb the cricket pitch. The 
intention is to construct the tunnels for the final re- 
quirements of the Railway, seven lines, and this is to 
be done in three tunnels, two of 26 ft. 3 in. width, 
and one of 43 ft., the latter for three lines. The total 
width of working is124ft. and the work will becarried 
out in cut and cover with all despatch. The arches, 
which are to have a height above rail level of 17 ft., 
are to be 3 ft. thick, with a lining of Staffordshire 
brick. The construction will be as shown on the 
section, Fig. 6, on page 645. The remaining three 
miles or so of the line to the Metropolitan Rail- 
way will be largely in cut and cover. Only where 
the depth exceeds 40 ft. will the work be in tunnel, 
in which case the section shown on Fig. 4 will be 
adopted. The normal section for cut and cover will 
be that shown by Fig. 5. In both cases the height 
above rail level is from 17 ft. to 20 ft., and the 
width 26 ft. 3in. The only other work of note in 
the London section is the girder bridge over the 
London and North-Western near to the entrance 
of the Primrose Hill tunnel. 

(To be continued.) 





THE INTERNATIONAL RAILWAY 
CONGRESS. 

Societies for the diffusion of technical know- 
ledge have increased in numbers of late years, until 
almost every branch of abstract or applied science 
and industry, possesses its own association for the 
purpose of periodical meetings at which papers are 
read, discussions raised, and individual, as well as 
general, interests kept to the front. Itis, perhaps, 
unnecessary besides to consider whether all these 
societies are useful in the maintenance of progress, 
but it is a remarkable sign of the times that not a 
few of the older institutions—once the sole and very 
powerful associations of various professions and 
callings—are to-day deprived of some of their lustre 
and importance by societies of more recent growth 
and modern feeling. A development which appears 
likely to assume larger proportions in the early 
future, is the International Congress; not that 
this is by any means a modern device, for in some 
departments of science, such periodical conferences 
have taken place for many years. But asthe world 
becomes a smaller dwelling-place for ever-increasing 
humanity, through higher education, greater faci- 
lities of communication, and increased knowledge 
of progress everywhere, International Congresses 
will probably grow in number and importance, 
until they, in turn, become a source of be- 
wilderment and weariness to the less eloquent 
and gregarious followers of industry and science. 
Of course, we have not in mind those International 
Congresses summoned on account of, and to glorify, 
a special occasion, and of which the biggest, and, 
probably, one of the least useful examples, was the 
‘* World’s Congress Auxiliary,” that dragged along 
its somewhat weary length of perpetual conversation, 
on almost every conceivable subject, from May till 
November of 1893, in Chicago. “Ve are referring 
to those periodical reunions of international repre- 
sentatives of special industries held for the purpose 
of exchanging ideas and reporting progress ; those 
congresses which have a permanent existence and 
organisation, and which are held at sufficiently long 
intervals to allow time for marking useful progress. 
In our own profession, the International Railway 
Congress occupies a position of the highest import- 
ance. This organisation, which has its permanent 


seat at Brussels, holds biennia! meetings in different 
capitals of Europe ; it issues a monthly bulletin on 
subjects connected with railway interests, now in 
the eighth year of its publication. Its first meeting 
was held in Brussels, and since then Paris, Milan, 
and St. Petersburg have beeu in turn selected 





for the conferences. Next year London is to be 
honoured in the same way, and there is no doubt 
that British railway companies will spare no pains 
to make the Congress a success. We have already 
described the organisation of the Railway Congress, 
and the programme which it is proposed to fill next 
June (see ENGINEERING, Vol. lvii., pages323and 520), 
so that now there is no occasion for us to make more 
than a passing reference to these points. The per- 
manent commission controlling the affairs of the 
Congress consists of a body of 30 persons besides the 
retiring presidents, who become ex officio life 
members of the commission. To insure a changing 
and international representation, one-third of the 
controlling body retires at each Congress, their 
places being filled by election, and it is provided 
that no nation can be represented on the commis- 
sion by more than nine persons. This country has 
only two representatives ; France has six; Italy 
five ; and Russia four. Executive powers are con- 
ferred by the commission on a national committee 
belonging to the country in which the Congress is 
to be held, and it may be imagined that the duties 
of this committee are very onerous, for while the 
rules of the organisation are sufficiently precise to 
maintain the international character of the reunion, 
andare now almost a matter of routine, it devolveson 
the executive committee not only to carry out those 
rules, but to encourage co-operation, increase 
membership and participation in proceedings, and 
to organise those social details which play so large a 
part at all these gatherings. The conditions of 
membership in the International Railway Congress 
are peculiar ; the advantages it brings are certainly 
beyond question. Strictly speaking, there is no 
individual membership. The Congress is an asso- 
ciation composed of railway administrations, whether 
controlled by Governments or private enterprise. 
Governments may also become supporters of the 
Congress, paying what annual subscriptions they 
think fit, and sending as many representatives as 
they desire. The participation of railway companies 
varies with the mileage they represent, as also does 
the amount of their contributions, the fixed sub- 
scriptions being 4]. a year. In addition, a fee is 
levied of 24d. per mile for every mile of line open, 
so that on some of the large systems the total sub- 
scription is not inconsiderable. In view, however, 
of the great mileage of some of the American com- 
panies, a limit is set on the subscription, which 
never exceeds 24]. asa maximum. Although there 
is good reason to hope that Transatlantic Railway 
Companies will be well represented, we believe 
that at, present, but few of the United States 
railway companies have joined the Congress, 
probably because they are unacquainted with 
the valuable work it is constantly doing, and of 
the importance of its published transactions. Sub- 
scribing railway associations are entitled to send 
representatives to the meetings of the Congress, the 
number of these delegates varying from two asa 
minimum to eight as a maximum ; thus all com- 
panies controlling over 1500 miles of line are en- 
titled to send eight representatives and to receive 
nine copies of all printed documents issued by the 
organisation at Brussels. 

The method of conducting the meetings is 
peculiar, for papers are not read and discussed in 
the usual way. The Congress is divided into five 
sections as follows: 1. Way and Works. 2. Loco- 
motives and Rolling Stock. 3. Traffic. 4. General. 
5. Light Railways. Each of these sections has 
numerous subdivisions. The permanent Commis- 
sion selects the writers of papers on the various 
subjects of the sections. The papers or reports 
have to be sent in nine months before the date of 
the meeting, and they are promptly published in 
the official journal in French and English. Thus 
the papers are in the hands of those likely to assist 
at the discussion long in advance. At the meeting 
a short summary of each paper is read and the dis- 
cussion takes place. In addition any one may send 
in brief notes bearing on the subjects in the pro- 
gramme, and discussion may arise from these notes, 
which are supposed to represent individual opinions, 
while the reports embody generalviews. The follow- 
ing summary will show how thoroughly inter- 
national the approaching Congress is likely to be : 


Section I.—Way and Works. 


Division. " Reporters, 
1. Strengthening permanent way : 
for incre speed. (There are ; ao 
six sub-heads to this division) — 
2. Places in permanent way re- 
quiring special attention... 1 French 
3. Junctions Se sub-heads) ... 1 Italian 





4. Construction and test of me- 
tallic bridges (three sub-heads) 1 Austrian 


Section II.—Locomotives and Rolling Stock. 


5. Boilers, firebox, and tubes (eight 
sub-heads) ee és .. 1 French 
6. Express locomotives... ais 1 English 
7. Rolling stock for express trains 1 English 
8. Electric traction ... an oe 1 French 
Section IIT. — Traffic. 
9. Acceleration of transport of 
merchandise... aus es 1 English 
2 English, 
10. Station working (two sub-heads) : a 
J 
1 —— 
ll. Signals... aos ae is {] Bebien” 
12. Cartage and delivery ... Ses 1 English 
Section IV.—General. : 
13. Organisation — 
14. Settlement of disputes ... 1 Russian 
15. The 24 hours day os ae 2 Italian 
16. The decimal system (two sub- 
heads) ... ss axa es 1 English 
Section V.—Light Railways. 
17. Contributive traffic (two sub- {2 English, 
heads) ... seb Ss ive 1 Belgian 
18. Working of light railways by { 1 Belgian, 
leasing companies os 1 French 
19. Light railway shops... 1 Italian 
20. Brakes for light railways 1 French 


There are thus 31 writers of reports ; of these 12 
are English, six are French, four Italian, three 
Austrian, three Belgian, two Russian, and one 
Roumanian. It is much to be regretted that the 
United States railway system is wholly unrepre- 
sented in the foregoing list. It is the largest in 
the world ; the conditions of its inception, growth, 
and present vast extent, are in many respects 
exceptional, and have developed many special 
features in construction and management, which, 
to say the least, are of high interest to European 
railway companies. At the same time Americans 
have much to learn from the work of the Congress 
in all the five sections into which the business is 
divided. 


THE LAUNDRY EXHIBITION. 

Durine the past fortnight a laundry exhibition 
has been held at the Agricultural Hall, Islington, 
at which, amongst the numerous exhibits pertain- 
ing exclusively to laundry work, are a few of more 
general engineering interest. The most noticeable 
of these is, perhaps, the new gas engine just 
brought out by Messrs. Crossley Brothers, of Man- 
chester, in which the whole of the products of 
combustion are scavenged out of the cylinder during 
the exhaust, though the cycle is the ordinary Otto 
one. Thenew method is the joint invention of Mr. 
James Atkinson and Mr. F. W. Crossley, and has 
given a remarkable increase in the economy of the 
motor. An exhaust pipe some 66 ft. long is used, 
and the exhaust gases, owing to the high release 
pressure inseparable from the ‘‘ Otto” cycle, 
are driven through this pipe at a high velocity, 
hence at the end of the exhaust stroke they have 
considerable vis viva. The exhaust valve is not, 
however, closed at this point, but remains 
open, whilst at the same time the admission valve 
is opened. The long column of moving gas in the 
exhaust pipe, owing to its inertia, continues its 
motion after the end of the stroke is reached, and so 
causes a partial vacuum in the cylinder. Fresh air 
is drawn into the cylinder to fill this vacuum 
through the admission valve, and the whole of the 
exhaust gases are swept out. This done, the ex- 
haust port closes, the gas valve is opened, and 
the proper quantity drawn in ready for compres- 
sion. One of these new engines, giving 40 horse- 
power on the brake, has on test shown a consump- 
tion of under 163 cubic feet of Manchester gas per 
brake horse-power per hour, and the mechanical 
efficiency was 85.9 per cent. A small 4 horse- 
power nominal engine of the same type has given 
1 brake horse-power for 17} cubic feet of gas. 
These results are very remarkable, and the engine 
is likely to attract much attention in the future. 
Gas engines of the Otto type were also shown by 
the Campbell Gas Engine Company, of Tooley- 
street, London, and by Messrs. A. Earnshaw and 
Son, Limited, Halifax. Messrs. Doulton, of Lam- 
beth, have erected one of their automatic water- 
softening machines. The incoming hard water 
is made to rotate a small water-wheel which 
is geared to a mixer, and keeps the lime 
stirred up. The lime-water thus formed is mixed 
with the hard water, the proper quantities being 
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regulated by discharging the two through suitably 
sized orifices under a constant head. A little 
washing soda is also added through a separate tap, 
after which the now softened water passes to a 
settling tank. The outlet from this tank is near 
the surface, and through it the water passes to a 
filter of sponges, which completely clears it from 
all suspended matter. Messrs. Thwaite Brothers, 
Limited, of Bradford, also exhibit a neatly arranged 
water-softening plant, in which the chemical pro- 
cesses are the same as in that of Messrs. 
Doulton. In this case, however, the filter- 
ing material is simply wood shavings. Messrs. 
Meldrum Brothers show one of their boiler 
furnaces, arranged to work with forced draught, on 
the closed ashpit system. The draught is induced 
by steam ejectors, arranged to discharge under- 
neath the grate. The fire-bars are close spaced, 
and firmly locked together, so that they cannot be 
displaced. Small coal can, it is claimed, be burnt 
without difficulty in these furnaces. Messrs. 
Lancaster and Tonge, of Pendleton, show samples 
of their steam traps. Hydro-extractors are shown 
by Messrs. Watson, Laidlaw, and Co., of Glasgow; 
Messrs. Potts, Cassels, and Williamson, of Mother- 
well, Glasgow ; Messrs. Williamson and Cv., of 
High Holborn, London; Messrs. Summerscales 
and Sons, of Keighley ; Messrs. D. and J. Sullis, 
of Kilbowie ; and Messrs. Thomas Broadbent and 
Co., Huddersfield. The Weston principle of using 
an elastic bearing for the spindle seems to be 
adopted by all these makers, whose designs all 
closely resemble each other. 





NOTES. 
THe WEsTERN AvsTRALIA GoLD Export. 

In supplement to our article in last week’s issue 
(page 612 ante), we give the returns of the export of 
gold from Western Australia for the quarter ended 
September 30, 1894, as received from the Agent- 
General for the colony. They show an aggregate of 
62,846 oz., and amount, when valued at 3/. 16s. per 
oz., to 238,816]. The total export for the similar 
quarter of the previous year amounted to 25,262 oz., 
valued at 95,9971., and the following indicates the 
general expansion, largely due to the Coolgardie dis- 
trict : 


Oz. 
September quarter, 1893 25,262 
March quarter, 1894... 35,367 
June quarter, 1894 ee 40,450 
September quarter, 1894... 62,846 


The total gold exported forthe year ended September 
30, 1894, was 184,994 oz., valued at 702,980/., com- 
pared with 80,334 oz., valued at 305,269/., during 
the similar period ended September 30, 1893. The 
population of the colony of Western Australia on 
September 30, 1894, was 79,665 persons, as against 
64,046 persons at the corresponding period of the 
previous year. 


Tue FREE Port or CopENHAGEN. 

Something like a million sterling has been ex- 
pended on the construction of the new free port of 
Copenhagen, which was declared open on the 9th 
inst., though, owing to the death of the Czar, with- 
out the grand ceremonial which would otherwise 
have been observed. The area covered is not so 
great as that covered by the free port of Hamburg, 
but it is, nevertheless, considerable, and will provide 
abundant facilities for the great amount of traffic 
passing between the Baltic ports and the North 
Sea. The land area occupied is 59,972 acres, and 
the water area 69,054 acres, making a total of 
129,026. The free port is situated to the north of 
the citadel, and of the harbour for warships, and is 
most conveniently placed in regard to traffic through 
the Sound. The main, or south, basin has a length 
of about 7700 ft., the middle basin about 2500 ft., 
and the north basin also about 2500 ft., while the 
depth of the main channel and the south basin is 
31 ft., thus allowing entrance to vessels of deep 
draught. For warehouses, store-rooms, granaries, 
offices, &c., ample provision is made, while 
the port will also be in direct communication 
with the whole system of Danish railways. It is 
expected, however, that it will be more especially 
used for the purposes of transhipment to other 
Baltic ports. Copenhagen has hitherto occupied 
an exceptionally well-favoured position as a centre 
of trade for the whole of the Baltic, many of the 
smaller ports, which could not afford to send their 
comparatively small consignments direct to North 
Sea, European, or Transatlantic ports, forwarding 
them instead to Copenhagen. In this way the 





TRIALS OF ADHESION OF CaMENT Mortak TO Brickwork. 

































































Mortar. Bricks. 
| ; Bee 
| | Hand-Made Clamp-| Hand-Made Clamp- | Machine-Made, Re- 
——— | . Burnt Facing Burnt Clinkers, pressed Hard- eee 
8. | Bricks. Place Bricks, &0. | Burnt Bricks acing Bricks. 
| 
Cement. Sand Adherence in Adherence in Adherence in Adberence in Adherence in 
Pounds per Square |Pounds per Square | Pounds per Square | Pounds per Square | Pounds per Square 
Inch at | Inch at Inch at Inch at Inch at 
| a ee } ay | 
8 | 15 | 44 | 8 | 15 | 44 | 8 | 15 | 44 | 8 | 15 44 | 8 | 15 | 44 
Days.| Days.| Days.| Days. Days.| Days.| Days. | Days. Days. Days.| Days. Days. | Days.| Days.| Days. 
$$ —__ ,-_—_—— cenparced Gomme Iotneed pence ecm pao | 
Slow-setting 4 Part. | 17.7 | 54.5 | 37.1 | 17.1 | 26.3 | 36.0 | 14.2 | 35.2 | 32.7 | 36.0 | 34.6 | 36.3 84.7 | 21.3 | 16.2 
Portland, 1, | 82 | 853] 427 | 4.5 | 20.9 | 20.4 | 153 | 259) .. | 23.4 | 27.5 | 42.7 | 128 | 16.7 | 16.2 
1 part. Pia 10.9 | 17.8 | 27.0 | 7.5 | 11.2 | 18.4 | 10.5 | 14.2 | 19.2 | 13.5 | 29.7 | 25.7 | 11.9 | 13.4 | 15.3 
Quick-setting oe 16.7 | 54.3 | 68.7 | 13.3 | 82.8 | 43.0 | 19.6 | 50.0 | 54.4 | 42.9 | 44.2 | 91.7 | 184 | 17.1 | 20.4 
Portland, | above | 
1 part. Din 11.5 | 44.4 | 35.5 | 110 | 18.1 | 231 | 14.2 | 33.6 | 38.9 | 32.3 | 43.8 106.7 | 9.9 12.8 | 23.6 
2 ws 11.0 | 19.2 | 21.2 | 4.5 | 181 24.2 | 4.9 | 26.1 | 37.5 20.3 | 81.3 | 33.9 | 3.3 | 10.7 13.7 
Slow-setting ee 7.5 | 42.0 | 38.8 | 10.4 | 14.0 | 29.2 | 14.0 | 28.6 | 33.3 | 20.6 | 34.1 | 45.9 | 10.8 | 16.7 | 19.6 
slag cement, | 10.4 | 37.0 | 29.6 7.3 | 18.1 | 27.0 | 23.0 | 33.4 | 26.9 | 30.0 82.7 | 45.3 | 10.3 | 186 | 13.0 
1 part. : 7.1 | 19.2 | 23.4 | 29 | 18.1 11.8 | 4.5 | 26.1 | 20.1 | 181 | 19.5 | 29.2) 86/106 | 8&7 
. } | 
Medium-setting , or 9.7 | 89.6 | 39.1 | 15.5 | 28.4 tee 26.3 | 38.0 | 47.1 | 17.9 | 33.4 | 41.7 | 9.4 | 236 | 16.3 
slag cement, 3 10.9 | 33.8 | 26.6 | 5.7 | 12.9 | 20.3 | 19.2 | 25.0 | 26.7 | 19.8 | 26.5 | 32.0 | 9.8 | 16.0 | 27.6 
1 part. ae 4.9 | 28.9 | 224 | 82 | 18.3 | 22.0 | 10.5 | 178 | 13.7 | 21.7 | 22.0 | 25.9 | 63 | 144 | 80 
Slow-setting | a 20.9 | 37.7 | 31.0 | 16.0 | 32.4 360 | 17.7 | 38.4 | 38.4 | 18.6 | 46.9 | 42.3 | 11.1 | 19.0 | 20.3 
Portland, S @ 7.3 | 24.7 | 19.9 | 10.3 | 15.6 | 21.7 | 17.8 | 19.0 | 21.3 | 228 | 23.9 | 28.4 | 16.3 | 14.9 | 21.3 
1 part. 2 es 7.3 | 11.9 | 189 | 69 | 12.9 | 13.3 | 12.5 | 15.0 | 18.8 | 10.1 | S84 | 16.7 | 113] 6 | 9.4 




















Danish capital has become an emporium of con- 
siderable importance; but her position is now 
seriously threatened by the Baltic-North Sea Canal, 
which is to be opened next year, and can hardly 
fail to cause a considerable alteration in trading 
routes. The Danes have, therefore, thought it 
desirable to take practical measures for their own 
protection, and the energy with which they are 
prepared to enter into the coming fray is shown by 
the zeal they have displayed in constructing this 
free port at so considerable a cost, and throwing it 
open to the shipping world some eight months or 
so in advance of the earliest date which can be 
suggested for the completion of the new waterway 
that Germany is now eugaged upon. The fact that 
30,000 vessels annually pass through the Sound 
shows the magnitude of the interests in which 
Copenhagen is so practically interested, as the 
diversion of this stream of traffic might involve her 
in the most serious consequences. It may be of 
interest to add that the first vessel to enter the 
new port was the Uranienborg, built by the Elsi- 
nore Company, of Denmark. 


THE ADHESION OF CEMENT MoRTARS TO 
BricKWORK. 


In a communication to the Union des Ingénieurs 
de Louvain, M. Felix de Walque gives the results 
of a large number of experiments made to determine 
the adhesion between various cement mortars and 
different makes of brick. The bricks tested were 
of five varieties, viz. : (1) Hard, well-burnt, machine- 
made, and re-pressed bricks, having well-finished 
surfaces and arrises; (2) a soft machine-made 
brick used for facing work in houses, &c., where 
appearance is considered of more importance than 
durability ; (3) good, hard, clamp-burnt, hand-made 
bricks ; (4) hand-made facing bricks, softer and 
weaker, but of good appearance ; (5) overburnt 
bricks, such asarecommonly used in foundation work. 
Five kinds of cement were used in the experiments, 
viz.: (1) A slow-setting Portland ; (2) a quick- 
setting Portland ; (3) a slow-setting slag cement ; 
(4) a moderately slow-setting slag cement; (5) 
another make of slow-setting Portland cement. 
Three mortars were made with each of these 
cements, gauged as follows: (a) 1 part cement to 
4 part sand; (b) 1 part cement to 1 part sand ; 
(c) 1 part cement to 2 parts sand. The bricks 
before being cemented together, which, it should be 
stated, was very carefully done, were thoroughly 
soaked in water, and after setting, their adherence 
to each other was tested at dates of 2 days, 4 days, 
84 days, 15 days, and 44 days. The two earlier dates 
gave irregular results, the best result when the joint 
was two days old being an adherence of 14.5 lb. per 
equare inch, and at four days one of 38 1b. per 
square inch, both of these figures being obtained with 
the hard machine-made bricks, but some of the other 
bricks showed an adherence at these dates of less 
than one-tenth these amounts. Each experiment 
was repeated four times, and from the mean of 
these results the figures in the Table above were 
obtained. The most remarkable feature about the 
experiments is the fact that the smooth-pressed 
bricks gave a far better hold to the mortar than the 


rougher varieties, 


which is entirely opposed to 
usual ideas. 





H.M.S. ‘‘ ARDENT.” 

On Friday last, the 9th inst., there was made a 
preliminary trial of the torpedo-boat destroyer 
Ardent, the first of three sister vessels which have 
been built by Messrs. J. I. Thornycroft and Co., 
of Chiswick, to the order of the Admiralty. The 
torpedo-boat destroyer class, like all other types in 
the Royal Navy, is still growing ; the new vessels, of 
which the Ardent is the first, are 15 ft. longer than 
the destroyers Daring and Decoy, lately completed 
for the Government by this firm. he engines 
are similar to those of the Daring which we re- 
cently illustrated and described.* The Ardent is, there- 
fore, 200 ft. long, 19 ft. wide, and 14 ft. deep, 
the latter dimension being 1 ft. greater than in the 
Daring and Decoy. The description of the latter 
vessels in our issue of June 29 last, will apply generally 
to the Ardent, so we need not go again into details. 
The vessel is twin-screw, and the engines are of the 
three-stage compound type, having cylinders 19 in, in 
diameter and 27 in. in diameter for the high and 
intermediate pressure cylinders respectively, whilst 
there are two low-pressure cylinders to each set of 
engines, each of which is also 27 in. in diameter. The 
boilers are of the Thornycroft type, similar in general de- 
sign to those of the Daring, which were fully illustrated 
and described in our issue of December 1, 1893. It 
will be remembered that in the Daring’s boilers there 
were two close walls of tubes forming the exterior of the 
furnace space or combustion chamber ; the products of 
combustion passing to a space, or uptake, in the centre 
of the boiler between the two furnaces. In the Ardent’s 
boilers the same outer rows of adjacent tubes are re- 
tained, but bent inwards towards the furnace space is 
a row of other tubes, which, however, are not touching 
each other, so that the heated gases can pass between 
them to the walls of tubes at the back. In this way 
an addition has been made to the heating surface, and, 
though the back tubes are somewhat masked, the 
arrangement has resulted in more steam being gene- 
rated, with a corresponding increase in power developed 
by the engines. 

The trial of Friday last, as stated, was of a pre- 
liminary nature, the official trial, with all weights on 
board, being yet to be made. It will be remembered 
that occasion was taken, when making the preliminary 
trials of the Daring, to get runs at progressive speeds, 
and the same course was followed with the Ardent in 
order to get further evidence bearing upon the perform- 
ance of these vessels. It will be remembered that the 
Daring made 7.86 knots at 91 revolutions, 14.2 knots 
at 175 revolutions, 18.3 knots at 238 revolutions, 23.4 
knots at 322 revolutions, and finally 28.656 knots at 
384.3 revolutions, the steam pressure being 200 lb., 
and the power 4842 indicated horse-power on the 
latter run. 

The Table on the next page gives the results obtained 
last Friday. 

It will be seen, therefore, that the Daring’s speed 
has been exceeded by the later and longer vessel, but 
it has required an increase of power for the purpose, 
the Ardent’s engines giving about 5000 horse-power on 
the last pair of runs. 

The absence of vibration, which has been so happy 


 * See ENGINEERING, vol. lvii. : page 850, The Daring’s 
engines were illustrated on our two-page engraving of the 
2nd inst., and described on page 575 ante, 
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H.M.S, “ Ardent,” at the Maplin, November 9, 1894. 
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a characteristic of the later vessels of this class was 
also noticeable in the Ardent, whilst another improve- 
ment was the very small amount of flame to be seen at 
the tops of the chimneys, even when running at highest 
speed. 

On the trial the Admiralty was represented by Mr. 
Adams, of the Constructive Department, and Mr. 
W. J. Harding, of the Engineering Department. Mr. J. 
I. Thornycroft, assisted by Mr. Sydney Barnaby and 
Mr. J. E, Thornycroft, conducted the trials. 





THE PHYSICAL SOCIETY. 

AN ordinary meeting of this Society was held on 

November 9, Professor A. W. Riicker, F.R.S., Presi- 

dent, in the chair. The meeting took place in the rooms 
of the Chemical Society, Burlington House. 

Dr. J. Larmor’s paper on ‘‘ Zhe Significance of Wiener’s 

Localisation of the Photographic Action of Stati 


ull the two constituents of a molecule asunder, and its 
ull intensity is exerted in this manner, not merely its 
differential intensity over the range of the molecular 
volume. But a magnetic force would have no such ten- 
dency, even were the molecule magnetically polarised, 
because the two poles of a magnetic element cannot be 
dissociated. On the electric theory, therefore, there is 
abundant justification both for the magnitude of the 
effect produced and for its localisation, as determined by 
Wiener. The author has endeavoured to show elsewhere 
that the principles of MacCullagh’s theory of optics are 
in substantial agreement with all the general features of 
our electrical and optical knowledge. It is definitely 
implied in the electromotive, as distinguished from an 
electrodynamic character of the electric theory of light, 
that the atomic charges vibrate in unison with the light- 
waves, quite unimpeded by any material inertia of their 
atoms. 

A letter was read from Professor Lodge criticising the 
manner in which Wiener’s results had been summarised 
by Dr. Larmor; the summary at the commencement of 
the paper being characterised as misleading. The letter 
concluded with an expression of admiration for the work 
done by Dr. Larmor in working out electricity and optics, 
starting from MacCullagh’s theory of light. > 

Dr. Stoney objected to the suggestion that atomic 
charges could vibrate unimpeded by material inertia. We 
had not merely to consider the bodily translation of a 
molecule, but the relative motion of its parts. Radiation 
absorbed by a gas acted on its atomic charges; part 
appearing as translational energy of the molecules, part 
as energy of their internal motion, and the ether acting 
as an equaliser of molecular energy. 

Professor Minchin did not understand why the polarised 
light in Wiener’s crucial experiment should be incident at 
45 deg. He also found it hard to imagine what vector 
other than the simple displacement of the ether could be 
the vector of MacCullagh 's theory. 

Dr. Burton said he found no difficulty in following Dr. 
Larmor’s statement of Wiener’s results; ib appeared to 
him perfectly clear and satisfactory. 

Dr. Sidney Young then read a paper on ‘‘ The Influence of 
Volumes of Liquid and Vapour on the Vapour 





Light-Waves”’ was read by the secretary, Mr. Elder. 

The experiments by which Wiener demonstrated that 
when stationary plane _—— optical undulations are 
produced in a photograhic film by reflection of a stream of 
plane-polarised light at a metallic or other backing, the 
photographic action occurs at the antinodes of Fresnel’s 
vibration vector, and not at the nodes, have been em- 
ployed by its author and others to decide between the 
various theories of light. Using the terminology of the 
electric theory of light, we may say that the photographic 
action takes place at the antinodes of the electric vector, 
which corresponds to Fresnel’s vibration, and not at the 
intermediate antinodes of the magnetic vector, which 
corresponds 0 MacCullagh’s and to Neumann’s vibration. 

The crucial experiment of Wiener relates to the case 
when the angle of incidence is 45 deg., so that the direct 
and reflected waves which interfere are at right angles to 
each other. When the light was polarised in the plane of 
incidence, the photographic plate developed a series o' 
bands, but when it was polarised in the perpendicular 
plane, these bands were absent. 

The argument employed is that the photographic effect 
will be greatest at those places in the stationary wave- 
train where the vibration is most intense ; and the conclu- 
sion has been drawn from it that the actual vibration is 
represented by Fresnel’s vector and not by MacCullagh’s ; 
in other words, that the vibrations of polarised light are 
at right angles to the plane of polarisation. The force of 
this argument, as against MacCullagh’s theory, would, how- 
ever, be evaded if the vector of that theory were taken to 
represent something different from the linear displace- 
ment of the ether, or if vibrations were excited in the 
molecule by rotation, instead of translation, or by stress. 

Now there are about 10° molecules of the sensitive 
medium in the length of a single wave of light; thus, in 
the stationary wave-train all the parts of a single molecule 
would at any instant be moving with a sensibly uniform 
velocity, which increases and diminishes periodically. It 
does not seem clear, however, that alternating stress 
might not,be as potent a factor in disintegration as alter- 
nating motion. 

The author proceeds to discuss the question from the 
point of view of an elastic-solid-ether theory, and he 
points out (from dimensional considerations) that even a 
very rare medium of very low rigidity, might powerfully 
influence the movements of foreign felis suspended in it, 
provided the linear dimensions of such bodies were sufti- 
ciently small. _We may imagine a working illustration of 
a ponderable transparent medium of elastic-solid type as 
made up of very small spherical nodules of great density 
and rigidity, dispersed through the ether and imbedded 
in it. A wave running across such a medium may excite 
these groups, thus illustrating selective absorption ; the 
elasticity of the medium alone being’ operative, and no 
other internal force. 

A theory based on difference of rigidity without differ- 
ence of inertia, after MacCullagh’s manner, would have 
to be realised by ascribing to the atom an atmosphere of 
intrinsic ethereal strain, instead of endowing it with 
great inertia; and this could only be possible in a rota- 
tional ether, and would, in fact, form a mechanical repre- 
sentation of the electric theory. As such it must be 
expected to give an account of the phenomena of elec- 
tricity, as well as of those of light, and in such an account 
is founded one of its chief claims. 

The difference between the dielectric coefficients of a 
material medium and a vacuum is simply and naturally 
explained by the hypothesis that the material molecules 
are polar, owing to their associated atoms having equal 
and opposite charges. An electric force thus tends to 


y the Relati 





Pressure of a Liquid at Constant Temperature.” The author 
has very carefully examined the question raised by Pro- 
fessor Battelli, whose researches have led him to the opinion 
that the vapour pressure of a liquid at a given tempera- 
ture depends on the relative volumes of liquid and vapour, 
being higher the greater proportion of liquid. This con- 
clusion is entirely opposed to the results obtained by Dr. 
Ramsay and the author, the suggestion being that in Pro- 
fessor Battelli’s experiments an error arose from the pre- 
sence of air or other impurity in the liquid examined, or 
in the employment of insufficiently purified substances for 
heating purposes. 

In a letter published in the August number of the 
Philosophical Magazine, Professor Babttelli adheres to his 
conclusion, and does not admit the existence of either of 
the sources of error suggested. ‘‘I would rather observe,” 
he writes, ‘‘ that, in order to observe such a phenomenon, 
an apparatus is necessary, which enables us—as in my 


f | case—slowly to compress the vapour and to maintain it 


for a time under constant pressure.” The author thinks 
it hardly necessary to point out that these conditions are 
fulfilled in the apparatus employed by Dr. Ramsay and 
himself. During the present year he has been engaged 
in investigating the thermal properties of isopentane—a 
liquid boiling at 28 deg., which can, = suitable treat- 
ment, be obtained in a pure state. The results, it is 
claimed, prove conclusively that the vapour pressures of 
isopentane are independent of the relative volumes of 
liquid and vapour. A table is given, showing that 
(although the relative volumes of liquid and vapour vary 
between wide limits) there is no such corresponding varia- 
tion in the vapour pressures, the greatest difference from 
the mean value at 140 deg. being slightly less than 0.1 per 
cent., and at 90 deg. slightly greater—in no case outside 
the limit of experimental error. 

The Chairman remarked that although the @ priori 
considerations against Professor Battelli’s view were very 
great, it was satisfactory to have had the experimental 
any carried out with such care and accuracy by Dr. 

oung. 

Mr. Burke communicated a paper ‘* Ona Suggestion of 
Professor J. J. Thomson in Connection with the Lumi- 
nescence of Glass due to Cathode Rays.” More than a 
hundred years ago Beccaria observed that when vacuum 
bulbs were broken in the dark, a light consisting of a 
faint “ened was produced in the place where the bulb 
lay. Beccaria was led by his experiments to attribute 
this effect to the rushing of air against the glass walls of 
the exhausted vessel, and in his ‘‘ Recent rches in 
Electricity and Magnetism” Professor J. J. Thomson 
indicates its ible close relationship to Mr. Crookes’s 
theory of the luminescence of the glass in Geissler’s tubes, 
The author, however, has made numerous experiments 
on the breaking of glow lamps, and on the admission of 
air to an exhausted chamber by the breaking of a thin 
plate of glass or of a piece of bladder closing an aperture 
in the walls. In these cases, and in other cases where it 
was possible for solid fragments to be projected against 
the walls of the vessel, a luminous appearance was ob- 
tained ; while, in other cases, where such solid fragments 
would be absent, no luminosity was observed. The author 
concludes that Beccaria’s phenomenon was due to the 
impact of glass against glass, and not to the rush of air 
against the walls of the broken vessel, 





THE INSTITUTION OF CIVIL ENGINEERS. 
THE members of the Institution of Civil Engineers 
re-assembled on Tuesday, November 13, for the session 


1894-95, in the old meeting-room, which has been re- 





viene for use while the library and offices are being 
rebuilt. : 

In his presidential address, Sir Robert Rawlinson, 
K.C.B., referred at the outset to the works of those who 
might be regarded as the fathers of British engineering, 
and notably to Sir Hugh Myddleton (1555-1631), who 
brought water by the New River from Chadwell for the 
supply of a portion of London ; to James Brindley (1716- 
1792), the engineer of the Bridgewater Canal, and of 
many other navigations; to John Smeaton (1724-1792), 
whose lighthouse on the Eddystone Reef in Plymout 
Harbour had in recent pg been taken down, owing to 
the wear and weakness of the partially disintegrated rock 
upon which it was built—since replaced by the present 
structure, the design of Sir Jas. N. Douglass; to James 
Watt (1736-1819), for his improved steam-engine, which 
George Stephenson (1781-1848) had demonstrated to be 
applicable to locomotive purposes ; to John Rennie (1761- 
1821), celebrated for his fen drainages, docks, harbours, 
and bridges over the Thames; followed by Thomas 
Telford (1757-1834), the first President of the Institution, 
whose roads, bridges, waterworks, docks, and harbours 
had won for him universal renown. 

In few branches of civil engineering, however, had 
there been greater progress during the last half-century 
than in that which was concerned with the health and 
personal well-being of mankind. Sir Robert Rawlinson 
stated that he had been engaged during upwards of forty 
years upon inquiries into the sanitary condition of the 
cities, towns, and villages of England, and upon works of 
sewering and draining. It might reasonably be said that 
sanitary engineering was not a science—it dealt neither 
with medicine nor with surgery; but its results were 
based on main sewering, house-draining, water supply, 
and scavenging, and upon the establishment of public 
baths, wash-houses, and disinfecting apparatus for pro- 
moting personal and domestic cleanliness. But while 
good sanitary works tended to promote comfort, to 
prevent sickness, and to prolong life, there were other 
powerful influences at work in the same direction, as, for 
example, education, increase of temperance, better wages 
to artisan labourers, cheaper food and clothing, and a 
wider-spread sympathy of class with class. In newly- 
developed countries sanitary engineering should aim at a 
general improvement of the uninhabited portions, such as 
forest-clearing and land-draining, the formation of roads, 
bridge-building, river improvements, and a judicious 
selection of sites for towns, villages, and houses. 

As the first engineer ever sent to improve the sanitary 
condition of an army in the field, Sir Robert Rawlinson 
stated that when the Crimean Army Sanitary Commis- 
sion, consisting of two medical men and himself, landed 
at Constantinople in March, 1855, out of 32,000 troops 
11,000 had died in the previous three months. By the 
end of the year the English hospitals were almost empty, 
and the British army in the field before Sebastopol was 
in better health than it had ever been at home. This had 
been brought about by larger hospital accommodation and 
lime-washing, scavenging, more ample ventilation of the 
Turkish hospitals, and better supplies of water. As 
British soldiers were costly, it ought to be self-evident 


-that barracks and hospitals which would preserve the men 


in health should be provided, as had now been done. The 
death-rate in the convict establishment at Portland was 
only 34 per 1000 when the average among the police was 
7 per 1000, and in the British Army 10 per 1000. Contracts 
for ration-meat, for clothing, and, above all, for boots and 
shoes for the Army, should be avoided. 

Dealing with the present and the future water supply to 
the ever-increasing millions who live and work in London, 
the President expressed the belief that the configuration 
and geological conditions of the Thames basin tended to 
render its water singularly pure for so large a river, and 
that of the River Lee was equally free from objection. 
The waters of the Thames and of the Lee might be 
termed ‘“‘ living waters,” as they were in unceasing 
motion. The questions’ were, Should these sources be 
maintained, must the interests of the water companies 
be bought, should there be purchase and consolidation of 
management, and, if so, should it be under the London 
County Council or by a special Water Trust ? 

In conclusion, the President remarked that almost fifty 
years ago one of his predecessors, Sir John Rennie, on a 
similar occasion to the present, had reviewed exhaustively 
the history of engineering up to that time. An epitome 
of the works and inventions of civil engineers during 
the last half-century would form a worthy sequel to that 
address. They had spread a network of railways over the 
British Empire and its colonies ; they had maintained an 
unrivalled position in shipbuilding and in the construc- 
tion of machinery, and, with the aid of electricity, by 
bringing continents into closer communication, they had 
diminished the circumference of the world. 

A cordial vote of thanks having been to the 
President, he a to present to the various re- 
cipients the medals, premiums, and prizes awarded at the 
close of the last session. 





A New Lincotnsuire Bripcr.—A new bridge, thrown 
across the Witham at Bardney, was opened on Saturday 
by Major Shuttleworth. The bridge has been erected in 
substitution for a ferry, which was established at Bard- 
ney about 180 years since. The Great Northern Railway 
Company contributed 30007. towards the work, and the 
Lindsey and Kesteven County Councils agreed to bear the 
remaining cost of the bridge in equal proportions. A 
tender of 23927. was accepted from Mr. Pitts, of Stan- 
ningley, near Leeds, and Mr. 8. Sherwin, of Boston, con- 
tracted to erect the abutments and approaches at a further 
cost of 3437/7. The bridge is of the lattice girder t 
_ works on 3-in. steel rockers at each end, one end being 

ast. 
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THE BOILER QUESTION IN THE NAVY. 
To THE EprTor oF ENGINEERING. 

Srr,—Before resuming the discussion on this matter, I 
desire to say that I have noticed, from remarks made else- 
where, that while many persons have read my letters 
appearing in your issues of September 14 and October 12, 
with avowed interest, that appearing on August 24 seems 
to have escaped their attention. It did not occur to me 
until I read Mr. Howden’s letter that it was then holiday 
time, and no doubt these persons were away from home ; 
but now they have returned, if they will kindly refer to 
ENGINEERING of August 24, they will see the whole burden 
of my complaint, and obtain more light on the significance 
of the letter of September 14; and, I may add, there isan 
error in the letter of August 24, corrected the following 
week, in the stated number of boilers in the Anson, four 
being written instead of eight; but in the subsequent 
argument the correct number is inferred. 

If any justification were required for this discussion, it 
is found in the admirable series of articles on ‘* Naval 
Tactics,” by ‘‘ A Captain ofa Battleship,” which appeared 
in your columns; and heartiest thanks are due to that 
officer for what he has done. My view of the matter, as 
stated by him, is this: A modern ship of war is enor- 
mously costly, and practically irreplaceable within the 
limits of time to which a naval war under present condi- 
tions is likely to extend. Meeting an enemy’s ship, the 
probabilities are that each will recognise the other, and 
will understand the points in which each is superior or 
inferior to the other. The object will be to so conduct 
the fight as to take the fullest advantage of the former 
and minimise the latter features, and, at the same 
time, take advantage of those external circumstances, 
such as position of sun, which are open to the 
ship best able to appropriate them. The naval com- 
mander must endeavour to do as much harm to his 
adversary as possible, and if he cannot do much in that 
direction, prevent the adversary doing him harm ; always 
remembering that ships captured from the enemy are the 
only possible reinforcement of a fleet, once war has begun. 
I think that is the substance of what ‘‘ Captain of a 
Battleship ” argues, and his articles certainly point to 
this, that whether or not a general action at sea degene- 
rates into a mélée, it will begin with a carefully considered 
plan of action, at any rate if he isin control. Successful 
tactics imply a command of speed ; with two fairly equal 
thips, having approximately equal engine power, that 
command of speed, with all it conveys, rests with the ship 
which has the amplest boiler capacity, it being well under- 
stood that no warship has boilers which, with her own 
crew, in ordinary service, will supply as much steam as 
the engines can take, so the one which can supply the 
highest proportion has the pull. That is in matters of 
tactics; its value in strategy was well illustrated by the 
late manceuvres. The question is, Are our ships supplied 
with such boiler installations, as compared with those in 
ships of the same class belonging to possible enemies, as 
to secure us the advantage, both in tactics and strategy, 
in the event of war? and the answer is, They are not, 
most emphatically not, neither existing ships, nor ships 
building. The ultimate object of the Constructor’s depart- 
ment is to have a sensational trial trip, and give each 
ship an “‘ advertisement ” speed, and there is an end to 
the matter, as far as they are concerned. 

The fixed idea at Whitehall appears to be that 
nothing whatever must be done that would give colour 
to the impression that the Royal Navy has taken a 
lead from the mercantile marine, so that when the 
latter has secured all the good things, the former 
have nothing left to them but the abortions. It was, and 
is, open to the Admiralty to build their boilers with 
similar proportions of shell dimensions to internal sur- 
face, to those used for forced draught in the merchant 
service. It is also open to them to adopt other systems 
of forced draught, which, in the mercantile marine, on 
continuous steaming, give most satisfactory results, both 
in efficiency and economy, considerably enlarging the 
radius of action for a given coal supply. And it is open 
to them to fit a larger boiler ‘mstatlanioe. as is done in 
the navies of France, Russia, Italy, the United States, 
and Spain. But they will do none of these things, 
because, apparently, in doing so they must follow 
instead of lead. Our new battleships may, when com- 
pleted, be able to keep the sea longer than the new 
battleships of France and Russia; but if the former were 
some few hundred miles from the Channel, and fell in 
with the latter, and the commander of the foreign fleet, 
judging that our south coast was only protected by 
second-class ships, decides, instead of fighting then and 
there, to run for the Channel, he can do so, and our ships 
will not stop him. How much damage may be done 
before our ships arrived on the scene is a question for My 
Lords to decide, they having decided that endurance is not 
to be compromised for sustained sea speed. The eight 
boilers in our new ships building, as a suitable installa- 
tion for the work they have to do, is a rank absurdity, 
being only one-half what a mercantile shipowner would 
provide for the same power continuously maintained at 
sea under funnel draught alone. 

So salvation is to be found in the water-tube boiler. 
I can quite understand that in craft of very small dis- 
placement, and abnormally high speed, such as our new 
torpedo-boat destroyers, a type of boiler very much lighter 
than the cylindrical, or even the locomotive form, is an 
absolute necessity. I do not pretend to judge between 
the niceties of the Yarrow, Thornycroft, Normand, or 
similar designs, but I do say that none of them forms, 
im any way, a precedent for the use of the Belleville 
boiler in large ships. In these small fast boats rapid 
action is the order of the day; coal is burnt at a high 
rate of combustion per square foot of grate per hour ; the 
water is circulated rapidly through the tubes, and the 


steam bubbles, once formed, are freed to do their work as 
early as possible. As far as I can learn, none of these 
quick movements are characteristic of the Belleville 
boiler, which appears to have its claims to notice, based, 
not so much on speed, as on certainty of action ; it is not 
so much the proper instrument for supplying steam for 
a high power, in very limited room, as in the stokehold of 
a British warship, where it would have the best expert at- 
tention, as for supplying steam to turn the coffee mill in a 
grocer’s shop, and left to the tender mercies of the junior 
assistant. In fact, it was such considerations as these 
last that brought the water-tube boiler into active exist- 
ence; the French authorities practically compel the use 
of safety boilers in towns; and so, having become the 
national boiler, it was inevitable that it would find its 
way on board ship. 

Well, the Admiralty having decided that they would 
not do as other Englishmen do, and hearing of the per- 
formances of the Messageries boats, sent an engineer to 
see all about it. These are mercantile steamers, running 
under natural draught, in the usual way, and having en- 
gines whose cylinders bear ratios to one another cus- 
tomary in the mercantile marine, the conditions in every 
respect being quite opposed to what is found in a warship. 
I should have imagined that the first step to be taken, 
after selecting a suitable engineer, would have been to 
look out a ship whose engines were as nearly as possible 
the same as those in the French boats, but having cy- 
lindrical boilers, and send the man a trip in her, so that 
he would see just what the phenomena were, which he 
was to compare and report upon. Dr. White claims that 
the Admiralty know pretty much everything about every 
craft afloat, and, assuming that British ships are tabooed, 
they could have sent him a run to New York and back in 
a German steamer, the Fiirst Bismarck, for example, 
which, of course, they know all about. She is a twin- 
screw, each engine having cylinders (in approximate 
English measure) 43 in., 67 in., and 106 in. in diameter 
by 68 in. stroke, the French boats being 44 in., 67 in., 
and 106 in. in diameter by 54 in. stroke, so that is very 
fair. The Fiirst Bismarck, in her nine boilers, has 1450 
square feet of grate and 47,000 square feet of heating 
surface; and she indicates, say, from 7000 to 7500 horse- 

wer continuously each engine; and, after the run in 
a seeing this work done for a week on end, and noticing 
the coal consumption, he would have been able to see 
exactly how the Belleville boilers in the Messageries 
Maritimes boats performed when the engines were indi- 
cating 7000 horse-power, which Messrs. Maudslay affirm 
they can maintaiv. Again, if he had previously served 
in a ship of the Royal Sovereign type, and knew what 
she would do under forced draught, he would naturally 
speculate as to the effect of adding forced draught on the 
Navy system to the Fiirst Bismarck, with boilers of the 
same type, with the possibility of getting a maximum of 
more than double the Royal Sovereign’s power, with suit- 
able engines, out of nine such boilers; and, of course, on 
board the Messageries Maritimes boat he would carry on 
a similar train of thought. But all this was not per- 
mitted ; the engineer was simply sent, without any 
suitable preparation, to make a report on what he saw, 
whether he understood its significance or not, and his 
superiors formed the conclusions, which, it appears, are 
favourable to the Belleville boiler, as it has been accepted. 

To afford the slightest justification for such conclusion:, 
it is clear that the engineer must have been shown some- 
thing out of the ordinary every-day work of the ships, 
which, as I pointed out in my last letter, is only 14 knots 
an hour on the outward voyage, presumably with 16 boilers 
at work. On the homeward voyage the speed is rather 
better, especially the last stage, from Port Said to Mar- 
seilles, where it rises to nearly, if not quite, 154 knots. 
To supply steam for the 5000 horse-power which it is 
said is required for this speed, from boilers such as those 
in the Australien, with 623 ft. of grate and 20,000 square 
feet of heating surface, is a task not likely to impress 
anybody; and in absence of definite information we 
must conclude that for the benefit of the naval engineer, 
such a spurt as that one by the Armand Béhic on No- 
vember 27 and 28 last, was exhibited ; when I suppose 
about 7000 horse-power was maintained for 30 hours, the 
corresponding speed of ship being 16.8 knots. Messrs. 
Maudslay are extremely loath to say whether the grate 
area and heating surface of the Armand Béhic are the 
same as the Australien’s or not; if my information is 
correct, they are considerably more, say just half those of 
the Fiirst Bismarck, so if our engineer had made a 
voyage in the German boat first, and seen, say, 14,000 
horse-power steadily maintained for a week under natural 
draught ; and then seen the Armand Béhic, with haif the 
engines and half the boilers, indicating half the power, 
he might also have expected that to go on for a week, in 
which expectation he would be disappointed. The Aus- 
tralia, racing with the Armand Béhic, was only steam- 
ing @ small fraction of a knot per hour faster than she 
had averaged with the mails on board, on the outward 

assage of that voyage, and about the same as she and 
her sister Himalaya had done on other voyages before 
and since. From which it appears that the Peninsular 
and Oriental Company can afford to drive these two ships 
at all times about as hard as they can make them go; 
end when we see that the ordinary working speed of the 
Messageries boats is so much lower than the ordinary 
speed of the Himalaya, and of that which the 
Armand Béhic showed herself capable of maintain- 
ing for 30 hours, we can only conclude that they cannot 
be driven at that speed continuously on account of the 
ruinously extravagant coal consumption. The Messa- 
geries Company enjoy an enormous subsidy, the service 
to Australia, we are told, is very popular, and therefore 
the earnings from passage money must be correspondingly 
large ; and if the Armand Béhic is the same as her sisters, 
and they can do what she has done, why not then run the 





boats faster, and still further enhance the superiority of 
the service over its rivals? They have ample time at 
their outside terminal port, and stay five weeks every 
voyage in Marseilles; a little increase in s would 
enable the service to be worked with three boats instead 
of four. Why not do so? The company are fully 
alive to the economic value of reducing the number of 
ships for a given service, and cut one of their boats out 
of the China line, some time ago; in fact, the si- 
bility of doing this in a regular trade, is one of the 
most powerful inducements that can be held out to a 
shipowner to accept a fresh advance in marine engineer- 
ing ; and if the Messageries Company, with such induce- 
ments to reduce the cost of the service, and at the same 
time further its popularity, refrain from doing so, it can 
only be on account of a concomitant increase of expen- 
diture from some cause, which is absolutely prohibitive. 
The Admiralty may not see the force of this, but mercan- 
tile shipowners will do so easily enough. I do not assert 
for one moment that the consumption of coal is abnormal 
at their usual working speeds, indicating 7 to 8 horse-power 
per square foot of grate; but the fact remains that the 
company, which presumably understands its own boats, 
takes care the rate of consumption goes no higher, and 
that only on part of the voyage. 

The Messrs. Maudslay, in their advertisement in Ener- 
NEERING, give the horse-power of the Messageries boats 
at 7000; and of the Northern Steamship Company of 
America’s boats as 6000 ; but we have seen that in one of 
those latter—the North-West—for, let us say, the same 

wer, there is an increase of 30 per cent. in grate and 

eating surface over the former, as given in the pamphlet. 
We have seen that this provision was made by an engi- 
neer of considerable experience with the Belleville boiler ; 
and unless, or until, Messrs. Maudslay are prepared to 
show some adequate reason for the difference in the two 
installations, or assert that Mr. Coryell is incompetent, I 
am prepared to accept the views of the man with the 
largest experience, and least interest at stake. The more 
so as Mr. Coryell’s practice coincides with the Messageries 
—— regulations for the economical working of their 
ships. 

The Admiralty decided that the working of the Mes- 
sageries boats on a standard of 8 horse-power per square 
foot of grate threw a clear and sufficient light on a path 
out of difficulties begotten of trying to get 20 horse- 
power per foot of grate from a cylindrical boiler, and 
then not being satisfied, so they puta set of Belleville 
boilers in the Sharpshooter for immediate experimental 
purposes ; and got out designs for a new cruiser just large 
enough, after pee for the boilers, to permit of a 
small increase on the Blenheim’s armament, and to carry 
the same coal on the designed draught. In order to save 
500 tons in weight of boilers, about 2500 tons is added to 
weight of ship, which need not have been more than a 
lengthened Blenheim, of about the same ratio of length to 
breadth as in the Apolloclass. Such a ship of, say, 11,000 to 
11,500 tons displacement would have given all the essential 
features of the Powerful, would have gone through the 
Suez Canal, and the difference between the weight of her 
cylindrical boilers and the Powerful’s water-tube boilers 
to do the same work, from the nation’s point of view, 
would have been far less than 500 tons. hat we are 
going to get is a pair of ships so remarkably conspicuous 
and so easily recognisable that the vessels they are 
intended to destroy will have a very good chance of 
escape, from the ample warning they will have of their 
approach ; always assuming that the enemy’s commander 
can resist the temptation to test his gunnery efficiency on 
such superb targets. : 

Having completed the alterations to the Sharpshooter, 
one would naturally suppose that the Admiralty would at 
once take steps to put the boilers to a fair test; and as 
they know, or claim to know, all about the other vessels 
round our shores, the facilities for doing so must be 
obvious to them. Why does not the Admiralty send the 
Sharpshooter to Weymouth, and let her run, say fox a 
month, side by side with the Great Western’s Channel 
Islands boats? The Antelope, Lynx, and Gazelle are all 
of the same length and breadth as the Sharpshooter, and 
about the same draught and displacement (more, if any- 
thing). ey are twin-screws, with triple-expansion 
engines, and have two single-ended cylindrical boilers, 
with 118 square feet of grate, and 3800 square feet of heat- 
ing surface, with forced draught in closed stokeholds, 
We are not told what the grate and heating surfaces 
in the Sharpshooter are, but as the Maudslay pamphlet 
shows an alternative installation to the Dryad’s, with 
349 ft. of grate and 10,000 ft. of heating surfaces, we may 
safely conclude that in those matters the Sharpshooter 
has more than double the amounts of the Gazelle. The 
Ibex is alarger ship, with, say, 50 per cent. greater displace- 
ment than the Sharpshooter, but fitted with engines hav- 
ing the same diameters of cylinders—22 in., 34 in., and 
51 in. Of course the stroke is longer, there being no such 
restrictions upon it as in the naval vessel. The grate and 
heating surfaces of the Ibex are about double those of the 
Gazelle, so that she is also at a disadvantage as compared 
with the Sharpshooter. I really do not see that anything 
could be fairer than these comparisons, so if the Admiralty 
are in earnest in their desire to know the truth, Jet them 
send their ship to Weymouth, and take the Gazelle and 
run side by side with her for a week wherever she goes, 
and then tackle the Ibex for a week, and then try 
them again a second time. The Great Western would 
willingly agree to supply the coal from their store. Let 
there be absolute fairness in the staff carried in the stoke- 
holds, no subterfuge, secrecy, or deception, and we will 
acquire information of real value. Of course it must be 
understood that such trials have no bearing whatever on 
the question of fitting cylindrical boilers in ships of the 
Sharpshooter class. Such a thing is not proposed for 





a@ moment; but the fact that Belleville boilers are fitted 
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in that ship gives a fair opportunity of testing their | 
merits as compared with cylindrical boilers in a similar 
ship with smaller engines, and in a larger ship with 
similar engines. 

I do not follow Mr. Howden in using the word “ chal- 
lenge.” My objects are different from his ; but I do draw 
public attention to the facilities that exist for a trial of 
the relative merits of the boilers, and leave it to those 
interested to act as they please, and take all responsibility. 

Dr. White, speaking of the speed of the new battle- 
ships in his paper at the last spring meeting of the Insti- 
tution of Naval Architects, said: ‘‘ Fortunately it is now 
possible to refer to a thorough test of the Royal Sovereign 
on a trial made from Plymouth to Gibraltar.” From the 
use of the word “fortunately ” in this connection we may 
infer that the Admiralty are only too glad to avail them- 
selves of such opportunities as occur to test their ships 
under working conditions; and regret that such oppor- 
tunities are so seldom afforded. Well, now is their 
chance to eg their sincerity, and justify the new-born 
activity of the Intelligence Department. When four 
.arge twin-screw steamers were running, under forced 
draught, between Queenstown and New York two or 
three years ago at speeds of 20 to 20.7 knots per hour, it 
did not occur to that department to draw the attention of 
the Board to the advisability of investigating the matter, 
although forced draught was giving them some bitter ex- 
periences. Nor, when it was required to build a cruiser 
long enough to overhaul a modern fast mail steamer, did 
the Intelligence Department represent the desirability of 
sending some competent person to make a few runs across 
the Atlantic in such steamers of different lengths, and see 
how that factor affected the performance. Assuming, 
of course, that the British mercantile marine is tabooed, 
the Admiralty representative might have crossed by, eay, 
the American liner New York, of 527 ft. long, and then 
by the Hamburg-American liner Columbia, 463 ft. long. 
Knowing the displacements and indicated horse-powers 
of the two ships, he might, perhaps, have formed a fair 
estimate of the extent to which difference in speed was 
affected by difference in length; and applied the results 
to the case of the Powerful, which it was imperative, 
should not be a foot longer than was absolutely necessary. 

It is safe to say that the Intelligence Department never 
dreamt for one moment of suggesting such things ; it was 
too much engrossed with the 14 to 15 knot performances 
of the Messageries boats, and perhaps it requires a hint 
to draw its attention in any required direction. 

With regard to the suitability of the Belleville boiler 
for the large ships, the thing simply comes to this: Either 
a square foot of grate and of heating surface have the 
same value in a Belleville boiler as in a cylindrical boiler, 
or they have not. If they have, then the later French 
battleships have boiler installations so superior to those 
in our battleships, built and building, as to give them the 
higher sustained sea speed, with all its advantages in 
strategy and tactics; in short, the command of the sea. 
If a equare foot of grate and of heating surface in a Belle- 
ville boiler have not the same value as in a cylindrical 
boiler, it was the duty of the Admiralty to make quite 
sure of the ratio between them by suitable tests, before 
they even entertained the idea of fitting such boilers in a 
ship of any importance ; and this is just what the Sharp- 
shooter is supposed to be for. Having properly estab- 
lished this ratio, the question becomes, How does the 
weight of, and space occupied by, an installation of Belle- 
ville boilers for the power required in a given ship, com- 
pare with the weight of, and space occupied by, the 
installation of cylindrical boilers, with so much less grate 
and heating surfaces, that the same coal stowage in both 
cases, insures the same radius of action at the same 
speeds? The Admiralty use forced draught in a closed 
stokehold ; so they do in the Ibex. The engines of the 
Ibex and Sharpshooter have the same diameters of cy- 
linders, and run at about the same piston speed ; but the 
Ibex is a larger ship than the Sharpshooter, and the firm 
who built her have no experimental tank. Let the two 
boats run side by side for a couple of weeks, burning the 
same quality of coal, and the Adoaealty will have a pretty 
good idea of what Belleville boilers would be required to 
give the engines of the Sharpshooter the same command 
of steam for continuous running, on the same coal, as the 
cylindrical boilers of the Ibex give her engines. If the 
results on the basis named are favourable to the Belleville, 
then try it on a larger scale; :f not, let the matter stand 
over pending improvements. 

If the Admiralty have data which prove to them that 
the Belleville is the superior boiler on this basis, why not 
fit it to the Prince George and the other battleships 
recently laid down, as well as to the cruisers of the Talbot 
class? for the proposed boiler installations in all these 
ships are only a parody on marine engineering. If the in- 
formation available so far does not justify such a step, 
what justification was there for deciding, months ago, on 
boilers which are still in the experimental stage as far as 
the Admiralty are concerned, for ships of the very first 
importance, ships the necessity for which more than any- 
thing else secured the nation’s assent to the large expendi- 
ture proposed by the present Board? An assent, by the 
way, which it will be far from wise to reckon on in future 
without some modification of the control of the Navy in 
the direction of getting a better return for the outlay 
from the point of view of the nation and its responsible 
Ministers, a consideration that future naval aspirants to 
a seat at the Admiralty Board should bear in mind. The 
country does not exist for the Navy, but the Navy for the 
country; and there would be little compunction about 
making a radical alteration if the present system does 
not show to better advantge than it seems to be doing 
now. 

Our new battleships have margins of 2500 tons weight, 
and a considerable internal capacity over the very largest 





ships of other Powers, and it is the duty of the naval 


members of the Board to see that these margins are 
properly distributed among the claimants on them, offence, 
defence, speed, and coal endurance. If such a proper 
distribution were made, our ships should be superior to 
those of other Powers in all these qualities. To assert, in 
view of the provision made for boilers in the ships of 
France, Russia, Italy, and the United States, ships 
smaller than ours, that such a reasonable provision for 
boilers, as to secure a sustained sea speed, even equal to 
that of these foreign ships, is being made in the new 
battleships, is to assert what is palpably false and 
ridiculous. If the Admiralty are in earnest in desiring a 
sea speed for our ships at least equal to that of the corre- 
sponding vessels of other Powers, they will have to take 
very different steps from those they are now taking, and 
be guided by facts, not by personal pique or whim. At 
present they are spending the public money in paving the 
way for a public disaster. 
I am, Sir, yours obediently, 
ARGUS. 








CAPITAL AND LABOUR. 
To THE EDITOR OF ENGINEERING. 

Sir,—Your correspondent ‘‘F. G. W.” says, ‘From 
statistics it was shown that the wages of 3300 men work- 
ing at the London docks averaged 8s. per week all the 
year round.” He then goes on to puta string of ques- 
tions. However, before answering him, I would like a 
little more information. Who got up these statistics ? 
Are they reliable? Does his partial statement convey 
the truth, the whole truth, and nothing but the truth? If 
he can satisfactorily answer these three questions, then I 
would ask, How many of these 3300 men do not wish to 
work for more, on an average, than 8s. per week? This 
sum is quite sufficient to keep some loafers in beer, and 
their wives, by working as charwomen, keep them in 
clothes, food, and a house. Then how many of these 3300 
men are so lazy that a few hoursa day or an occasional day 
in the week is as much as they wish to work ? Then, how 
many of these 3300 men have, by their former drunken 
habits, rendered themselves pbysically unfit for a full 
week’s work, or even for a full day’s work ? How many of 
these said 3300 men are tramps, who only occasionally work 
at the docks, being compelled to do, when sponging on 
their friends will succeed no longer? These few questions 
will require to be answersd before I can answer his. I 
know little of the London docks, but I know some- 
thing of the men who work at docks and quays elsewhere. 
I have seen half a dozen men standing on the qua 
smoking for hours, but who refused an odd job, for B ve 
they were offered payment at the rate of 15d. per hour. 
I have seen a good number of quay labourers working 
hard from six in the morning till six at night, discharg- 
ing a vessel, and nearly the whole of them on re- 
ceiving their day’s wages adjourn to a public-house to 
sit and drink till put out at 11 o’clock, and I have said, 
‘Foolish men, to work so hard and leave their wages with 
the publican!” But the evil did not end there. Some of 
them, because of the night’s drinking, were unable to be at 
their work in the morning, and when able to come their 
places were filled up, and they were then on the unem- 
ployed list. In the fools’ paradise in which “ F. G. W.” 
believes, what would be done with men who were lazy, 
disobedient, insolent, careless of the tools intrusted to 
them, wasteful of material, dishonest, &c.? At present 
they can be paid off, and swell the army of the unem- 
ployed. But in “ F. G. W.’s” Utopia there are to be no 
unemployed ; no matter what may be the character or 
habits of the man, he must get a job, or at least the 
industrious, the sober, and the thrifty would be com- 
pelled to support the lazy, the drunken, and the 
thriftless. This might be a very fine arrangement for 
the latter class, but I fear the former class would not 
submit to such a burden. ‘‘F.G. W.” is dodging, when, 
because I said I did not understand what he meant by a 
stupid, or at least an ambiguous, statement he made, but 
which I specially quoted, he says, “It is not fair of 
‘J. M.’ to brand propositions which he admits he cannot 
understand as nostrums and quack remedies.” I never 
once hinted that I did not understand his nostrums and 
quack remedies. The quack pills he vends for the use of 
sickly Socialists are wholly composed of three ingredients 
—namely, confiscation, plunder, theft; and however 
much he may sugar-coat them, these are their component 
parts. ‘“ F.G. W.” tries to make your readers believe 
that the family of ‘‘a labouring man in London, who 
only earned 22s. per week,” must have been in a miser- 
able state during the time he was saving ‘‘to buy 
six houses.” Can he make your readers believe that 
the saving man’s family was in a worse position than 
the family of the man who, if he choose to work, could 
earn 50s. per week, but whose family, because of his 
drinking, is neither fed, clothed, nor properly housed. 
“F. G. W.” says, ‘I still await ‘J. M.’s’ explanation 
of the anomaly and fact, that while thrift has increased 
by giant strides during the past 40 years, the unemployed 
problem has increased in intensity in equal ratio.” The 
increase of thrift has nothing whatever to do with the 
unemployed problem. He might with greater propriety 
have asked, y have the unemployed increased in 
exactly equal ratio to the increased ‘‘ gassing” indulged 
in by Socialistic agitators? ‘‘F. G. W.” wishes, in the 
last paragraph of his letter, to infer that the thrifty man, 
by saving a part of his income, decreases consumption 
and increases the unemployed. This is a favourite cry 
of the confiscator, But can he not, from his own 
‘No. 2 example,” see the fallacy of such acry? Accord- 
ing to his own statement, the thrifty man bought six 
houses; to build six houses gave employment to brick- 
layers, carpenters, plasterers, slaters, painters, &c. But 
if the thrifty man had, instead of being so, been a drunken 
man, who spent his earnings in the public-house, to 





whom would he have given employment? Further, is 
‘““F. G. W.” such a fool as not to see that if the thrifty 
man does not bury his savings in the earth, nor spend 
them on drink, he spends them, so far as is necessary, on 
food, clothes, &c., for himself and family, also for furni- 
ture and fuel for his home, and what he saved, after 
paying all necessary expenses, he placed in the bank ; the 
bank lends it to others to build eames ships, houses, 
&c., thereby providing employment to large numbers of 
working men. When the thrifty man died he left to his 
family six houses. which were a source of income to them, 
but when “FG. W.’s” model, the lazy, drunken, thriftless 
man, died, he left nothing but debt, and his family were 
sent to the workhouse, to be supported by the industrious 
portion of the community. 
I am, yours, &c., 
J.M. 





THE ENGINEERING STAFF OF THE 
ROYAL NAVY. 
To THE EprToR OF ENGINEERING. 

Srr,—“‘ Pro Patria’s”’ letter in your number of the 26th 
ult. aims at supplying a deficiency in the number of engi- 
neer officers of the Royal Navy, and whilst his scheme is 
full of merit and has much to recommend it, there are 
grave obstacles which he seems altogether to have over- 
looked. 

He proposes that 10 sub-lieutenants or lieutenants 
should go through a course of engineering to cover two 
years and nine months, and that this number would help 
to relieve, partially, the embarrassment of the deficiency 
of numbers. 

1. Certainly 10 would be a slight stop-gap till more 
officers could be put through the college, but for a few 
_— to come they could not be spared from the 

ieutenants’ list, which, for the present, renders the thing 
quite out of the question. 

2. He mentions ‘‘ smart young subs.” A sub-lieutenant 
who is smart, i.¢., has a very good prospect of getting to 
the top of the tree, would not turn aside into a branch to 
shine there. It would be more advantageous for him to 
remain in the line he is. Therefore it would only be the 
duller ones who would seek for the rank of lieutenant (E.), 
and certainly two years and nine months would not be 
sufficient training for such officers; five years would be 
nearer the mark. 

8. The rank of these officers, compared with the pre- 
sent engineer officers, would be an obstacle that could only 
be overcome by raising the relative rank of all engineer 
officers, for no lieutenants would agree to come down in 
rank for the sake of becoming engineers. At the present 
day a lieutenant obtains that rank at about 21 to 22. 
which same relative rank is not reached by engineers till 
about 33 years of age. 

Now taking the “smart sub of 19” mentioned in ‘‘ Pro 
Patria’s” letter: After two years and nine months’ 
course be would be aged 22, and have his lieutenant’s 
commission already. He now has to do three years as 
watchkeeping engineer, ranking third (if third, why not 
junior, seeing he has only just left college?) in the list of 
engineers on board. But the senior engineer is seldom, 
or never, higher than one-and-a-half stripes’ rank, 7.e., 
ranks with, but after, a lieutenant. How, then, could a 
senior officer serve under him ? 

So, too, certain promotion to commander (E.) after 12 
years’ service would be by no means agreeable to the other 
engineer officers, who have to serve for many more years 
to reach that rank, and it would be certain to raise an 
outcry on their part, for the new lieutenants or com- 
manders (E.) would very shortly, on account of their rapid 
advancement, absorb all the good billets, leaving to the 
old-style engineer the hard work and fewer good billets 
than formerly. These three clauses will, I think, show 
the objections to ‘‘ Pro Patria’s ” scheme. 

The amelioration of ‘the engineering branch must come 
from within, and not from without. 

What I would suggest for making the engineering 
branch more popular, would be: 

1. As ‘“ Pro Patria” suggests, make engineer officers 
executive so far as concerns their department. 

2. Give them lieutenant’s rank on promotion to engi- 
neer, and lieutenant of eight years’ rank on promotion to 
chief engineer, instead of ranking with but after until 
reaching staff engineer. 

I am also of opinion that the chief engineer of a ship 
should be of the same relative rank as the executive 
officer. 

3. Raise the pay of the senior ranks by more even pro- 
gression than now exists, by doing away with the system 
of or neg 5 on promotion to chief engineer, half junior 
service, and 11 years later full junior service ; and also 
raise the maximum pay to be obtained by a fleet engineer, 
perhaps abolishing charge pay altogether, it being com- 
muted into the fixed payment. 

These propositions I put forth in place of ‘‘Pro 
Patria’s,” and they cannot fail to increase the popularity 


of the branch. 
Tam, Sir, your obedient servant, 
November 4, 1894. 





TUNNELLING THE PYRENEES.—Two tunnels have been 
commenced through the mountain barrier separating 
France and Spain. The tunnels, which will each be 
about five miles in length, are for the use of two interna- 
tional lines of railway, each having its own separate 
tunnel. The first of these lines will start from St. Giron 
in France, having for its objective point Lerida in Spain, 
while the second will start from Cloron in the Basses- 
Pyrenees and join the main line from Saragossa to 
Barcelona. A term of 10 years is assigned for the com- 
pletion of the entire project, 
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WE publish above an illustration of an ore sampling 
machine, the invention of Mr. Bridgman, of 
Chicago, and manufactured by Messrs. Fraser and 
Chalmers, of the same city. The machine is placed 
near the crushers into which the ore and matte are 
fed for breaking. The crushed ore is discharged 
into the machine through the feed-pipe F, and passes 
successively through a series of three dividing hoppers; 
these are driven at varying speeds, which can be 
regulated to retain more or less of the ore for sampling. 
The great bulk, however, falls through the machine by 
the spout S, and is then lifted to go through the various 
subsequent processes. The speed of the receivers 
thoroughly mixes the broken ore, and when, finally, 
the samples are delivered into the boxes Z}, Z?, they 
may be taken as thoroughly representative of the 
whole charge. Forty thousand pounds of crushed ore 
will pass through the machine per hour, and the small 
part automatically reserved is found to be as repre- 
sentative of the bulk as in the case of the best hand 
sampling. In the illustration the separating hoppers 
are marked I., II. III., ; they are driven by gearing 
at varying speeds ; No. I. at 5 revolutions per minute, 
No. II. at 15, and No. III. at 45 revolutions. By this 
arrangement the mixing is perfected, and any desired 
percentage can be automatically reserved. The above 
diagram indicates the method of subdivision obtained 
from two consecutive machines. We believe that 
these separators have found a considerable application 
in the United States. 





INDUSTRIAL NOTES. 

THE newer class of trade unions, and the more 
recent leaders in the labour movement, spare no 
pains to make it clear that labour battles in the future 
are to be fought on new lines by political weapons, 
instead of by industrial warfare as in the past, and in 
the present for the most part. Whether this transfer- 
ence of the fight from particular localities and trades, 
and generally from a single firm in a trade, to the 
political arena will, in the end, be beneficial to work- 
men, is a matter of opinion, and in the view of many 
well able to judge, is open to grave doubt. One thing 
1s certain, namely, that employers will be better able 
to resist encroachments, for they will be able to act 
together in a body, on general grounds, whereas now 
they often find their interests at variance, and refrain 
from taking part in a labour struggle when the issues 
do not directly and immediately concern them. On 
the other hand, it is questionable if the workers can 
80 organise their forces as to compete with the political 
forces arrayed against them, inasmuch as the work- 
men will be only one single section, even when all are 
agreed, whereas the other side will command the sup- 
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ort of all sections not absolutely allied to labour. 
Teites there are the great difficulties of organisation, 
some of which would seem to be insuperable. The 
idea is to capture the political organisations and fight 
on labour lines. Thisis the programme of the extreme 
party at the present moment. The alternative plan, 
where they cannot capture existing organisations, is to 
fight both parties and all sections, in order to secure 
their ends and carry their own particular programme. 
Both have been tried, and are being tried, in the local 
elections that have just taken place, and in those 
about to take place all over the country. In the 
recent wel elections, the Independent Labour 
Party claim to have secured the election of eleven 
candidates in England and four in Scotland. Fif- 
teen are not a large force, but perhaps there is some 
significance in the fact that York, Keighley, Dews- 
bury, Glossop, Darwen, and Manchester are among 
the places where the ‘‘ independent labour men” have 
scored a victory. Southampton and Lymington have 
less significance. In Scotland Aberdeen is the only 
place of note where they have been successful, 


The general condition of the engineering trades 
would seem to be that of quietude, not quite amountin 
to the status quo, but nearly so. The Amalgamate 
Society of Engineers has fewer men out of work by 
311 than last month, but still the totals are high—6366 
on donation, as against 6677 last month, out of a total 
of 75,255 members. The number in receipt of sick 
benefit was 1723, and of superannuation allowance 
2526, or a total in receipt of benefit under these three 
heads of 10,615, requiring 4347]. 2s., or 1s. 54d. per 
member, per week. But the total spent out of the con- 
tingent fund was only 1291. 9s. 7d., so that the number 
and extent of actual disputes were limited. The tone 
of the report is more hopeful, for the decrease in 
the number of unemployed, and decrease of expendi- 
ture, leads to the belief that ‘‘there is every reason to 
hope that the turning point of the long depression has 
been reached.” It appears, also, that there is an im- 
provement in the state of trade in America, for there 
is a decrease of 83 out of a total of 246 reported as 
unemployed last month. There is also a reduction of 
the unemployed members im the Australian colonies 
to the extent of about 40 out of 347 reported out of 
work last month. All these indications seem to point 
to a revival, though turning the point is rather slow 
progress. The reports from Lancashire, Yorkshire, 
on the Tyne, the Tees, and the Wear, indicate bad 
trade almost wherever we look ; in Staffordshire 
things are not quiteso bad. The present condition is 
certainly not inspiriting, but it seems that the outlook 
is a little better. The call upon the benevolent fund 
has been suchas to require another levy ; the response 
was so ready that only 146 voted against the proposal. 
The society has some members still out in connection 
with the patternmakers’ strike on the north-east coast. 
The council was averse to the strike, but the men are 
out, and they must be supported. There is one signi- 
ficant reference which deserves attention, namely, that 
the fitters’ and plumbers’ dispute was forced upon the 
society, and was then falsely attributed to its action. 
Some difficulties in connection with repairing work are 


referred to, and it is pointed out that the men engagcd 
on such work are casually employed, while itis of a 
peculiarly dirty character, and yet they get little 
more, except in special cases, than the ordinary wage. 
The matter will, doubtless, claim further attention at 
no distant date in certain localities. 





The report of the Ironfounders’ Society states that 
trade shows no signs of improvement, although there 
is a decrease of 76 on the funds. The total on the 
funds was 3005, as against 3081 last month. Of these 
1731 were on donation benefit, decrease of 22; sick 
benefit, 336, decrease of 17; superannuation, 688, 
decrease of 5; on other trade benefits, 242, decrease 
of 34. There were eight on dispute benefit, an increase 
of two over last month. The total cost for these benefits 
was 961/. ls. 2d., or 1s. 34d. per member, per week. 
The total balance in hand at the date of the report 
was 18,259]. 2s. 2d.; the balance at the same date 
last year was 37,509/. 8s. 10d., a decrease in the 
year, date to date, of 19,2507. 6s. 8d. In view 
of this state of things, the society has voted in 
favour of extending the 5s. per week special relief to 
a second 26 weeks by a large majority. Indeed, only 
718 voted against the proposal. This vote shows that 
the members look forward to a rather gloomy winter 
in so far as trade is concerned. Another indication of 
the badness of trade, and the pressure upon the mem- 
bers, is that no less than 3250/7. 18s. 9d. are due as 
arrears of members, distributed throughout the society 
in almost every branch. This amount is regarded as 
assets, and in all cases of relief from the special fund 
there will be deducted ls. per week for contributions, 
so that members shall not further run behind. In 
view of the pressure upon the funds, the No. 1 district 
proposes to the executive to take 500/. a year from the 
funds, to be invested in corporation stock or consols, 
solely for superannuation purposes. This, if adopted, 
will help to relieve any anxiety with respect to 
old-age allowances, in view of the continued pressure 
in this respect. In the case of the strikes at Todmor- 
den and on the north-east coast, there appears to be 
some dissatisfaction with the executive; but the 
executive say that in the former case the men were 
paid strike pay for eight months, and in the latter 
case for six months, according to the vote of the 
society. A case of boycotting members is brought 
under the notice of the members by the use of the 
character-note system. In this particular case the 
men have been allowed the usual strike pay, but the 
question may arise later on, whenever trade revives, 
so that punishment after a dispute is ended shall not 
follow and fall upon those who took part in the strike , 





The condition of the engineering trades in the Lanca- 
shire districts may be regarded as about stationary, 
taking the branches as a whole. In some departments 
a moderate amount of business is reported here and 
there, and in others the establishments are fairly well 
engaged, that is to say, in comparison with the general 
state of trade. Among others, the boilermakers are 
better off for work than they were, or have been re- 
cently. But, generally speaking, the engineering firms 
throughout the districts are but indifferently off for 
work ; many branches are extremely slack, locomotive 
builders being among the number, and new work 
only comes forward slowly, and not in great weight. 
The contracts secured appear to be at very low prices, 
and are taken in many instances so as to prevent 
stoppages or suspensions. The outlook does not appear 
to be very encouraging in so far as the immediate 
future is concerned. That things are not very bright 
is manifest from the local reports of the engineering 
branches in all the Lancashire districts. Out of 82 
branches, trade was said to be ‘‘ moderate ” only in 28, 
and in some of these it was declining ; while in 60 
branches it was either bad or very bad, and among the 
60 were some of the more important districts of the 
County Palatine, and not in one single instance was it 
said to be even good. The adjoining county of 
Cheshire was about in the same predicament, in so far 
as employment in those branches was concerned. 
Fortunately, no serious labour troubles exist to compli- 
cate trade. Things in this respect work very smoothly, 
perhaps as u result of the very moderate attitude of the 
Lancashire engineers in the years 1889 and 1890 ; when 
other trades were ina ferment, they were content to go 
quietly on without serious disturbance. In the iron 
trade the condition of things is about the same ; busi- 
ness is from hand to mouth as necessities require, no 
pressure being visible of any kind. Prices remain 
nominally as before, but there is a lack of firmness in 
this respect, the tendency being in a weakening direc- 
tion. In the finished iron trade all branches are more 
or less depressed, the forges being, as a rule, only 
partially. employed on the new business coming forward, 
Quotations are unchanged, but there is a tendency to 
give way where the offers are favourable. In the steel 
trades things remain very quiet, and prices are low, 
but low prices do not tempt speculation. In the metal 
trades generally business is slow, buyers apparently 





holding back in the hopes of some concession; but 
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some have waited long enough, and the orders are 
rather more freely given than they were. 





In the Wolverhampton district the engineering 
trades are said, by the local reports of the en- 
gineering branches, to be moderately employed. But 
in the Ironfounders’ reports trade is reported to 
be bad, Looking at the general run of trade in the 
iron and steel easban, there has been a steady 
business tone, though the orders given out have not 
been large; but the transactions recorded show a 
higher total than for some weeks past. The material 
most in demand has been marked bars, best rivet 
iron, and plates, all of which continue in improving 
request by local consumers chiefly, the prices in all 
cases being stronger. Second qualities sell more 
slowly, and in smaller lots, For the commoner quali- 
ties buyers hold out for lower rates, but makers decline 
to make concessions, Merchants decline to speculate, 
it seems, for future supplies, but stocks are in all, or 
nearly all, cases very low indeed, and consequently 
some orders have been given for various classes of 
finished iron, in case of any spurt. Sheet-makers are 
full of orders, both best thin and the commoner 
qualities being in active request. Several expiring 
contracts have been renewed at recent rates in these 
qualities. Galvanised iron is in request for export, 
quotations being well maintained. (Good business has 
been done in steel sheets, billets, and plates, producers 
refusing to accept lower rates; but hoop and strip has 
only had a limited sale. On the whole, the iron and 
steel trades of this part of Staffordshire maintain their 
position fairly well, and the outlook is by no means 
bad as compared with other districts. 





In the Birmingham district trade has been somewhat 
slower, the tone in the local iron trade being quiet. 
New orders are scarce, both as regards crude and 
finished iron, and prices have been irregular. But 
some of the larger makers have been busy on con- 
structional work and export orders, while the smaller 
firms have been doing a slow hand-to-mouth kind of 
business. There has, however, been more inquiry for 
marked bars lately. The recent orders of the 
Government as to short time have reached Sparkbrook, 
where the men in the Small Arms Factory will cease 
the week’s work on Fridays, thus giving up the shorter 
day of Saturday. In engineering, three branches re- 
port trade as moderate or improving, and three as 
bad. The local ironfounders also report trade as im- 
proving. With these reports before us, it appears that 
trade is taking a slightly better turn, which it is to be 
hoped will carry these industries well over the winter. 





The threatened struggle in the building trades 
of London seems to be developing, with what 
future results no one can foresee. Singularly enough, 
it has begun with the same firm as that which finally 
led to the lock-out in 1859, Messrs. Trollope and Sons, 
It is somewhat curious to observe that no reference is 
made to the dispute in the November number of the 
Amalgamated Society of Carpenters and Joiners’ 
report. So far, indeed, the whole matter seems to 
have originated with, and has been carried on by, the 
body called the Building Trades Federation, a com- 
mittee consisting of members of the various building 
trades unions, The dispute originated, it is alleged, 
over the discharge of two unionists, both brick- 
layers, one originally discharged, and then the other, 
when it was found that he, too, was a unionist. 
The original strike extended to six jobs of the 
same firm, some 300 men being out. Messrs. Trol- 
lope state that there has been no difficulty in 
filling their places, not a single society man having 
been employed since the strike began. So far, 
the whole matter is little better than a storm in a 
teapot. But the result appears to be likely to be far 
more serious, It seems to be drifting into a struggle 
in which the agreement of 1892 will have to be 
revised, or at least reconsidered. It is said that 
the employers contemplate a withdrawal of the 
agreement hitherto existing, unless some amendments 
are introduced. The following appear to be the 
proposed amendments: (1) No distinction is to be 
made on any job between union, non-union, or inde- 
pendent workmen ; (2) one week’s notice to be given 
of intention to strike; and (3) sub-letting not to be 
objected to if the conditions as to wages and hours of 
labour are complied with. 





The discharge of Mr. Alderman Athey by the Great 
Eastern Railway Company has caused some flutter of 
excitement at the East End of London, and especially 
in West Ham, where he has been a member of the 
Town Council for six years. It is to be feared that 
Mr, Athey’s fellow-workmen have exacted too much 
from him ; they have put him forward to represent all 
their grievances as spokesman, and in the recent 
matter of the engine-drivers, he took a rather prominent 
part, whilst still employed at the Great Eastern Rail- 
way Works at Stratford, and while a member of the 
Town Council. For years he was allowed to absent 
himself from work without formal notice, and all went 





smoothly. But when he had to come into sharp con- 
flict with the company, a difference arose. One can 
well understand that the directors felt rather sore by 
the attacks made on the company, and, all things 
considered, it is open to question whether Mr. Athey 
did wisely in voicing the men’s grievances to the 
extent that he did. In these matters there must 
be some restraint. In a Government department, 
or even in the London County Council, the thing 
would not have been allowed to go on for six 

ears, or even six months. This must be remembered 

y those who desire to make all things subservient to 
Government and to municipal control. Men have 
duties as well as rights, and employers have rights as 
well as duties. The two go together. 





Further agitation is going on among the Govern- 
ment employés at Woolwich and elsewhere for a stated 
minimum wage, or, perhaps, what ought to be called a 
‘living wage,” the demand being that not less than 
24s. per week should be paid to any class of labour. 
Lord Rosebery has consented to receive a deputation 
in order to get at the—real facts of the case. 

The question of the alleged outrage, or attempted 
outrage, at the Plymouth Gas Works has developed a 
new feature. The Gas Workers’ Union have offered a 
reward of 100/. for the detection and conviction of the 
guilty party, and having had no claim for the reward, 
they call upon the directors to reinstate the two men 
who were discharged, apparently on suspicion. If a 
member of the union is found to be implicated, they 
offer to give 100/. to the funds of the hospital. 





The close of the Scotch coal strike has now been 
followed by a glut of coal, short time for the miners, 
and complaints of low wages, even in the federation 
districts. In South Yorkshire, South Staffordshire, 
Cannock Chase, Leicestershire, and Warwickshire dis- 
tricts, the depression is serious, the miners playing 
fully one-third of their time, with wages less in pro- 
portion. Some of this is due to the open, mild weather, 
and much also to the quietude of trade in all the chief 
industries. This is a lesson to be learnt, that trade 
cannot be commanded at will. The mere stoppage of 
output at one time will not insure full employment at 
another. Trade will not come at call. It depends 
upon many influences outside of labour questions, and 
the latter cannot absolutely control its course. Not 
even in Scotland are all the men in work. 

The Monmouthshire miners, at their conference last 
week, decided to start an association, to comprise all 
sections of miners, irrespective of the English or Welsh 
federation. A similar association is to be started for 
Glamorganshire, ultimately to extend to the whole of 
the South Wales coalfields; it will then decide 
whether it will remain under the Welsh organisation 
with its sliding scale for wages, or join the federation of 
Great Britain. Really, after all, it is more a matter 
of leadership than anything else. The thing has often 
been tried lotion but the Welsh miners have in the 
long run stood by the scale, even under greater temp- 
tation to revolt from it. 





Some fresh labour troubles are breaking out in 
America, this time in New Orleans, the cotton screw- 
men being on strike. The Government, in order to be 
ready in case of emergency, have placed the militia 
under arms, with Gatling guns, quartered in the 
armouries. The wharf labourers, also, are assuming a 
threatening attitude, and generally matters are in an 
unsettled condition. In other States there is smoulder- 
ing discontent in many quarters, 





In France, the female workers in the National 
Tobacco Manufactory had to be expelled by the 
police on Saturday last. They had refused to do any 
work, but kept possession of the premises, hence the 
interference of the police to get them away from the 
factory. The reasons for the attitude of these female 
workers do not appear, whether they are connected 
with wages, shorter hours, or conditions under 
which employed. Indeed, it is often difficult to 
understand a French strike, either as to its origin 
or settlement. 








TURNBULL’S JUNCTION VALVE. 

Tur junction valve constructed by Messrs. Alex- 
ander Turnbull and Co., of Bishopriggs, Glasgow, has 
a loose gun-metal seat, which is held in place by four 
screws, the heads of which abut against lugs in the 
main casting, as shown in the annexed views. It is 
well known that when gun-metal seats are forced into 
cast-iron bodies they tend to become loose, but with 
the arrangement in question the seat is rendered 
secure. The section shows two different constructions ; 
at the left side an iron chest is pourtrayed with a gun- 
metal ring let into it for the seat to stand upon ; at the 
right side the chest is of gun-metal, and does not need 
the ring. 

The valve itself has a tapered ring below its seat, 
and, consequently, as it is raised, it offers a very gradu- 
ally increasing area for the passage of the steam. By 





this construction the increase of pressure is rendered 

adual. The valve is operated by a screw spindle 
and handwheel in the usual manner ; but in order to 
close it firmly against the steam pressure, an arrange- 
ment of differential screws is provided. The nut in 























which the spindle works is furnished with screw 
threads on the outside, and a handwheel, these threads 
being of a different pitch from those on the spindle. 
Therefore, by turning the second handwheel, a greatly 
increased force is available for closing the valve. An 
indicator shows the amount of opening of the valve. 








STANDARD SCREWS FOR WATCHES. 


The Manufacture of Standard Screws for Machine-Made 
Watches.* 
By Mr. Cuaries J. Hewitt, of Prescot. 
(Concluded from page 622.) 

Turning and Screwing.—The three turning tools are 
made in the form of discs, Fig. 3 (page 622 ante), 
turned on the periphery to the section required, so that 
they may be ground economically without spoiling their 
shape ; circular cutters also go back into the machine 
exactly, no resetting being required. These three cutters 
are carried on straight slides mounted radially on the face 
of the turret, and receive their feed directly from the 
three cams A, Fig. 2, through adjustable connections J, 
Fig. 3, which supply the means for setting the cutters 
so as to turn to the correct diameter. The screwing 
arrangement is connected with a cam B, Fig. 2, at the 
back of the machine, by means of a horizontal shaft 
running through the turret; in Fig. 8, in which the 
turret is supposed to be transparent, it is seen that the 
cam is so shaped as to give a reciprocating motion to 

* Paper read before the Institution of Mechanical En- 
gineers, 
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a pivoted quadrant, which is geared into a pinion on the 
shaft in the turret, and so gives a reciprocating rotary 
motion to the shaft; the latter is in turn geared to the 
die spindle E, as shown in Fig. 10, which thus receives a 
forward motion for running the die on to the screw, and 
a backward motion for running it off. The die spindle 
is also mounted in a sliding head H, which slides in a 
direction parallel to the axis of the screw. This sliding 
motion is controlled by a leading screw, which is geared 
to the die spindle through a series of change gears, much 
the same as in an ordinary screw-cutting lathe. Thus 
the reciprocating motion of the quadrant not only im- 
parts circular motion to the die, but through the change 
wheels and leading screw gives also a longitudinal motion 
corresponding with the pitch required. 

Slitting Saw.—The slitting saw is carried in a frame G, 
Figs. 2 and 3, secured on one end of a rocking shaft which 
runs through the turret horizontally, parallel to the main 


Dia of Cam 24 | 
Width of Face 25 








shaft. On the back end of the shaft is an arm carrying 
a roller, which engages with the slitting cam, as shown 
in Fig. 17. The cam is so mee as to give a slow for- 
ward rocking motion to the slitting frame, and a quick 
return. At the moment that the saw is cutting the slit, 
the saw spindle is approximately concentric with the 
turret; this arrangement is made in order that the driv- 
ing cord shall not be affected by the revolution of the 
urret. 

Screw Carrier.—The quadrantal carrier Q, Figs. 3 and 
2, which conveys the screw from the parting tool to the 
slitting saw, has five distinct motions. It carries a split 
chuck, tapped to correspond with the screw. Normally 
the chuck is held closed by a spring I, Fig. 17, drawing it 
Into a taper hole. When thus closed it runs on to the 
revolving screw, which has previously been nearly parted 
from the rod by the fourth tool. en the shoulder of 
the screw jams against the face of the chuck, it twists the 
screw off, and leaves it in the carrier, which is ia the 
outer position shown in Fig. 17. The carrier then has a 
short horizontal longitudinal motion away from the lathe 
spindle, and a transverse quadrantal motion towards the 
slitting saw, assuming the inner position shown in Fig. 17. 
After the short longitudinal movement is completed, and 
before the quadrantal movement commences, the carrier 
chuck makes a quarter turn on its arm, which brings it at 
right angles to the lathe spindle, and therefore ready for 
the slitting saw to act. After the slitting is completed, 
the motions are reversed ; the carrier chuck first resames 
its position parallel to the lathe spindle, and then returns 











for the next screw. During the return motion the chuck 


levers engage with a fixed cam K on the turret, thus open- 
ing the chuck, and thrusting the complete screw out of 
the chuck into a recess made for the purpose. All the 
movements of the carrier are got from two cams M and 
N, also at the back of the machine, The first cam M is 
a face cam, Fig. 2, which through a lever connection gives 
the short longitudinal forward movement; and the 
second cam N, Fig. 18, through a quadrant and pinion 
gives the turning and quadrantal movements. The turn- 
Ing of the carrier chuck, from a position parallel to the 
lathe spindle to one at _ angles to it, is got from the 
rocking movement of the longitudinal shaft P in the 
turret, The carrier chuck is carried on the end of a 
second shaft Q, Fig. 17, parallel to the face of the turret, 
and mounted in a frame; this frame is carried on the 
end of the ny ap i rocking shaft P, and is free to 
revolve about the latter, while the carrier-chuck shaft Q 
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is also free to revolve in the frame. The two shafts are 
connected by a pair of mitre wheels, It is thus plain 
that any circular motion given to the longitudinal rocking 
shaft P must either rotate the carrier-chuck shaft Q or 
revolve the whole arrangement. In order to obtain each 
of these two motions in succession, two springs are plante 
on the turret so as to engage with thecarrier frame. One 
of these at first holds the carrier frame, so as to prevent 
it from revolving; the longitudinal shaft P then revolves 
independent of it, and through the mitre wheels rotates 
the carrier chuck Q. When the chuck has made the 
necessary quarter turn, a stop R, Fig. 17, prevents any 
further rotation of the chuck shaft Q; and the pressure 
continuing, the holding spring Z is overcome, and the 
quadrantal movement travels the chuck inwards to the 
slitting saw. ; 

Feed.— After each screw is taken from the wire or rod, 
the latter has to be fed forward through the lathe chuck 
through a sufficient distance for making another screw. 
The mechanism for effecting this consists of a hollow feed- 
chuck, Fig. 7, which passes into the lathe spindle from the 
back. The front end of this feed chuck has three longi- 
tudinal slots, extending about 24 in. in length, thus form- 
ing three spring-fingers closed in at the nose so as to grip 
the rod lightly. When the main chuck is gripping the 
rod more tightly. the feed chuck is pulled backwards by 
a cam and lever U, Fig. 7, and slips along the rod. As 
soon as the main chuck opens, the f chuck springs 
forward, carrying the rod with it. The opening of the 
main chuck takes place during the quarter revolution of 





the turret ; and the wire springing forward abuts against 
an adjustable stop W, Fig. 3, carried on the turret. This 
stop is planted in such a position on the turret as to 
continue opposite the end of the lathe spindle all the time 
that the chuck is open. When the feed stop W has 

d over the end of the lathe spindle, the wire project- 
ing from the face of the chuck engages with the tail of a 
click V, and so prevents the click from catching in a 
loose concentric ring Y, Fig. 18, immediately at the back 
of the turret. This loose ring is connected by levers to 
the striking gear of the countershaft. If the click V were 
not held away from the loose ring, it would engage in one 
of four slots or notches cut across the inner rim of the 
ring, and so would carry the ring round with the turret, 
thereby throwing the strap upon the loose pulley. When 
the rod is all used up, no wire 1s fed forward ; the click V 
being therefore not -held away engages in the loose ring 
Y, and the machine stops. 
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Rotation of T'urret.—The means by which the step by 
step rotation is given to the turret, through a quarter 
of a revolution at each step, is shown in Fig. 19. The 
locking slide S, carried in a radial recess in the bod 
of the turret, has a V-shaped notch in its outer end, 


d | for cnenaing, memenierly With each of the four radial 


taper stops T in the headstock, towards which it is 
pressed outwards by a spring at the back. In each re- 
volution of the main driving shaft the cam C strikes the 
lug L on the inner end of the slide, and draws the slide 
inwards, clear of the stop T. In this position it is held 
back by the nose of the side click K, against the outward 
pressure of the spring, after the tip of the cam C has 
cleared the lug L. The opposite cam D now comes against 
the lug G, and carries the slide and turret round through 
@ quarter of a revolution to the next stop T. Just before 
reaching this position, the tail of the click K, striking 
against the stop, releases the slide, which is immediately 
thrown into action by the spring, and again locks the 
turret in its new position, while the main driving shaft 
makes another complete revolution. 

Slit.—The width and shape of the slit in the screw head 
are not unimportant matters. Until recently it was 
usual simply to run a saw through the screw heads, 
thereby forming a slit with parallel sides ; whilst for the 
better classes of work the external corners of the slit were 
filed off during polishing, in order to retain the good 
appearance of the screw, because otherwise the screw- 
driver bore against the sharp edges and threw up a burr. 





It is now customary to make the slits of a width propor- 
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tional to the diameter of the thread, and to use a cutter 
whose sides are inolined to the centre line at an angle of 
about 5 deg., or 10 deg. over all. 

Screw-driver.—It was also found necessary to wage 
war against the ‘‘ handy ” screw-driver, which was mostly 
made from the first piece of steel picked up; and a pair 
of flats were then filed on it in the usual hurry. Screw- 
drivers are now made with standard taper holes and loose 
tapers, the latter being made economically in large 
quantities to the same taper as the slit. Ifa screw-driver 
breaks down, a new taper is at once inserted ; a frequent 
cause of botching is thus removed. The screw-drivers 
are designed so that no more power can be used than is 
just enough to drive the screw home; and the narrowness 
of the slit prevents a large and powerful screw-driver 
from being used on a small screw. 

Polishing.—The methods of polishing are various, and 
depend largely upon the style and quality of the watch 
for which the screws are intended. If flat heads are 
required, two or three hundred screws at a time are 
mounted in a series of holes in a plate, and are ground 
and polished on a vertical grinding mill, which in appear- 
ance is much like an ordinary drill-press ; but the bottom 
table revolves and is placed eccentrically to the top 
spindle. The latter is weighted so as to exert a down- 
ward pressure on the bottom table; and carries an arm 
fitted with a male centre, which is put into a correspond- 
ing female centre in the back of the plate of screws, thus 
pressing the screw-heads down upon the bottom table, 
which is supplied with polishing material. The motions 
of the arm and table are always in opposite directions ; 
and the two spindles are so arranged that each part of 
the whole surface of the bottom table has contact with 
the screws in turn. Where round heads are required, 
the screws are put into holes drilled radially into a half 
sphere on the nose of a lathe spindle, and are then ground 
and polished, which gives them a spherical contour, 
Many machines are also in use for doing the screw-heads 
separately; these undoubtedly give the best results, 
because any burrs left from the slitting are more effec- 
tually removed. When screw-heads of slightly conical 
shape are required, they are economically formed by 
polishing three together. Each screw is mounted in a 
separate spindle, three of which are arranged in the form 
of a triangle; then by throwing the spindles out of 
parallel, or by varying their length, and by using a 
polishing dise which adjusts itself on all three, the desired 
conical head is obtained. i 

Conclusion.—For introducing so many small details into 
this paper the writer’s excuse must be that these seeming 
trivialities have an obstinate habit of taking up a most 
uncompromising attitude, and blocking the road which 
leads to success. The modern watch factory is indeed the 
result, not so much of a brilliant effort of genius, as of 
the perseverance of many minds persistently bent on 
carrying their ideas to a successful issue. 





BOILER EXPLOSION AT SALFORD. 

A YORMAL investigation by the Board of Trade has 
been held at the Salford Town Hall, with reference to the 
cause and circumstances attending the explosion of a 
boiler, which occurred on September 7 at the works of 
Mersrs. Dutton and Renshaw, machinists, James-street, 
Salford. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. Alexander Gray, consulting 
engineer. ; 

Mr. Gough appeared for the Board of Trade, and, in 
opening the proceedings, stated that the boiler in question 
was of the one-flued or Cornish type, measuring about 
12 ft. in length by 4 ft. 6 in. in diameter in the shell, and 
2 ft. 5 in. in the furnace tube. The plates, which were of 
iron, had been originally about % in. in thickness. The 
boiler was single-riveted throughout, the pitch being 2 in. 
It had been bought second-hand some 10 years ago, and 
was usually worked at a pressure of from 30 lb. to 35 Ib. 
on the square inch. ; 

Examinations were made of the boiler from time to 
time by Messrs, Dutton and Renshaw, but these exami- 
nations, it was admitted, were not thorough, as the firm 
never removed the brickwork at the back, in order to get 
at the condition of the plates. To do this would have 
involved considerable trouble and cost, and as all the 
remaining parts of the boiler seemed good, the firm were 
content to acsume that that part was good also. They 
were aware that water accumulated on the other side of 
the brickwork, but they did not think that dampness was 
thereby seb up, or that the boiler plates were gradu- 
ally wasting away. On the morning of Friday, Sep- 
tember 7, the boiler was fired as usual, and steam was got 
up to a pressure of 32 1b, At 11.30 the boiler burst with 
great violence. The last two belts at the back end rent 


longitudinally over the left-hand seating wall, and from M 


the extremities of this rent the plates were torn circumfer- 
entially through several feet, thus foming a large opening 
through which steam and water rushed, lifting the boiler 
from its bed and throwing it to a distance of 30 ft., causing 
it to turn a complete somersault in its flight. A large 
breach was made in the wall of the works, exposing two 
storeys, and allowing the first floor to collapse ; in addition 
to which, considerable damage was done to the adjacent 
remises tenanted by Messrs. Kay and Sons, the building 
ing battered and the windows broken, fragments of 
lass being scattered in all directions. Several persons 
had narrow escapes, but fortunately no one sustained 
injury. 
<4 cause of the explosion was extremely simple. The 
plates at the back end of the external shell, where resting 
on the brick seating walls, were reduced through corrosion, 
and for a considerable length were no thicker than a 
feather edge. This corrosion had been set up by the damp- 
ness previously referred to. . 
After various witnesses had been examined, and 





evidence relating to the above facts had been given, Mr. 
Gough submitted the following questions for the judgment 
of the Court: 

1. Had Messrs. Robert Dutton and Joseph Renshaw 
the qualifications and experience necessary to enable them 
to make a satisfactory examination of the boiler? 

2. Was the boiler properly examined from time to time, 
and particularly in or about the month of May last? 

8. Was the brickwork seating or any portion thereof at 
any time removed, and were a measures taken to 
determine the pressure at which the boiler could safely be 
worked ? 

4. Whether proper measures were taken by Messrs. 
Dutton and Renshaw to insure that the boiler was being 
worked under safe conditions ? 

5. What was the cause of the explosion? 

6. Whether blame attaches to Mr. Robert Dutton and 
to Mr. Joseph Renshaw, both or either of them ? 

Mr. Howard Smith then summed up at some length, 
and stated that the Court had arrived at the conclusion 
that Messrs. Dutton and Renshaw had acted carelessly, 
that they had not seen that the boiler was worked under 
safe conditions, that it was worn dangerously thin through 
external corrosion, and therefore that they were to blame 
for the explosion. The Commissioners thought it singu- 
larly fortunate that, although so many people were work- 
ing in the vicinity of the boiler when it exploded, no one 
was hurt. 

On this finding of the Court Mr. Gough requested that 
the owners of the boiler should be ordered to pay the 
costs and expenses of the investigation. 

Addressing the Court, Messrs. Dutton and Renshaw 
urged that trade at present was bad, that they were not 
in a very good position financially, and that they had 
lost about 200/. in consequence of the explosion. They 
trusted the Court would take these points into considera- 
tion in their decision, and only inflict a light penalty. 

Mr. Howard Smith said that under the special circum- 
stances referred to by Messrs. Dutton and Renshaw, the 
Court would treat them leniently. The Board of Trade 
did not want the orders for costs, which were made by 
these courts, to be oppressive ; they wished them rather 
to be deterrent. He would, therefore, only order that 
Mr. Dutton and Mr. Renshaw should each pay the sum 
of 10/. towards the costs of the inquiry. 





LAUNCHES AND TRIAL TRIPS. 

Tue 8.8. Severus, built by Messrs, William Gray and 
Co., Limited, to the order of Mr. C, Andersen, of 
Hamburg, went on her trial trip on October 31. Her 
dimensions are: Length over all, 340 ft.; breadth, 44 ft.; 
depth, 27 ft. 2in. The engines are of 1200 horse-power, 
of the triple-expansion type, by the Central Marine 
Engine Works of the builders, who also supply three 
large steel boilers working at a pressure of 160 lb. per 
square inch, and which are of ample capacity to supply 
the freezing engines with steam as well as the main 
engines throughout the voyage. The speed of the shi 
was found to be 114 knots per hour in the trim in whic 
she starts on her Australian voyage, and she will probably 
average 11 knots around the world. 





Messrs. Richardson, Duck, and Co., of Stockton-on- 
Tees, have launched a screw steamer called the Star- 
cross, built to the order of Messrs. Anning Brothers, 
of Cardiff. The steamer is of the following dimensions: 
Length, 317 ft. ; breadth, 41 ft. ; depth, moulded, 23 ft. 
7in. She will carry about 4350 tons deadweight. Her 
triple-expansion engines and boilers will be supplied 
by Messrs. Blair and Co., of Stockton, the cylinders 
being 223 in., 37 in., and 61 in. by 42 in. stroke. 





Messrs. Robert Duncan and Oo., Port Glasgow, 
launched on the 29th ult. a steel twin-screw tug named 
Hughli, for South of England owners. The dimensions 
are: Length, 200 ft.; breadth, 27 ft. 6 in.; depth, 
14 ft. 9in. moulded. This steamer will be supplied with 


hag compound surface - condensing engines by | M: 


Messrs. Rankin and Blackmore, Greenock, the engines to 

indicate 1500 horse-power, M‘Onie’s steam capstans will 

-~ supplied aft for towing purposes and maneuvring 
awsers. 





The s.s. Urmston Grange, built by Messrs. Workman, 
Clark, and Co., Limited, Belfast, proceeded down the 
Belfast Lough for her trial trip one day last week. The 
leading dimensions of the vessel are: Length, 340 ft. ; 
breadth, 46 ft. 3 in. ; depth moulded, 28 ft. 2in., with a 
gross tonnage of 3444 tons, and large deadweight capacity 
on a light draught. She has been built for the firm of 
essrs. Houlder Brothers, of London, and specially 
adapted for their service to Australia, the Cape, and 
River Plate. All the accommodation for the passengers 
and officers is placed on the bridge deck, and is contained 
in a large shell deck-house extending the entire length of 
the bridge. A complete installation of electric lightin 
has been fitted throughout the rooms, holds, and machi- 
nery spaces, by Mr. Inrig, of the Belgian Lamp Com- 
pany. The engines are of the triple-expansion type, with 
cylinders 24 in., 40 in., and 66 in. in diameter, and’ stroke 
45 in, Steam is supplied from two large steel boilers at 
a working pressure of 180 Ib., and fitted with Mr. James 
Howden’s system of forced draught. A large donkey 
boiler also supplies steam for the deck machinery, &c. 





Messrs, Alex. Stephen and Sons, Glasgow, have com- 
leted a steel screw steamer named Marthara, built for 
fessrs. Maclay and M‘Intyre, of Glasgow. The vessel’s 
dimensions are 300 ft. by 42 ft. by 23 ft., with poop, 





bridge, and topgallant forecastle. She is designed to 


carry reg! 4000 tons deadweight on a moderate 
draught. Her engines, also built by Messrs. Stephen, 
and fitted on board before launching, are of the triple- 
expansion type, having cylinders 21 in., 34 in., and 56 in. 
in diameter by 42 in. stroke, and ample boilers suitable 
for 160 lb, working pressure. 





The Rio Machados, the last of three twin-screw steamers 
Messrs. Murdoch and Murray, Port Glasgow, contracted 
recently to build for service on the Amazon, went on her 
trial trip on the 8th inst. in the Clyde. The builders 
have during the past two years turned out nearly a dozen 
boats of the same type. They serve about 3000 miles of 
the Amazon, and each trip involves an absence of nearly 
three months. There is capacity for between 400 and 500 
tons of cargo, accommodation on the promenade deck for 
about 50 first-class passengers, and provision—in the 
shape of hammocks—on the main deck for a large number 
of natives. The vessel, which is specially designed and 
fitted for service in a tropical climate, is 150 ft. in length, 
33 ft. (extreme) in breadth, and 17 ft. Gin. in depth from 
the promenade deck. The machinery, which is by Messrs. 
David Rowan and Son, Glasgow, consists of two sets of 
triple-expansion engines of 530 indicated horse-power. 
The cylinders are 10 in., 16 in., and 26 in. in diameter by 
2lin. stroke. At the trials six runs were made over the 
measured mile at Skelmorlie, the speed being 10? knots. 





Two Russian battleships were launched last week from 
the new works on the Neva, the first, the Poltava, on the 
6th inst., and the other, the Petropavlofsk, on the 9th 
inst. Both vessels are alike, 375 ft. long, 70 ft. broad, 
and rank in the first class, The displacement of the 
Petropavlofsk is 10,960 tons, and her engines, of 10,600 
horse-power, are calculated to give a speed of 173 knots. 
Her armour will probably be 16 in. thick amidships, and 
half that thickness at the bow and stern. Her armament, 
which will presumably be similar to that of the Poltava, 
will be four 12-in. guns, eight 8-in., 10 single-barrel, and 
five five-barrel Hotchkiss guns, and one Baranofsky gun. 
The Poltava has two turrets, each of which will contain 


two 12-in. guns. The engines of the Poltava are being 
construc by Messrs. Humphrys, Tennant, and Co., 
Deptford. 


The trial trip of the s.s. Uranienborg, builb by the 
Elsinore Iron Ship Building and Engineering Company, 
Elsinore, Denmark, to the order of the Steam Naviga- 
tion Company, Dannebrog, of Copenhagen, took place 
on the 9th inst. in the Sound, and was considered very 
satisfactory. This steamer is built of steel to the highest 
class at British Lloyd’s special survey, and her dimen- 
sions are 268 ft. 6 in. by 37 ft. by 18 ft. 34 in. depth of 
hold. The engines are of the triple-expansion type, with 
surface condenser. During the trial trip the engines 
indicated 625 horse-power, the result being a mean yo 
of 92 knots with a coal consumption of but 84 tons. ter 
the trial trip the s.s. Uranienborg ran into the newly- 
opened free port of Copenhagen. She was the first new 
steamer that entered this port. 





The twin-screw steamer Gilberto, built by Messrs. 
Ritchie, Graham, and Milne, Govan, went on her trial 
trip on Thursday, the 8th inst. The vessel is intended 
for passenger and cargo service on the Amazon, and is of 
the following dimensions: Length, 120 ft. ; breath, 22 ft.; 
depth: from spar deck, 14 ft. 6in. Her machinery con- 
sists of two pairs of compound surface-condensing engines 
of 300 indicated horse-power, which were supplied by 
Messrs. Hall-Brown, Buttery, and Co., Govan. On her 
trials he the measured mile a speed of 10} knots was 
attained. 





The Campbeltown Shipbuilding Company launched on 
Friday, the 9th inst., a steel screw steamer named Refugio, 
of 2000 tons deadweight. She is for Welsh owners. The 
engines, which are oe are being supplied by 

essrs. Kincaid and Co., Limited, Clyde Foundry, 
Greenock. Steam will be supplied by a large boiler 
working at a pressure of 160 lb. The average speed 
— at sea is to be 94 knots on a small consumption of 

uel. 





INSURANCE OF WORKMEN AGAINST ACCIDENTS IN 
SwepEN.—In the northern district, 190 factories, with 
10,812 workmen, have been inspected, with the result that 
6617 workmen, at 61 factories, were insured against acci- 
dents. At 78 factories, with 8622 workmen, the owners 
had, through donations to sick funds, &c., assisted the 
hands in insurance against illness. In the western district 
the hands at 157 factories out of 350 inspected factories 
received support from sick funds, and at 89 factories the 
majority of the hands were insured against accidents. In 
the southern district 4200 hands, including 928 women, 
at 46 factories, were insured against accidents. 





American Navy Yarps.—Commodore Melville, chief 
of the United States Naval Bureau of Steam Engineering, 
recommends that the Boston Navy Yard should be again 
used as a repair station, and that the shops there should 
be placed in working order. He also recommends the 
extension of the boiler-shops at the Brooklyn Navy Yard, 
the construction of a new smithery, and the renewal of 
the present railroad track. Built of second-hand street 
rails, the existing track is not capable of sustaining any 
heavy weights, and when the boilers of the Cincinnati 
were comp eted, it cost 7502. to move them from the shop 
to the ship, a sum for which a substantial track could have 





been built for the entire distance. 
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Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 

The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Spectficatton ts 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

ale Branch, 88, Cursttor-street, Chancery-lane, E.C., at the 


hap bra ice of 8d. 

The date of the advertisement of the acceptance of a complete 
Sr is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

1 may at any time within two months from the date of 
; uaa te. Patent Ofse f mht rh ‘the 4 ae 
give notice at t 7 of o; ‘ton to the gri a 
Patent on any of the grounds mentioned tn the Act, 


ELECTRICAL APPARATUS. 


14,634. C. E. Buell, North Plaiaofield, N.J., U.S.A. 
Galvanic Battery. [1 iy.) July 31, 1894.—The improved 
battery cell consists of a cylindrical glass vessel C, a copper elec- 
trode 6 at the bottom of the cell, an iron electrode a suspended in 
the cell above the electrode b, an insulated conductor w leading 
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from the lower . w' in electrical connection 
with the upper electrode to complete the circuit, sufficient pure 
water dto submerge both electrodes, and a mass e of undissolved 
crystals of copper sulphate in the water at the bottom of the cell 
around the copper electrode. (Accepted October 3, 1894). 


22,570. Siemens Brothers and Co., Limited, Lon- 
don. (Siemens ani Halske, Berlin.) Working Railway 
Switches by Electricity. (6 Figs.) November 24, 1893.— 
This invention, which is an improvement on similar apparatus 
described in the specification of Patent No. 4976 of 1893, relates 
to apparatus for working railway switches by electricity, and for 
signalling in connection therewith. According to the present 
invention there is provided, in addition, a locking device, whereby 
the reversal of a switch is rendered impossible if a vehicle is 
situated on the line within a certain distance of the switch, also an 
arrangement whereby a conductor leading to the semaphore signal 
is cut out of circuit so that the signal cannot be changed as soon 
as a passing train has forced open the switch. Asignalling device 
is also provided near the switch, whereby orders for working 
the switch can be transmitted to the central station. All these 
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actuating and locking apparatus, with electromotor; C is the source 
of electricity ; and D is the apparatus for giving the orders for work- 
ing the switch. The device for reversing theelectromotor 0 comprises 
a lever u, which is actuated by the disc n that works the railway 
switch, and is made to effect the reversal of the commutator 
brushes for stopping the motor by means of a lever t, which, when 
the apparatus works in the normal condition, is limited in its 
motion by stops on an armature h attracted by the field magnets 
of the motor. The movement of the lever t is effected by atumbling 
device x only after the switch has been locked in position. When 
the switch is forced open by a passin train, the motor being at 
rest, the lever ¢ is moved beyond the limits by the lever u, and is 
thereby made to throw one of the brushes, that are in action for 
the time being, out of contact, so as to interrupt the current 
flowing through the motor, and thereby to cause an indicator to 

actuated at the central station A. Insulated lengths of rail 





branch conductors with the circuits leading from the apparatus 
at the central station to the electromotor 0, that when a vehicle 
is situated on the insulated rails, it letes the branch circuit, 
and thereby causes a current to actuate a locking device 
and indicator at the central station, so as to prevent the operator 
from moving the switches of the actuating apparatus until the 
vehicle or train has away. A second branch circuit is 
connected through the insulated rails to the first branch circuit 
and to a contact switch D situated at the points, whereby a 
momentary current sent through the electro-magnet b of the 
indicator apparatus at the central station will put a locking device 
fk in action that will cause the armature b! and the indicator 

hore ted therewith to be held in an intermediate 
position for the purpose of signalling from the points to the 
central station. When the armature c! is attracted by the electro- 
magnet c, a switch d is moved thereby so as to close the circuit of 
a semaphore or other signal on the line, but is moved so as to 
break that circuit when the electro-magnet c has no current pass- 
ing through it. (Accepted October 3, 1894.) 


23,308. M. Hutin, Paris, and M. Leblanc, Le 
Raincy, France. Continuous Current Dynamos. 
(8 Figs.] December 4, 1894.—According to this invention the 
number of collector plates of the commutator is rendered inde- 
pendent of the number of the separate sections of the armature, 
by constructing the commutator separate from the dynamo and 
imparting to the former a speed of rotation different from that of 
the rotating part (armature or field magnets) of the dynamo, the 
rotation of either the commutator or of the brushes being effected 
either by means of a separate synchronous motor or by trans- 
mission gear from the dynamo. The figures illustrate the applica- 
tion of a separate construction to a dynamo with rotating field 
magnets. The fixed armature is formed of a ring a composed of 











sheet-metal plates placed closely side by side, and insulated from 
each other. The space between two successive poles of the same 
sign is divided into equal parts, and the induced circuits are 
formed by insulated bolts f passing through the sheet-metal rings. 
A second circuit of superposed windings is formed by surrounding 
the bolts by a tube f1, insulated from them and from the sheet- 
iron armature ring. These tubes and bolts are connected respec- 
tively at their ends by external annular plates ¢, tl. The con- 
ductors passing from the machine are connected to the brushes g 
of the separate commutator. These brushes bear upon rings A 
connected to the commutator on the one hand, and on the other 
hand to the sections of a synchronous motor. (Accepted October 


3, 1894). 
GUNS AND EXPLOSIVES. 

16,164. A. J. H. Wyatt and W. H. Stentiford, 
London. Firing Apparatus for Ordnance. [2 Figs.) 
August 24, 1894.—The improvements refer to an electrical 
firing apparatus for ord descri in the specification of 
Patent No. 7780 of 1889, and consist in adapting it for firing by 
lanyard. A tube A contains a spring striker B which by a loop N 
at its end, or by a hook-shaped trigger attached to the striker and 
moving in a slot cut in the underside of the tube A, can be drawn 
back, compressing the spring. When it is drawn back, a sear C 
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formed as a hook at the end of a lever F is caused by a spring D 
to engage in a recess E of the striker, holding it in its cocked posi- 
tion. A short arm of the lever F is made with an eye H to secure 
a lanyard, on pulling which the sear C is withdrawn, leaving the 
striker B free to be driven forward by its spring and to fire the 
charge. In order to prevent accidental discharge, a locking slide 
P can be drawn along a dovetail guide over the sear, preventing it 
from being raised. Under the slide P is a spring Q which causes 
sufficient friction to prevent the locking slide from slipping off 
the sear. (Accepted October 3, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,676. C. Mudge, Cambridge, and R. R. Eadon, 
Sheffield. Wood Grooving Cutters. (2 Figs.) No- 
vember 14, 1893.—The improvements relate to the construction of 
adjustable rotary grooving saws or cutters, and have for their 
object to enable a saw or cutter to be adjusted in its thickness by 
the insertion or removal of one or more intermediate plates or 
sections, so as to enable it to be used for cutting various widths of 
grooves. The improved tool consists of two outside oblong cutters 


Fig.1.(4d, 


=> Fig. 24 
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Al, A2, resembling sections of a circular saw, having a centre hole 
B to fit upon a spindle C to which they are secured, and also 
fe asa with one or more holes D to correspond with similar 

oles in the intermediate plates or cutters E and F, for the pur- 
pose of receiving a bolt tosecure the intermediate cutters in the 
desired position. The two outside cutters A!, A? are preferably 
arranged crosswise, and the intermediate cutters E, F p 80 
that their cutting points may be in a central position between 
the outside cutters, (Accepted October 3, 1894). 


14,074. H. Baschy, Hamburg. Removing Scale. 
(6 Figs.) July 21, 1894.—This improved apparatus for removing 
scale from the fire tubes and other parts of steam generators 
comprises a chipping apparatus mounted on a long rod, and 
consisting of two disc-shaped parts a, b arranged with their edges 
facing each other, and a double chisel mounted so as to be capable 
of partial rotation in bearings formed in the edges of the parts 
a,b. The chisel consists of two double-edged knife heads cl, c?, 





W are used in front of the points, and are so conn by 


having their shanks rigidly connected together by an axle c pro- 


vided with two pinions c*. The pinions engage with toothed 
racks on a sliding block d normally held in its ition of rest by 
two powerful flattened coiled springs e, f. The block d is adapted 
to slide between the thickened edges a!, a! of the part a, which 
act as guides, and within the space formed by the two parts 
a,b. The apparatus, which is quite smooth externally, with only 
the chisel shanks with the knife heads projecting therefrom, is 
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forced between adjacent rows of tubes, so that the chisel will, in 
passing the narrowest portions of the space between the tubes, be 
partly turned out of its normal ——— in opposition to the 
springs ¢, f, and then released so that the chisel will be caused by 
its springs to strike the next succeeding tube in the row, and 
then be drawn forcibly over part of its periphery so as to chip 
and scrape the scale from off the tube. (Accepted October 3, 1894). 


16,398. R. D. Gates, Oak Park, Ill., U.S.A. Rock 
ana Ore Breakers. (4 Figs.) August 28, 1894.—The opera- 
tive parts of the improved breaker are mounted on a base A, and 
— a central triangular anvil B provided with two inclined 
crushing surfaces b' inclining towards each other at the top, and 
interposed between two rocking crushing jaws C pivoted to the 
base A on shafts c. These crushing jaws are provided with 








“initial” crushing surfaces C!, and with “ secondary ” crushing 
surfaces cl. As the jaws C are rocked inward the surfaces C! ap- 
proach close to each other, and the surfaces c' approach close to 
the crushing surfaces of the anvil. The crushing jaws are rocked 
by means of a crankshaft E extending through the hollow crush- 
ing anvil, and actuated by pulleys. Plates H serve to prevent 
the material under treatment from escaping from between the 
jaws. (Accepted October 3, 1894). 


MINING, METALLURGY, AND METAL 
WORKING. 


684. E. Commelin, Paris. Furnace. [2 Figs.) 
November 1, 1893.—This invention relates to an improved furnace 
for roasting and smelting ores, and reducing them to the metallic 
state, which is particularly applicable to the treatment of ores of 
lead and zinc. This furnace consists of a combination of an ordi- 
nary reverberatory furnace (preferably with a stream of water in 
the hearth), and a low blast furnace having tuyeres or blast-pipes 
at the corners of the hearth or in the top or arch, or at both of 
these places. A hollow iron stirrer covered with refractory tubes 
through which air under pressure is circulated, and which is 
moved to and fro by means of an eccentric, may also be employed. 
(Accepted September 5, 1894). 


16,110. J. Stirland and W. Cottrill, Long Eaton, 
Derby. Apparatus for Preventing the Falling of 
Colliery Cages. (4 Figs.) August 24, 1894.—The various 
parts of the apparatus are shown in the positions they would 
assume supposing the rope to have just broken, and the appa- 




















ratus to be in active operation. The rope B, by means of which 
the cage is suspended, terminates in a ring C, from which ropes 
D to the corners of the framework of the cage to steady 





pass 
it. A rope B! also depends from this ring, and has any suit- 
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able stop E upon it to prevent t» much of the rope B! passing 
into the inside of the cage. The lower part of the rope BI 
passes round a pulley F and upwards over a pulley G, mounted 
upon a shaft H, which revolves in bearings fixed to the frame- 
work of the cage. The shaft H also carries two other pulleys 
J, J', to each of which is fixed a rope J? for the purpose of trans- 
mitting motion through the pulley K to a shaft L (mounted in 
bearings fixed to the framework of the cage), and consequently 
to pulleys M, which raise or lower clutch-boxes N, surrounding 
the guide-rods A, by means of chains fixed to the clutch-boxes. 
These clutch-boxes have guides O to keep them in position be- 
tween the short guide-rods P, fixed to the framework of the cage. 
Pivoted inside the clutch-boxes at @ are clutching arms R, 
which, when moved upon their pivots (), clutch or release the 
guide-rods A. These arms are hung from the upper framework 
of the cage by means of chains 8, and their outer ends are 
attached to springs T, fixed to the side framework of the 
cage. From the roof of the cage there hangs a frame U, carry- 
ing a loop V and a sliding catch W. A bracket X, also fixed to 
the roof of the cage, has pivoted to it an arm Y, fixed 
to aspring Z, tending to keep the upper end of the arm close 
to the roof. The lower end of this arm terminates in branches Y!, 
Y2, between which is mounted the pulley F. The action of the 
apparatus is as follows: When the rope B is hauled upon, the 
pulley F is raised in the loop V until it comes up to the catch W. 
It then causes the rope B!' to revolve the pulleys FandG. The 
latter carries with it theshaft Il and pulleys J, J!, which, io turn, 
revolve the pulleys M and shatt L. The pulleys M, by means of 
the chains M!, bring down the clutch-boxes, and, in so doing, the 
clutching arms KR are caused to turn slightly on their pivots Q and 
open, thus freeing the guide-rods A from the clutches. So long 
as astrain is kept upon the ropes B, B!. the cage will continue to 
travel or ascend and descend freely upon the guide-rods, but 
directly either of these ropes breaks, or the strain is taken off, the 
weight of the cage instantly causes the clutching arms to grip the 
guide-rods and stop the cage, the whole weight of which will then 
be borne by the guide-rods. (Accepted October 3, 1894). 


STEAM ENGINES, ay ~ ened EVAPORATORS, 
Cc. 


18,632. G.E. Belliss and A. Morcom, Birmingham, 
Compound and Multiple-Expansion Steam Engines. 
{4 Figs.) October 5, 1893.—The improvements are principally 
applicable to three-crank engines, and have for their object to 
perfectly balance the moving parts in such a manner that each 
reciprocating or rotating part is perfectly balanced by an opposite 
movement of a similar part. In a three-cylinder compound 
engine constructed according to this invention, a high-pressure 
crlinder A is placed between two low-pressure cylinders B and C. 
The three pistons drive three separate cranks on one crank- 
shaft D. The two outer and low-pressure crankpins B?, OC? 
have their centresin line, so that the two low-pressure pistons and 
their connections move to and fro together. The high-pressure 














piston drives a crankpin A°, placed in opposition at or about 180 
deg. from the centres of the low-pressure crankpins B?, C2, so that 
the high-pressure piston, with its connections, always moves 
opposite in direction to the low-pressure pistons and their con- 
nections, The high-pressure piston and its connections are made 
equal in weight to the combined weight of the low-pressure 
vistons and their connections, so that a perfect balance is produced. 

he whole valve motions required are effected by means of two 
eccentrics M, M', arranged on either side of the high-pressure 
crank centre. The reciprocating valve parts are equal in weight, 
and have the same movement, and are balanced by rotating 
balancing weights N, N! keyed on the crankshaft. An engine 
balanced in this manner is capable of working at very high 
speeds without vibration. (Accepted September 26, 1894). 


22,293. N. Pirrie, Newcastle-upon- e. Means 
for Temporarily Remedying Defects the Tubes 
of Multitubular Boilers. (2 Figs.) November 21, 1893.— 
According to this invention a tube B B' furnished at each end with 
acopper or soft metal packing ring C is inserted in the damaged 
or defective tube A. The inner tube B B!is then expanded at its 
smokebox end B in the ordinary way, and also at its furnace end 
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B!, which is formed with a contracted neck b or annular groove, 
in which lies the copper packing ring C. An alternative method 
is illustrated in Fig. 2, the annular groove at either or each en1 
of the inner tube being formed in the internal surface of the latter 
to receive a ring C*, which may be split, and is acted on by the ex- 

nding tool to bring the external head b* on the inner tube into 
Joint-tight contact with the old tube A. (Accepted September 26, 
1894), 


23,084. E. Scholefield, 
nish, and other Boilers. 








Leeds. Locomotive, Cor- 
{11 Figs.) December 1, 1893.— 








In the Cornish boiler A, shown in Fig. 1,a number of division 
plates F are attached to the internal periphery of the flue B, at 
suitable distances apart beyond the firebox and bridge. In cross- 
section the division plates F are preferably made somewhat in the 
form of a Y or U, with an attaching flange or lip F! turned in- 
wards, These plates Fare arranged to project inwards to within 
a suitable distance of the centre of the flue, so as to leave acentral 
water space F2 running the ful] length of the flue. Holes F> are 
formed in the outer shell of the flue B over each waterway F4, to 





























allow of the circulation of the water therethrough. In the loco- 
motive boiler shown in Figs. 2 and 3, division plates F are applied 
to the top and sides of the firebox D, and are bent so as to form a 
series of deep corrugations G, which serve to provide additional 
water space and heating surface. The corrugations G may be 
arranged in any convenient direction or position within or across 
the furnace. As shown, they extend transversely around the 
firebox, and finish at or about the level of the firebars C. The corru- 
gations are stayed together by bolts or rivets Gl. (Accepted 
October 8, 1894). 
TEXTILE MACHINERY. 

18,812. The Fibre Machinery Company, Limited, 
and T. Burrows, London. Machines for Parallelis- 
ing and Lapping Fibrous Materials. [2 igs.) October 
7, 1893.—These machines are designed to treat fibrous material 
preparatory to combing or spinning. The fibrous material is 
carried by an endless travelling feed apron A to a pair of feed 
rollers C, C1, by which it is forwarded to a horizontally revolving 
endless porcupine sheet E covered with teeth having their points 
inclined in the opposite direction to their travel. The sheet E 











works in a trough G which keeps the fibrous material against the 
teeth of the sheet E. The sheet E also serves to present the 
fibrous material to the action of a revolving lapping cylinder 
or drum I, which is studded with teeth having their points inclined 
in the direction of their travel. The fibrous material is cleared 
from the porcupine sheet E and is pushed into the teeth on the 
lapping drum I by means of a brush H. To take off the lap 
accumulated on the drum I, the latter is stopped and the end 
of the lap is led between a pair of rollers M, N of drawing-off 
mechanism. (Accepted September 26, 1894). 

21,762. E.Schweinefleisch, Mulhausen, Germany. 
Napping Machines. [4 Figs.) November 15, 1893.—These 
improvements relate toa napping or nap-raising machine, having 
alternately arranged cylinders provided with card clothing so as 


Fig.7. 





















































to form artificial teazles, and the axles of which are driven 
through the medium of chain gear from countershafts arranged 
parallel to the shaft of the main drum or napping body. ais the 
napping body, in the periphery or wall of which are openings 








through which the napping cylinders b project. These napping 
cylinders are furnished with card clothing, and are continuously 
rotated, so that fresh portions of such clothing are being con- 
tinually offered to the articles to be napped. The driving of 
each of the cylinders b (which are alternately arranged so that 
one cylinder is opposite the space between the ends of two ad- 
joining cylinders) is effected by means of a chain c and two chain 
wheels d ande, of which d is fixed upon the axle of the napping 
cylinder, and the other is fixed upon a shaft f arranged parallel 
to the axle g of the napping body a. The shafts f are arranged 
concentrically around the axle g, and are rotated by means of 
toothed wheels h and i. The chain gear c, d, e also allows of 
adjustment of the axles of the cylinders) with regard to the shafts 
f, so that in this manner a light-running and reliable driving gear 
is obtained. (Accepted October 3, 1894). 


MISCELLANEOUS. 
| 21,292. A. Patrick, Glasgow. Manufacture of 
| Portland Cement, [2 Figs.] November 9, 1893.—This inven- 


tion relates to improvements in the manufacture of finely pul- 
verised substances for use in the production of Portland cement, 
pigments, and the like. The ingredients are passed through a 
stone-breaker A, thence by a duct B to and through a dry pan mill 
C. The roughly ground materials are then conveyed by an 
elevator D toa duct E, down which they descend to the hopper 
of a pair of millstones F, by which they are reduced to the desired 
fineness. The finely ground materials next fall down a duct G, 
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and are then raised by an elevator H and duct J into a hopper K, 
from which they are fed in a regular manner by a feeder L into 
a duct M supplied with compressed air by a blower N. The air 
carries the materials into a chamber P, in which they are driven 
against the underside of a sieve Q, through which the sufficiently 
fine particles are blown into a chamber R. To prevent loss of 
material, the air is drawn from the chamber Rthrough a screen X 
and chamber W and a pipe Y to the blower N. The deposited 
materials are withdrawn from the chamber R by arotating feeder 
Z. (Accepted September 26, 1894). 

15,012. I. Kiralfy, London. (M. R. Ruble, Newark, 
N.J., U.S.A.) Blowing and Cleansing Apparatus. [6 
Figs.) August 4, 1894.—This invention relates to blowing and 
cleansing mee designed chiefly for use with devices for con- 
suming smoke and g products of busti The im- 

roved blower (Fig. 1) comprises a casing A with a central air 
nlet Al on one side, and an inlet A? on the other side for the 
furnace gases, and outlet me A’, A+. The rotary portion 
consists of two annular discs B, B, connected by bolts to each 
other, and to spiders B3 mounted on a shaft C adapted to rotate 
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vanes D are secured by 


Radial plates or 
bolts between the discs B, and project beyond the latter so as to 
form a series of cups D4 which in rotating create a vacuum at the 
periphery of the discs into which air is drawn from between the 


|in bearings A>, 


from the smoke-stack. The im- 
2 and 3) comprises a tank F with 
| smoke inlet pipe F! and outlet pipe F’. Paddle-wheels G ees | 
| wire gauze vanes G4 dipping in the water in the tank, are rotate 
| by means of a shaft G!, so as to splash up the water into contact 
| with the smoke gases, and thus cleanse the latter. (Accepted 


| September 26, 1894). 


| UNITED STATES PATENTS AND PATENT PRACTICE. 

| Descriptions with illustrations of inventions patented in the 
United States of Ameriea from 1847 to the present time, and 

| reports of trials of patent law cases in the United States, may be 

| consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


discs. An inlet pipe E leads 
proved washing device (Figs. 
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High-elass MachineTools 


HAVE YOU INVESTIGATED 
THE MERITS OF THE 


HENDEY-NORTON LATHE? # 


It is impossible to use this Lathe *% 
and not make a saving of from 
10 to 25 per cent. 














All reversing and alteration of feed, 
or thread cutting, can be done by the 
hand and in the apron while in motion, 


Cuts 13 to 80 per inch. 
Feeds 103 to 660 _,, 





With additional gears there is no 

limit to number of feeds or threads. 

Automatic stop; works in either 
direction. 


It gives new ra unparalleled re- 
sults, has more points of convenience, 
and greater capacity for rapid pro- 


duction than any other Lathe. - Made in Bight Sizes, from 6 to 46 in. 


We are Exhibiting a7 in., 6 tt. hed at work at the Stanley Show. 


Being the Appointed Agents, in England, for &—aEa the Best American Manufacturers, our | 
selection of Tools is without comparison inthis Country. 




















WH INVITE INSPHCTION OF OVUHR SHOW HOOMS AND STOCE. 








WE ARE ALSO EXHIBITING AT WORK 


<a 


GAS OVEN FURNACE [(@ 


For Heating, Annealing, &c. 


ENGLISH AGENTS FOR 





Brown & Sharpe Manfg. Co., 
Brainard Milling Machine Co., 
Pratt & Whitney Co., 

3 Hendey Machine Co., 
Cincinnati Milling Machine Co., 
Springfield Machine Tool Co., 
Dwight Slate Machine Co., 





o 


AN ABSOLUTE NECESSITY FOR TOOLS, CUTTERS OR 
STEEL WORKERS. 








Perfect Control of Gas & Air. 








Results always the same. toe ee 
Clean and Convenient. 7 WE ARE PREP ARED 10 0U OTE FOR ALL 


MAKES OF AMERICAN TOOLS. 





THE ROYAL ARSENAL, 
ARMSTRONG, MITCHELL & CO, 
BIRMINGHAM SMALL ARMS, 
CYCLE MAKERS, 

STEEL WORKS, &c., &c. 


Full Descriptive Catalogues sent on 
application. 





SEND FOR OUR SPECIAL GAS 
FURNACE CATALOGUE. 








LONDON WAREHOUSE ~ 


21, Cross Street, FINSBURY. 


BIRMINGHAM WAREHOUSE— 


6, ALBERT STREET. 


CHARLES CHURCHILL & GO., LTD. 
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By the Pioneers 
_ of the Industry. 














ABOVE NEW PAMPHLET, POST FREE, 


Lancashire Patent Belting and Hose Co., 
MANCHESTER. ens 











WEIGHING | MAGHIN ERY 
HODGSON r STEAD, 


MANCHESTER. _ ,.; 








Tele. Address : ‘WEIGHING, MANCHESTER.” 





Y 
pro’ sp! . 


Purchase, Inspect, and Ship Material 

and Machinery for Engineers and 

Contractors abroad, and act as Home 

Agents for Foreign Dockyards, 

Arsenals, Railways, Engineering 
Shops, Foundries, &e, 








Telegraphic Address: 


JNO. BIRCH & CO., LIMITED, 


MERCHANTS AND ENGINEERS, 
10 & 11 QUEEN STREET PLACE, LONDON, E.C. 


“ENDEAVOUR, LONDON.” 


Estimates, Plans and Specifications 
submitted for all classes of Machine 
Tools, Machinery, Sea-going and River 
Steamers, Barges, Dredgers. 
Rails and Rolling Stock provided to 
Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete, 
CORRESPONDENCE INVITED. 


Monthly Prices Current of Engineering Material mailed free on application, 





Telegraph Codes used :—A 1; A BC; The Engineering Telegraph Code; The Universal Mining Code; & our own Private Code. 











FRASER’S PATENT. 


THE ast SPLIT PULLEY «::: MARKET 
P Made of Wrought- 
iron, 

Patented Spread 

Arms. 

Light, Strong and 

Durable. 
my Guaranteed to run 
true. 
‘ Prompt De Delivery. 
Sole Vendor for England, Wales and Ireland, 


JULIUS WALLACH, 


57, Gracechurch St., LONDON, E.C. m4 
Telegrams : ‘‘ Hammerman, London.” 
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THE BEST AND THE ONLY GENUINE. 
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THE PHOSPHOR BRONZE Co., Ld., SOUTHWARK, LONDON, 























BABBITT’S, KINGSTON’S, FENTON’S 
AND PLASTIC METALS. 


ANTI-FRICTION METALS. 





MANGANESE BRONZE. 


PHOSPHOR BRONZE, TIN 
AND COPPER. mn 


BikisINGPON & NEWTON. Ss 
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ON STRATEGIC MOUNTAIN 
RAILWAYS. 
By C. S. Du Ricue Prewier, M.A., Ph.D., A.M.I.C.E., 
M.I.E.E. 


(Coneluded from page 630.) 

VII.—Tue Ivan Pass Rattway (Bosnia AnD 

HERZEGOVINA). 

This may justly be termed one of the most 1e- 
markable mountain trunk railways yet constructed. 
It forms part of the general system of railways 
which the Austrian Government has carried out in 
the provinces of Bosnia and Herzegovina, both for 
strategic ends and for the general development of 
the resources of the country. The railway under 
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ADHESION and RACK 
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the summit level of the Ivan range, or divide 
between Bosnia and Herzegovina, whence it falls 
rapidly towards Konjica with rack gradients from 
5.5 to 6 per cent., the last section before Konjica 
having again an adhesion gradient of 1.5 per cent. 
The rack sections thus comprise in all about 20 
kilometres or 12.5 miles, equal to about one-third 
of the whole. On the rack section between the 
summit level and Konjica there are, besides 
numerous bridges and minor works of art, seven 
tunnels, of a total length of 1500 metres, or about 
1 mile. The summit level is 876 metres (2874 ft.) 
above the Adriatic, and the total rise is 597 metres 
(1958 ft.) The line is laid with 21.8-kilogramme 
(43.6 lb.) steel rails of Vignoles section, and 
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are illustrated by Figs. 20, 21, and 22, on page 660, 
are as follows: 
Total heating surf: 70 sq. m. 753 sq. ft. 
Grate area.. «a x eo LD wo 13.56 ,, 
Effective pressure es -- atmos. 176 Ib. peragq. in. 
Diameter of adhesion cylinders 34 cm, 13.37 in. 


Stroke of adhesion pistons .. 45 ,, 17.16 ,, 
Diameter of pinion cylinders.. 30 ,, 11.80 ,, 
Stroke of pinion pistons 36 ,, 14.16 , 
Diameter of adhesion wheels.. 80 ,, 31.40 ,, 
‘i pinion wheels .. 69 ,, 27.14 ,, 
Total adhesion wheel base _ .. 4.35 m. 14.26 ft. 
Wheel of adhesion driv- 
ing wheels (1.17 x 2) 2.34 ,, 7.67 ,, 
Wheel base of pinions .. ae LW. 3.84 ,, 
Greatest load per pair of ad- 
hesion wheels.. “ o 8 tons 8 tons 


The engines were built from Mr. Abt’s designs at 
the Florisdorf Locomotive Works, near Vienna ;* 
the maximum tractive power they can develop, 
viz., the maximum pressure of the pinions on the 
rack teeth, is 9 tons, or about one-third of the 
engine weight, and the average loads actually 
hauled are : 


Exclusive Speed per 





of Engine. Hour. 
tons km. mis. 

Oa adhesion sections Up to 1.5 p.c. grades 110 10 7 
» rack sections .. ,, 3.5 Ba 110 9 6.7 
» 6.0 ” 60 8 5.0 


At the regulation speed, and 9 tons tractive effort, 
the engine could, therefore, haul a maximum 
train load of about 100 tons on the 6 per cent. rack 
grade, corresponding to about 250 horse-power. 

The total cost of construction and equipment of 
the mountain section was at the rate of 142,000 fr. 
per kilometre, or only 9088. per mile. 

Another similar strategic line crossing the same 
mountain range at a more northerly point is now in 
course of construction, and will be completed next 
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homs, Fic. 23. Compinep ADHESION AND Rack LocoMoTIvE FOR THE Beyrout AND Damascus Rattway ; ConstRucTED aT THE Swiss Locomotive 


notice constitutes the mountain section, properly so 
called, of the trunk line from Sarajevo, the capital 
of Bosnia, across the Ivan range, or divide between 
the Danube and Adriatic watersheds, to Konjica, 
Mostar, the capital of Herzegovina, and Metkovic 
in Dalmatia, whence it is being extended to the 
Adriatic coast (Fig. 18). The length of the whole 
line is 180 kilometres, and that of the mountain sec- 
tion from Sarajevo to the Ivan Pass and Konjica 58 
kilometres, or about 113 and 36 miles respectively. 
Like the whole Bosnia and Herzegovina system, 
this line, too, is, chiefly for reasons of economy, 
constructed on the very narrow gauge of 76 centi- 
metres, or 2.43 ft. As is seen from the profile, 
Fig. 19, the mountain section starts from Sarajevo 
with adhesion gradients up to 1 per cent., then 
crosses a minor watershed with rising and falling 
rack gradients of 3.5 per cent., and after another 
adhesion section of 1.4 per cent. gradient, rises to 








Woxks, WINTERTHUR. 


metallic sleepers 1.6 metre (5.2 ft.) in length, 
weighing 31 kilogrammes (68 lb.) each. The rack 
sections are laid with double 20-millimetre Abt 
rack bars. The minimum radius of curvature is 
80 metres (265 ft.) on the adhesion, and 125 metres 
(410 ft.) on the rack sections. 

The mountain section is worked with special 
Abt combination tank locomotives no less than 
8.6 metres, or 28.2 ft., in length over all, and 
2 metres (6 56 ft.) in width, with three pairs of 
adhesion wheels, two pinion axles, and one loose 
trailing axle, the total weight being 23 tons empty 
and 31 tons full, this latter weight including 3 
tons of water and 4 tons of fuel. The engines 
are provided with two outside cylinders for ad- 
hesion work, and two inside ones for pinion 
work, each of the two pinion axles carrying two dif- 
ferentiated pinions; the adhesion axles are coupled. 
The leading dimensions of these engines, which 


year. It will then be convenient to give a full 
account of the construction, and more especially of 
the working, of the entire narrow-gauge strategic 
railway system of Bosnia and Herzegovina. 


ConcLusion. 
In comparing the various mountain trunk rail- 
ways of which a succinct account has been given, 











* Similar but heavier engines, weighing 33 tons empty 
and 44 tons full, have recently been built at the Swiss 
Locomotive Works of Winterthur, for the Lebanon (Bey- 
rout and Damascus) metre-gauge Railway. Fig. 23, on 
the present page, is prepared from a photograph of one of 
these engines, the leading dimensions being as follows: 





Total heating surface .. 96 eq. m. 1050 sq. ft. 
Grate area.. ee 1.63 ,, 37.8 a 
Pressure .. ee ee -» 12atmos. 176 lb. persq.in. 
Diameter of adhesion cylinders 388 cm. 14.9 in. 

” pinion ” 38 ,, 14.9 ,, 
Stroke of adhesion pistons 60 ,, 19.6 ,, 

on pinion 2 de @B oo 17.6 ,, 
Diameter of driving wheels .. 90 ,, 2.96 ft. 
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TABLE I.—STRATEGIC MOUNTAIN RAILWAYS. 
{ ‘iii wert 7 anf AA CATs 
| | —_ a Cost of Construction and 
£ | Length of | Lengthof | gv | °Umm Equipment. 
Mountain System of | Total M Rack =| Level Total | 
z ee Pass. aateal Construction. | Length, Gauge. | Moustain | Eto. ag | above Rise. | + ne 
é | 45,0 Of Whole Line, | f Mountain 
<) | go , Section. 
Patt peers pn Pa a eee - —| an etl c= pice 
| kilom miles. m. | ft. | kilom) miles | kilom} miles | = |m. ft. m. ft. | francs £ francs | £ 
| cent. | | per per per | per 
. | | kilom.| mile. | kilom, | mile. 
1893 1. Tokio and Naocetsu Usui Pass Japan 8 ane 240 «150 (1.07 | 35 8 5 8 5 6.66 | 942/3090) 477 1573 | | 
t rac | 
1866 2, Offenburg and Singen .. Black Forest | G.D. Baden | Adhesion 150 94 (1.4385 4.7 48 27 s i 2.00 | 832/2730' 448 1470) 350,000 | 22,400 | 587,500 37,600 
1887 8. Freiburg and Neustadt ..| Hdll Valley ” |Adhesion and ladder} 35 22.6 | 1.436 4.7 ll 7 7 4.4 | 5.60 885 2903 617 2024) 275,000 | 17,600 | 450,000 | 28,800 
rac 
18914, Weizen and Immendingen Buchberg Pass a. Adhesion 75 47 1.485) 4.7 2 | 6 wh we 1.00| 702 2302; 360 1181| 300,000! 19,200 500,000 32,000 
1891'5. Lucerne and Brienz Briinig Pass Switzerland Adhesion and ladder; 58 6.4 1.0 8.28 1 | 94) 9 5.7 | 12.00 — 516 1693/ 150,000 9,600 | 300,000 19,200 
rack | | 
1889 6. Swiss South-Eastern . Altmatt Pass 90 Adhesion 32 20 1.485 ' 4.7 | 32 | COC oe 5.00 926 3040! 635 1755| 250,000 16,000 | 250,000 16,00¢ 
18917. Sarajevo-Kolnjica Ivan Pass Bosnia and Adhesionanddouble’ 58 364 0.76 2.43 58 | 36.4| 20 125 | 6.00 876 2874) 597 1958) 142,000 9,088 | 142,000, 9,088 
Herzegovina Abt rack | | | 
| | 
= heen eae TABLE IL—Srnatecio Mountaur ‘Ratwars. Enorves. eee the bar a i or its fellow at the opposite abutment: 
| | sul ; : were removed, the stresses in all the bars could 
Name of Line. Description of Engines. Type. (Number of Pairs Weight when’ Tractive Maximum | then be found by the ordinary methods. It is usual 
- we : in dealing with this form of truss to assume that the 
inetd ; | etietes| tons Percent. | stress on the bar ai is due entirely to the loads ap- 
pepo ceding oa Adhesion and cack =| Tankengines |{ 1 pinion ” ° 6.66 | plied at the points c, e, g, &c., whilst those applied 
2. Black Forest, Baden .. Adhesion Tender ,, . so 1 50 7 2.00 at b,d,f,h, &c.,are held to have no influence on the 
8. Hill Valiey, Baden Adhesion and rack | Tank ,, pinion f 36 9 5.60 stress in this bar. It will be of interest to see how 
4. Waldshut and Immendingen, { on ‘wader » | 468 | 50 | 7 1.00 far these assumptions may be wrong, and we will 
6. Briinig Pass, Switzerland Adhesion and rack | Tank = { 2 adhesion | | 23 8 12.00 4tg,3. 
6. Swiss South-Eastern, Switzer- | ce 7] a £ i Qo 
ile uaa ccepcnantiamael { Adhesion “ . a 3 | 30 5.5 5 00 | 
' | ( 3 adhesion : Sj r 
7. Sarajevo and Kolnjica, Bosnia Adhesion and rack Ps ” | 4 2 pinion 31 9 6.00 “x S A (A YW ae 
mee _Clearrying ) | ee _ hE OS a 
2ez9c. Panel, Length =/00 | 


it will be observed that the average load of a 
passenger train, exclusive of engine, may, on all 
these lines, be taken at 100 tons, with seating 
capacity for about 350 passengers. It follows that 
on an emergency, viz., for the purpose of rapid 
mobilisation, concentration, or transport of troops 
in time of war, each of these lines could, by trains 
drawn by a single engine and succeeding each 
other at intervals of half-an-hour, carry at least 
7000 men, or 1500 cavalry with horses, or 1500 tons 
of war material, in the space of 10 hours. This 
applies even to the Briinig Pass Railway, with 10 
and 12 per cent. rack gradients, whilst the carrying 
capacity of the Waldshut and Immendingen ad- 
hesion railway, constructed strictly for strategic 
reasons, with 1 per cent. grades, and also that of 
the Black Forest (2 per cent.) line, would, of 
course, be much greater, more especially if they 
were worked with heavier engines. 

The annexed Table I. summarises the lengths, 
grades, summit levels, total rises, and the cost of 
construction and equipment of the various lines, 
while Table II., also annexed, gives the weights 
and powers of the engines. 

It will be observed that the tutal average cost of 
thelines, including the mountain sections, varies 
from 96001. (Briinig Pass) to 22,4001. (Black 
Forest) per mile, whilst the cost of the mountain 
sections alone varies from 9088l. (Bosnia and 
Herzegovina) to 37,6001. (Black Forest) per mile. 
The remarkably low cost of the Bosnian line is, of 
course, in a great measure due to the narrow gauge, 
without which the cost would probably have been 
at least 50 per cent. more, or about 15,0001. per 
mile. Of the three Black Forest railways, the 
‘second, viz., the adhesion and rack line through 
the Héll Valley, shows the lowest cost, both as re- 
gards the total average and the mountain section 
separately. The two broad conclusions which may 
be drawn from a comparison of the cost of the 
various lines are : 

1. That where the total length is composed of 
valley and mountain sections, the cost per mile of 
the mountain section is about double the average 
cost per mile of the total ; and, 

2. That the average cost of the combined adhe- 
sion and rack lines is from 30001. to 50001. per mile 
less than that of the adhesion lines. 

With reference to the cost of working such rail- 
ways, the figures given in connection with the 
Briinig Pass (adhesion and rack) and the Swiss 
South-Eastern (adhesion) lines afford striking and 
instructive evidence. On both lines the working 


cost is 2.12 fr. per train kilometre, or 2s. 8.5d. 
per train mile, the ordinary train loads and the 
annual train mileage being in both cases about 
equal, while the Briinig line has adhesion gradients 
up to 2.5 per cent. and rack gradients of 9 to 12 
per cent., and the other has continuous adhesion 





gradients of 5 per cent. This fact warrants the 
conclusion that instead of laying out a line with 
adhesion gradients of 5 per cent., it is better— 
provided the configuration of the country permits 
it—to adopt at once adhesion gradients up to 2.5 
or 3 per cent., together with rack grades up to 10 
per cent., whereby, at equal cost of working, a real 
and considerable economy in cost of construction 
is effected. 

The question which of the two systems, viz., the 
adhesion pure and simple, or adhesion and rack com- 
bined, is preferable for crossing mountain ranges, 
depends so entirely on the configuration of the coun- 
try, on local conditions, on the object to be attained, 
and on the requirements of the traffic, that it 
is obviously impossible to lay down a general rule, 
and each specific case must be decided on its own 
merits, for which purpose the various examples 
given in this paper afford a valuable criterion. It 
may safely be affirmed that for great international 
highways, such as the Mont Cenis, St. Gothard, 
Arlberg, Brenner, and Semmering Railways, the 
proper system is ordinary adhesion, notwithstand- 
ing the considerably greater length and cost. On 
the other hand, in such countries as Japan, New 
Zealand, Italy, the Balkan Peninsula, Greece, 
Scandinavia, Asia Minor, the Caucasus, South 
America, &c., the combination of adhesion and 
rack is admirably adapted for crossing the central 
mountain ranges which separate one coast or 
district from another.* As has been shown, such 
cross lines—on which, in contradistinction to longi- 
tudinal arteries, speed is not of primary importance 
—combine commercial with strategic utility; in 
other terms, while they develop the resources of 
the country in time of peace, they are capable of 
rendering eminent services in time of war. 








STATICALLY INDETERMINATE STRUC- 
TURES AND THE PRINCIPLE OF 
LEAST WORK. 

(Continued from page 598.) 

As another case of a structure with one super- 
fluous member, take the truss represented in Fig. 3, 
which represents diagrammatically one-half of a lat- 
tice girder erected some years back to carry asingle 
line of railway over a river in Scotland. The 
bridge is a deck structure, the floor resting on top 
of the girders. The stresses in such a structure 
cannot be determined by pure statics, as it contains 
one superfluous bar. That this is so is most easily 
shown by constructing a model. If, however, either 


* As examples in South America and Asia Minor may 
be "saa the Transandine Railway, and the Lebanon 
Railway, from Beyrout to Damascus, both of which are 
in course of construction, and are to be worked on the 


Depth, EF fective =93" 
determine the true value of the stress in ai, and 
hence in the rest of the structure, by the principle 
of least work. In the first place, it will be necessary 


to tabulate the values of 2 for every bar of the 


structure, where L denotes the length of any bar 
and © its area. For this work a small slide rule is 
very convenient, being quite accurate enough for 
the purpose, and it has been almost exclusively 
used in performing the various calculations of this 
series of articles. From the drawings of the struc- 
ture we get the values tabulated below. The bar 
a i is omitted because its area is very great, anc. 
the work done in deforming it will be small com 
pared with that done in deforming the rest of the 
structure. 


L L 

Bar. oO Bar ry 
aj 12.27 ab.. 3.33 
je 13.03 be. 3.33 
cl 15.61 cd. 2 56 
le 16.05 de .. 2.08 
en 22.75 er x. 1.75 
ng. 25.50 ae 1.75 
gp .. 19.71 gn... 1.75 
CD ss 13.03 oS i 3.33 
bk .. 13.65 jk. 3.33 
a 16.05 kl 2.56 
dm... 18.02 lm 2.08 
my... 16.05 mn 1.75 
WO sank 25.50 mo... 1.75 
oh. 25.50 op.. 1.75 


The bars on the other side of the mid span will 
: L 
have corresponding values of ‘ 


Let u be the work done in deforming one bar, 
then the whole work will be equal to the work 
done in deforming all the bars, or 

U=su, 

But if «=the stress in the supernumerary bar « i, 
the work done in deforming the whole structure 


will be a minimum with respect to“. Whence 
dU_o=3%", 
du ap 
but for any bar 
:= Tt L 
2B.’ 


where T is equal to the stress in the bar, and T 
can always be expressed in the terms of the external 


load on the structure and ». Whence = can be 


found, and equating this to zero we shall get the 
value of u. ; 

Suppose, for example, the central apex 4 only is 
loaded by a weight W. Let R be the reaction on 
the left-hand abutment, and « the stress in the bar 





combined adhesion and Abt rack system. 


ai. Then the shear causing stress in the bars 1 0, 
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bk, &c., will be R—», and that causing stress in Stresses IN MemBers or Truss, Fic. 4. 
the bars a j, jc, &c., will be u. f 2 : eee ee eee geek 
Hence stress in bars i b, bk, &., will be + L 2. 3. ye | 5. 6 7. s 
(R—x) sec a, and in bars aj, jc, &c., will be + u seca, ei | £ 
where a is the angle the bracing bars make with the yee IE ‘a z = = 
vertical. Bar. L — Pons a ™ = . P wer - du _1 - d a 1 x 
Hence for all bracing bars of the first system . 1 ee eee ee oe ad ls 
: == — = 
u =—_~— sec? a (R — »)? AB ae + 30.7 as } # | + 30.7 
2EQ Be to ~ 21:8 x << — 21.8 
and CB | 29.5 — 21.8 + .707 P 2 +.707P —21.8 | 14.75 P — 455 
sa’ see L BD 13.5 + 21.8 + .707 P a + .707P + 21.8 | 6.75 P + 208 
eens tft = ROP ag DC | 303 ~- 10.2 —P < — 10.2—P 30.3 P + 309 | 
dp £E Q CE | 99.9 —14.5 + .707 P <6 + 707 P — 14.5 11.1 P — 228 
i : . E | «6603 0 + .707P .707 + .707P + .707Q) 84.65 (P 34.65 (P 
This gives for all this series of bars on the left of FE | 222 —145 ae + FOr | + .707 o aan" e lt 11.1 4 a 
: T, DF | 303 | + 10.2 —Q | +103—Q 30.3 Q — 309 
the load, taking the values of ~~ from the above GD 13.5 | + 7.8 | + .7207Q | + .2707Q+ 7.3 6.75 Q + 69 
re} FG 29.5 | ee | + .707Q | + .707 Q—7.3 14.75 Q — 152 
Table HF an — 7.3 | da —7.3 } 
’ HG et + 10.2 “. | ; + 10.2 ‘ | 
sec? a . . » 85 | me — ‘a —P 85 
E .(@ — R) [13.03 + 13.65 + 16 05 + 18.02 + 16.05 + EG | 85 | i es | wr ae di 85 Q 


25.50 + 25.50] 
or 


= sec? a [u — R] : - (1) 


Similarly for the second system of bracing to the 
left of the load we have for each bar 
as = — a L , 7 (2) 
be K 2 
and substituting from the Table as before, there 
results, 


124.92 =e. be 


From symmetry similar values will in this case 
be obtained for the bracing between the load and 
the right-hand abutment. Coming to the booms, 
the stresses in the different bars will be easily seen 
to be those given in the annexed Table : 


| 














Bar. T=tanax | du _ tan’a . 
a E 
ab 7 | 3.33 u 
be | 2R—u 3.33 [u— 2R] 
cd 2R+u 2.56 [4 + 2R] 
de 4R-u 2.08 [u — 4 R] 
ef 4R+u 1.75 [¢@+4R 
fg | 6R--# 1.75 [4 -6R 
gh 6R+4 1.75|¢ +6R 
ty | R- vp 3.33 [4 — R 
jk R +b 3.33 [u + R 
kl 3R—+ 2.56 [u — 3 R] 
lm 3R+4 2.08 [u + 3 R} 
mn 5R-- 1.75 [¢ —5R 
no 5R+ yu 1.75[¢+5R 
Op 7R—u 1.75([«—-7R 








Sumwnming up all these, there results for = ag on 


the left of the load 7 
> . [tan? a (33,10 « — 16.55 R) + 127.80 sec? a (u—R)+ 
124.92 « sec? a]. 
Similarly if \ represents the stress in the bar 
corresponding to aiat the right-hand abutment 


and § the reaction there, we should have for the 
right-hand half of the span 


siu_ydu 4 dx 
1 db dy du 
= E [tan? a (33.10 \ —16.55 S) + 127.80 sec? a (A—S) 


+ 124.92 n sec?.a} 2 >, 
dp 


In the present instance it is obvious from sym- 
metry that 


#=dandS=R= WV, 
2 
whence 
dy _ 
db 
Thus, finally, on substituting for S and \, we have 


8 


Ce ot , 

aaa [tan? a (33.10 1-16.55 R) + 127.80 sec? a 
: (u—R) + 124 92 usec? a]. 

Putting’ 


tan? a =( 100 li 1.156, and 
93 


sec? a = [ 100? + =) = 1865, 
100? 
We get finally 509.9 » = 257.6 R, or # = .506 R= 
.253 W. If we had neglected the work done in 
deforming the top and bottom booms, and confined 
our attention to the bracing only, we would have 
practically the same figure for u, and the calcu- 
lation would have been considerably simplified. 








Hence in future this element of the work done 
will not be taken into account. 

From the above it appears that when a load is 
applied to the point h rather more than one-half 
of it is carried by the secondary system of bracing, 
a result which we imagine would have been antici- 
pated by few. Suppose now that the load is ap- 
plied at the point f. Then, as before, let R repre- 
sent the reaction on the left-hand abutment, S 
that on the right hand, and let « be the stress in 
the bar a i, and ) that in the corresponding bar at 
the right-hand abutment. 

; Then for the bracing to the left of the load we 
ave 


du au 1 2 as € 2m 1 
tn 7 [ ree a (u — R) {13.08 + 13.65 4 





were taken away altogether and forces applied to 
the joints B, G, and E, as indicated in Fig. 5. This 
latter figure represents, it will be seen, a statically 
determined structure, and the stresses in all the 
bars can be expressed in terms of the loading and 
P and Q, whilst these latter can be determined by 
the method of least work. To apply this principle, 


however, it is necessary to know the ratio of a for 


each bar, where L = length of bar and Q its area. 
These ratios can be determined with sufticient 
accuracy by the ordinary methods of dealing with 
such structures, viz., by dividing them up into two 








16,05 + 18,02 + 16.05} 
+ asec" a. ft [ 1227 + 13.03 + 15.61 + 16.05 + 22.76 | 


and on the right-hand side we shall have 
ydu_ydu dx 
“de ~ dr a4 
= 1 4X PF 4e620 (x — 8) [127.80 + 25.50 + 25.50] 
E'dpu 
1 dX 2 6 
=. sec 2a... [124.92 + 19.71 + 25.50). 
EE’ du 
As before 
dx 
AX=4, a= =i. 
MB, an ad = 


Further, 


R= 2) ana s=5 w. 
14 14 


Making these substitutions, there results 


2U <9 = } sect a [505.44 « — 113.3 WI. 
de E 
Hence 


= .224 W, 


If loads are applied at the remaining points in 
the same way, the following results will be obtained : 
Load at Value of u. 

.058 W 
.101 W 
.157 W 
.196 W 
.224 W 
.245 W 
.253 W 

Hence the stresses in the girder under any dis- 
tribution of load whatever can be determined. 
Thus, if the points c, d, and e were all loaded 
with a weight W, the stress in the bar ai would be 
W (.101+.157+.196) = .454 W, and knowing this, 
the stresses in the remaining bars can be found by 
ordinary statics. 

A lattice girder of the type dealt with has one 
superfluous member only, but the method of Jeast 
work is also applicable to structures containing 
more than one such member. As an instance, take 
the truss shown in Fig. 4, which, though of a type 
not to be recommended for adoption in an actual 
bridge, will, nevertheless, afford a good example 
of the methods to be employed in calculating such 
aframework. This truss contains two superfluous 
members. Thus, if the bars B E and E G were re- 
moved, the stresses in the various members could 
be determined by ordinary statics. But these 
stresses could also be determined if the stresses 
in these two bars were known. Thus let the 
stress in B E be P, and in EG be Q. Assume each 
of these bars is in tension, then their action 
on the structure will be the same as if the bars 


FQu8 Qa o 




















Fig .4. 
B D 5 
A 4 ‘2 joa 
a Fig.5. Y 
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G 3 
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separate trusses, each of which is statically deter- 
mined, and finally combining the results. Suppose 
the ratios determined in this way to be those given 
in the second column of the annexed Table. Then 
the third column shows the stresses due to a load of 
29 tons at OC, the rest of the structure being un- 
loaded. A small slide rule has been used for these 
calculations, and is quite accurate enough for the 
purpose. The total stress, obtained by adding up 
columns 3, 4, and 5, is given in column 6. Then 
let w be the work done in deforming any bar, BD, 
for example. Then 


ie 2 
Waa {TOTP +218)", 
Hence ‘. 
du 1 - > t 
=! L$ pz7p+2is)x. 
oot E TZ {.707 +21.8} x.707, 
and 


. for bar B D = 13.5. 
. 4 = 6.75 P + 208. 
dP 
In this way columns 7 and 8 are obtained, and 


finally, if U is the whole work done in deforming 
the structure, U = >; and hence 


dU du aU du 
GU Ly?" and =yt4 
aP "7" dQ 270 
But for a minimum 
au dU 
— = (), and = @ 
dP dQ 


Hence, adding up columns 7 and 8, we get 

aU _ 9 = 19955 P + 34.65Q — 166, 

dP 
and 

aU _ 9 = 34.65 P + 182.55 Q — 620. 

dQ 

Whence P = .27 tons, and Q = 3.35tons. Then 

the stress in bar B E is — .28 tons, and in bar EG 
is — 3.35 tons. 
By a precisely similar process, the stresses can 
be computed, at least theoretically, in a truss con- 
taining any number of superfluous bars, but when 
the number of these bars becomes large, the labour 





of computation becomes excessive. The theory of 
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the process is, however, as shown in the preceding 
examples, very simple. The truss is redrawn with 
the superfluous bars removed, and the stresses on 
the now statically determined structure, calculated 
by ordinary statics, unknown forces P, Q, R, &c., 
being substituted to represent the action of the 


bars removed. The values of L are then tabulat:d 


for every bar, and from these the values of 

dU dU aU 

= ’ ’ & ? 

aqP’dQ’dR’ 
are determined and equated to0. By solving the 
simultaneous equations thus obtained, the values of 
P, Q, R, &c., can be found, and once these are 
known, the value of the stress in every other bar of 
the structure can be obtained by ordinary statics. 

(To be continued.) 





THE BUCKINGHAM WORKS, YORK. 

THe modern astronomical telescope has now 
reached such dimensions that the construction of 
its mounting and mechanical details must be con- 
sidered rather as the business of an engineer 
than of a mere instrument-maker. The weights 
to be moved, and moved accurately, in the case 
of large modern instruments, are very considerable, 
and attention has to be paid to conditions of 
strength and stiffness, as well as to questions of 
mere kinematics. Very few firms undertake the 
making of all parts of a large modern telescope 
themselves, the tendency being to specialise, but 
one of the exceptions—in fact, we believe, the 
only exception in this country —is the firm of 
Messrs. Thomas Cooke and Sons, of the Bucking- 
ham Works, York (who have quite recently re- 
moved their head offices to 8, Victoria-street, 
Westminster.) With the exception of the actual 
making of the glass, the whole construction of a 
completed telescope is carried out at their works, 
even the heavy cast-iron pillars being made in their 
own foundry. This, no doubt, is partly due to 
the fact that this firm have never confined them- 
selves to telescope work only, but have also made 
large quantities of high-class lathes and machine 
tools, and other machines where especially accu- 
rate workmanship is required. An essential to 
the successful working of such tools is that the 
framing shall be heavier than is required for mere 
strength, hence this has led to the development of 
the foundry department, so that now castings of con- 
siderable size are produced and machined in the 
ordinary course of business. One instrument of a 
very substantial nature, of which Messrs. Cooke 
have produced large quantities for the Government, 
is the Watkin position-finder, the construction of 
which is, we believe, held to be an official secret. 
However this may be, it is known that the instru- 
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ment in question is of the depression type, weighs 
something like a ton, and involves very accurate 
gear-cutting and similar high-class workmanship. 
It was for this reason, no doubt, that the construc- 
tion of these machines has been entrusted to Messrs. 
Cooke and Sons. 

The works of the firm cover 23,000 square feet 
of ground, including a large and lofty erecting 
shop, measuring 77 ft. by 76 ft. The metal-work- 
ing shops are kept distinct from those for glass- 
working, and consist of a group of buildings three 
storeys high. On the ground floor are the brass 
and iron foundries, and all the heavier tools, 
which here are the same as in an ordinary 
engineer’s shop, save that amongst them is to be 
found a large gear-cutting machine, which is 





capable of taking blanks 64 ft. in diameter. The 
large dividing engine is also fixed on this floor to 
insure steadiness, but is in a room apart by itself, 
and is erected on an insulated masonry pier sunk 
some depth below ground level. With this engine 
circles 58 in. in diameter can be accurately divided. 

The upper floors contain the lighter lathes, milling 
machines, and engraving machines. Much of the 
work, such, for instance, as the circles of a theodo- 
lite, cannot be clamped to a lathe faceplate without 
risk of deformation, the sections being so light, and 
hence the parts in question are cemented on with 
plaster-of-paris, and it is remarkable to see what 
comparatively heavy cuts this method of fixing 
will allow to be taken. Milling machines are 
pretty largely used. The standards for theodolites 
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123-IN. EQUATORIAL TELESCOPE FOR RIO JANEIRO. 


CONSTRUCTED BY MESSRS. COOKE AND‘ SONS, ENGINEERS, YORK. 














are all milled out to a form instead of being filed. 
Where a single instrument is to be built, filing is 
said to be somewhat more rapid, but the reverse 
is the case when a number are to be finished. For 
most parts of such instruments special bronzes 
have to be used, as ordinary gun-metal as known to 
engineers is not sufficiently rigid. 

The pattern and woodworking shop is at the top 
of this building, and large quantities of well- 
seasoned mahogany are always stored, from which 
the legs for theodolite and level tripods are pre- 
pared. The works are lit by electricity, which is 
generated on the premises. 

An example of Messrs. Cooke’s standard form of 
equatorial mounting for large refracting telescopes 
is shown in Fig. 1, which has been prepared fror. a 
photograph of an instrument with a 12}-in. object- 
glass built for the observatory of Rio de Janeiro. 
The delivery of this telescope, by the way, was 
seriously delayed by the recent civil war there. 
The pillar of the instrument is made in two 
parts, connected together by flanges and _ bolts. 
The lower portion is firmly fixed on a masonry 
foundation, whilst the upper can be rotated re- 
latively to this lower portion, as the bolts take 
into a T-groove cast in the lower flange. This 
movement of the upper parts on the lower is 
required for the convenient adjustment of the 
instrument when erected, so as to place the polar 
axis in the plane of the meridian, and means are 
provided for making this adjustment. A couple of 
studs project, it will be seen, one from each flange, 
and by placing a bar between them the upper 
part of the standard can be pinched round into 
its proper position. This method may seem 
rather crude, but this adjustment has only 
to be made once for all, and it is therefore not 
worth while fitting up expensive screw adjusting 
gear, which will never be used again after the erec- 
tion of the telescope. As a matter of fact, no 
difficulty is found in making the required adjust- 
ment with perfect accuracy. 

The polar axis just referred to is a shaft running 
in bearings carried by the casting which is shown 
hinged to the top of the main pillar of the mount- 
ing. Not only has this axis to be placed in the same 
plane as the meridian, but it also has to be made 
parallel to the polar axis of the earth. In other 
words, the angle formed by the polar axis with 
the horizontal has to be made equal to the latitude 
of the place where the telescope is fixed. It is for 
this reason that the box or frame carrying the 
axis is hinged to the top of the pillar, and 
fitted at its other end with a screw jack as shown. 
By means of this jack the axis can be tilted until it is 
brought parallel to that of the earth. In practice, 
this adjustment is really made prior to that in the 
plane of the meridian, and both adjustments will, 
in the first place, be but approximations to the 
correct position; but by repeatedly adjusting, 
first the standard and then the screw jack, the 
polar axis is at length got truly parallel with 
that of the earth, and no further adjustment 
of the telescope stand is required whilst it remains 
at the observatory so long as the foundations remain 
unaffected. 

Suppose, now, after adjustment, the telescope is 
directed towards a star, then the rotation of the 
earth causes the star to travel out of the field 
of view. This rotation can, however, be corrected 
by giving a reverse rotation to the polar axis 
of the telescope, which is parallel to that of the 
earth. Hence a powerful clock is fitted at the back 
of the pillar, which drives on to the polar axis by 
means of worm gearing, and turns it backwards at 
the same rate as the earth turns the telescope for-: 
wards, hence the star remains stationary in the 
field of view of the telescope. Of course, if per- 
mitted, after a time the rotation of the polar axis 
would finally bring the telescope so as to point 
towards the ground, and thus, though it might 
still be pointing in the direction of the star, 
the latter would be shut off from view by the 
body of the earth. Still, as long as the star is 
above the horizon, the telescope automatically 
follows it in its apparent motion. 

The telescope itself, it will be seen, is not 
mounted direct on the polar axis, but on another 
shaft known as the declination axis. This shaft is 
at right angles to the polar axis, and rotates in 
bearings carried on the latter. By turning first 
the polar axis and then the declination axis, to 
which the telescope is rigidly attached, it will be 
obvious that the instrument can be directed to any 
desired spot of the heavens, This affords a means 
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of pointing the telescope at any star without even 
looking through it. To this end each of the two axes 
is provided with a divided circle. That on the polar 
axis is known as the hour circle, and the other 
as the declination circle. The right ascension 
and declination of all important stars are tabu- 
lated. The former allows the particular meridian 
over which the star may be at any hour, minute, 
or second of the year to be calculated by means 
of a mere addition or subtraction sum. The polar 
axis is then turned until the telescope points towards 
this meridian, this being ascertained by means 
of the divided hour circle. The telescope is now 
rotated about the declination axis, the polar axis 
remaining fixed until the telescope, as ascertained 
by the declination circle, points towards the correct 
declination of the star, allowance being made for 
the effect of atmospheric refraction — an action 


1 
Elevatiag of : L 








%dia” at Focal Point 


which causes celestial objects to appear higher 
above the horizon than they really are. Then, on 
looking through the telescope, the particular star 
wanted will be found in the field of view. It 
will be seen that declination is practically identical 
with latitude, whilst right ascension is the equiva- 
lent of longitude. 

Such, then, is the general arrangement of an 
equatorially mounted telescope ; it remains now to 
describe the various details of construction adopted 
by Messrs. Cooke in order to insure the easy and 
accurate working of the whole mechanism. The 
need for this is obvious. An error of a single 
minute of arc corresponds to 1 ft. at 1000 yards, 
and as the distances in question, with astronomical 
telescopes, can in most cases be estimated, if at all, 
only in ‘‘light years,” it is obvious that a com- 
paratively small error in the working would cause 
the stars observed to disappear from the field of 
view, enormous though their dimensions may be. 

The polar axis is of steel, and is carried in a stout 
rectangular casting, as already explained. At its 
lower end it passes through a gun-metal bush shown 
at a, Fig. 2, page 664, this view being a section 
through the lower end of the casting just men- 
tioned. This bush is turned true, both out- 
side and in, and is prolonged vhrough its sup- 
porting frame as shown. Its external surface 
then forms a bearing for a loose wheel b, Figs. 2 
and 3. A clamp c permits of this wheel being firmly 
fixed in any desired position. The rim of this 
wheel is graduated, the divisions extending right 
across its face. A vernier is engraved on the 
bracket e. The first operation in pape. the tele- 
scope on a particular star is to set this circle so that 
the vernier reads the proper right ascension as given 
by the Nautical Almanac or a star catalogue. The 


circle is then clamped and the polar axis is rotated 
until one of the verniers on the arms f org reads the 








true local sidereal time. This done, the telescope 
points truly to the meridian on which the star 
sought is situated. As the circle b is graduated in 
hours and minutes, it is, as already mentioned, 
known as the hour circle. To facilitate reading 
the circles at night, a lamp is fixed at i, and by re- 
flectors its light is thrown on to the divided circle 
as indicated. The second of these reflectors j is 
made so that the circle can be read by a microscope 
placed behind it. Further details of the fine adjust- 
ment for right ascension are shown in Fig. 4. 

The upper end of the polar axis is carried on a 
roller bearing shown in Figs. 5, 6, and 7. The 
rollers are carried on a separate frame, which by 
means of the weighted levers shown in Fig. 1 is 
pressed upwards. The weights are so adjusted that 
nearly the whole load on the upper bearing comes 
on these rollers, without there being any upward 
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pressure on the top part of the bearing. The con- 
sequence of this arrangement is that the polar axis, 
in spite of its comparatively heavy load, works very 


smoothly, and with extremely little friction. A 
friction wheel bearing against a collar on the polar 
axis is also provided for relieving the bearings of 
the end thrust. 

Above its upper bearing this axis has a large 
wormwheel riding freely on it, but which can be 
clamped to it by tightening up a split ring sur- 
rounding the shaft. Gearing with this wheel is a 
worm driven by the clock. The axis can, however, 
also be adjusted by hand either from the foot of 
the polar axis or from the eye end of the tele- 
scope. To this end the clamp on the polar axis 
is not connected direct to the wormwheel driven 
by the clock, but only through the intermediary 
of a tangent screw, the device—which is much the 
same as in the fine adjustment of a theodolite— 
being fully illustrated in Figs. 8 to 10, page 664. 
To operate this gear two wooden rcds pass down 
to the hour circle parallel to the polar axis, and 
terminate in knobs as shown in Fig. 1. One of 
these is connected by gearing to the clamping screw 
s, Fig. 9, whilst the other drives the tangent screw t. 

The arrangements for clamping, unclamping, and 
adjusting the telescope in right ascension from the 
eye end are necessarily not quite so simple, as when 
the telescope is moved in declination the turning 
rods must move round with it, and without affect- 
ing the setting of the polar axis. The manner in 
which this end is attained is as follows: The end 
of the frame carrying the declination axis is turned 
to receive the loose bevel wheels a, 6, Fig.11. One 
of these, b, is mounted on a long sleeve, and on this 
sleeve a rides loose. Outside of aa third wheel c 
is mounted on the same sleeve as b, so that when 








Reflector 





the latter is turned ¢ rotates too, whilst a is 
oose. Both a and ¢ have teeth on the edges 


of their rims, those in the case of a being in 
addition to bevel teeth. The teeth on the rims 
are in gear with spurwheels connected to the 
clamping gear and the adjusting gear of the 
polar axis. The bevel wheels a and b are also 
geared with bevel pinions (one of which is shown 
at e) keyed to wooden rods going down to the eye- 
piece of the telescope. Suppose now the telescope 
is to be moved round in declination. Then the bevel 
pinion e and its fellow simply spin round without 
rotating either a or b, and hence no change is 
made in the position of the polar axis. The tele- 
scope being brought to the desired declination, 
however, and clamped there, the right ascension 
may be altered without affecting the declination, by 
rotating the pinion e and its fellow. The latter 
clamps the polar axis to the driving wheel by 
rotating the wheel b, and with it c, which isin gear 
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with the clamping screw. If now a is rotated by 
means of e, it being geared at itsrim with a pinion 
on the tangent screw, permits of the telescope 
being adjusted in right ascension. 

The adjustments in declination are comparatively 
simple, as they require to be effected only from the 
eye end of the telescope. The declination circle is 
mounted solidly on the casting carrying the decli- 
nation axis. The telescope is fitted with a vernier 
arm, which is connected by a tangent screw with 
a clamp, as shown in Fig. 12, page 665. This can, 
when desired, be clamped solid with the declination 
circle. By rotating the tangent screw, the instru- 
ment can be set to any desired reading. Arrange- 
ments are provided by means of which the vernier 
for the declination circle can be read without leav- 
ing the eye-piece of the instrument. These will 
be best understood by a reference to Fig. 13, page 
665, which represents a section through the tele- 
scope barrel at its centre. As will be seen in the 
general view on page 661, an electric Jamp is 
mounted at the side of the barrel, the light from 
this lamp being thrown by the arrangement of 
mirrors shown in Fig. 13 on to the declination 
circle below. Additional mirrors E reflect the 
reading thus illuminated along the barrels of a 
couple of sight tubes or reading microscopes, 
mounted parallel to that of the main instrument, 























Nov. 23, 1894. ] 


ENGINEERING. 





C63 








and extending down to the eye-piece. Here each 
of these tubes is fitted with lenses, by the aid of 
which the reading of the circle is easily effected. 

The eye end of the telescope is shown in Figs. 14 
to 23, on pages 662 and 665, and is fitted up for 
micrometer measurements of position angles. For 
this purpose the eye-piece is constructed in several 
separate parts, which can be rotated relatively to 
each other. The focussing is effected by a fine rack 
having 14 teeth to the inch, and can be adjusted 
either from the side or end of the eye-piece, the 
latter adjustment being effected by bevel gearing, 
as shown in Fig. 15. This latter mode of adjust- 
ment is convenient when spectroscopic work is 
being done, the adjusting head at the side of the 
tube not then being readily reached by the 
observer. 

To enable the micrometer webs to be seen when 
measuring star positions, either the field of view 
must be illuminated, or a light must be thrown on 
the webs themselves, making them bright against a 
dark field. In the telescope we are describing the 
bright field illumination is given by an annular in- 
clined mirror L L placed in the telescope tube ad- 
joining an electric lamp, as shown in Fig. 21, this 
mirror throwing a diffused light towards the eye- 
piece. Between the lamp and the mirror, and outside 
the telescope tube, is placed a perforated disc, 
the apertures in which are filled with glass of dif- 
ferent colours, and through one of these the light 
must pass before reaching the mirror LL. In this 
way the illumination of the field of vision can 
be varied so as give the best results, no matter 
what object is in course of observation. The 
arrangement of this perforated disc is shown in 
Figs. 23 and 24, where K, K, K, K denote the open 
ings through it, these openings being filled with 
coloured glass. The light from the same lamp is also 
used to illumine the position circle, as shown in 
Fig. 21. Its light passes along a suitable tube to a 
mirror of unsilvered glass g, from which a portion 
of it is reflected to a second mirror h, from 
which it is thrown on to the position circle, and, 
reflected here, passes back to h, and through the 
unsilvered glass mirror to a third mirror k, and 
thence to the reading microscope. 

The clock driving the telescope is shown in 
Fig. 1, and in detail in Figs. 25 and 26, page 665. 
The power is supplied by heavy weights, which can 
be hoisted by means of a hand rope passing over 
the grooved pulley shown on the right-hand side in 
Fig. 26. This pulley is keyed onthe axle carrying 
the barrel on which the weight rope is wound. The 
clock is controlled by a governor consisting of two 
heavy spherical balls hung from a crossbar fixed 
on a vertical spindle, as shown in Fig. 25. It will 
be seen from this view that each ball has a cross- 
piece fixed to it, one end of this crosspiece being 
hinged to the crossbar on the spindle, while the 
other end is provided with a screw, the point of 
which is directed towards a gun-metal ring fixed 
above the governor. A pin with collar at the top 
of each ball engages with a slotted crossbar on the 
spindle, and prevents the ball from dropping below 
a certain position. When the spindle revolves, the 
balls of course fly outwards and press the points 
of the screws just mentioned against the gun- 
metal ring, the contact of the screws and ring set- 
ting up a frictional resistance which is increased 
by an increase in the speed of the spindle. Apart 
from the preliminary adjustment of the governor, 
which is effected by manipulation of the frictional 
contact screws, a further adjustment is placed at 
the disposal of the observer using the instrument. 
This adjustment is effected as follows: The lower 
end of the spindle carrying the governor rests upon 
a lever—markeda in Fig. 25—the outer end of which 
is pressed down by a screw, as shown. By turning 
this screw the spindle can be raised bodily, and the 
contact screws of the governor balls thus brought 
to bear upon the friction ring at a lower speed 
than that at which they would otherwise touch. 
In other words, a slower speed of driving will pro- 
duce the amount of friction required to absorb the 
surplus power developed by the fall of the clock 
weights. On the other hand, by lowering the 
spindle the clock may be made to drive faster. 

This arrangement also enables the telescope to 
be adjusted for what is called ‘‘lunar rate.” The 
moon has a retrograde movement in the sky, and 
in order that the telescope may be kept pointed 
upon it, the motion given by the clock must be 
slower than that required when stars are being 
observed. To effect this adjustment a wedge is 
provided which is interposed between the outer 





end of the lever a and the adjusting screw already 
mentioned, the insertion of this wedge raising the 
spindle and reducing the rate of driving. On the 
removal of the wedge, the clock at once assumes its 
normal rate for stellar observations. 

We now come to what, after all, is the most im- 
portant part of a telescope, viz., the object-glass, 
and in this Messrs. Cooke have recently succeeded 
in making some improvements which promise to be 
of high importance. The ordinary so-called achro- 
matic object-glass is composed of two distinct 
lenses, namely, a concave lens of flint glass and 
a convex lens of crown glass. Were one glass 
only used, the object viewed would be surrounded 
with rings of coloured light, and definition would 
be lost, owing to the fact that as the different 
rays of the spectrum have different indices of 
refraction, each separate spectral colour is not 
brought to the same focus. In the course of the 
last century it was, however, found that the 
dispersive power, which measures the separa- 
tion of the spectrum, did not vary with different 
substances proportionately to the refractive power. 
Hence by using two lenses of different materials it 
was possible, by using suitable curvatures, to 
combine any two rays of the spectrum. In 
ordinary telescope work the two rays to be com- 
bined are chosen so as to give the greatest amount 
of light, whilst still preserving a white image. The 
other rays which are not brought to the same focus 
as these, form a secondary spectrum, and not only 
is their light lost, so far as the purposes of vision 
are concerned, but their presence is positively mis- 
chievous, as this secondary spectrum must tend 
to reduce the sharpness of definition. Within 
recent years the optical glass works of Messrs. 
Schott and Gen, at Jena, have produced some 
new varieties of glass, and several attempts to make 
a perfectly achromatic telescope with the resources 
thus rendered available, have been attempted. All 
efforts to do this with two lenses only have failed in 
practice, either on account of the enormous focal 
length demanded, or owing to the absence of dura- 
bility of the glass. 

By adopting a three-lens form of object-glass, 
Messrs. Cooke have, however, succeeded in pro- 
ducing a lens which, whilst made of durable glasses, 
and of moderate focal length, is perfectly achro- 
matic. This is of special importance nowadays 
that photography is being so largely employed in 
astronomical work, as with ordinary objectives the 
visual and chemical rays are not brought to the 
same focus, and for this reason reflecting instru- 
ments have been largely adopted in photographic 
work. With the new objective, however, all the 
rays of the spectrum are brought to the same focus, 
and the instrument can be used for photographic 
as well as visual work, whilst in the latter case 
the brightness of a star image and sharpness of 
images under high powers is substantially in- 
creased. The construction of the lens is shown 
in Figs. 27 to 29. The first, L), is convex, and is 
made out of baryta light flint, having a refractive 
index of 1.5637 for the D ray, and its reciprocal of 
dispersive power is 50.6. Thesecond lens, Lo, is of 
a biconcave shape, and is made out of a new glass 
known as boro-silicate flint. This glass has a re- 
fractive index of 1.54685 for the D ray, and the 
reciprocal of its dispersive power is 50.2. The third 
lens, L,, is made out of light silicate crown glass 
having the following characteristics: Refractive 
index for D ray, 1.5109 ; reciprocal of dispersive 
power, 60.4. By suitably proportioning the various 
radii of the lenses, the middle negative lens may 
be made to almost exactly compensate for the 
dispersion effected by the other two, and this with- 
out necessitating any exceptionally great focal 
length. At a pinch this can be made as small as 
15 times the aperture, and there is no difficulty 
whatever in making a glass with a focal length of 
18 apertures. 

A small space is provided between the second 
and third lenses, the object of this being to 
make the correction for spherical aberration as 
complete as possible; for when the thickness of 
this space is properly proportioned, there is an 
entire absence of spherical aberration for all colours 
of the spectrum. 

Object glasses made on this plan have been 
tried both for visual and photographic results by 
Dr. Isaac Roberts and by Professor J. Norman 
Lockyer. Inthe former case the observations were 
made with a 6-in. telescope having a focal length of 
9 ft. Dr. Roberts states that the new objective 
showed the stars, moon, and planets without the 








least indication of spectral colour, the appearance of 
the objects being similar to those viewed in a good 
reflector. The visual and photographic foci were 
identically the same, and the photo images of 
bright stars were relatively smaller than those ob- 
tained by the International photo-telescopes under 
equal conditions, whilst, at the same time, the 
photo field free from distortion was larger. When 
properly mounted, Dr. Roberts considers this tele- 
scope far in advance of any existing 6-in. refractor as 
an efficient visual and photographic instrument. The 
telescope tested by Frolemen J. Norman Lockyer 
had an objective 3} in. in diameter, and was tested 
under his directions on an artificial star brightly 
illuminated by an arc lamp, and it was found that 
the focus was sensibly constant for the whole of the 
visual spectrum, the telescope behaving like a 
reflector. When tested on bright stars, no colour 
save that due to atmospheric dispersion was ob- 
served, and the definition left nothing to be desired. 
(To be continued.) 








THE MINERAL RESOURCES OF THE 
UNITED STATES. 

THE annual reports of Mr. David J. Day on the 
mineral resources of the United States are always 
full of interest, and of valuable statistical informa- 
tion, but the one he has recently submitted to the 
Department of the Interior, for the year 1893, 
is of more than special importance. It not only 
sets forth the position occupied by the United 
States among the nations, with regard to its 
mineral wealth, but it affords an indication of the 
disastrous effect of the widespread depression of 
last year, from which the whole world has been 
suffering. Taking first the largest and most impor- 
tant branch of the metallurgical industry of America 
—that of iron and steel—we find, as must be ex- 
pected, the most marked traces of the financial 
cyclone. The gradient of production and prosperity 
was a steadily rising one until well on in 1893, 
when the storm came, and swept away over 100 
manufacturers in the iron and steel industries. 
Production was largely reduced, and prices dropped 
to ruinous rates; of course, during the current year, 
matters have improved greatly, but there are no 
statistics complete enough to judge of the exact 
amount of recovery. 

In January, 1892, there were in the United 
States 569 blast-furnaces in operation ; in January, 
1894, the number was reduced to 519, with a 
greater total capacity, however, of more than two 
million tons. That this increased power of pro- 
duction could not be utilised is shown by the 
fact that while in 1892 the production of pig 
iron exceeded nine million tons, in 1893 it only 
just exceeded seven millions, so that the loss 
in production during the latter year was over 
22 per cent. With this also came a drop in prices ; 
in January, 1892, Bessemer pig at Pittsburgh com- 
manded 15.65 dols. aton ; in December, 13.90 dols. ; 
and in December, 1893, only 11.17 dols. a ton. 
The production of Bessemer ingots also fell off 
more than 22 per cent.—from 4,168,000 tons to 
3,215,000 tons ; and it is interesting to note that 
this decrease was chiefly during the latter part of 
the year. During the six months, January to 
June, 1893, the output was 2,092,000 tons ; from 
June toDecember it was1,123,000 tons. As for steel 
rails, the production fell away nearly 29 per cent., 
and prices dropped inan alarming manner from 30 
dols. in 1892 to 24 dols. per ton at the end of 1893. 
Naturally the output of iron ores greatly decreased 
also. In 1892 Ka were produced 16,296,000 
tons of iron ore, with a mean value of 2.04 dols. 
In 1893 the output was 11,587,000 tons, and the 
average value per ton was 1.66 dols. This decrease 
of 28.90 per cent. was not uniform throughout the 
various districts, as will be seen from the following 
list : 


| Per Cent. 








: Per Cent. 
State. —, *? | of Increase | of Total 
i jor Decrease. Product. 
tons 
Michigan aa .. 4,668,000 | — 38,11 40.29 
Alabama eo ee -. 1,742,000 — 24.64 15.04 
Minnesota .. --| 1,499,000 + 19.47 12. 
Pennsylvania 697,000 — 35.61 6.02 
Virginia 612,000 —17.35 | 6.29 
New York 534,000 — 40.06 4.61 
Wisconsin 439,000 — 44.39 | 3.79 
Tennessee 878,000 — 8.26 | 3.22 
New Jersey .. 356,000 — 23.48 | 3.07 





From the foregoing figures it will be seen that 
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‘ quired, while the depreciation in prices 
must have told heavily on the rates of 


shown itself in the returns of the produc- 
tion of that metal in 1893. This was not 
so, however, to any marked extent, | having been raised to 1,739,000 oz. in 1893. 
because there was a general movement | 
throughout the mines to reduce andj|not appear to have suffered from the prevail- 
n stocks of ore, before a further fall took |ing trade 
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present year, when the returns of the first four 
months indicated a decrease of 374 per cent. as com- 
In the year 


pared with a similar period of 1892. 


It may be supposed that the deprecia- 1893 there was a production of 60,000,000 oz., worth 
tion in the value of silver would have |.774 dol. perounce. The average price during 1892 
| was .988 dol. per ounce. Gold, on the other hand, 


showed a slight increase, the 1,597,000 oz. of 1892 


The copper industries of the United States do 


ralysis, excepting that tu some ex- 


fourth less than it should have been in a normal | place. Hence the real importance of the reduction | tent reductions in wages were found necessary. 


year ; that is, that one-fourth less labour was re-|in the output of silver did not show itself till the |Copper-mining in America appears destined to 
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be increasingly prosperous in the United States 
for many years to come. Improved processes in 
mining and reduction, and especially in the pro- 
duction of copper electrolytically, tend constantly 
to lower prices. The industry commenced in 
1845, when 100 tons were produced ; in 1892 
the amount was 154,000 tons, falling last 
year to 147,000 tons. At one time the Lake 
Superior mines supplied the greater part of all the 
yield, but the proportion has fallen from a maxi- 
mum of 91 per cent. to 34 per cent. at the present 
time. Whether the following figures are quite 
reliable as representing the world’s production of 
copper in 1893, we do not know, but probably they 
are approximately correct, and indicate the leading 
position taken by the United States : 


Tons. 

Europe ~ 84,089 
North America 159,533 
South a 27,320 
Africa 6,490 
Asia... = 18,000 
Australia ... 7,500 

Total 302,932 


As said above, the Lake Superior mines used to 
contribute by far the greater proportion of the 
copper product. That this high percentage is not 
maintained is not due to any decrease in output, 
but to the opening up of new mines. In 1871, 
Lake Superior copper figured for 91 per cent. of the 
total, which only amounted to 13,000 tons; in 
1893, when the Lake Superior percentage had 
fallen to 34, the output from these mines was 
50,000 tons. There are four principal mines in the 
Lake Superior district, and of these somewhat 
interesting data on the cost of production, &c., are 
available. They may be summarised as follows : 


Total Cost 
Tonsof Per Cent. —— al of Refined 
a. jof Refined my Waste Copper 

Stamped.| Copper. | per 
| ing. | Pound. 


Name cf Mine. 





| cents | 





cents 
per ton 
Tamarack 345,925 2.32 32.836 | 8.03 
Osceola 236,875 1,42 | 34.92 9.48 
Kearsige ° ois 76,450 1.08 7” 11.13 
Atlantic os --| 315,670 -669 24.95 10.7 


The largest mine of this group is the Quincy, 
which, in 1893, stamped 422,000 tons of rock, pro- 
ducing over 14,000,000 lb. of refined copper. 

Of late years—since 1886—the State of Montana 
has distanced the Lake Superior district in its 
percentage of total production; in 1893 the 
proportions amounted to 47.1 and 34.2 respec- 
tively. Of the various mines in this State 
the Anaconda is the largest; it produced about 
37,000 tons of refined copper in 1893; with 
the works running at half their capacity. The 
States of Arizona and Tennessee also added 
their quota to the total copper production. The 
prices realised in 1893 were the lowest on record, 
partly owing to the depressed state of trade, and 
partly to cg anesinge methods of manufacture. 
The fall has been almost steady for the last 10 
years, and probably the prices realised in 1893, 
from 9 to 10 cents a pound, or, say, from 42I. to 
46l. a ton, will hereafter be no exceptional figures. 
The United States now set the price for copper, as 
is shown by the fact that in the London market the 
metal realised 461. 1s. 8c. as the highest, and 
421. 1s. 2}d. as the lowest price in 1893. Thirty 
years ago these prices were more than five times as 
great. 

One of the interesting and comparatively novel 
metallurgical industries in the United States is that 
of aluminium. It dates from 1883, when 83 lb. 
were produced, but its commercial appearance 
must be referred to 1889, in which year it assumed 
relatively large proportions. The following figures 
show the growth of the industry : 

Imports of Bauxite 
into the United 
States 


Production. 


Lb. Tons. 
1889 47,468 15,000 
1890 61,281 13,750 
1891 150,000 9,000 
1892 259, 885 6,500 
1893 333,629 5,750 


The prices ruling in 1893 were about 3s. per 
pound for ton lots in ingots; from 4s. to 16s. 


per pound in sheet and leaf (from # in. to .0016 in. 
thick) ; and from 5s. 3d. to 6s. 6d. per pound for 
Every year brings more new cummercial 


wire. 





applications for this metal, and every fact regarding 
it possesses interest. Until recently bauxite, the 
most important aluminium ore, has been imported 
into the United States from Germany, but extensive 
deposits have now been opened out in Georgia and 
Alabama, and probably before long America will be 
independent of foreign ore. This is indicated by 
the imports of bauxite since 1889, since which date 
the production of aluminium has been increasing, 
as shown in the previous Table, with great rapidity. 
From the figures in that Table, it will be seen that 
while the production of aluminium has increased 
about sevenfold since 1889, the imports of bauxite 
have fallen to about one-third in the same time. 
So far as is at present known, the supply of ore in 
America is limited, but possibly fresh deposits will 
be discovered as the demand continues to increase. 
Unless such new sources of supply, however, are 
found, America cannot hope to take the lead in this 
industry. 

The development of the Sudbury mines in 
Canada has practically arrested the working of 
the nickel and cobalt mines in the United States. 
In 1893 the total home production was only 
49,400 lb. of nickel and 8422 1b. of cobalt oxide. 
The former had a value of 22,197 dols., whereas 
the total value of the nickel ores imported into the 
United States last year was 386,740 dols. As a 
home industry, therefore, it may be practically 
considered as non-existent. 

Tin ores are reported to exist in California, South 
Dakota, and North Carolina, but up to the present, 
the United States has to depend upon foreign sources 
for its supplies, and meer this condition will exist 
for many years to come. To tinplate manufac- 
turers this is a matter of considerable importance, 
and the figures given below possess no little interest. 
The heavy duty imposed upon tinplate imported 
into the United States, under the McKinley Tariff, 
was regarded as certain to inflict incalculable injury 
on one of our most important Welsh industries. 
That it has affected it considerably is shown by the 
increasing tonnage of American-made tinplate, 
but we imagine that few people will be prepared 
to find how small relatively the difference in im- 
port has been, compared with what it was before 
the tariff rates were augmented. The following 
Table gives approximately the world’s supply of 
tin, the prices in New York, and the amount and 
value of American tin and tinplate imported since 
1885 : 

World’s Supply of Tin, and Imports of Tin and Tinplate 
into New York, 1885 to 1893. 





Tin and Tinplates Imported 
into the United States. 





oo, . peneee 
7 upply o = _«~Prrices of Tin in 
Year. nid | New York. 
Pig, Grain, | Tinplates, 
&e. Sheets, &o. | 
| : 
tons tons tons cents per lb. 
1885 43,699 12,000 | 252,000 21.00 
1886 45,567 14,000 | — 287,000 22.25 
1887 50,371 15,000 | 285,000 36.33 
1888 50,721 16,000 | 316,000 22.10 
1889 | 6,978 17,500 | — 307,000 21.30 
1840 53,434 17,000 | 344,000 21.21 
1891 | 57,905 20,000 367,000 19.90 
1892 | 63,677 3,000 | 287,000 20.00 
1893 67,232 19,000 278,000 20.57 


| 





Before passing on to consider the coal and coke 
industries of the United States in 1893, we may add 
a few words about several other metallurgical pro- 
ductions. The net American product of lead during 
the year was 163,982 tons, about 10,000 tons less 
than in 1892 ; the total is not avery large one, and 
the decrease on account of trade depression was not 
very marked, either in amount or price, which 
averaged for the year 3.61 cents per pound for lead 
pig. The zinc industries suffered to the large extent 
of nearly 10 per cent. decrease as compared with 
1892—the tonnage being 78,832 tons and 87,260 
tons respectively. The deficiency occurred during 
the last half of 1893, the production of the first six 
months having been somewhat in excess of that 
of the corresponding period of 1892. In the same 
way prices were affected ; the highest figure (4.50 
cents a pound) was touched in April, and the 
lowest (3.55 cents) in October. The prices at 
corresponding dates in 1892 were respectively 4.80 
and 4.35 cents. 

The total production of coal in the United States 
during 1893 was greater than in any previous year, 
although the rate of increase was less. The follow- 
ing Table shows the production during the last five 
years. The figures given are in long tons of 


2240 Ib. : 





Coal Production of the United States, 1889 to 1893. 


— Abtieesite, — 
1889 85,383,059 40,714,721 32,045,200 
1890 99,392,871 41,489,858 35,320,900 
1891 105, 268, 962 45, 236,992 38,226,600 
1892 113,237,845 46,850,450 41,527,400 
1893 114,572,162 48,170,000 41,675,600 


Cval is at present mined in 29 States and Terri- 
tories, Pennsylvania taking the lead with about 
one-third of the total; Llinois follows with 
8,700,000 tons, and Ohio with 7,000,000. It is 
interesting to note that since 1889 the imports 
have considerably exceeded a million tons per 
annum; last year 53,768 tons of anthracite and 
1,082,000 tons of bituminous were sent into the 
United States by Australia, British Columbia, 
and Great Britain. On the other hand, about 
1} millions of anthracite and 2} million tons of 
bituminous coal were exported from America in 
1893. The United States is at the present time 
running this country very close in its coal produc- 
tion, and, no doubt, in a few years, will have passed 


us. The great coal-producing countries of the 
world are as follows : 
Tons. 

Great Britain, 1893 164,325,795 
United States, 1893 162,814,977 
Germany, 1892 94,196,000 
France, 1892... 26,178,700 
Austria, 1892 25,431,000 
Belgium, 1892 19,583,000 


The total production of the world is estimated at 
566 million tons, so that the United States con- 
tribute about 30 per cent. If the great trade de- 
pression was not manifest in the year’s total of 
coal production, it was made strikingly so in the 
manufacture of coke, the falling off in 1893, as 
compared with 1892, being no less than 21.1 per 
cent. In 1892 more than 12 million tons of coke 
were made; in 1893 only 9,477,000 tons. It is 
estimated that two million tons of this decrease are 
due to the depression in the blast-furnace in- 
dustries ; slackened foundries and other industries 
account for the remainder. In Pennsylvania, 66 
per cent of the total coke made in the States is 
produced ; Alabama comes next, with 12.3 per 
cent. ; then follow West Virginia, 11.2 per cent.; 
and Colorado, with 3.66 per cent. Altogether, 
coke is made in 21 States. 

The following Table gives some general par- 
ticulars of the coke industry inthe United States 
during the last five years. lt may be mentioned 
that the product has nearly trebled in tonnage 
since 1880 : 

Coke Manufacture in the United States, 1889 to 1893, 
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| tons tons dols. 
1889 |252 34,165 | 2115 | 16,960,000 10,258,000 | 1.62 64 
1890 |253 37,158 | 1547 | 18,005,000 11,508,000 | 2.02 64 
1891 |243 | 40,245 | 911 | 16,344,000 10,352,000 | 1.97 63 
1892 |261 42,002 | 1898 | 18,813,000 12,010,000 | 1.96 64 
1893 |258 44,201 | 717 | 14:917;000 | 9,477,000 | 1.74 63.5 





~The coal used for coke-making in the States 
is divided into four classes, the greatest amount 
being ‘‘run of mine unwashed.” The quantities 
and percentages are about as under, for 1893 : 

1. Run of mine unwashed, 10,306,082 tons = 69.09 per 
cent. 

2 Run of mine washed, 350,112 tons = 2.35 per cent. 

3. Slack unwashed, 3,049,075 tons = 20.44 per cent. 

4, Slack washed, 1,211,877 tons = 8.12 per cent. 

Coke is imported into the United States to a 
small extent, and it is somewhat curious that 
during last year, when the total production fell off 
21 per cent. owing to bad trade, the imports were 
nearly 10,000 tons greater in 1893 than in 1892, the 
figures being 37,183 tons and 27,420 tons respec- 
tively, and the average prices 2.7 dols. and 3.15 
dols. per ton of 2000 lb. 

(To be continued.) 





THE STORA KOPPARBERGS BERGS- 
LAGS AKTIEBOLAG. 

Tue Stora Kopparbergs Bergslags Aktiebolag in 
Sweden is doing an important business in a great 
many different products; this business may be 
divided into three sections, viz.: 1. The depart- 
ment taking its raw material from the old copper 
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mine at Falun. 2. The department taking its 
raw material from the company’s large iron- 
ore mines. 3. The department taking its raw 
material from the extensive forests belonging to 
the company. We will begin with-the oldest of 
these departments, i.e., the copper mine and copper 
works at Falun. 

The copper mine at Falun, in Sweden, or, as it 
was called in old times, ‘‘ Stora Kopparberget ” 
(the great copper mountain), was known as long 
ago as before the 13th century. When or how it 
was discovered has not been ascertained, but a 
Royal letter, dated February 24, 1347, signed by 
King Magnus Eriksson, and kept in the archives 
of the present owners of the mine, indicates that 
it must have been worked in the middle of the 
12th century, and probably yet earlier. In another 
letter, of 1360, King Magnus Eriksson urged 
the mining men at Falun to activity and unity, as 
the mining showed signs of decline. Since that 
time the mine has often been mentioned in public 
Acts, and all the Kings of Sweden, especially 
Gustavus Vasa, took great interest in the mine and 
its success. 

In consequence of the irrational way in which 
the mine was worked during the 15th and 16th 
centuries, there often occurred slips and downfalls, 
seriously interrupting the mining ; the most serious 
one taking place in 1687, and totally stopping the 
progress for many years. Charles XII. issued an 
edict in the year 1703 ordering the reopening 
of the mine, and since that time the work has been 
going on almost continuously up to the present 
day, the mining having been hindered only twice 
by downfalls during the years 1833 and 1876, some- 
what checking the progress (see views on page 672). 

The mine was, for a succession of years, the 
property of the Crown, who leased it to the miners 
against payment of certain taxes, consisting partly 
of a tithe or copper rent. 

The ores mined consist of two kinds, copper 
pyrites in quartz, called ‘‘ hard ore,” and copper 
pyrites in common pyrites, called ‘‘ soft ore,” the 
annual output being about 60,000 tons of rock, from 
which about 18,000 tons of hard and soft ore are 
obtained by picking. Previous to 1862, the 
following process was used for getting the copper : 
The ‘‘ soft ore” was first roasted in heaps and then 
mixed with the ‘‘hard ore,” and both together 
smelted in a kind of cupola furnace, called ‘‘ sole 
furnace,” when a matte was obtained containing 
about 15 per cent. of copper. This matte, again, 
was broken and roasted four or five times, and then 
smelted in a smaller furnace, giving coarse copper, 
that was sent to the Avesta works for refining, 
when a half-finished product, called rosette copper, 
was obtained, which was sold as such. When the 
Kopparbergs Bergslag (the name of the present 
company before being converted into a stock com- 
pany) bought out the miners who owned the many 
small smelting furnaces, and took charge of the 
copper smelting, as well as the mining, the enter- 
prise was conducted more judiciously; new pro- 
cesses were introduced, and the construction of the 
furnaces and other appliances was improved. The 
ore was carefully picked, and as it was known to 
contain gold, the auriferous ore was separated and 
treated in the following manner : 

Having been ‘smelted into matte in the usual 
sole furnace, the matte was roasted only once or 
twice, thus expelling but a small portion of its 
sulphur. The second smelting, called the concen- 
tration smelting, gave a regulus holding 40 per 
cent. of copper, but it also gave a little coarse 
copper, in which the greater part of the gold and 
silver from the ore used was concentrated. The 
regulus was again roasted and smelted, when it 
gave blister copper, but the coarse copper, which 
contained the gold and silver, was refined and 
granulated, and then dissolved in sulphuric acid, 
giving sulphate of copper and an insoluble residue 
of gold and silver, which, together with litharge, was 
smelted to crude lead ; the lead was then separated 
by cupellation, and the gold and silver by parting. 

The annual production by this process amounted 
to 20 lb. of gold and 250 Ib. of silver during 1863- 
1873, when all smelting was discontinued, and the 
“* wet process” was adopted. 

During the years 1867 and 1868 a concentrating 
plant had been built to mechanically separate the 
ore from the rock, in order to get a smaller but 
richer quantity of ore to smelt ; it appeared, how- 
ever, that too much copper was going to waste, 
and that the concentrating was too expensive, on 
account of which the machinery was taken out, and 








the works were altered to an extracting plant for 
the ‘‘ wet process.” The new plant was in working 
order in 1874, and has since that time been con- 
siderably enlarged and improved. The ‘‘ wet pro- 
cess” is conducted as follows: ‘‘ Hard ore” and 
‘* soft ore” are heap-roasted together, crushed, and 
mixed with about 16 per cent. in weight of common 
salt and sifted, the sieve having 20 meshes to the 
inch. This crushed mixture is then roasted in 
reverberatory furnaces, whereby the copper, com- 
bining with the salt, passes into chloride of copper. 
As soon as it is shown from samples taken out of 
the furnace that all the copper from the ore has 
passed into chloride, the roasted ore is drawn out ; 
having cooled, it is thrown into wooden vats, where 
it is treated with water and dilute sulphuric acid, 
until only about 0.20 per cent. of copper remains in 
the tailings. To the copper and silver solution is 
now added iodide of potassium, which precipitates 
the silver, and then sheet-iron scrap is put in, on 
which the copper is precipitated as cement copper, 
which finally is refined. The iodide of silver is 
treated with zinc, forming iodide of zinc, and metallic 
cement- silver, of which the latter is smelted, 
together with the precipitates of gold, about which 
mention will be made below. 

The tailings in the vats, where the copper and 
silver were extracted, are leached in a solution of 
chloride of lime and dilute sulphuric acid; the 
chlorine thereby produced, having converted all 
protoxides into sesquioxides, now dissolves the 
gold present. The chloride of lime solution, con- 
tinuously running on and straining through the 
tailings in the vats, gradually carries away the 
gold, which is precipitated by means of proto- 
chloride of iron. This precipitate of gold is 
smelted together with the above-mentioned cement 
silver and with litharge ; the lead is cupellated, and 
the gold and silver are separated by parting. 

In the year 1881 it was discovered that some 
‘* hard ores,” poor in copper, contained native gold, 
and a thorough examination of the mine was made, 
with the result that native gold did appear in almost 
all the ‘‘ hard ores,” and now the annual production 
of gold has increased from 20 lb. to 200 lb. 

The iron and steel industry is conducted on a 
rather large scale, judged by Swedish conditions. 
The quantity of iron and steel produced by the 
company amounts to some 10 per cent. of the 
whole Swedish iron and steel make, and no doubt 
their iron and steel works, Domnarfvet, are the 
very largest works existing where charcoal is ex- 
clusively used for producing pig iron for different 
purposes. The works are very well situated on the 
banks of the Dala River, close on a mighty waterfall, 
from where water power is derived sufficient to drive 
the whole establishment (see plan, page 668). 

First we have the blast-furnace department, 
containing four blast-furnaces, with a capacity of 
each furnace of 250 to 300 tons of pig irona day. 
The blast-furnaces are fitted with Cowper hot-blast 
stoves, and have six Westman’s kilns for roasting 
the ores. Asregards the ores used by the company, 
they are, taken as a whole, very good, and in order 
to give an idea of their quality, we give below a 
few analyses of some ores used on a large scale: 

Analyses of Iron Ores for Bessemer and Siemens- 

Martin Steel. 
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667 
Analyses of Iron Ores for Charcoal Iron. 
| 
1 Burangs- | Bisp- | Back  Gras- | « 
berg. | berg. | Mine. | berg. | Sofia. 
Peroxide of iron..| _.. ‘nor. 55.63 | 22.57 
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Alumina .. = 0.86 1.60 0.45 0.08 1.66 
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Amongst the iron and steel making processes 
adopted by the company, we may first mention 
the old, for Sweden, renowned Lancashire process, 
by means of which the company are producing some 
6000 to 7000 tons Lancashire iron per annum, and 
of which quantity about 3000 tons are rivet rods and 
telegraph wire, 2000 tons hammered bars for spring 
steel, and some 2000 tons for different purposes, 
for instance, bars containing a minimum of phos- 

horus for converting into crucible steel, extra soft 

ars for drop forgings, &c. The Lancashire iron, 
however, is not produced at Domnarfvet, but at two 
other smaller iron works belonging to the company, 
and the blooms are only rolled out at Domnarfvet. 
The hammered bars are made at the company’s 
works, Korsa. 

Bessemer of first Swedish quality is produced 
from best selected Swedish ores, and the pig iron 
intended for this make by the acid process very 
seldom contains more than 0.020 per cent. of phos- 
phorus (average for 1893, 0.019 per cent.), with a 
percentage of manganese of about 2}. The Bes- 
semer plant for making steel of first quality by 
the acid process has two converters of 5 tons each. 
By them is chiefly made hard steel for rope and 
cable wire, and for billets which are exported to 
other countries to be forged into tools and tool 
steel. A good deal of this steel, however, is also 
rolled or forged at the works into spindle steel, 
octagon rock drill steel, tool steel, square and flat, 
and different tools, as mining tools, hammers, hoes, 
&c. The bulk of the first-class make is for export. 
By the acid process there are also made rails and 
fishplates for the Swedish State railways, but 
owing to these rails being produced exclusively of 
charcoal pig iron, the price is considerably higher 
than the ruling market price for rails. 

The Thomas Gilcrist department utilises the 
phosphorus ores from mines belonging to the com- 
pany. A basic Bessemer plant with three 5-ton 
converters was built three years ago. This part of 
the make is intended to supply the home trade 
with plates, shapes, angles, &c., but not for export. 
As the ores used are free from sulphur, and char- 
coal is exclusively used as fuel, an exceptionally 
soft product is obtained. 

The Siemens-Martin department has four fur- 
naces of 15 tons each, two of which are for the 
acid process, and the other two for the basic. 
Here a very soft steel is produced from selected 
pure raw materials, and this metal is chiefly used 
for making horseshoe nails and sheets of such a 
homogeneity and elasticity as to, in accordance 
with what was shown in the World’s Fair at 
Chicago, permit the pressing of the sheet cold into 
the shape of a drinking horn, about 1 metre long, 
without the horn showing any signs whatever of 
rupture, notwithstanding the material was not 
thicker than 1 millimetre. A portion of this ex- 
cellent quality is used for pressing bowls for cream 
separators and for torpedo shells. The basic open- 
hearth metal is chiefly intended for the home 
market in shape of plates, sheets, and shapes. 

The rolling mill department consists of blooming 
mill, rail and shape mill, plate mill, sheet mill, 
three mills for making merchant bars, and one 
Morgan continuous rod mill. 

The horseshoe nail factory department has 28 
hot-forging machines with necessary pointing 
machines, and excellent horseshoe nails are made 
at the rate of some 2 tonsaday. The company 
had an artistically arranged collection of their nails 
to be seen at the Chicago Exposition. 





In the tool factory department tool steel, tools, 
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rock drill steel, anvils of different sizes and shapes, 
&c., are manufactured. 

In addition there is a foundry and repairing 
shop for the company’s own wants. 

About the third section of the company’s busi- 
ness it is only necessary to mention that the annual 
make of planks and boards is some 45,000 standards, 
which meet with a ready sale, chiefly in England 
and the British colonies, and that the company 
have recently decided to erect a wood-pulp mill for 
making 6000 tons of chemical wood pulp a year. 
Besides, the company are makers of broom handles, 
mouldings, staves, &c. 





THE MACHINERY OF THE SS. 
‘“*TANTALLON CASTLE.” 

Tne engraving forming our two-page plate this week 
represents probably the largest set of quadruple-expan- 
sion engines yet constructed—those made by the Fair- 
field Shipbuilding and Engineering Company, Limited, 
Govan, for the s.s. Tantallon Castle, built by the same 
company for Sir Donald Currie’s Castle Line of South 
African Mail steamers. The primary consideration 
which led to the adoption of this type was the one 
of economy, for rates of freights in the South Africa 
service, as in all others, have considerably decreased, 
and the number of passengers, although increasing, 
does not yet warrant the construction of vessels for 
passenger service only. The conditions seem to point 
to about 16 to 17 knots being satisfactory alike from 
the economy point of view, and from that of the pas- 
sengers, and the power necessary, it was considered, 
would more economically be got by adopting quad- 
ruple-expansion engines. Moreover, the arrangement 
of four cranks gives a better balanced engine than 
the ordinary triple-expansion arrangement, so that 
there is less vibration. Certainly the Tantallon Castle 
is singularly free from vibration at the aes speed. 

The engines, which were designed by Mr. Andrew 
Laing, the engineering manager at Fairfield, to de- 
velop 7500 indicated horse-power with a steam pres- 
sure of 200 lb., are arranged with the high-pressure 
cylinder at the forward end, next the first inter- 
mediate, then the ee and the second inter- 
mediate at the after end. 

The high-pressure cylinder is 334 in. in diameter, 
the intermediate-pressure 49 in. in diameter, the second 
intermediate-pressure 67 in. in diameter, and the low- 





pressure cylinder 98in. in diameter, all adapted fora 
stroke of 5 ft. 6 in. The high-pressure and first 
intermediate-pressure cylinders are each fitted with a 
piston valve, and the second intern ediate and low 
pressure cylinders are each fitted with a double-ported 
slide valve, all being worked by the usual double eccen- 
trics and link motion valve gear. The engines are 
fitted with Reid’s automatic steam-reducing valve. 
The reversing gear is controlled by one combined 
steam and hydraulic direct-acting reversing engine, 
Mr. A. B. Brown’s patent. 

The crankshaft is in four pieces, each piece being 
built, and, together with the thrust, tunnel, and 
propeller shafts, are forged of mild ingot steel. The 
crankshaft is 20} in. in diameter, the thrust shaft 
204 in. in diameter, and the propeller shaft 21 in. There 
are 11 thrust rings, of the ordinary horseshoe type. 
The screw propeller has four blades of manganese 
bronze, with a boss of cast steel. The diameter is 20 ft. 

The water is circulated through the condenser by 
two large centrifugal pumps driven by independent 
triple-expansion engines of the single-acting direct- 
acting type, with inclosed crank, &c., supplied by 
Messrs. W. H. Allen and Co., London, each pump 
being capable of supplying sufficient water when the 
main engines are working at full power. The air 
pore are worked by levers from the crosshead of the 

igh and low engines. A Weir’s feed-water heater, 
with the necessary feed pumps and connections, is 
fitted alongside the main engines. There are also two 
Weir’s evaporators, with the necessary pumps, working 
in combination with two Chaplin distillers for supply- 
ing fresh water to the ship, and also for the boilers. 
The evaporators have been arranged to work double 
effect in order to produce a large amount of frash 
water with a small expenditure of steam. An 
auxiliary condenser, with a separate air and cir- 
culating pump, is also fitted and connected to all the 
auxiliary exhaust pipes in the ship. 

The vessel is fitted throughout with a cellular double 
bottom, which is arranged to be used for water ballast. 
A “a 2 double-acting duplex donkey pump, on the 
Mumford’s and Anthony’s patent, is connected to a 
complete system of piping for emptying and filling the 
ballast tanks. This pump may also be used to draw 
water from the bilges, and altogether, with the several 
other donkey pumps, make one of the most complete 
systems of pumping arrangements ever fitted in the 
Cape Mail service. Of the pumps fitted by Mr. A. G. 
Mumford, Culver-street Works, Colchester, we give 











engravings on the opposite page, particularly to illus- 
trate the type of valve used. The vertical pump 
shown by Fig. 2 has a steam cylinder 12 in. in dia- 
meter, and a water cylinder 16 in. in diameter by 
12 in. stroke. There are three horizontal pumps with 
cylinders 44 in. and 24 in. in diameter by 44 in. 
stroke; two with cylinders 5 in. and 3 in. in dia- 
meter by 5 in. stroke ; and three with cylinders 10 in. 
and 6in. in diameter by 10 in. stroke, the latter 
illustrated by Figs. 3 to6. These pumps are all of 
the duplex direct-acting type, the pump ends being 
aoe f of gun-metal. Instead of employing valves 
worked by valve levers or tappets, as is usual, the 
piston of one pump, as shown by Fig. 3, forms the slide 
valve for the admission of steam to and its eduction 
from the cylinder of the other, a rod being fitted to 
prevent any rotation of the piston. The steam pistons 
are perfectly balanced by an arrangement of the port or 
steam passage, which reduces friction to that of an 
ordinary piston. The pumps are all fitted with the 
form of valves illustrated by Figs. 4, 5, and 6. 

The boilers for supplying steam to the engines are 
five in number, viz., three double-ended, the length of 
which is 19 ft. 2in., and diameter 15 ft. 2 in; and two 
single-ended, the length of which is 10 ft., and the 
diameter 16 ft. They are of the ordinary multitubular 
marine type, and arranged with one funnel. Each of 
the dovibeandad boilers has six furnaces, and each of 
the single-ended boilers has four furnaces, making a 
total of 26 furnaces, all having Purves’ flues. The 
boilers are constructed entirely of steel, and adapted 
for a working pressure of 200 lb. per square inch. 
Two large fans are fitted in the tunnel casing, to 
insure an abundant supply of air to the stokeholds. 
These fans are 6 ft. in Srna, and are driven by 
Messrs. Allen’s engines up to 200 revolutions per 
minute. The stokehold is open, and these fans are 
only for use in the tropics, or when necessary for venti- 
lation. The whole of the machinery, it may be added 
here, was constructed to the company’s specification 
under the supervision of Mr. John List, superintend- 
ing engineer, assisted by Mr. Robert A. Munn, of the 
Castle Packet Company, fn 

An arrangement, invented and patented by Mr. List 
and Mr. Munn, has been fitted on the funnel, with the 
view of overcoming the difficulty which has been ex- 
perienced in keeping constantly in tension the shrouds, 
owing to the height from the deck of the bands on 
which the shrouds are attached varying with the 
temperature of the funnel. Especially with long 
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Fics. 7 to 9. CoMPENSATOR FOR FUNNEL 
SHROUDS. 


funnels, the expansion and contraction of the metal 
of the funnel is considerable, and requires constant 
attention to be given to the screws or lashings of the 
shrouds, otherwise there is swaying of the funnel 
when the ship is rolling. In the Tantallon Castle, for 
the ordinary tightening screw there has been substi- 
tuted a compensator, shown by Figs. 7 to9. To the 
lower end of the shroud is attached a single sheave 
carrying below it an attachment for the flexible wire 
rope, which, in this case, is 4 in. in diameter. To the 
deck is attached another pulley, carrying above it a 
smaller guiding sheave, which has an attachment for 
the lower end of a spiral steel spring used in tension. 
The spring is 33 in. in mean diameter, and is made 
of yyin. round steel, having 22 coils. It is 164 in. 
long between the end coils unextended. The flexible 
wire rope is attached below the pulley on the shroud, 
and is passed between the guiding sheave and the lower 
pulley attached to the deck, then round this pulley 
and up over the pulley carried by the shroud, the 
end being then made fast to the upper end of the 
spiral spring. By this arrangement the friction of the 
sheaves prevents yielding of the spring as the vessel 
rolls, while variation in the length of the funnel is 
provided for. The arrangement has been found to 
work admirably. 

A large refrigerating machine of the ammonia type on 
the De la Verne principle, made by the Haslam Foundry 
and Engineering Company, Limited, Derby, is arranged 
in the engine-room in communication with large cold 
chambers for the preservation during the voyage of 
fresh meat and provisions, and also for fruit importa- 
tion. Of this refrigerating machine an engraving is 
given in Fig. 10, annexed The machine consists 
of two vertical 6 in. by 10 in, double-acting ammonia 
compressors, which may be worked together as a duplex 
machine or separately as required. They are driven 
direct by one vertical high-pressure steam cylinder, 
placed between the two compressors. The machine 
occupies a space of 6 ft. by 4 ft. 6in. by 7 ft. 6in. high, 
and the ammonia condensers are placed above the 
machine. These condensers, two in number, can be 
worked together or separately, as required, and are so 
constructed that the outer shell can be taken apart at 
any time for the inspection or cleaning of the coils. 

The machine is chiefly used for the provision stores, 
but during the fruit season a larger space can be cooled 
for the conveyance of fruit from the Cape to London. 
There are several provision stores, The meat room, of 
about 1600 cubic feet of space, is generally kept ata tem- 
perature of 15 deg. Fahr. The system of refrigeration 
here employed is known as the direct expansion system. 
Heat-absorbing pipes through which ammonia circu- 
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lates are placed under the deck beams. The air in the 
room is by this process kept very dry, as allthe mois- 
ture contained therein deposits as snow on the pipes. 
In this room, fresh-killed meat, game, poultry, fish, &c., 
are placed and frozen solid in a very short time. The 
vegetable and wine room, of about 800 cubic feet of 
space, is also cooled by the direct expansion process, 
and a temperature of about 40 deg. Fahr. is maintained. 
A water cooler is placed in this room, so that cooled 
water can be supplied for table use. The larder, also 
cooled by a direct expansion coil, is placed on the 
upper deck. The ice-making tank consists of a cast- 
iron tank insulated on the outside, and constructed so 
as to allow either the manufacture of artificial ice or 
to freeze fresh milk. The tank is divided into 10 
parts, each of these parts being suitable for one ice can 
or for two milk cans. The freezing process in this 
case is as follows: The expansion or heat-absorbing 
pipes are placed in the tank, which is filled with a 
strong solution of salt, into which the ice or milk cans 


are placed. In addition to this department, a larger 
room is provided for the preservation of fruit. This 
chamber contains 3200 cubic feet of space. The 


machine, however, has a large margin of power, and 
the chambers may be extended to large proportions 
when the trade demands extra space. The heat- 
absorbing pipes (also direct expansion of ammonia) are 
placed under the ceiling. The fruit (grapes, peaches, 
&c.) is packed with cork dust in boxes of about 30 Ib. 
each, and delivered on board at a temperature of 
70 deg. Fahr. To prevent fermentation of the fruit the 
temperature must be brought down to 38 deg. Fahr. 
within about 12 hours. The room contains about 
1400 boxes or 42,000 Ib. of fruit. 

Three large Siemens dynamos, each driven by 
a _— of the direct single-acting 
inclosed type, made by Messrs. W. H. Allen and Co., 
London, supply the necessary lights throughout the 
ship. Electricity is also used for driving ventilating 
fans, placed where the usual up and down draught re- 
quires supplementing, and, of course, there are electric 
bells to all the cabins. The electric lighting and bell 
installation was carried out by Messrs. Siemens Bros. 
and Co., Limited, The lighting installation is for 
596 incandescent lamps. The dynamos (three in num- 
ber) are of Siemens H.B. type. Each machine has 
an output of 135 amperes and 105 volts at 250 revolu- 
tions per minute. The switchboard is of enamelled 
slate, and is fitted with ammeters, voltmeters, fuses, 
and switching apparatus for controlling the seven 
distributing circuits. The wiring throughout the ship 
has been carried out upon the single-wire system, and 
in connection with Siemens patent distributing boxes, 
which permits of all joints being dispensed with, and 
which have already been illustrated in ENGINEERING. 
Each of these distributing boxes controls a section of 
not more than 10 lights, and is so arranged that the 
police lights are independent of the switching arrange- 
ments. These boxes are fitted with fuses, one for each 
lamp, placed under glass plates, and acut-out which 
has fused is easily detected when the box is opened. 
The wires are insulated with vulcanised rubber, taped 
and braided, and are run throughout the ship partly 
in pine and partly in teak casing, with the exception 
of the engine-room and exposed positions, where they 
arerun in iron pipes. The fittings are of solid design, 
and are silver-plated, with cut-glass globes throughout 
the first-class accommodation, with the exception of 
the music-room, where gold-plated rosettes of handsome 
design are used. The lamp fittings throughout the 
second-class accommodation are bronzed, and through- 
out the remainder of the vessel water-tight fittings of 
plain serviceable design are used. In addition to the 
electric light installation, eight electrically-driven 
ventilating fans have been fitted, and two Siemens 
electric motors. The cargo lights consist of eight 
reflectors, each fitted with six incandescent lamps. 
The side, masthead, and signal lights are all fitted 
with the electric light, and in addition the telegraphs 
and binnacle are each provided with a special fitting 
and incandeseent lamp. 

The Tantallon Castle is a vessel of 5800 tons gross 
register, measuring 455 ft. in length over all, witha 
breadth of 50 ft. Sin. by 35 ft. deep, She is rigged 
with three masts, with yards on foremast. Built of 
steel to class 100 Al at Lloyd’s as a spar-deck vessel, 
she hasa continuous cellular double bottom and 10 steel 
water-tight bulkheads, extending uo to the spar deck, 
in accordance with the recommendations of the Bulk- 
head Committee. This arrangement will enable the 
vessel to float with any two compartments flooded. 
Asin the Dunvcitar Castle, illustrated in ENGINFER- 
ING when she was built, special attention has been 
paid to the passenger accommodation, and the result 
is sorted 5 to meet the requirements of a first-class 
mail and passenger service. Messrs, Currie’s long ex- 
perience has enabled them to select everything really 
conducive to the comfort of passengers, and to make 
adequate provision for their every want. The ’tween- 
deck space is lofty and spacious, and the public and 

rivate rooms are provided with every convenience. 
he promenade deck, reserved for first-class - 
sengers, extends for almost two-thirds of the vessel’s 





length, and the saloon, which is abaft the engine-room, 
and extends the full width of the vessel, is seated for 
145 passengers. The second-class saloon is forward of 
the boiler space, and there is accommodation at the 
tables for 100 persons. The third-class accommoda- 
tion is still further forward, and is entered from a large 
house on the upper deck. It will be found much 
superior to anything yet prepared for this important 
section of the travelling public. The usual complete 
outfit in terms of the Act for the Preservation of Life 
at Sea is supplied, in addition to the thousand and one 
things nowadays demanded by the Board of Trade. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 14, 1894. 

THE past few days have developed very little busi- 
ness. Buyers are doing nothing. Producers are 
quietly filling orders and quoting usual figures for 
Eilleies within 60 days on pig and finished iron. 
The entire trade anticipates an improving demand at 
an early date, and makers are disposed to encourage 
it by quoting old figures. The recent election was a 
quiet revolution, and submerges revenue tariff agita- 
tion for the next generation. Within three days 
boards of railway managers have met and ordered 
estimates of necessary requirements for the next six 
months to be prepared. These requirements will in- 
clude some expensive bridge work that depressed 
markets have kept back for 18 months. Pig-iron 
production will increase slowly ; coal-mining and coke- 
making are growing. A scheme is on foot to cen- 
tralise all the Carnegie iron interests at Homestead, 
Pa., on a four-mile stretch along the Monongahela. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was very quiet 
on Thursday forenoon, when only some 3000 tons of 
Scotch iron changed hands, on which, however, the cash 
price rose $d. per ton. Cleveland and hematite warrants 
were steady. Business in the afternoon was practically 
at a standstill, only 500 tons of Scotch iron being dealt in 
officially. Prices remained unaltered. The closing settle- 
ment prices were—Scotch iron, 42s. 74d. per ton; Cleve- 
land, 35s. 74d. ; Cumberland and Middlesbrough hema- 
tite iron, respectively, 43s. 44d. and 42s. 44d. per ton. 
On Friday forenoon the market was very quiet. 
About 4000 tons of Scotch iron were sold out and 
out, and 3000 tons were sold at 42s. 7d. one month 
fixed, with 1s. forfeit in buyer’s option. Hematite 
iron was sold to the extent of 1000 tons at 43s. 7d. 
In the afternoon the market continued inactive, the 
transactions, including ‘‘ options,” nob amounting to 
more than 7000 tons, all Scotch. Prices were steady at 
the quotations ruling in the forenoon. Ex-officiall 
Scotch warrants changed hands at 42s. 94d. one ek 
open, with 6d. forfeit in buyer’s option, 2000 tons being 
disposed of in that way. The settlement prices at the 
close were—Scotch iron, 42s. 6d. per ton; Cleveland, 
35s. 7g Cumberland and Middlesbrough hematite iron, 
43s. 44d. and 42s. 44d. per ton, respectively. Business 
on Monday forenoon was on a moderate scale. About 
10,000 tons of Scotch iron were sold (one-half being of an 
option character), and three or four lots of Cleveland— 
the former steady in price, but the latter 1d. per ton 
down. Inthe afternoon some 5000 tons of Scotch were 
dealt in at steady prices. The settlement prices at the 
close were—Scotch iron, 42s. 6d. per ton; Cleveland, 
35s. 6d.; Cumberland and Middlesbrough hematite iron, 


respectively, 43s. 44d. and 42s. 44d. per ton. Tuesday’s 
forenoon market was just about steady, and the turnover 
was limited to about 6000 tons. Some 2000 tons of Cleve- 


land chan hands, but hematite iron was quite idle: 
In the afternoon the market was quiet, but steady. 
Only Scotch warrants were dealt in, at 42s. 6d. per ton 
cash, with buyers over at that figure. At the close the 
settlement prices were—Scotch iron, 42s. 6d. per ton; 
Cleveland, 35s. 6d.; Cumberland and Middlesbrough 
hematite iron unchanged from Monday. There was 
an easier tendency in the market this forenoon 
when probably not over 5000 tons of iron chan 
hands, and in the afternoon the market was still 
quieter. The closing settlement prices were, respec- 
tively, 42s. 6d., 35s. 44d., 43s. 3d., and 42s. 3d. per ton 
The following are a few of the quotations for No. 1 
special brands of makers’ iron: Clyde, 50s. per ton; 
Gartsherrie, 51s. 6d.; Calder, 52s.; Summerlee, 52s. 6d.; 
Coltness, 55s.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 54s. ; Shotts (shipped 
at Leith), 55s. 6d. per ton; Langloan and Carron out of 
the market. The recent demand for Cleveland pig iron 
has been very quiet, but it is understood that several 
merchants are laying in considerable stocks of this iron. 
The number of blast-furnaces in actual operation is 66, 
as compared with 54 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
7712 tons, against 5606 tons in the corresponding week 
of last year. ha | included 110 tons for the United States, 
245 tons for South America, 550 tons for India, 560 tons for 
Australia, 525 tons for Italy, 320 tons for Germany, 550 
tons for Holland, 26% tons for China and Japan, smaller 
uantities for other countries, and 3793 tons coastwise. 

he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 289,826 tons yesterday afternoon, 
as compared with 290,361 tons yesterday week, thus 
showing a reduction for the past week amounting to 535 
tons. 


Finished Iron and Steel.—The works throughout Lanark- 





shire that are ~ee in the manufacture of finished 
iron and steel are — well employed in the meantime, 
but the fresh orders that are being received, more espe- 
cially for shipbuilding steel, are “7 limited. No material 
change in prices falls to be reported. 


Glasgow Copper Market.—Last Thursday forenoon some 
50 tons of copper changed hands at 40/. 11s. 3d. three 
months, and in the afternoon a good business was done, 
the price being 1s. 3d. per ton better than in the forenoon. 
The sales amounted to 125 tons. On Friday 25 tons were 
sold at 40/. 10s., and 25 tons at 40/. 8s. 9d. three months, 
with sellers over at the latter price. There was a ver 
flat market on Monday forenoon, and the price was 1s. 3d. 
per ton easier. In the afternoon 50 tons were sold, and 
buyers at three months were offering to pay 2s. 6d. per 
ton more than in the forenoon. There was a rather better 
demand yesterday forenoon, the sales amounting to 100 
tons at 40/. and 40/. 1s. 3d. cash, and 40/. 8s. 9d. per ton 
three months, The afternoon sales amounted to 50 tons 
at 401. cash, and the market closed rather weak at 
39s. 17s. 6d. cash buyers, and 40/. 6s. 3d. three months. 
Copper was weak this forenoon, when sellers accepted 
down to 40/7, 5s. and 40/, 3s. 9d. three months. In the 
afternoon business was done at 39/. 13s. 9d. cash. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
vight, Mr. George Russell, vice-president, in the chair. 
The subject of ‘‘The Construction and Use of Pressure 
Gauges,” which was dealt with in a paper read by Mr. C. 
R. L. Lewkes at the opening meeting of the session, was 
discussed at considerable length, the speakers being Mr. 
G. G. Copestake, Mr. George C. Thomson, Mr. Lindsay 
Burnet, Mr. John Barr (Kilmarnock), Mr. Sinclair 
Couper, Mr. A. S. Biggart, Professor Barr, Professor 
Jamieson, Mr. James Mollison, and Mr. Budenberg (of 
Schaffer and Budenberg), who replied on the discussion 
for Mr. Lewkes, to whom a very cordial vote of thanks 
was awarded. Afterwards Mr. Robert J. Moore, B. &c., 
mining engineer, read a paper on ‘“‘The Witwatersrand 
Goldfields,” which he had visited in the spring of this 
year. 

Further Progress in Sewage Purification.—It is stated 
that a contract has just been signed for the construction 
of works intended to divert the sewage of Kelvinside and 
other portions of West Glasgow, which at present pollutes 
the River Kelvin. The sewers will be so arran that 
they can ultimately form part of the scheme which will 
embrace sewage treatment works at Dalmuir, near Clyde- 
bank, where there is a large area of ground belonging to 
the Corporation of Glasgow. 


West of Scotland Iron and Stcel Institute.—The third 
session of this Institute was opened last wig A evening by 
an address from the President, Mr. James Riley. It was 
of a very comprehensive and suggestive character, and 
was listened to by a large audience. In the latter part of 
the address Mr. Riley dwelt at considerable length on 
the microscopic structure of iron and steel, which was 
very fully illustrated by photo sections projected on the 
screen. At the close, a very hearty vote of thanks was 
pease to Mr. Riley, on the motion of Mr. A. Humboldt 

exton, F.R.S.E., Professor of Metallurgy. The mem- 
bers of the Institute have been supplied with a very ex- 
tensive programme of papers which are to be read at the 
meetings to be held during the cession. 


Jubilee of the Firm of William Denny and Brothers.— 
A most important event in the history ‘of Dumbarton 
and of Clyde shipbuilding and marine engineering will 
come off next month, namely, the jubilee of the world- 
famous firm of William Denny and Brothers, of Leven 
shipyard, the present head of which, and one of the 
original partners, is Dr. Peter Denny, father of the late 
and much-lamented William Denny. The workpeople, 
the members of the firm, and the townspeople are pre- 
paring to celebrate the occasion in a very joyous manner. 


Dalmarnock Sewage Works: Decrease in Cost of Treat- 
ment.—The second quarterly report issued by Mr. Thomas 
Melvin, manager of the Dalmarnock Sewage Works, 
which has just been issued, contains some interesting facts 
and figures relating to the progress of the work. During 
the last quarter the amount of sewage dealt with was 
92,795,000 gallons in excess of the previous period. The 
coat of chemicals was 26s. 1d. against 22s. 4d. per million 
gallons last quarter, or 3s. 9d. more per million gallons. 
The total expenditure per million for this quarter is 
32. 11s. 3;4d., against 3/7. 14s. 2,,d. last quarter, or 
2s. 11,44. less, and it is expected that the next quarter 
will show a further reduction of cost. The sewage still 
continues very bad for several hours daily, hence the 
3s. 9d. increase in chemicals, which is necessary to keep 
the effluent up to anything like a uniform standard. It 
is pleasing to note that the reports given by Mr. Tatlock 
on samples analysed are highly satisfactory. 


New Shipbuilding Contracts.—Messrs. Charles Connell 
and Co., Whiteinch, have arranged, it is said, to build 
two steam yachts for their own use, each of about 
100 ft. long and of 100 tons. The vessels are to be hand- 
somely fitted up. Messrs. David Rowan and Son will 
supply the engines. The same firm have contracted to 
build two large screw steamers of about 4500 tons each 
for a Spanish firm. The vessels, which will be 390 ft. 
long, will be fitted with triple-expansion engines, the 
order for which has been placed with Messrs. Dunsmuir 
and Jackson, Govan. Tenders bave just been sent in to 
the Caledonian Steam Packet Company for the supply 
of a couple of swift steamers, which are to be ready for 
next season’s passenger traffic in connection with the 
Glasgow and Gourock Railway. 

Proposed Extension of a Port Glasgow Shipbuilding 
Yard.—Messrs. Russell and Co., shipbuilders, Port 
Glasgow, have forwarded a communication to the Town 




















Nov. 23, 1894.] 


ENGINEERING. 


671 








Council of Port Glasgow, asking for permission to have 
Ruasell-street removed 300 ft. further east. This street 
at present forms the eastern boundary of Kingston 
Shipbuilding Yard, and as Messrs. Russell and Co. 
recently purchased the adjoining foreshores from the 
Greenock Harbour Trust, the present application is made 
with the view of making a large addition to this yard. 
Already a large portion of the ground has been reclaimed, 
and should the proposed arrangement be carried out, 
there will be a berthage accommodation for not fewer 
than 20 steamers or sailing vessels of the largest classafloat 
with excellent launching accommodation into the Clyde. 


Contract for Wire Cloth.—Messrs. Alexander Cousland 
and Son, Glasgow, have just finished a large contract for 
wire cloth for one of the Paisley starch works. It is 
said to be one of the largest contracts of the kind ever 
placed in Scotland. 


Contract for Locomotives.—Messrs. Dubs and Co., Glas- 
gow Locomotive Works, have received an order from the 
Glasgow and South-Western Railway Company for 
12 heavy locomotive engines of a similar type to some 
which they previously supplied to the same company. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Reduction in the Price of Coal.—As showing the de- 
pressed condition of the house coal trade in this district, 
it may be noted that one of the leading companies doing 
a large business in Sheffield has this week made reduc- 
tions in prices amounting to from 10d. to 1s. 3d. per ton. 
For steam coal the demand is very steady, both on ship- 
ping account and for home consumption, and prices are 
firm. 


Water Works Schemes for Yorkshire Towns.—The progress 
of three separate applications to Parliament for water 
rights over one stream will be watched with a good deal 
of interest. Dewsbury and Heckmondwike are seeking 
to obtain powers to make a reservoir on the Porter and 
Little Don rivers, which are practically moorland streams, 
near Penistone. Barnsley has turned its attention to the 
same source of supply, and Rotherham also seeks to pro- 
mote a Bill for the appropriation of the watersheds of the 
Little Don and other streams. It is certain that the whole 
of the applications will be opposed by the Corporation of 
Sheffield and the millowners on the streams concerned. 


Local Government and the Settlement of Trade Disputes. 
—Speaking at Ilkeston on Monday, his Grace the Duke 
of Devonshire said he did not think that the limit of 
duties to be imposed, or the powers to be conferred, upon 
local bodies had been reached. He hoped that at no 
distant time it might be found that town councils, local 
boards, county councils, and other bodies intrusted with 
local administration would be found capable of dis- 
charging some duties with reference to the prevention 
and settlement of those unfortunate trade disputes 
from which in recent times we had not been exempt. 
He did not know precisely in what form this might 
come about, but he knew that many of those who 
had given great care and attention to the consideration of 
this subject were of opinion that in the future these popu- 
larly elected bodies, representing not only the employers, 
but also in a fully equal degree the employed, would be 
the means for establishing courts of solution and arbi- 
tration, which might have an important influence in pre- 
venting or settling those disputes in the future. 


Ircn and Steel.—The raw iron trade is only languid, 
and sales are confined to local requirements. Forge iron 
is selling at an average of 40s. per ton, and foundry at 
42s.; hematite pig, 50s. to 52s. per ton delivered at Shef- 
field or equal. The larger foundries, engaged on main 
and pipe work and machine castings, anticipate having 
steady work until the end of the year. For finished iron 
the demand has rather fallen off during the past month, 
both on home and export account, common bar being 
again offered at 5/. 5s. per ton. The heavy steel trades 
show an improvement on the first six weeks of this quarter, 
but there are complaints as to shortness of-orders in 
the lighter sections. Contracts for railway material are 
being —— worked out, and fresh orders would be wel- 
come. Some good lines are held by local firms for steel 
flues and boilers. Bessemer billets of guaranteed carbon 
are now on offer at 5. 7s. 6d. to 5/. 10s. per ton, and 
Siemens- Martin acid at 62. All the armour-plate mills are 
running double time, and giving full employment to a 
large body of skilled artisans and labourers. Orders for 
best qualities of crucible cast tool steel are principally 
from the United States and the Continent. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was fairly large, but the dulness which 
has characterised the market for some time past was 
unrelieved, Buyers were very backward, and quotations 
all round had a downward tendency. Some of the makers 
asked 35s. 9d. for prompt f.o.b. delivery of No. 3 Cleve- 
land pig iron, but there were plenty of sellers willing 
enough to accept 35s. 74d., at which figure a little busi- 
ness was done. Transactions for small odd lots were 
also reported to have taken place at as low a price as 
35s. 6d., but sellers, as a rule, would not listen to such a 
quotation. The lower qualities were weaker. No. 4 
foundry was bought at 34s. 9d. For grey forge 33s. 9d. was 
asked, but there was a very plentiful supply, and in some 
cases 33s, 74d. was taken. iddlesbrough warrants were 
35s. 54d. cash buyers, and there was very little done in 
them. East coast hematite pig iron was only in poor de- 
mand, the production being a good d above the 





requirements. The general quotation for early delivery of 
mixed numbers was 42s. 9d., but some firms might accept 
orders at a little below that price. Rubio ore was steady 
at 12s. 14d. ex-ship Tees. To-day the market was feature- 
less. Quotations for m: > iron were the same as yes- 
terday, and very little business was done. Middlesbrough 
warrants receded to 35s. 44d., and closed 35s. 5d. cash 
buyers. 

Manufactured Iron and Steel.—Little, if anything, new 
can be said of the manufactured iron and steel trades, 
Many firms continue to complain of slackness of work, and 
orders in some cases might be accepted at very low rates 
just to keep establishments going. Prices are not quot- 
ably altered since our last report, but they are, if any- 
thing, rather weaker. Common iron bars are put at 
4l. 17s. 6d. ; best bars, 5/. 7s. 6d.; iron ship-plates and 
steel ship-plates, 4/. 15s.; and iron ship-angles and 
steel ship-angles, 4/. 12s, 6d.—all less the usual 24 per 
cent. discount for cash. The steel rail trade is pretty 
ee Heavy sections are still quoted 3/. 12s. 6d. net 
abt works. 


The Patternmakers’ Dispute. — A conference was held 
this week at the offices of the Employers’ Association, 
Newcastle, between the representatives of the employers 
and of the patternmakers, with a view to effecting a 
settlement of the present dispute. The men have now 
been out for over seven months for an advance of 3s. 6d. 
per week in their wages. The meeting was a lengthy 
one, but no settlement, unfortunately, was effected, nor 
was any arrangement made for another conference. 


The Fuel Trade.—Fuel, on the whole, is somewhat 
easier, but sellers are very reluctant to reduce their rates. 
On Newcastle Exchange best Northumbrian steam coal 
is quoted 9s. 6d. to 9s. 9d. f.o.b., and steam small 4s. 3d. 
to 4s. 6d. Bunker coal is abundant at from 6s. 9d. f.o b. 
In gas coal the demand is steady, but rather less than 
usual at this season, so that prices are weak, and there 
are complaints that the unassociated collieries are taking 
more of the trade. Coke keeps steady. Here average 
blast-furnace qualities are fully 12s. 3d. delivered at 
Cleveland works. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.Steam coal has shown some weakness; the 
best descriptions have made 11s. to 11s. 3d. per ton, while 
secondary qualities have brought 10s. 3d. to 10s. 6d. per 
ton. There has been a satisfactory demand for household 
coal; No. 3 Rhondda large has realised 10s. per ton. A 
moderate business has been passing in patent fuel at 
slightly lower rates. There has been a pretty good de- 
mand for coke, and prices have shown firmness. Iron 
ore has continued steady. The manufactured iron and 
steel trades have remained inactive, and there appears 
little prospect of an early improvement. Heavy section 
steel rails have made 3/. 12s. to 3J. 15s. per ton, and light 
section ditto 4/, 10s. to 4. 12s, 6d. per ton. 


Institute of Marine Engineers.—The opening meeting 
of the session of the Bristol Channel Centre of the Insti- 
tute of Marine Engineers was held at University College, 
Cardiff, on Friday. There was a crowded attendance. 
Professor Elliott presided. Mr. T. W. Wailes, manager 
of the Mount Stuart Engineering Company, Limited, 
read a paper on “‘ Raising Wrecks and Sunken Vessels.” 
Mr. Wailes having classified the conditions under which 
salvage operations ought to be carried out, dealt with 
lifting vessels by means of lighters, pontoons, and plat- 
forms. He advocated the use of centrifugal pumps, which 
he said, were very effective, particularly 10-in. He had 
found vertical boilers better than any others, as they 
were not so liable to be washed overboard as those of the 
locomotive type. The salvage steamer should be fitted 
out with ample accommodation for workmen, have a 
broad beam, a deep fender right around, engines aft, 
large hatches, a long derrick, and have room for every 
kind of salvage appliances. A discussion followed. 


The Great Western at Cardif.—The Great Western 
Railway Company is credited with a desire to uire 
the Bute Docks and other dock interests at Cardiff. This 
policy on the part of the Great Western is not regarded 
with altogether general satisfaction. 


The Electric Light at Pontypool. — The bes. ape 
Electric Light and Power Company intends to apply to 
the Board of Trade for a provisional order granting it 
power to supply electricity within the entire district of 
the Pont Board. The proposed order will 
sanction the maintenance of the electric lines already laid 
in Pontypool under a license granted to this company in 
1893, 


Dock Works at Barry.—An embankment running the 
entire length of the new dock works at Barry will be 
completed by the end of this week. The contractors, 
Messrs. Price and Wills, have, therefore, decided to put on 
a number of additional men, and the work of constructing 
the East Dock will be undertaken simultaneously at both 
ends. 


Dredging at Portsmouth.—Three out of four dredgers 
ordered by the Government having arrived, the contractors 
for dredging have had notice to cease their work in the 
next few days. The first to cease will bea dredger which 
has been eo for some months in lowering the bar 
in the harbour channel, and the others will quickly follow, 
so that in a short time the work will be left entirely to 
eight Government dredgers, which can remove 14,000 tons 
per day. 

The “* Hussar.”—The Hussar, torpedo gunboat, was 
taken into the Channel on Saturday for an official trial of 
her machinery with forced draught. Messrs. Marshall 
and Beaton, who represented the machinery contractors 
(Messrs. Hawthorne, Leslie, and Co.), obtained permis- 


sion to run the ship for four hours instead of stopping at 
the end of three hours, as is usual for this class of vessel. 
The mean results of the last three hours showed an indi- 
cated horse-power of 25 in excess of the contract require- 
ments, and ccnsequently the trial was reported as satis- 
factory, although the speed was only 18} knote per hour. 
On ——e her propelling machinery trial, the Hussar 
returned to Plymouth Sound, where she was subjected to 
trials of a new ‘ype of capstan gear fitted by Messrs. 
Harfield and Co. . During the natural and fo draught 
trials the vibration of the vessel was considerable, 


Barry Graving Dock and Engineering Company, Limited. 
—The directors of the Barry Graving Dock and Engineer- 
ing Company, Limited, have issued their report and 
accounts for the year ending September 30. After pro- 
viding 23567. for interest on debentures, there remains, 
including 1310/. brought forward from last account, a net 
profit of 17,7567., out of which an interim dividend, 
amounting to 5000/., was paid on May 7, leaving a balance 
of 12,7567. The directors have applied 3000J. to the re- 
payment of debentures, and carried 2000/. to reserve 
working capital account, and 1500/. to reserve contin- 
gencies account, and they recommend a final dividend of 
10s. per share, making 10 per cent. for the year. This 
will absorb 5000/., and leave 12567. to be carried to next 
account, 








Exctric PROPULSION FOR Sxirrs.—To facilitate the 
application of electric propulsion to ig! boats, Mr. E. 
A. McLachlan, of 55, Brighton-road, Stoke Newington, 
London, has made an arrangement which is connected to 
the stern of the craft like a rudder. At the top, above 
the water line, there is an electric motor driving an 
upright shaft, which is connected to a short propeller 
shaft by bevel wheels. The motor is connected by flexible 
conductors to accumulators carried in the boat. The 
rudder is pivoted to the frame carrying the motor and 
propeller. A very similar arrangement is being tried on 
one of the boats of the Havre-Paris-Lyons Canal. 





Tar PurcHASE OF WATERFALLS —It is only natural 
that in a country like Norway, which possesses a wealth 
of unused water power, the question of how to more 
fully and profitably utilise it has become one of con- 
siderable importance. An interesting move in that direc- 
tion is the plan of the Crown purchasing waterfalls, in 
order to obtain power for the State railways and work- 
shops. The Storthing (the Norwegian Parliament) passed 
in its last session a resolution asking the Government to 
introduce a Bill providing for the extension of the right 
of expropriation to comprise waterfalls to be used for the 
State railways and factories. A vote of 10,000 kr. was 
passed for the further consideration of this matter, and 
the Government was authorised to apply the sum of 
50,000 kr, (2750/.) to the purchase of waterfalls suitable 
for the working of existing or contemplated State rail- 
ways. A further sum was voted to be applied as remune- 
ration for engineers to further examine into the matter. 
The fact of the Government making such a move is 
bound to give an impetus to the whole matter, and large 
installations of this kind may to a certainty be looked for 
ere long, both in Norway and Sweden, where there are 
also numbers of waterfalls available. 





TuE EXPLOSION IN THE City.—A Board of Trade inquiry 
has sat two days this week, and is again sitting to-day, 
to investigate the conditions of the explosion which took 
place on the 10th inst. From the evidence it appears 
that a brougham was being driven into Budge-row from 
Cannon-street, when the mare fell down and rolled over 
on to its side, dying in a few minutes. The driver alighted 
on to the wet wood pavement, and received a severe 
electric shock. Bystanders who went to the assistance of 
the animal also received shocks, even before they touched 
the horse. Immediately afterwards two explosions oc- 
curred, blowing off the lids of junction-boxes, belonging 
to the City of London Electric Lighting Company, in 
Budge-row and Walbrook. After evidence had been 
given of these facts, Mr. David Cook, manager and 
engineer to the electric company, explained that two cables 
were being tested previously to being put to work. One 
of these was lying with its inner conductor against the 
lead covering of a third cable, and therefore the inner of 
the whole high-pressure system was put to earth, throw- 
ing an unusual strain upon the insulation of the primary 
mains. They should, however, have withstood it per- 
fectly, but in the junction-box at the corner of Cannon- 
street and Budge-row, the rubber insulation had been 
abraded by men working in the box at drawing in low- 
pressure and other cables. An arc was, therefore, formed 
to earth, and an explosion followed. The electric com- 
pany assert it resulted from leakage of gaze into their 
conduit, while the gas company deny that any leakage 
exists at that point. A chemist, however, found 12 
per cent. of coal gas in one box, and none in 
the other. Mr. Cook attributed the accident to a 
mistake in coupling up the mains at the central 
station in Bankside, the Milk-street cable being put into 
the Watling-street terminals, while the Watling-street 
cable was made alive by current from the transformer 
station while in contact with earth. Evidently there 
were two weak spots in the system—the inner conductor 
to earth, when it ought to have been insulated, and the 
abraded rubber coating. The accident to the horse shows 
how susceptible the equine race is to electric shock. Ap- 
parently it only bridged afew feet of wet wood pavement, 
offering a parallel circuit for some portion of the current, 
and yet the result was fatal to it. One of the witnesses 
testified to receiving a shock when both feet were on the 





ground, and to escaping by hopping away on one foot. 
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COPPER MINE AT FALUN, SWEDEN. 
(For Description, see Page 666.) 
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00-OPERATIVE ENGINEERING. 

In our issue of October 12, a correspondent sign- 
ing himself ‘“‘ A. B. C.,” asked the Amalgamated 
Society of Engineers ‘‘ and other trade societies too, 
especially the younger members—whether the sole 
object and desire of trade unionists is to remain to 
the end of time a wage-earning, and not a profit- 
sharing or co-operative producing society?” He 
then went on to state that the Amalgamated Society 
has an income of 265,000/. a year, which it spends 
in maintaining itself against wage reductions, and 
that with such rescources it ought to make an effort 
to free itself permanently from the serfdom of wage- 
earning, and begin to establish itself upon a co- 
operative manufacturing base. To encourage the 
members of the society in this direction he told 
them ‘‘that every penny raised for co-operation 
will in a few years become a shilling, and every 
shilling a pound.” As a further means of raising 
money, he pointed out that large sums are wasted 
by holding meetings at public-houses, and that 
‘*the sixpence or shilling which each member spends 
per week, insupport of publicans and brewers, would 
soon amount to enough to establish immense co- 
operative engineering works.” Now if ‘‘ A. B. C.” 
had read the reports of Trade Union Congresses, 
and like gatherings for the last few years, 
he would have seen that there is a disposi- 
tion on the part of a certain section of labour 
leaders to become possessed of the means of pro- 
duction, but the method proposed is that by which 
the primitive man obtains his wife—capture. On 
the face of it, this is an easier system than the 
exercise of thrift, but we are glad to think that it 
does not find favour with the mass of workmen in 
this country. But neither does ‘‘ A. B. O.’s” plan. 


8®!The older and more responsible union leaders re- 
6|solutely set their faces against the institution of 


co-operative manufacturing concerns. We do not 
profess to be in their confidence, but we know 
that the matter has been brought before their 
notice time after time. As an example, a ship- 
builder who was being pressed for an increase of 
wages, which trade did not warrant, offered to sell 
his plant to the union at a very moderate figure, 
and to manage the concern, if they desired it, for 
a reasonable salary, in order that they might find 
by experience how small were the possible profits. 
But they did not quite appreciate the offer ; doubt- 
less recognising the possibility of their having, 


684]as directors, to face a meeting of working men 


with the news that their capital was melting 
away, and that the place could only be kept open 
by a reduction of 20 or 30 per cent. in wages. The 
position of a trade union secretary is thankless 
enough without that. 

If it were true that a penny raised for co-opera- 
tion becomes a shilling in a few years, no doubt 





some one would be found courageous enough to run 
the risk of failure, but it is only in co-operative 
distribution, and not in production, that such a 
thing is possible. Stores have met with great 
success, both in the metropolis and in provincial 
towns, but it has been by crowding out the small 
shopkeeper and his assistants. By the aid of 
abundant capital and improved methods, they 
enable a hundred assistants to handle as much 
goods as three times that number scattered in 
small establishments. The results are doubtless 
good for the community, but the enterprise is not 
one that can be entered into by those that talk of the 
tyranny of capital and the serfdom of wage-earning. 
A few manufacturing concerns have been formed by 
distributing co-operating societies, but they are not 
of the kind referred to by ‘“‘A. B.C.” They are 
not owned by the men of the same trade, and the 
workmen have no great stake in them. They are 
simply manufacturing enterprises controlled by 
managers, and most favourably situated in that 
they have a market ready to hand, without in- 
curring the expense of making one. The probable 
career of co-operative manufacturing establish- 
ments of the kind recommended to the Amalgamated 
Engineers, can be read in the history of limited 
liability companies. How many hundreds of mil- 
lions sterling of hardly-earned middle-class savings 
have been sunk in these enterprises will probably 
never be known. Generally speaking, the money 
is not lost ; it is only transferred to other hands, and 
very much of it falls to the share of working men. 
Only in a recent issue (page 495 ante) an account 
was given of the Darlington Steel and Iron Com- 
pany, whose works have just been permanently 
closed. In the last dozen years four millions 
sterling have been received for the production of 
the works, and out of this 700,000/. have been 
paid for wages on the spot, whilst altogether 
2,800,0007. have been paid in wages to coal-miners, 
iron-miners, iron-workers, and others, or 70 per 
cent. of the entire amount received. Most of the 
remainder has gone in other ways, the shareholders 
receiving little or nothing, and finally preferring to 
shut the place up rather than to face further losses. 
Such histories as these are well known to the union 
leaders, for they scan balance-sheets and reports 
very closely to know when further concessions can 
be obtained from capital, and they are well aware 
of the enormous difficulties they would create for 
themselves if they entered upon co-operative enter- 
prises. 

It may be argued—and with great truth—that 
failure is not the necessary result of limited liability 
effort. A large number of companies keep afloat, 
and pay from 2 to 8 per cent. Some few pay 
more, but they are so entirely exceptional that 
they need not be considered. If we assume 5 per 
cent. as an average, and suppose—a very bold sup- 
position—that the Amalgamated Society could attain 
to this average if it undertook manufacturing, what 
temptation can we find for the officials to saddle 
themselves with such undertakings? At present 
they can obtain 3 or 34 per cent. interest for their 
accumulated funds, and for an extra 2 per cent. 
they would have to run all the risks of business. 
But they dare not lock up their present funds. 
They need to have them always accessible for pur- 
poses of fighting or of relief, and ready to be 
drawn upon at afew weeks’ notice at the longest. 
They must raise other sums if they want to use 
them for co-operative production, and it is only 
during very prosperous times that they dare increase 
the burden on their members. At present the cost 
of benefits is 1s. 54d. per member per week, a very 
heavy impost on wages varying from 32s. to 38s. 
per week, equal to an income tax of 10d. in the 
pound. ‘A. B. C.” suggests that the money spent 
at the public-house might be more usefully applied 
to co-operative engineering, and no doubt he is 
right. But ‘‘there is a great deal of human nature 
in man,” and it is the tendency of human nature 
to seek relaxation, change, and society. Unfortu- 
nately the readiest place—often the only place— 
where the working man can meet his friends 
is the public-house, whether it be that kept by the 
licensed victualler or be disguised as the working 
man’s club. Should the day ever come that he 
will learn to despise the delights of the flesh, and 
conduct himself according to the precepts of philo- 
sophy, it is probable that the requirements of his 
home, his wife and his family, will eat up the 
amount saved in beer. The raising of capital is not 
so easy as it appears. 

Let us suppose, however, that sufficient money 
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has been obtained, and that a large works is 
started with fair prospects, and then try and dis- 
cover what are the benefits to the workers. They 
escape, we are told, from the serfdom of wage- 
earning. We always thought that the serf’s griev- 
ance was that he had to work without wages. 
Whatever their remuneration be called, however, it 
must be paid weekly on a regular scale until the 
annual stock-taking and dividend. From the 
gross profit there have to be subtracted two or 
three large sums formanagement. We are assum- 
ing that the concern is reasonably prosperous, and 
this result cannot be obtained without the guid- 
ance of very — men. We see public com- 
panies paying salaries of 2000/., 3000/., and 40001. 
to their managers, and co-operative concerns will 
have to bid against them if they want the best men. 
They will find that, after denouncing the greed of 
the capitalist, they have to pay their own hired 
servants much the same sums that now raise 
their envy and discontent. It is possible for an 
old-established firm, with a good reputation, to 
maintain itself under mediocre management, but a 
new concern that has to fight for a place in the 
industrial world, needs both energy and brains 
at its head. After salaries had been deducted from 
the gross profits, and the necessary sums written 
off to the various accounts, there would remain, 
we may assume, an amount to be distributed 
as profit. If the capital had been found by the 
union from an assessment of its members, the 
dividend would, of course, go into the common 
fund, to be invested at compound interest, or 
to be spent in extensions of the works. If 
the capital had been raised by voluntary con- 
tributions, the dividend would naturally go to the 
shareholders, of whom the workers—the true co- 
operators—might possibly number a fourth. But 
whatever the system of distribution, the result 
would be dire disappointment to the average 
unionist. He has been so inflated with exaggerated 
ideas of the reward of capital, as compared with 
that of Jabour, that his share would appear in- 
credibly small, and he would regard the offer of it 
as an insult to his understanding. We very much 
fear that an annual bonus of 10l. sterling per 
man would wipe out the profits and leave a big 
deficit in most of the engineering works at the 
present day. 

It is said that men working as co-operators would 
be so much more diligent and careful than ordinary 
workmen, that the cost of production would 
be enormously decreased. The idea is very taking, 
and is seemingly borne out by the results of piece- 
work, but experience is against it. A remote gain 
exercises but a small pressure on all our actions, 
far less than a trifling advantage that is almost 
within our - This is true in all ranks of 
society ; men will go into strict training and deny 
themselves every luxury to win an ephemeral 
athletic triumph and a trifling silver cup, while at 
other times «a will not forego a single sensual 
indulgence to safeguard their health. The record* 
of profit-sharing schemes shows, as a rule, that the 
stimulus is only temporary, and that after a time 
it disappears, except in the case of the most intelli- 
gent men. Few of those who have tried such plans 
estimate the gain to the employer at more than half 
the cost, that is, about 2 per cent. on the wages. The 
greatest experiment in co-operative production in 
this country—the Oldham Cotton Mills under the 
Limited Liability Act—have not been more success- 
ful in the long run than the private concerns. When 
they started, with fairly good trade and the very 
latest machinery, they did well enough, but that 
was a long time ago, and now when they chance 
to pay a dividend it is usually out of specu- 
lation in raw cotton, an industry that does not need 
any spinning machinery. The shareholders would 
be richer to-day if they had invested their money in 
railway stock. 

It is difficult to see in what respect the co-operator 
is better off than the ‘‘ wage-earning serf.” He 
certainly is not in any sense the master of the place 
in which he works. Any one who has attended 
a meeting of shareholders knows that the individual 
shareholder is as helpless as a sheep to contro] 
the concern in which his money is invested. If 
affairs are going well the directors are safe from 
criticism, while if they are going ill a threat of 
resignation cows the entire gathering. Co-ope- 
rators would have the advantage over share- 

* Report by Mr. D. F. Schloss on Profit-Sharing, 
Board of Trade, Labour Department. 











holders of knowing the facts of the case, but there 
would be certain to be two or more parties among 
them, and an astute manager would play off one 
against the other. If he could not do that, he 
would only have to lie low while his critics, one 
after another, tried their ’prentice hands at govern- 
ing, and evoked that yearning for a strong man 
that invades all democracies, sooner or later. 
When the members found their dictator, they 
would resign all the power into his hands, and 
be driven as no ‘‘wage-earning serf” ever is 
nowadays. ‘They would have no union to cham- 
pion their cause then, for the union would be 
their employer to a greater or less extent, while a 
strike would squander their own property. The 
sweet simplicity of a weekly wage, with the added 
joy of bleeding the capitalist on every possible 
occasion, would be appreciated then as it never had 
been before. The fact is that no man has so hard 
a master as he who works for himself. He it is 
who is the true ‘‘ wage-earning serf,” and who is 
kept rigorously to his task. If he be of superior 
mental attainments, he may be able to repay him- 
self liberally for all his toil, but nevertheless he 
must carry a load that the journeyman has no con- 
ception of. If he be of only mediocre resources, hard 
toil and little reward is his portion ; for him there is 
no chance of eluding the foreman or of scamping 
his work. Saturday brings him no settled sum ; 
he takes what is left after all other claims are 
settled, and often that is only disappointment and 
vexation of spirit. ; 

The unthinking advocates of labour often point 
to the colossal fortunes made by manufacturers, 


and assume that like results could be obtained by | — 


co-operation. But it will usually be found on ex- 
amination that manufacturing had very little to do 
with the accumulation of the wealth to which 
they refer. An example is to be found in the his- 
tory of the late Sir William Pearce related by Lord 
Kelvin at the unveiling of his statue a short time 
ago (see page 494 ante). Under his ownership the 
Fairfield shipyard advanced by leaps and bounds, 
and in a few years he amassed an enormous amount 
of money. But it is well known that Sir William 
was a skilful and most successful speculator, and 
that without employing a single man, other than 
clerks and secretaries, he could have gained great 
wealth. Even in his manufacturing business the 
methods were entirely his own, and regal in 
their audacity. Instead of waiting in the ante- 
rooms of shipowners to crave for orders, he put a 
pressure upon them that often could not be re- 
sisted. He boldly placed a ship on the Atlantic 
that eclipsed the renown of all that were then 
running, and announced that he would build 
others which should run either for or against 
the existing lines. In the Isle of Man service 
he forced the running in a somewhat similar 
manner, and, in a word, was a power that some 
shipowners had to take into their business calcula- 
tions. His gains were those of intellect—not 
capital. Of course capital constituted the tools he 
worked with, as it was also the reward of his 
efforts. Such gains are as inaccessible to co-opera- 
tors as the moon to the crying child. Capital 
alone has ceased to be a source of wealth; it may 
produce a moderate return if carefully managed, 
but the days when it grew like the rolling snowball, 
by being simply turned over, are past in this 
country. In the hands of a man of commanding 
ability, however, it acquires another significance. 
Just as a crowd of ignorant peasants can be 
converted into an army, and used by a Napoleon 
to create an enormous empire in a few years, so 
money can be manipulated by some men to achieve 
marvellous results. But such men know their 
worth, and if they are ever co-operators, it is only 
until they have climbed the first rungs of the ladder. 
The possessor of the philosopher’s stone does not 
need a partner. 

The secretaries of trades unions may rest easy 
under ‘‘ A. B. C.’s” criticism. They learned their 
business years ago, and have pursued a uniform 
course. They are in the position of advocates 
who are expected to do their best for their 
clients, and take every advantage that the rules 
of the game, or the fortune of war, gives them. 
To enter into trading would be to give their cause 
away before the world. Failure—even partial 
failure—would supply capital with an armoury of 
weapons against them, and could only be expiated 
by their disgrace. They serve their own interests 
and those of their clients best by leaving all the 
risks of manufacturing to capital, and securing the 





largest weekly wage that can possibly be obtained, 
though whether such a line of action is for the 
ultimate good of the country is quite another affair. 





STEAM ENGINE PATHOLOGY. 

THE engineer toa large engine insurance com- 
pany has opportunities for studying the weak 
points of steam machinery which are probably 
superior to those of any other single individual. 
The manager of a large machine-shop may get to 
know a good deal about the peculiarities of his 
own engines, and of the parts most liable to 
breakage, but he cannot usually obtain at first- 
hand particulars as to the failures of other 
builders. The insurance engineer has the ad- 
vantage of studying the work of some dozens 
of different firms, and when he is, as is usually 
the case, a competent man, a very large amount 
of useful information may be gleaned from 
his annual report to his company. In some 
of his recent reports, Mr. Michael Longridge, of the 
Engine Boiler and Employers’ Liability Insurance 
Company, has drawn attention to frequent failures 
of crankshafts from fatigue. The principal pecu- 
liarity of many of the cases instanced in his reports 
is that the apparent range of stress is considerably 
below the results obtained by Wohler and Bau- 
schinger in their experiments on the effect of re- 
eated stresses on iron and steel. Thus in his 
ast report there are four instances given of such 
failures, viz : 





Description of | 


Engine. Cause of Damage. 


No. Nature of Damage. 


| 


McNaughted | Wrought-iron crank- | Wearandtear. Shaft 
beam | shaft fractured in was put to work 
neck, some time between 
the years 1836 and 
1856. Intensity of 
stresses during the 
last 10 years: crank 
on cenire, 5950 Ib. 
per square inch; 
pistons, .35 stroke, 
8960 1b. per square 
inch. 
McNaughted | Wrought-iron crank- | Weakness and wear 
beam. | shaft broken in and tear. Shaft had 
| meck, made about 38} mil- 
| lion revolutions. In- 
tensity of stresses: 
crank on centre, 
11,1001b, per square 
inch; pistons at 
yoths stroke, 12,800 
lb. per square inch, 
McNaughted | Wrought-iron crank- | Notascertained. Shaft 
beam. shaft gave way in had made 52 million 
the neck, causing revolutions. Inten- 
breakage of beam, sity of stresses: 
McNaught cylin- crank on centre, 
der, low-pressure 5200 Ib. per square 
cylinder cover, inch; pistons at 
both pistons, bed- yoths stroke, 5950 
plate, crankshaft 1b. per square inch. 
—— Mc- 
aught and low- 
iston-rod cross- 
eads, parallel 
bars ; and bending 
of low - pressure 
piston-rod, air- 
pump-rod, and ec- 
, | centric rods. 
112 | Pair of Mc- Wronght-iron crank- | Wear and tear. Shaft 
| Naughted shaft broken in had made about 451 
beams. neck. million revolutions. 
| | Intensity of stress: 
| | crank on_ dead 
| centre, 4830 lb. per 
| square inch; pis- 
tons, at ;4,thsstroke, 
| 5740 Ib. per equare 
| | inch, 
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Near the end of the stroke, where the pressure 
after the exhaust has opened just balances the 
compression at the other end of the cylinder, the 
whole of the stresses on the shaft due to piston 
pressure will be removed, and neglecting stresses 
due to inertia, which in these slow-moving engines 
are small, it will be seen that the stresses on the 
crankshaft are reduced to zero twice every revolu- 
tion. Thus the range of stress in the journal necks 
which have failed, will be between 0 and the highest 
stress stated in each of the above examples. Even 
so, the greatest range of stress in the four values is 
but 12,800 lb. or 5.72 tons per square inch. In 
Wohler’s experiments, wrought-iron bars stood a 
range of stress of from 0 to 15.8 tons per square 
inch for a practically unlimited number of repe- 
titions, and, taking this figure, the above shaft 
should have a factor of safety of 2.76. These parti- 
cular experiments were, however, made with bars 
subject to direct tension and compression, whilst 
the maximum stress in the crankshafts in question 
has a large shearing component, and this, doubtless, 
greatly affects the results. Professor Carus Wilson, 
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and other elasticians, indeed, claim that failure 
always takes place through shear, even when a bar 
is nominally subject only to direct tension or com- 
pression. In the latter case, few who have seen 
the beautiful way in which a cubical block of 
concrete parts into six cones separated by planes 
of maximum shear when crushed in a testing ma- 
chine, can doubt the substantial accuracy of this 
contention, and a short cast-iron specimen, tested 
in compression, also fails by shear. In the case of 
the more plastic metals, such as wrought iron, 
steel, and the various bronzes, the fact that the 
bar finally breaks by shear is less obvious, though 
the cup-shaped fractures, so common when round 
bars of mild steel are torn in two, is also evidence 
that in this case the bar also fails by shear. If this 
be granted, it will be obvious that in designing 
such a shaft, the range of stress to be considered is 
that of the maximum shear. Experiments on 
repeated shear and torsion were not made by 
Wohler on iron, but cast steel axles showed a per- 
missible range of shear from 0 to 18.2 tons, as 
compared with one of from 0 to 23 tons when 
the same material was tested with repeated 
tensions. This is a reduction of nearly 21 per 
cent. What the maximum shear would be in the 
case of Mr. Longridge’s shaftscould not be stated 
without an examination of standard indicator 
diagrams from the engines; but it will be ob- 
vious that the low figures at which the shafts in 
question failed can be explained at least partially 
in this way, though we are far from offering it as 
a complete explanation, the discrepancy being too 
great. A fine field for research seems to be 
opened for any of our young professors who have 
a laboratory at their disposal, in filling the gaps in 
our knowledge of the effect of combined stresses 
repeated many hundreds of thousands of times on 
steel and iron. 

It is curious to note how much more difficult it is 
to properly proportion the principal parts of an 
engine than those of a bridge. In the latter case 
the stresses are of a simple character, and can be 
easily determined with at least a fair approach to 
accuracy, but thisis not at all such an easy matter 
in the case of engine work, the stresses being much 
more complex and more difficult to evaluate, and, 
when found, considerable judgment is still needed 
to know what nominal factor of safety should be 
allowed. Mr. Longridge’s reports show clearly 
that in the case of crankshafts a low unit stress 
should be adopted if the engine is to be secure from 
a breakdown. A bridge engineer would feel pretty 
content could he be certain that his bridge would 
not give way under less than 75,000,000 repetitions 
of stress, but this only represents a little over five 
years’ work in the case of engine No. 83. 

By far the greatest proportionate number of 
failures are still, it appears, due to spur gearing, 
though they are run hard by those due to valves 
and valve gears. Since 1881 Mr. Longridge has 
recorded 2791 engine failures, of which 332 were 
due to spur gearing, 320 to valves and valve gears, 
207 to air-pump motions, and 139 to air-pump 
buckets and valves. Governor gears, which a 
priori might be expected to bulk largely as a cause 
of failure, were responsible only for 34 out of the 
grand total, though last year they were responsible 
for 5 out of 114 failures. Of this total 27 per 
cent. are attributed to purely accidental causes, 28 
per cent. to old defects and wear and tear, 33 
per cent. to weakness, faulty design, and bad 
workmanship, and 12 per cent. to the negligence 
of owners and attendants. Taken all round, 
this is, perhaps, a pretty good showing for the 
care which millowners and their servants paid 
to the machinery in their care, but in evaluating 
how much of the total breakage and loss was due to 
human agency, a fair proportion of the 33 per cent. 
due to bad design and workmanship should, doubt- 
less, be added. Greater carelessness seems to be 
shown in the management of the boilers than of 
the engines. The polished work about the latter 
is, perhaps, responsible for the pride which most 
engine-drivers take in keeping them in good condi- 
tion, when they are given a free hand. Every 
one must have admired the way in which the men 
in charge of large pumping engines almost invari- 
ably keep their engine-rooms, but a boiler does not 
repay ‘‘grooming”’ in quite the same way. More- 
over, it is easier to detect when anything is going 
wrong with an engine, whilst boiler gives no warn- 
ing until too late, and incipient defects can be 
detected only by climbing inside the boiler and 
through the flues, never a pleasant job at the best 





of times, and particularly distasteful when sufficient 
time cannot be spared to let the settings get 
thoroughly cool. Under these conditions it is little 
wonder that inspection is sometimes shirked, and 
here comes in one of the great advantages of 
the inspection companies who make a speciality of 
carrying out such work by a trained staff. 





THE PERUVIAN CORPORATION. 

THERE has just been arranged a new contract 
between the Peruvian Government and the com- 
pany known as the Peruvian Corporation, which is, 
without doubt, one of the most sweeping bargains 
ever made between a country and a single associa- 
tion. For some time past there has been con- 
siderable friction between the corporation and the 
Government over the failure of the former to carry 
out the stipulations of the contract, made with the 
bondholders, by constructing further lines of rail- 
way ; but, on the principle that everything comes 
to him who waits, the corporation bided its time, 
and forced the hand of the Government, which is, at 
the present time, very much in need of that neces- 
sary article—ready cash. The country is now in the 
trammels of one of those fierce revolutions which is 
surely but slowly sapping its very life’s blood. Its 
revenues, from its custom-houses, are little more 
than enough to pay the officials, because the im- 
ports have fallen away to nothing owing to the 
unsettled state of trade. When a steamer is about 
to leave Callao, the principal port of the republic, 
it is uncertain whether she will be allowed to call 
at the other ports for freight, because at any 
moment there may come a despatch announcing that 
the revolutionists have taken possession, and have 
assumed control of the customs, for the purpose of 
obtaining the necessary funds with which to feed 
their troops. The same can be said of freight 
coming from abroad. A steamer leaving Panama 
or Valparaiso with cargo for a certain port may have 
to pass there without calling, and the goods of the 
merchants are thus kept away from their destina- 
tion, to the great detriment of the traders, who have 
their money invested in their businesses, yet can 
neither withdraw it nor carry on their legitimate 
trade. To put an end to this state of affairs, the 
Government has to get money somehow, and 
being ‘‘ between the devil and the deep sea,” the 
only course open to it is to cut away some of the 
territory, so as to widen the road. 

In order to understand the situation, it is best to 
give the translation of the text of the new contract, 
and then refer to such portions of the original com- 
pact as are affected by it. It is as follows : 

Congress considering — 

1. The necessity of avoiding all questions respectin 
the meaning of Clauses 3 and 17 of the contract sign 
January 11, 1890, relative to the rights and obligations 
therein established, making the respective explanations. 

2 That it is necessary to raise extraordinary resources 
for the satisfaction of public necessities. 

3. That in view of the impossibility of arriving at an 
arrangement with the Peruvian Corporation, Limited, 
respecting the annual payment of 80,000. sterling by 
means of the law of October 25, 1893, which authorised 
the Government to make a contract ad referendum. 

4. That the temporary arrangement entered into 
between the Supreme Government and the Peruvian 
Corporation on January 1 of the present year, for the 
mutual suspension of obligations, expired on September 1 
—has passed the following law : 

Article I,—It is declared— 

1. That in virtue of the third clause of the contract 
dated January 11, 1890, cancelling the Foreign Debt, the 
Supreme Government ceded to the bondholders, without 
obligation or responsibility on their parts, the works to 
— the said clause refers, and which are property of the 

a 

2. Thatin virtue of the seventeenth clause of the same 
contract, the Supreme Government did not cede to the 
before-named bondholders other rights, except those set 
forth in the eighteenth clause, nor did it impose upon 
them other obligations, responsibilities, or gravamens 
beyond those set forth in the nineteenth clause. 

3. That in order to comply with the obligation on the 
part of the Supreme Government to secure and make 
good the ession of the railways, &c., as set forth in 
the fifth clause of the said contract, the representatives 
of the Government should take part in all lawsuits in 
which the case is based on that article, either to defend 
the interests of the Government, or to see that the said 
bondholders, or the successors to their rights, comply 
with the obligations expressed in the before-named clause. 

Article I1.—The Government is hereby authorised to 
contract one or more loans up to the amount of 150,000/. 
sterling nominal, in order to attend to the requirements 
of the public service, for which purpose the Government 
may affect all the guano still existing on the Chincha 
Islands, and the proceeds of the opium tax ; at the same 
time the guarantee stipulated in the first and fourth 
articles of the law of November 3, 1893, becomes modified 
in this respect. 





Article I1I.—The Government is also authorised to 
make a definite arrangement with the representative of 
the Peruvian Corporation, Limited, in order to obtain 
the total or partial cancellation of the annual payments of 
80,0002. sterling which the Government should pay to the 
bondholders; in case that the Government should not 
obtain the total cancellation of the said annual payments, 
the balance of these shall only become sepals after a 
period of not less than seven years. 

Article 1V.—In order to facilitate the said arrangement, 
the Government is likewise authorised : 

A. To cede to the corporation the usufruct of the fiscal 
moles for the time which may be considered indispensable, 
but the said term must not exceed that which still remains 
for the conclusion of the usufruct of the railways. 

B. To exempt the corporation from the payment of 
fiscal, local, or municipal taxes in connection with the 
railways, guano, moles and navigation of Lake Titicaca. 

C. To exonerate the corporation from the obligation 
which it has to construct the 160 kilometres of railway, 
to which the thirteenth clause of the contract cancelling 
the foreign debt refers. 

To agree upon the compensation which the Govern- 
ment may judge indispensable between the amounts due 
ae the part of the corporation and those payable to that 

y. 
E. To authorise the Peruvian Corporation, Limited, to 
increase, up to 50 per cent., the present tariff of dues 
collected for the use and service of the Mollendo Mole in 
case the corporation should construct for its own account 
a breakwater in the above-mentioned port. 

The above Act passed the Senate on October 17, 
and is now before the Chamber of Representatives. 
There is not the slightest doubt of its passage 
in the latter House, as there is a large amount of 
‘* pull the string and see the figures move” in such 
matters, but there is a rumour that it may again 
be brought up in the Senate and rescinded. 

If the date of the passage of the Act is com- 
pared with the date of the following secret contract 
between the Minister of Finance and the head of 
the Peruvian Corporation (September 10), it will be 
seen that matters were pretty well ‘‘cut and 
dried” before the representatives of the country 
were made aware of the proposed new arrangement, 
and the very amount sought to be raised is a sufti- 
cient indication of the urgent need of funds on the 
part of the Government : 

1. The Peruvian Corporation will deliver to the Govern- 
ment as a loan the sum of 23,000/. sterling in first-class 
drafts on London as soon as Congress shall have approved, 
and the respective cumplase is affixed to the law consist- 
ing of the following clauses. (Here follow the clauses of 
the new contract given above.) 

2. The Government is to return the corporation, in pay- 
ment of the loan, discount, interest, and commission, 
a sum which in no case can be less than 25,000/. — 

3. The og of the 25,000/. is to be made monthly 
in sums of 2500/., which are to be deducted in preference 
from the opium tax, and these monthly payments are to 
commence 30 days after the delivery of the loan, for which 
purpose the party, now leasing that tax, shall sign a deed 
obliging himself to deliver that sum direct to those 
making the loan throughout the duration of his contract, 
and the Government must introduce in the new contract 
a clause obliging the new lessee to respect the previous 
obligation. 

4. The said opium tax is specially affected by the pay- 
ment of the above named sum of 25,000/., and as a sub- 
sidiary guarantee the product of the 40,000 tons of guano 
sold to the ‘‘ London Syndicate,” after the payment of 
the cost of the steamer Coya, purchased by the Govern- 
ment (from Grace Brothers). 

5. All expenses originated by this contract and the 
deed containing it are to be pai by a; Government, 

(Signed) NICANOR CaRMONA, 
Ministro de Hacienda. 
(Signed) Cuinton E. Dawkins. 

The scene in the Chamber of Senators when the 
subject of the contract was introduced was of the 
liveliest character, because the Congressmen seemed 
dead against the measure as proposed by the Govern- 
ment. The matter was referred to a Committee, 
which brought in a report adverse to the Govern- 
ment project, and proposed other means of accom- 
plishing the same end, i.e., the raising of a loan. 
This substitute would not be accepted by the 
Ministry, and on the 15th the Minister of Finance 
began the battle in a long speech, in which he 
claimed that the measure introduced by the Govern- 
ment was the only one that could possibly lead to 
anything like an equitable and honourable settle- 
ment of the troublesome question between the 
corporation and the nation, and at the same time 
facilitate the raising of money with which to stamp 
out the revolution. He was followed by a senator 
who bears the very un-Peruvian name of Cox. He 
attacked the Ministers and their measure with a 
vigour that betokened no easy times for the Act in 
the Senate Chamber, his onslaught many times being 
accompanied by the music of the President’s bell call- 
ing for order. The Home Minister devoted hisspeech 
to showing that the proposal of the Senate Com- 
mittee was fraught with insuperable difficulties, 
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and that the only panacea for the suffering republic | lation of the Minister, is wasted, says the critic, for| up, too, are steamers, only a fourth being sailing 
would be Souad in the Ministerial arrangement. | many reasons, as the director of the finances cannot | ships. Wrecks account for 51,873 tons, collisions for 


The President of the Senate, General Canevaro, 
who is also Vice-President of the Republic, spoke 
strongly against the measure, stating, among other 
things, that if Peru kept on giving up its railways 
and piers to foreign companies, the time would 
come when the foreigners would have to be asked 
whom they would like to have as President of the 
country. But the Opposition, hard as they fought, 
could not overcome the united body that voted 
for the Government measure as if convinced that 
they were there only for that purpose, and thus 
the measure became a law so far as the Senate 
is concerned ; but, as was remarked before, that is 
sufficient to assure its passage in the Lower House 
without much debate, and certainly without any oppo- 
sition. If the Senate reconsider its vote, then there 
will be a lively time in store for both the Ministry 
and the leaders of the party forcing the Bill in that 
Chamber. In the press there have been many very 
strong articles written against the project, one of the 
senators giving the keynote by stating that Esau did a 
far better stroke of business when he sold his birth- 
right for a mess of pottage (in the vernacular of the 
honourable member, that negotiation was carried 
out with a plate of beans). 

The Comercio, one of the leading newspapers of 
the country, published on the 19th a ‘‘ Refutation 
of the Estimates presented by the Minister of 
Finance,” in which the different clauses of the new 
arrangement are treated separately. Regarding 
the sum due to the corporation for freights and 
passages, the critic says that they should have no 
place in the discussion of the question between the 
bondholders and the country, their place being 
among the current debts of the Administration, to 
be recovered in the ordinary manner by inserting 
them in the annual Treasury estimates. He, there- 
fore, deducts this charge, which amounts to 11,0001., 
leaving the balance, 2,375,000/., which is the total 
responsibility of the country, representing 30 
annual payments of 80,000/. each, less the 25,000/. 
already paid on account. 

The first charge in the list of obligations of the 
corporation is referred to by the Minister as the 
160 kilometres of railway, and he fixes the sum at 
560,0001., or 35001. per kilometre, taking for basis the 
railway from Santa Rosa to Sicuani. No one, he says, 
ignores that in the construction of this branch they 
can take advantage of several cuts and large exten- 
sions of terre-plein, and also that they can employ 
old rails, and that they will not have to increase by 
one car or locomotive the rolling stock. Owing to 
these circumstances, he could contract for that exten- 
sion (the Santa Rosa-Sicuani) at the stated price. 
The newspaper article referred to, states, however, 
there are almost no works done by Henry Meiggs 
of which advantage can be taken, neither are 
there old rails to use, and it also being necessary 
for the working of new sections to increase the 
rolling stock, the cost of each new kilometre must 
be much greater than the 3500/. stated by Seijior 
Carmona, Estimating it at only 5000/., the result 
increases to 800,000/. The value of the taxes, 
patents, &., is placed by the Minister at 10,000/. 
per year, which for the 62 years of the contract 
will be 620,000/. 

In the agreement signed by the Peruvian Cor- 
poration in 1892 this charge was stated at 20,000/. 
per year, as the basis of adjustment, but until to- 
day the corporation maintains that it is not obliged 
to pay the taxes. The Comercio states that by a 
little meditation on this business it will be 
understood that at the very least the annual 
amount of these taxes represent 20,000/. We know, 
it says, that the company have to pay in London 
nearly 280,0001. every year for interests and amor- 
tisation of its bonds, and to be able to fulfil this 
obligation it is necessary to have a net income of 
that amount per year. The 5 yer cent. that is the 
measure of the commission tax on this sum, amounts 
to 14,0001. We now ask, it adds, how much will 
the rights of importation on the articles, that are 
not expressly exonerated, represent? How much 
the movement of freight (movimiento de bultos) ? 
How much the municipal and departmental taxes ? 
We see, therefore, that there is no exaggeration in 
adopting the figure 20,000/., representing in the 
62 years, not 620,000/., as Sefior Carmona indicates, 
but 1.240,000/. The value of the piers, to which 
reference is made, will amount in 62 years to 
434,0001., taking as a basis 70001 per year. 

The rent that the Exchequer actually receives 
from the piers, and which has served for the calcu- 





be ignorant of—in the first place, by the reductions 
that the lessees or grantees have the right to make 
to amortise the amounts that it is supposed that 
they have invested in construction or repair, and 
in the second place by the abuses committed 
in adjudging them to private associations for their 
exploitation, favouring certain persons to the de- 
triment of public interests. 

Sefior Carmona has, therefore, it is contended, 
made his calculations from a false basis, and if he 
will rectify them he will be convinced that 10,000/. 
should be fixed as the product of the piers per 
year, or 620,000/. in the 62 years. 

With regard to the following charge, that treats 
of the four years and some months’ taxes that the 
corporation owes, for reasons indicated the sum 
44,3201. is not admissible, as the Minister states, 
and the Comercio estimates it at double, i.e., 
88,6401. 

With respect to the second last item, that is, the 
amount due for the ten months in which they have 
exploited the piers, there is nothing to be observed. 
It is left at 5830/. Also, nothing is objected to the 
last item—28 annual payments of 25,0001. each, 
making 700,000/. 

Making, now, the same résumé of the reciprocal 
obligations as Sefior Carmona has made, the 
Comercio sums them up as follow : 





£ 
On the part of the corporation ... 3,454,470 
so » Peru ig eee 2,375,000 
Amount bo which Peru is damaged 1,079,470 


The above is a fair sample of how the question is 
being discussed, and if the contract is made, there 
will be a continuous war of words for some time to 
come. There is no doubt that the securing of the 
contract will be of great advantage to the corpora- 
tion, as it will enlarge its scope of action very 
much, and increase its influence over trade in 
general. 


THE RESULTS OF THE 
DEFENCE ACT. 
We give on the opposite page a tabular state- 
ment showing the results obtained on trial of all 
our warships built under the Naval Defence Act, 
the estimated horse-powers and speeds being also 
recorded for comparison. It will be seen that the 
actual powers developed by the engines in natural- 
draught trials have in all cases exceeded the esti- 
mated, and with a few exceptions this has also 
been the case in the forced-draught trials. The 
Table requires no special comment now, but it will 
be useful for future reference. 





NAVAL 





NOTES. 
Tue Waste or SHIPPING. 

THE waste of shipping is affected greatly by the 
seasons, a fact specially evident when it is noted 
that considerably more than half the tonnage lost is 
directly due to the influence of weather. The 
return, therefore, issued from Lloyd’s Registry 
this week, dealing with the summer quarter, must 
be compared not with the greater total losses of the 
preceding quarters, but with the period of fair 
weather in previous years, and here, in tabular 
form, is the comparison : 











_ Steam. Sail. Total. 
tons tons tons 
1894 53 of 63,435 =| 137 0f 70,000 | 190 of 133,435 
1893 43 ,, 42,331 181 ,, 88,134 | 224 ,, 130,465 
1892 37 ,, 37,141 129 ,, 62,647 | 166,, 99,788 
1891 53 ,, 70,453 151 ,, 64,714 | 204 ,, 135,167 


A material fact which gives an entirely different 
complexion to the figures is that whereas, in 1891, 
10,000 tons of shipping came to a natural end, 
being broken up or condemned, and 18,000 tons 
in each of the two following years, the total for 
the past quarter has been 40,000 tons, so that 
the actual loss by misadventure is nearly as low as 
in 1892. Of course Britain has the largest tonnage 
broken up—12,849 tons, equal to about 1 per 1000, 
but it is surprising to note that Italy has broken 
up 7486 tons, equal to about 1 per 100; Spain, 
2643 tons, equal to 1 per 200; Germany, 5464 tons; 
United States, 3217 tons; and the Colonies 4342 
tons. This — of foreign shipping is most 
satisfactory to the British shipowner, for it is, as a 
rule, the old and ill-found ship which cuts freights 
worst, The great majority of the vessels broken 





11,683 tons, missing ships, possibly the saddest of 
all cases, for 9 vessels of 10,903 tons—5 British, 
2 German, and 2 Norwegian—while 22 vessels, of 
9895 tons, all, with one exception, under 1000 tons, 
and all sailing vessels, were abandoned at sea. 


MANUFACTURE OF PoRTLAND CEMENT. 

In a recent issue we announced the formation of 
an Association of English Cement Manufacturers 
for the purpose of maintaining the integrity of 
Portland cement. A preliminary meeting was held 
at the Cannon-street Station Hotel on Monday, the 
12th inst., with Mr. Bevan in the chair. It was 
then announced that it was necessary that those 
who became members of the association should be 
willing to sign a statutory declaration, taken before 
a Commissioner of Oaths, affirming that at their 
works there had not, to their knowledge, been 
‘*brought to and added to the calcined product of 
the kiln, in passing through the crushers or millstones 
or grinding machinery, or any subsequent process, a 
separate supply of raw Kentish ragstone, other 
stone, furnace or oven ashes, disused or exhausted 
firebricks, or any other material, so that such 
added material would be ground, sifted, and mixed 
together with the cement, and form part of the 
cement powder.” The proceedings had not gone 
very far before it was shown that there was a strong 
opposition to the proposed association. Evidently 
there were two parties present. The first—which 
may be called the conservative party—aflirmed 
that cement should be manufactured from chalk 
and clay alone, without other admixture. The 
second—or progressive party—declared that it was 
unscientific to cut themselves off from experiment 
and research, and to assume that no improvement 
in cement manufacture could ever be made. No 
one suggested that ashes or firebricks were de- 
sirable additions, but several speakers protested 
that it was possible to add substances that 
raised the quality of the final product. For 
instance, it was said that Kentish ragstone 
improved the cement in colour, in tensile strength, 
and in the sand tests, and rendered it in 
every way a better article. The following tests 
were given: At seven days, 492 lb.; at three 
weeks, 556 lb.; at seven weeks, 656 lb.; at three 
months, 740 1b.; at six months, 790 lb.; at nine 
months, 975 lb.; at 11 months, 1000 lb.; and at 12 
months, 1010 1b. With sand tests (three and one) 
nine months gave 410 lb. in one case, and 460 lb. 
in another. Another speaker advocated following 
the rules of the German association, which permit 
the addition of 2 per cent. of other material into 
the manufacture of Portland cement. This, he 
said, would give sufficient latitude to the importa- 
tion of small and innocuous quantities of other 
ingredients which might improve the cement in 
one of its several qualities. Several members 
present at the meeting seemed to have been 
ignorant of the possibility of using Kentish rag- 
stone until the association was mooted, and to be 
uncertain whether it was advantageous or detri- 
mental. Eventually a resolution was put that in 
addition to forming an association, the whole 
matter should be referred to the cement trade 
section of the London Chamber of Commerce, and 
the meeting broke up. Since then the London 
Chamber of Commerce has appointed a committee 
to report and advise on the subject. 








Coat-MINING IN THE East MIDLANDS.—Coal-mining 
is vas, om | progress in Nottinghamshire and 
Leicestershire. e Bolsover new colliery, upon the 
Duke of Portland’s estate, is being advanced as fast as 
practicable. A shaft has now been sunk toa depth of 
about 40 yards, an engine-house and other buildings are 
in course of erection, and several wooden huts have been 
erected for the use of the men now employed. It is ex- 
pected that coal will be reached at a depth of 600 yards, 
and that the output will be about 3000 tons per day. The 
Midland and the Lancashire, Derbyshire, and East Coast 
Railways will lay down sidings to the colliery, at which 
about 200 men are already employed. 


THE INSTITUTION OF ELECTRICAL ENGINEERS.—On Wed- 
nesday evening the annual dinner of the Institution 
of Electrical Engineers took place at the Freemasons’ 
Tavern, under the presidency of Mr, Alexander Siemens. 
The guest of the evening was Mr. James Bryce, President 
of the Board of Trade. His health was pro by Dr. 
John Hopkinson, who —- that when he was asked 
to prom te rules by which electric progress was to be 
sacrificed to procure an ieee og | — of safety to 
the public, he should consult with Mr. Bryce, the famous 
mountain climber, and when he was required to deal 
hardly with electric railways, he should consult Mr. Bryce, 
the historian of the American Republic, 
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NAVAL renee ACT.—LIST nin VESSELS, ry en sia TRIALS, &c. 


NAME. 


EMPRESS OF INDIA* | 


Hoop* 
RAMILLIES* 
REPULSE* . 
RESOLUTION* 


REVENGE* 

Roya OAK* 
Roya SOVEREIGN 
BARFLEUR .. 
CENTURION 
CRESCENT .. 
EpGaR 


ENDYMION .. 


GiBRALTAR 
GRAFTON .. e 


HAWKE 


Roya ARTHUR 
Sr. GEORGE 


THESEUS 


ous 
ANDROMACHE 


APOLLO 

ASTRA ; 
BONAVENTURB.. 
BRILLIANT .. 
CAMBRIAN .. 
CHARYBDIS.. 


FortTE 
Fox .. 
FLORA 


HERMIONE .. 
IND#FATIGABLE 


INTREPID 
IPHiGENIA .. 
LATONA.... ee 


MELAMPUS.. 
NalaD 
PiquE 


AINBOW 
RETRIBUTION 
SArPHo 
SCYLLA 
Sirius 


SPARTAN 
SYBILLE 
TERPSICHORE 
Tueris 
TRIBUNE 
Dryap 


HALcyoN 
HARRIER ., 
HaAzarp 


Ilussar 
ALARM 
ANTELOPE 
Circe 
HEE 
JASEUR 


JASON Pn 
LEDA 
NIGER 


Onyx 
RENARD 
SPrEpy 





CLASS. 


First-class battleship . Pp. 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


-|Second-class battleship... 


Ditto 


-| First-class cruiser 


Ditto 
Ditto 


Ditto 
Ditto 


Ditto 


Ditto 
Ditto 


Ditto 


Second-class cruiser 
Ditto 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 
Ditto 
Ditto 


Ditto 
Ditto 


Ditto 
Ditto 
Ditto 


Ditto 
Ditto 
Ditto 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


First-class rm a 
boat 


Ditto 
Ditto 
Ditto 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


a — 
| 
| BUILDERS. 


Malay at Pembroke 
a Chatham 

Thomson, Jas. and Geo., Ld. 

Admiralty at Pembroke + 


Palmers’ Shipbuilding and 
Iron Co., Ld. ee 


Ditto * 
Laird Brothers .. a “al 
Admiralty at Portsmouth 


Ps Chatham 

‘a Portsmouth 
” ” 

Ae Devonport 


Earle’s Shipbuilding and Sigtea 
neering Co., Ld. 


MAKERS OF ENGINES. 


Ditto 
Thomson, Jas. and Geo., Ld. 
Humphrys, Tennant, and Co. 


Palmers’ — and) 
Iron Co. 


Ditto | 
Laird Brothers .. 


Humphrys, Tennant, and Co, | 
Greenock Foundry Co. me 
Ditto 


Penn, John, and Sons, Ld. .. 


Fairfield Shipbuilding and Eu- 
gineering Co., Ld. . ae 


Earle’s Shipbuildin on En- 
gineering Co., 





Thames Iron Works and —_ 
building Co., Ld. .. 


Admiralty at Devonport 


” Chatham 

” ” ao 
os Devonport 

” ” 

‘i Sheerness aa 
‘a Pembroke ee 
% Sheerness eo 
é Chatham 


“ Portsmouth 
- Pembroke “ 


a Devenport 


London and Glasgow Ship- 
building and or 
Co., Ld 


Ditto es 
Ditto 


Naval bry ag and va 
maments Co., 


<a 
Ditto 


Palmers’ Sains on 
Iron Co., 


Ditto 

Ditto 
Samuda Brothers, Ld. 

Ditto 
om Mitchell, and Co., ’ 


Ditto ‘<e 
Stephenson and Son, R., Ld. 
Thomson, Jas. and Geo., Ld. 

Ditto 

Ditto 
Admiralty at Chatham 


on Devonport 


” ” 


eS Pembroke 





Admiralty at Devonport 


ee Sheerness 
= Devonport 
é Sheerness 


Naval Construction 7m 
maments Co., 


Ditto oe 
Admiralty at Sheerness 


Naval Construction and Ar- 
maments Co., Ld. .. 


Laird Brothers .. oe vad 
Ditto oe! 
Thornycroft, John I., and Co. | 


Ar- 





Napier, R., and Sons, Ld Napier, R., and pian Ld. 
Thames Ironworks and — 
building Co., Ld. . Humphrys, Tennant, and Co. 
Admiralty at Chatham Fairfield Shipbuilding and 
arta Co., Lad. : 
= Port bh ..| M y, Sons, and Field, Ld. 
Earle’s Shipbuilding andj Earle’s Shipbuilding and 
Engineering Co., Ld. : Engineering Co., Ld... 


es > Saal settee and men 
Ld. 


iii ‘Leslie, and a La. 

Earle’s Shipbuilding and 

Engineering Co., = 
Ditto 


Admiralty at Devonport 
Hawthorn, Leslie, and Co., Ld. 
Ditto 
Ditto 


Earle’s Shipbuilding and En- 
gineering Co. Ld. .. 


Admiralty at Chatham 
* Portsmouth 


Naval Construction and Ar- 
maments Co., Ld ‘ 


Thomson, Jas, and Geo., Ld. 


London and Glasgow Ship- 
building and saa rehiatien 
Co., Ld 


Ditto 
Ditto 
Naval home oan and » 


maments Co., 
say 
Ditto ee 
Palmers’ — and 
Iron 
Ditto ee 
Ditto 
Penn and Sons, John, Ld. 
Ditto oe 


a = and Field,} 


Ditto 
Hawthorn, Leslie, and Co., La. 
Thomson, Jas. and Geo., Ld. 
Ditto 
Ditto 
a’ gage aes - Fie 14, 
Ld. 


tiene Mittin and Co., Ld. 
Ditto 


Fairfield Shipbuildin 
Engineering Co., L 





and | 


| Hawthorn, Leslie, and Co., Ld.| 


Penn and Sons, John, Ld. 
Yarrow and Co... oa _ 
Penn and Sons, John, Ld. ..| 
Admiralty at Sheerness 


Naval Construction and Ar- 
maments Co., Ld. . 


Ditto =e 
Penn and Sons, John, Ld. 


Naval Construction and 
maments Co., Ld. .. 


Laird Brothers . 
Ditto 
Thornycroft, John I., and Co. 


ye, 


DISPLACEMENT 


in Tons. 


Humphrys, Tennant, and Co. | 14,150 
|14,150 
| 14,150 
* 


.|14 1150) 
|14, 150) 


“4, 150} 


14,150| 
10,500! 


.| 10,500) 


7,700) 





7,350 
3,600| 


3,400) 
3,400) 
4,3€0 
4,360! 
3,600] 
4,360) 


| 
4,3€0| 
4,360 
4,3€0 


4,360 
4,360 


3,600 
3,600 
3,600 


3,400 
3,400 
3,400 


3,600 
3,600 
3,600 
3,400 
3,400 





3,600 
3 1600) 
3, 400 

3,400] 
3,400} 
3. 400 


1,070} 
1,070 
1,070} 


1,070) 
1,070 





INDICATED HORSE-POWER., 


Forcep DRAUGHT. 


Estimated. 





13,000 
13,000 
13,000 
13,000 


13,000 
13,000 
13,000 
13,000 
13,000 
13,000 
12,000 


12,000 


12,000 
12,000 


12,000 


12,000 
12,000 


12,000 


12,000 
9,000 


9,000 
9,000 
9,000 
9,000 
9,000 
9,000 


9,000 
9,000 
9,000 


9,000 
9,000 


9,000 
9,000 
9,000 


9,000 
9,000 
9,000 


9,000 
9,000 
9,000 
9,000 
9,000 


9,000 
9,000 
9,000 
9,000 
9,000 
9,000 


3,500 
3,500 
3,500 


3,600 
3,500 
3,500 
3,500 
3,500 
2,500 


3,500 
3,£00 
3,500 


3,500 
3,500 
3,500 
4,500 





| 











Actual. 


11,625 
11,446 
11,571 
11,315 


11,402 
11,536 
11,608 
18,019 
13,163 
13,214 
Not tried 


12,550 


Not tried 


” 
13,483 


12,521 
Not tried 


9,315 


9,044 
9,226 
9,112 
9,365 
9,180 
9,259 


9,136 
9,280 
9,063 


9,297 
9,264 


9,049 
9,489 
9,387 


9,644 
9,134 
9,261 


9,258 
9,741 
9,367 
9,618 
9,280 


9,281 
9,254 
9,523 
8,824 
9,496 
9,101 


3,709 
3,546 
3,692 


3,714 
3,525 
3,884 
3,621 
3,501 
3,566 


3,711 
3,540 
3,597 


3,784 

3,548 
3,962 
4,703 








| 


| 
NATURAL DRAveHrt. | 
| 











Estimated.) Actual. | 
9,000 9,508 | 
9,000 9,540 
9,000 9,443 
9,000 9,588 | 
9,000 | 9,248 | 

| 
9,000 9,220 | 
9,000 9,235 
9 000 9,661 
9,000 9,984 
9,000 9,711 
10,000 10,378 

10,000 10,172 | 
10,000 10,662 | 

10,000 | 10,445 | 

10,000 10,956 | 

10,0c0 | 10,761 

10,000 | 10,086 

| 

10,000 | 10,536 

| 

10,000 | 10,608 
7,000 | 7.504 
7,000 | 7,234 
7,000 7,488 
7,000 7,600 
7,000 | 7,423 
7,000 | 7,522 
7,000 7,164 } 
7,000 7,109 
7,000 7,136 
7,000 7,084 
7,€00 7,187 
7,000 7,393 

| 
7,000 7,321 
7,000 7,522 
7,000 7,251 
7,000 7,261 
7,000 7,684 
7,000 7,E47 
7,000 7,615 
7,000 7,879 
7,000 7,°45 
7,000 7,301 
7,000 7,614 
7,000 7,491 | 
7,000 7,832 
7,000 | 7,698 | 
7 000 7,132 | 
7,000 7,084 | 
7,000 7,523 | 
2,500 | 2,696 
2,£00 2,584 
2,500 2,696 | 
2.500 2,604 | 
2,500 2,615 
2,500 2,592 
2,500 2,630 
2,500 2,618 | 
2,500 | 2,702 
2,500 2,546 | 
2,500 2,673 
2,500 2,696 
2,500 2,710 
2,£00 2,126 
2,500 2,609 | 
2 500 


3,046 


SPEED IN KNOTS. 


Forcep DRAUGHT. 


Botimated.| 


17.5 
17.5 
17.5 
17.5 


17.5 
17.5 
17.5 
17.5 
18.5 
18.5 
19.75 


19.75 


20 
19.75 


20.0 


19.75 
19.5 


20 
19.75 


20 

20 
19.5 
19.5 
19.75 
19.5 


19.5 
19.5 
19.5 


19.5 
19.5 


19.75 
19.75 
19.75 


20 
20 
20 


19.75 
19.75 
19.75 
20 
20 


19 75 
19.75 
20 
20 
20 


20 


19 
19 
19 


19 
19 
19.25 
19.25 
19.25 
19,25 


19 25 
19.25 
19.25 


19.25 
19.25 
19.25 
20 28 


} 





} 


Actual. 
17.75 
17 
18 
18.2 


17.9 
17.5 
18.27 
18,01 
18.25 
18.51 
Not tried 


20.5 | 


Not tried 


20.5 





19.75 
Not tried | 


20.1 
20.3 
19.75 
19.8 
20.4 
20.8 


20.5 
19.85 
19.9 


20.1 
19.5 


19.9 
20.1 
20 


20 115 
19.8 
19.4 


19.6 
20.2 
20.25 
20.47 

20 62 


20.3 
20.44 
20.4 
20 
20.25 
20.1 


aa 


19.1 | 
20.8 
18.3 


19.3 

19.1 

19.4 
21 


* In accordance with the Boiler Committee’s recommendation, the horse-power required with these vessels under forced draught was fixed at 11,000. 
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18.75 | 
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18.5 


18.75 
18.25 


18.5 
18.5 
18.25 
18.25 
18.25 
18.25 


18.25 
18.26 
18.25 





18.25 | 
18.25 | 


18.25 | 
18.25 
18.25 





17 to 17.5 | 


| 17 to 17.5 | 


17 to 17.5 | 


17 to 17.5 | 
17 to 17.5 
17.75 
17.75 
17.75 

17.75 | 


17.75 
17.75 
17.75 


17.75 
17.75 
17.76 
17.75 


15.75 
15.75 
16.75 
17.78 


16.7 
17.3 
16.5 
16.77 
17.16 
17.5 
18.6 


18.84 


20.96 
20.4 


19.5 


19.5 
18.22 


20.25 
18.66 
19 


18.7 
18.9 


18.75 


18.5 
18.33 
19.6 


16.05 
169 


17.1 
17.0 


18.27 
18.25 
17.8 


18.7 


17.9 
17.5 
17.6 
18.5 
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PNEUMATIC TYRES. 


Tue evolution of the elastic tyre is proceeding 
rapidly, and it is interesting to speculate what its 
ultimate form will be. In the bicycle hundreds of 
experiments have been made, and already the type 
fitted to survive—at least for a time—is getting 
clearly defined. Once it was a question between the 
cushion and pneumatic tyres, but gradually the former 
disappeared, and now the struggle between the various 
kinds of pneumatics is becoming restricted to a 
very few candidates for public favour. In heavier 
vehicles, such as cabs and broughams, the rubber 
tyre, with an iron hoop outside, is growing steadily 
into favour, and thousands are to be seen in our 
streets. Even in London, with its level wood and 
asphalte pavements, one realises in a second whether 
a hansom has elastic or rigid tyres. In towns with granite 
sets, or macadam roads, the contrast must be still more 
marked. We are soaccustomed to be jolted over roads 
and streets, that we scarcely notice the inconvenience 
until we are introduced toa better conditon of things ; 
but it is nevertheless real, and induces very consider- 
able fatigue. The contradictory phrase ‘‘ carriage 
exercise” finds its justification in the fact that it is 
impossible to get the muscles into a state of repose in 
a vehicle ; they must always be on the alert to meet a 
jolt or a lurch, and in this way they are kept in a 
condition of activity which is not without benefic to 
those who cannot, or who will not, walk. The bulk of 
those who drive, however, are hardworking people, 
and it is desirable that they should be saved from 
unnecessary wear of nerves and muscles. To effect 
this a still more elastic suspension of vehicles is re- 
quired. . 

An attempt has been made on a large scale to intro- 
duce pneumatic tyres, and with an encouraging degree 
of success. It is in Dublin that the matter is being 
prosecuted most actively, but such tyres are to be 
met with occasionally in other towns. The difficulties 
to be overcome are undoubtedly great, for it is a 
long step from the bicycle, with its uniform and light 
load, under the constant care of the owner, to the 
heavy carriage in charge of a servant. At the same 
time, the advantages to be obtained are great, and 
promise an adequate reward if they can be obtained. 
We have already referred te lessened fatigue on the 
part of the riders; there is also reduced wear and 
tear on the wheels, springs, and body of the vehicle, 
which is no slight matter in the modern light carriage. 
The resistance in traction is also diminished in a 
marked degree. This is not the case with solid rubber 
tyres, for the well-known reason that rubber cannot 
recover itself with sufficient rapidity for the rear por- 
tion of the tread to return fully the work put into 
compressing the leading portion. Hence a part of 
the work expended on compressing the rubber is lost. 
But with a perfectly elastic body like air this does 
not occur, and the expansion exactly balances the 
compression. We are informed that pneumatic tyres 
show a saving of 40 per cent. in traction on smooth 
surfaces, and 70_per cent. over fresh-laid road metal. 

The danger ever before the mind of the cyclist is 
the puncturing of his tyre by flints, broken glass, 
thorns, nails, and other sharp objects. This danger 
grows greater with increased loads ; and if the pneu- 
matic tyre is to establish itself for carriages, the risk 
will have to be reduced to one of very infrequent occur- 
rence, because, when a rupture occurs, it will not 
be capable of immediate and easy repair. Some sort 
of a tread will, therefore, have to be interposed 
between the road and theair bag. Numerous attempts 
have been made to accomplish this end in bicycles, but 
with little success. Anything hard enough to with- 
stand the edge of a broken bottle interferes with the 
pliability of the tyre, while a considerable thickness 
of soft material adds toc much to the weight. 
Neither consideration, however, applies to car- 
riages with the same force, and it may be possible 
to combine both methods in this case with good 
effect. The interposition of a cushion between the 
air bag and the ground will also prevent lateral spread- 
ing of the tread, and will thus reduce frictional con- 
tact with the road and suction on muddy ground. 
The necessary bearing surface will then be obtained 
by the lengthening of the area of contact, until 
the pressure per unit area is sufficiently low not to 
effect any rapid abrasion of the wearing surface. 

A pneumatic tyre surrounded by a cushion, or 
partly pliable tread, has the further advantage that it 
will not completely overlap and envelope small objects. 
If a bicycle wheel passes over a marble ? in. in dia- 
meter, the sphere will form a deep indent into the 
tyre, nearly bringing its two surfaces together. This 
is, of course, the condition of perfection, in which the 
tyre adapts itself to all irregularities in the road 
without imparting any vertical oscillation to the axle. 
But to obtain it the tyre must be of large diameter, 
or subject to great pressure, either of which remedies 
implies increased cost. But if, in defending it 
against puncture, it is also strengthened against 
local deformation, it becomes, possible to 1e- 
duce the working pressure, and at the same time 





to obtain a practical amount of elasticity. It is a 
matter of judgment how far this compromise should 
be carried. On the one hand, there is some increase 
of vibration, and on the other greater durability, 
with reduction of friction, air-pressure, and first cost. 
In designing a pneumatic tyre for vehicles, it is im- 
portant to keep practical considerations in full view 
rather than to aim at a theoretical perfection in elas- 
ticity. There must be the assurance that, whatever 
happens to the tyre, the carriage can be driven to its 
journey’s end without serious discomfort to the occu- 
pants, and without destroying the injured rim. If 
existing wheels can be used without so much modifica- 
tion as to unfit them for a return to iron tyres, all the 
better from a commercial point of view, but considera- 
tionsof this kind should not be carried so far asto render 
the design less efficient. Lastly, it must be remem- 
bered that conditions are far more trying in a carriage 
than in a bicycle. The latter has a lower centre of 
gravity, andis always taken round a curve with care, 
and at an inclination to the vertical, while it is never 
turned in a circle fully loaded with one wheel stationary. 
It is not the ordinary running strains that are to be 
feared in a carriage, as much as the occasional ones that 
occur in clearing ruts, turning corners, and the like. 





THE MACHINERY OF WARSHIPS. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 20, 1894, Sir 
Robert Rawlinson, K.C.B., the President. in the chair, 
the paper read was on ‘*The Machinery of Warships.” by 
Mr. Albert J. Durston, Engineer-in-Chief of the Navy. 

In this communication the particulars were given of 
the ships with forced draught which preceded the Naval 
Defence Act of 1889, and of those of the 70 ships ordered 
under that measure (see page 677); while in an appendix 
were tabulated the details of the several vessels referred 
to. In regard to the period preceding 1889, a salient 
feature was the gradual adoption of steel tubes for the 
boilers, in place of those of iron, which had previously 
superseded the brass ones formerly universal in the 
Navy. Between the years 1884 and 1889, consider- 
able changes had taken place in the types of engines 
used for propelling the ships, the two-cylinder compound 
— having generally given place to that with three 
cylinders and triple-expansion, the steam pressures rising 
from 90 lb. in most battleships to 155 lb. for the heavily- 
powered cruisers of the Blake class. During this period the 
type of vessel known as the torpedo-gunboat had appeared. 

The 70 vessels built under the Naval Defence Act of 
1889 included 10 first-class battleships, 9 first-class 
cruisers, 29 second-class cruisers, 4 third-class cruisers, 
and 18 torpedo-gunboats. Of the hulls, 32 were built by 
contract, and 38 in the Royal Dockyards. Of the ma- 
chinery, that for 63 vessels was supplied by contract, and 
that for seven was built by the State. A general descrip- 
tion of the machinery of each type of vessel was given. 
In the battleships the ratio of volumes of the high to the 
low pressure cylinders was 1: 4.84, with the exception of 
the Barfleur and the Centurion, where it was 1:5.37. 
The natural draught power was 9000 indicated horse- 
power, the full power being 13,000 indicated horse-power, 
although the valves (except in the case of the Royal 
Sovereign) were afterwards arranged for a maximum of 
11,000 indicated horse-power. 

In the first-class cruisers the dimensions of the cy- 
linders were identical with those of the battleships (except 
the Barfleur and the Centurion). These vessels were de- 
signed for a full power of 12,000 indicated horse-power, 
but, as in the case of the battleships, the propellers 
and valve gear in most of them were subsequently 
arranged for a lesser power, so as to enable them to steam 
more economically at the low power usual when cruising. 
The higher — could, however, be developed at any 
time by suitable modifications in the valve gearing and 
propellers. The ratio of cylinder volumes in the first- 
class cruisers was also 1 : 4.84, 

The machinery of the second-class cruisers was simi- 
larly arranged to that of the first class, the ratio of 
cylinder volumes being 1: 4.88 for 19 of these vessels, 
and 1: 5.03 for the remainder. The full power was 9000 
indicated horse-power, the natural draught power 7000 
indicated horse-power. Certain modifications were made 
in the arrangements of the boilers of this class, the object 
being to spread the wear due to steaming for auxiliary 
purposes over the whole of the boilers, rather than to 
confine it to one or two of them. 

The third-class cruisers had a cylinder ratio of 1: 4.97, 
the full power being 7500 indicated horse-power, and the 
natural draught power 4500 indicated horse-power. In 
the torpedo gunboats the engines were arranged as in the 
cruisers. e engines were of the three-cylinder triple- 
expansion type with a cylinder ratio of 1: 5.37, the full 
power being 3500 indicated horse-power, and the natural 
draught power 2500. 

Having described the general characteristics of the 
machinery, some comparative remarks followed. As re- 
garded steam pressure it was not considered advisable to 
exceed 155 lb. per square inch for vessels having boilers 
of the water-tank type. In the water-tube boilers of the 
Speedy a boiler pressure of 210 lb. was employed. The 
machinery of most of the battleships built under the 
Naval Defence Act was — than of corresponding 
vessels built previously. But in recent vessels the 
auxiliary machinery was considerably more powerful than 
in the vessels of the Admiral class, and was therefore 
heavier ; consequently the saving in weight arising from 
the employment of triple-expansion engines and of higher 
steam pressures was even greater than the figures ap- 
peared to show. Contrasting the first-class cruisers built 





under the Naval Defence Act with seven tried in 1887-88 
a slight increase in power per tonnage was shown at the 
natural-draught powers, which was not maintained when 
the forced-draught powers were compared. This arose 
chiefly from the altered ratio between the natural draught 
and the forced draught in the two instances. The object 
aimed at in the design of the later-built vessels was to 
maintain a high continuous steaming power, less regard 
being paid to the possible performances for short periods 
under forced draught. The same remarks applied gene- 
rally to the second-class cruisers, though in a somewhat 
more marked d , the horse-power at forced draught 
per ton of machinery being considerably less than in the 


earlier vessels. 

The machinery of all the battleships built under the 
Naval Defence Act was arranged in a similar manner, 
namely, in six separate water-tight compartments, the 
twin engines being abreast and the boilers being stoked 
athwartships. In all the cruisers the engines were 
arranged on a similar plan, but the boilers were in two 
compartments, stoked in the fore and aftdirection. The 
valve gear in all the 70 vessels consisted of the ordinary 
link motion working, in most cases, piston slide valves in 
the high-pressure cylinders, either piston or flat slide 
valves for the intermediate, and usually flat slide valves 
for the low-pressure cylinders. Experience had shown 
that leaky boiler tubes arose primarily from overheating, 
due either to forced combustion or to the presence of 
oily or other deposits on the surface exposed to heat. 
This inconvenience might be mitigated (1) by inter. 
posing plate heating surface to absorb the heat before 
the flames impinged on the tubeplate and the tube 
ends; (2) by the employment of a tube ferrule so 
constructed as to prevent the flame from impinging on 
the tube-ends and tubeplate, and also to prevent conduc- 
tion of heat to those parts by means of the air space 
between them and the protecting ferrule; and (3) by 
reducing to a minimum the oil employed for internal 
lubrication, and by the employment of filters or other 
processes for its extraction. In the Sharpshooter, water- 
tube boilers of the Belleville type had been used. No 
increase of horse-power per ton had accrued, but an 
advantage resulted from there being no tube-ends to choke 
up, and the whole of the fire side of the heating surfaces 
was readily cleaned when under way. Extended use of 
the water-tube type of boiler was being made in the 
torpedo-boat destroyers built and under construction. 
A table was we showing a few particulars of what had 
been accomplished with this type of boiler. Trials of the 
Martin system of induced draught had resulted in certain 
advantages in regard to the temperature of the stoke- 
holds. Several of the vessels forming the subject of the 
paper had been sufficiently long in commission to have 
made eo at powers approaching their natural 
draught, and these indicated that the vessels were capable 
of maintaining without any special effort, and with their 
own complement of stokers, a high percentage of their 
natural-draught powers: 

The appendix contained the names, horse- power, 
weights of boilers and machinery, heating surface, indi- 
cated horse-power per ton of machinery and boilers, indi- 
cated horse-power per square foot of grate, heating surface 
per indicated horse-power, and the material of the boiler 
tubes of all the vessels built under the Naval Defence Act 
of 1889, and of those of a similar class which immediately 
preceded them. 





ROYAL METEOROLOGICAL SOCIETY. 

THE opening meeting of the session was held on 
Wednesday evening, the 21st inst., at the Institution of 
Civil Engineers, Westminster, Mr. R. Inwards, F.R.A.S., 
President, in the chair. 

r. H, Guppy read a paper on “‘ Suggestions as to 
the Methods of Determining the Influence of Springs on the 
Temperature of a River as illustrated by the Thames and 
its Tributaries.” The methods suggested were: 1. Com- 
parison of the curves of the monthly means of the tem- 
peratures of the air and of the water for the river under 
observation with those of a river beyond the controlling 
influence of springs. 2. ——— of the monthly 
means of the temperature of the river under investiga- 
tion with that of a river beyond the control of springs. 
3. Comparison of the range of the monthly means of the 
river temperature with that of the air inthe shade. 4. 
Comparison of the daily range of water temperature 
at different stations along a river’scourse. 5. Comparison 
of sunrise observations made at different stations along a 
river’s course, 6. Comparison of observations made at 
different stations along a river’s course at the hour of 
maximum temperature. 7. Comparison of the results 
obtained from a single series of observations made in one 
day along the whole course of a small tributary like the 
Wandle, or along the upper course of a larger tributary 
as the Kennet. 8. Determination of the distance from its 
sources at which the river begins to freeze. 

Mr. Eric S. Bruce, F.R. Met. Soc., exhibited and 
described some lantern slides showing the disastrous 
effects of the great gale of November 17 and 18, 1893, 
upon trees in Perthshire, Scotland. 

Mr. Alfred B. Wollaston gave an account of the forma- 
tion of some waterspouts which he had observed in the 
Bay of Bengal. 





THE WorLD’s GoLD.—IJt is computed that gold to the 
aggregate value of 157,080,000/. was raised during the six 
years ending with 1893 inclusive. The production of 
1888 was valued at 22,130,000/., that of 1889 at 24,670,000/., 
that of 1890 at 23,780,000/., that of 1891 at 26,130,000/., 
that of 1892 at 29,260,000/., and that of 1893 at 31,110,00/. 
The increasingly important discoveries of guid in South 
Africa and Western Australia will further augment the 
value of this year’s output. 
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MISCELLANEA. 


ConSIDERABLE dredging works have recently been 
going on at the Wismar port, ——— blasting in order 
to remove a sandbank. This will enable vessels of not 
more than 20 ft. draught to enter the harbour at ordinary 
water level. 


A finely executed ink photo portrait of Lord Arm- 
strong, CB, will form the supplement to the Christmas 
number of ‘‘ The Tynesider,” which is published at 75, 
Pilgrim-street, Newcastle. A biographical sketch of Lord 
Armstrong will also be added. 

The approximate statements of the traffic for October 
on the Manchester Ship Canal give the total tonnage at 
97,784, and the receipts at 82002. In September the 
figures were 90,243 and 6727/. From —- 1 last to 
October the total tonnage is given as 717,967, and the 
total receipts as 70,6941. 


A general meeting of the Engineering Society, King’s 
College, London, was held on Friday, November 16, the 
President in the chair, when Mr. Kelly read a paper on 
‘** Continuous Railway Brakes.” A short historical sketch 
of the brake question was first given in the paper, after 
which the various typical forms of brake, as used in prac- 
tice, were described. 


The London Chamber of Commerce, in response to the 
invitation from the Board of Trade, have nominated Sir 
Edward H. Carbutt, Bart. (chairman of the Engineering 
and Allied Trades’ section), and Mr. Emil Garcks (chair- 
man of the Electrical and Allied Trades’ section) as the 
delegates of the Chamber to the Conference on Light 
Railways which is to meet early next month. 


Bills for the purchase of the undertakings of the various 
London water companies are being promoted by the 
London County Council. From such particulars as are 
given in the advertisements, it would seem that an 
attempt is to be made to go behind the report of the 
Royal Commission, which admitted the adequacy of the 
present sources of supply, both as to quantity and quality. 


A course of six lectures on the work of an electric cur- 
rent, adapted to a juvenile audience, will be delivered 
during the Christmas holidays by Professor J. A. Flem- 
ing, M.A., D. Sc., F.R.S., at the Royal Institution, Albe- 
marle-street. The lectures will be delivered on Thursday, 
December 27 ; Saturday, December 29 ; Tuesday, January 
1; Thursday, January 3; Saturday, January 5; and 
Tuesday, January 8. A syllabus of the course can be 
obtained on application to the Royal Institution. 


The traftic receipts for the week ending November 11 
on 33 of the principal lines of the United Kingdom 
amounted to 1,435,843/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,351,310/., with 18,388 
miles open. There was thus an increase of 84,533/. in 
the receipts, and an increase of 134? in the mileage. The 
aggregate receipts for 19 weeks to date amounted, on 
the same 33 lines, to 30,266,549/., in comparison with 
28,395,8512. for the corresponding period last year ; in- 
crease 1,870,698/. 

Writing to the New York Electrical Engineer, Dr. W. 
James Morton states that some months ago he observed 
that when the two mains of a 110-volt electric lighting 
circuit were coupled up with a wire containing in its 
circuit a pulverised carbon rheostat and a milliampere 
meter, the needle of the latter instrument deflected 
violently when a spark was discharged some 15 ft. away. 
That the effect was not an ordinary induction was proved 
by substituting a water rheostat for the carbon one, when 
the phenomenon no longer occurred. The effect is, there- 
fore, to be attributed to the Herzian waves, and the 
carbon rheostat acted as a ‘‘ coherer.” 


The fact that during the recent cholera epidemic in 
Hamburg, the town of Altona, which also takes its water 
from the Elbe, but below the outlets of Hamburg, was 
free from the epidemic, because it filtered its water 
through sand before sending it into the mains, has been 
several times commented on. It is less generally known, 
however, that one small part of Hamburg is supplied with 
water from the Altona main, and that in this of the 
town, occupied by small courts filled with several hundreds 
of people, no single case of cholera occurred, though 
just around it, in the districts supplied from the Ham- 
burg mains, cases were frequent. Since the outbreak, 
the Hamburg authorities have adopted a very complete 
and efficient system of sand filters, in addition to which 
there are also anumber of settling basins, in which the 
water stands for 24 hours before passing to the filters. A 
bacteriological laboratory has been fitted up at the works, 
and examinations of the quality of the water after filtra- 
tion are made regularly. 


A modification of the proposed dam at Assouan has 
been made by the Egyptian Ministry of Public Works, in 
order to endeavour to meet the views of the archeologists 
who object to the submersion of the Island of Philz. 
The new scheme is toconstruct a reservoir with a crest 26 ft, 
lower than was originally proposed, under which condition 
only the lower Da of the island and the less important 
monuments will be reached by the water. Such a reser- 
voir will not, however, supply sufficient water for both 
Middle and Lower Egypt, but for one only. Hence 
under the new scheme the work of land reclamation can 
only proceed more slowly, though doubtless, once the dam 
has been raised to the lower level now proposed, but few 
years will elapse before the original scheme is carried out 
In its entirety, whilst by doing the work in two portions, 
the hostility of the archeologists will be more easily 
faced. A minute study of the river is said to show that 
Assouan is the only site below Wady Halfa where the 
conditions render it safe to construct a rock dam of the 





magnitude required, though 150 miles further south, near 
the third cataract, a second favourable site is said to 
exist. It is im ible to construct a dam here, however, 
owing to the Mahdists, and, moreover, from the great 
distance in this case between the reservoir and the 
lands to be served, the losses from infiltration and 
evaporation would be enormous. The need of the new 
reservoir is said to be urgent, as the demands of culti- 
vators for water are now in excess of the available 
supply. 

At a recent meeting of the Yorkshire College Engineer- 
ing Society a paper upon the ‘*Theory and Practice of 
Coal Washing” was read by Mr. J. Clark Jefferson, 


Wh. Sc. The lecturer commenced by pointing out that | 7% 


the removal of clay, slate, and other earthy matters from 
coal, led to increased efficiency of the fuel, and that the 
money thrown away by the consumer in paying coal price 
for the ash in one ton of coal unwashed, is more than the 
cost of washing that quantity ; it therefore follows that 
clean coal is actually cheaper, at the higher price per 
ton which it is necessary to pay to cover the cost of 
washing it. The description of the different classes of 
coal- washing machines which followed showed that 
all washing operations differ only in the manner in 
which the water is employed. The different modes 
of washing are: The fall of the material in still 
water ; separation under the influence of an upward and 
a downward current ; separation by means ofa horizontal 
current, and by means of an inclined bed, leading to a 
sliding or a rolling transport of the material ; lastly, by 
the influence of a rotating fluid. From theoretical con- 
siderations it was pointed out that in jigging machines 
the rise of the water was advantageous, but a rapid fall 
was distinctly disadvantageous; also that rotary se- 
ators were the worst of all machines for wang coal, 
t was also shown that€if the separation was effected 
under the influence of a rapidly recurring upward move- 
ment of the fuel through stationary water, so that each 
interval of time was under one-fifth of a second, then the 
clay would separate from the coal; also, the separation 
was shown to be independent of the size of the particles 
when screened for the market. 





MR. HOWDEN’S CHALLENGE AND 
WATER-TUBE BOILERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—I now beg the privilege of your space for the 
remarks which, in my short letter of last week, I pro- 
mised to make on Messrs. Maudslay’s letter of the 2nd inst. 
declining my challenge given to them in your journal of 
the 12th ult. ; 

I confess I feel, as, I believe, most of your readers 
must do, that the manner adopted by Messrs. Maudslay 
in making this declinature, viz., indirect references to 
my challenge, mixed up with various other remarks in 
their letter, is scarcely worthy of the reputation of this 
historical firm, or in keeping with their promise accom- 
panying their courteous acknowledgment of my challenge 
in your issue of the 19th ult., which was as follows: ‘‘ For 
the present, owing to pressure of business, we are unable 
to reply fully to Mr. Howden’s interesting letter and 
challenge, but beg to assure you it will shortly receive the 
consideration it deserves.” 

The declinature to accept my challenge is given, I 
understand, in the following clauses which occur in 
Messrs. udslay’s last letter: ‘‘ We are more than satis- 
fied ourselves, and are fully determined, in our own time, 
to give ample justification for our views, but we certainly 
do not feel called upon to manufacture Belleville boilers 
and send them to Glasgow at great expense to ourselves 
to satisfy the curiosity of other people. We believe the 
Belleville boiler to be vastly superior to cylindrical boilers 
fitted with Howden’s or any other forced draught.” 

The reasons here given by Messrs. Maudslay for de- 
clining my challenge to submit the Belleville boiler, alon 
with a cylindrical boiler to be supplied by me, to imparti: 
comparative tests by competent neutral experts, are the 
following: 1. The expenditure involved by such trials. 
2. Tha unimportance and unworthiness of the objects ob- 
tained by these trials, being, as they ay “simply to 
satisfy the curiosity of other mg le.” 3. Their own con- 
viction of the superiority of the Belleville boiler. 

If these reasons are sufficiently appropriate and 
adequate to justify Messrs. Maudslay’s declinature of my 
pr ae then undoubtedly I have displayed both want 
of judgment and ignorance of the fitness of things in 
giving that challenge, though this view of the matter does 
not appear to have struck Messrs. Maudslay when 
acknowledging it in your columns of the 19th ult, With 
all deference to Messrs. Maudslay’s opinions, as now 
expressed, I cannot, however, feel that their reasons as 
given for declining my challenge are either adequate or 
appropriate, or that my giving this challenge is so much 
out of place as their letter implies. On,the contrary, I 
feel, and I believe most of your readers will agree wiih 
me, that Messrs. Maudslay’s reasons for declinature are 
most inadequate and inappropriate, and that my challenge 
was most justifiable under the circumstances which led 
to it. These were, as I need scarcely remind your readers, 
the loud and persistent claims which were being made, by 
parties interested, of the great superiority of water- 
tube boilers, particularly of Belleville boilers, over 
cylindrical boilers for marine purposes, which claims I 
held were most unjustifiably made without proof, and 
were absolutely incorrect. : 

Further, I have given, as I believe, in my paper on this 
subject read at the Institution of Naval Architects in 
March last, and in the subsequent letters you have from 
time to time so kindly published in EncingERrrne, suffi- 
cient proofs, practical and theoretical, that the water- 
tube boiler is inherently a much less etficient evaporator 





than the cylindrical boiler, much less suitable and safe, 
and likewise has a much shorter life. 

As Messrs. Maudslay say that they hold quite the 
opposite opinion oe the merits of the Belleville 
water-tube boiler, though the grounds for holding this 
opinion they do not state, and, further, that they “‘are full 
determined to give ample justification for their views,” 
nothing short of the most weighty reasons should, I 
think, prevent them accepting eagerly this special oppor- 
tunity which I have made for them of giving an a 
lutely agro justification of their views at compa- 
ratively little trouble or expense to themselves, a justi- 
fication which, moreover, they cannot give in any other 


y. 

I have said the reasons given by Messrs. Maudslay for 
declining my challenge are inadequate and inappropriate, 
as @ cursory examination of these reasons in their order 
will, I think, conclusively show them to be : 

First, the expense. I am safe in saying that it will be 
impossible for Messrs. Maudslay ever to have such an 
absolutely fair trial for both boilers as that I propose, at 
less expense. Before formulating these proposals, I care- 
fully considered how these trials could be effectively and 
fair 4 made at the least expense to Messrs. Maudslay. I 
decided that this would best be done by my constructing 
a cylindrical boiler to test against two Belleville boilers 
of exactly the same size and construction as those in 
use in the French mail steamers, the proportions and 
working of which had been tested over a long period, 
and the particulars of their dimensions an wer 
widely published. These boilers, therefore, if mace for 
the competitive trial, and not used elsewhere, would be 
available for the French steamers for renewals, or for a 
new steamer, unless the French company give up at an 
early date the use of these boilers. It will be remem- 
bered also that in — the trial to be in Glasgow, to 
avoid the difficulty and great age of transporting 
the cylindrical boiler (much too large to be sent by 
rail) by sea, say, to London, and erecting it there in 
some place more or less accessible, I took care to say 
that I would make on this account some compensation. 
Water-tube boilers possess one advantageous feature— 
that of being easily taken to pieces and transported any 
distance by rail or otherwise. It is, therefore, a com- 

ratively inexpensive thing to send such boilers from 

ndon to Glasgow, and erect them there. The compen- 
sation I intended as a set-off for sending the boilers here 
was to find or make a convenient inclosed yard where the 
trials could take place with the necessary privacy; to 
erect covered buildings sufficient to insure comfort inde- 
pendently of the weather ; to make a level brick floor on 
which the boilers could ve erected at sufficient distance 
from each other ; to lead a pipe for supply of water, and 
find covered accommodation for the coals, weighing appa- 
ratus, also labourage for filling coal-bags and carrying 
them to the boilers. 

These items cover a considerable part of the expense of 
the trials, and relieving them of any share thereof, I 
believe, would much more than compensate the extra 
expense incurred by Messrs. Maudslay in erecting the 
boilers in Glasgow instead of London, and attending the 
trials here. Besides all this, Messrs. Maudslay must 
have quite forgotten in putting forward this plea of 
expense, that I offered to bear all the expense of the 
trials if their two Belleville boilers with 58 square feet of 
firegrate and 2380 square feet of heating surface evapo- 
rated as much as my cylindrical boiler having only 
37.38 square feet of firegrate and 1336 square feet 
of pape surface, or beat it by 1 per cent., or any 
fraction of a per cent., on the aggregate of the points at 
issue ; and, further, that I would not call upon them to 
pay any part of my expenses of the trials if the cylin- 
drical boiler did not beat the Belleville boilers on the 
aggregate by 20 per cent. I had expected that Messrs. 
Maudslay would have better appreciated my desire to 
save them every item of expense ibly could in con- 
nection with these trials, and I believe your readers will 
admit that I have studied their interests more than my 
own in formulating the conditions of the proposed trials, 
I believe, therefore, that Messrs. Maudslay’s reasons for 
declining the trials on the ground of their expense must 
be considered most unsatisfactory. 

Messrs. Maudslay’s second excuse-—the unimportance 
and unworthiness of the objects to be attained, ‘‘ simpl 
to satisfy the curiosity of other people ”—I think will 
be easily shown, from every point of view, to be even 
much more pe prema 4 than their first. Most people, 
I believe, will conclude that instead of these trials 
** merely satisfying the curiosity of other people ” (which 
phrase I take to apply to people who have no further 
interest in this important question than mere curiosity), 
the trials would most eagerly desired by the very 
people whom, aboveall, Messrs. Maudslay wish to convince 
of the superiority of their boilers, viz., steamship owners, 
engineers, and naval architects ; so that instead of the 
trials being unimportant and undesirable, they would be 
to them of the greatest possible commercial value, They 
say they ‘‘havea heavy stake in the Belleville boiler, 
having uired most extensive rights for its manu- 
facture.” hat better opportunity, therefore, I ask, 
could they have, of at once establishing the sale of this 
boiler in this country, than the publicity and absolute 
guarantee of superiority that these impartial trials would 
give to the Belleville boiler if it is, as they assert, ‘‘ vastly 
superior ” to the cylindrical boiler? In greatly less im- 
portant businesses thousands of pounds would be eagerly 

iven for such a chance of establishing a special manu- 
Soeuee such as the success of the Belleville boiler in these 
trials would undoubtedly insure for it at no expense 
whatever, as in that case I would have to bear the 
expense. I can inform Messrs. Maudslay that from many 
people representing the largest commercial engineering 
and shipbuilding interests in this kingdom, as well as pro- 
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fessors of naval and engineering science, I have received 
evidence of the great interest and expectation with which 
these trials were being looked forward to. I may also 
notice the fact that the benefits from success would lie 
entirely with Messrs. Maudslay, as it would, as I have 
mentioned, at once establish the business in these boilers 
in their hands alone, while if the cylindrical boiler was suc- 
cessful it would be no benefit to me, as I do notnow make 
boilers, and even if I did, all other engineers would have 
the same advantage, there being no monopoly in Scotch 
or other cylindrical boilers, It has been said by some 
that I advocate the cylindrical boiler because it is suit- 
able for my forced draught. This is a. quite a mistake, 

as I could apply my forced draught to Belleville and 
Other water-tube boilers equally as well, and to even 
greater comparative advantage in them, as between their 
natural draught and forced draught working, though I 
could not overcome the inherent defects of the water- 
tube boiler. My challenge has been given solely in the 
public interest, and to prove conclusively whether or 
not our Admiralty officials are, as I maintain, wasting 
the national money, and imperilling the national safety 

by their adoption of wasteful and unsafe boilers, and 
improper methods of working boilers. It will be 
seen, therefore, that I have no Sack pecuniary interest 
in offering to undertake the expense which these trials 
would entail upon me, 

The third reason Messrs. Maudslay give for declining 
these trials, ‘their own belief in the vast superiority 
of the Belleville boiler,” appears to me to be still more 
inappropriate than the other two reasons. To most 
ae it would, I am sure, be the most conclusive reason 
or their a ae my challenge, for if their conviction 
of the Belleville boiler being ‘‘ vastly superior,” or havin; 
any superiority at all, to the cylindrical boiler, is found 
on any substratum of facts, and not on mere desire that 
it should be superior, it should certainly lead them to 
accept my challenge, and show to the steamship owners, 
waiting to be convinced, this superiority, and, as I have 
before said, at once establish yond question, their 
business for the manufacture of the Belleville boiler. 

Messrs. Maudslay may take it for granted that the 
steamship owners of this country who have to pay for their 
ventures will require a much better and a more practical 
evidence of the advantages of the Belleville boiler than 
the assertion of their conviction of its superiority, and 
this all the more in the face of their refusal of an offer 
whereby they could have most convincingly proved this 
superiority, if it really existed. 

Messrs. Maudslay may also be assured that their appeal 
to the fact of the ‘‘warm support of the English Ad- 
miralty,” or the combined “ plumping ” of the Govern- 
ments of France and Russia, and the “strong indica- 
tions of their being adopted, at all events to some con- 
siderable extent, by all the principal foreign Govern- 
ments,” will not have the slightest effect in convincing 
any sensible steamship owner in this country that iv 
would bea good thing for him to use these boilers so 
patronised. On the contrary, no stronger reason than 
this patronage could be given to the mercantile steamship 
owner for avoiding the boilering adopted in these navies, 
the deplorable results of which are now well known, A 
full-powered trial of only a few hours can scarcely be got 
in these navies without damage to the boilers, and after- 
wards, when steaming only at one-third, one-fourth, or 
one-fifth their full power, the boilers require frequent 
repair. They are only safe from injury when unused, 
and none of them are ever so much used as to show their 
inefficiency to its full extent. As I have before said, 
it is in the mercantile marine alone that boilers are 
thoroughly tested, and it may be taken as an absolutely 
safe rule that the type of boiler being used in the mer- 
cantile navy is the best form of boiler for marine purposes. 

I have in my previous letters called attention to the 
fact that no steamship owner or steamship company in 
this country, subsidised or unsubsidised, has used a 
Belleville boiler, notwithstanding all the startling advan- 
tages which they have been promised from the use of this 
boiler. The fact of the English and other Admiralty 
patronage has not misled their common-sense. 

The declinature of Messrs, Maudslay to test the two 
Belleville boilers, having over 53 per cent. more grate sur- 
face and over 78 per cent. more heating surface (the two 
sources of power and economy) than the cylindrical boiler 
which I offered to put in competition against them, will 


be taken, I believe, as a proot by steamship owners, and | had 


by all competent and impartial readers who have fol- 
lowed this controversy, that Messrs. Maudslay are afraid 
that their boilers, even with all these advantages, would 
not come victoriously out of this conflict, and would even 
show themselves 20 ted cent. inferior to the cylindrical 
boiler. If I did not honestly believe so myself, that this 
would be the result, this challenge would have been the 
sheerest fatuity on my part, for otherwise I would have 
no compensation whatever for the large expenditure of 
time and money these trials would have caused me. 
Unless, therefore, some one takes up the challenge, which 
is still open, and proves me in error, water-tubists should 
restrain their imagination as to the supposed superiority 
of this kind of boiler, as it rests on no foundation what- 
ever. On the contrary, I maintain it must always neces- 
sarily come far short of the cylindrical boiler properly 
designed and worked. 

_{ can also = regard, at least, to some of the prin- 
cipal foreign vernments who are supposed to have 
**plumped” for the Belleville boiler—that there are sig- 
niticant if not ‘‘ strong indications” of their awakening 
to what is the proper boiler to use in their navies. en 
one comes to know the kind of boilering these navies 
have for the most part actually had, there is not much 
wonder at their taking refuge for the moment in water- 
tube boilers. Their knowledge of better things will by 


and by change all this, though it will doubtless take time. 








Passing to other general remarks in,Messrs. Mauds- 
lay’s letter, I notice two of your correspondents— 
“Argus” and “Consulting Engineer”—are referred to 
somewhat disparagingly, their only offence being, so far 
as I can see, that they have not sounded the praises of 
the water-tube boilers, as most of your other “ie 4 
dents, anonymous and otherwise, have done. If Mr. 
Maudslay intends, by his surmise, ‘‘ that they may likely 
belong to the same nest,” to suggest that I may have 
inspired their communications, I can assure him absolutely 
that I know no more than he does who they are who 
write under these noms de plume. I find, bowever, in 
the letter of ‘Superintendent Engineer,” which immedi- 
ately precedes that of Mr. Maudslay, observations which, 
though anonymous, should please him. The spirit which 
animates this correspondent is so artlessly transparent, 
that it is not difficult to understand to what school he 
belongs. I find he reiterates gossip which has reached 
me during the last few weeks regarding the views of the 
Bellevillists as to how the conditions of the proposed trials 
should be altered to favour the Belleville boiler. 

I am not going to occupy your space at any length on 
the points mentioned by this correspondent, but there 
are two things he refers to which I wish to notice, 
The first is the steam pressure at which the trials should 
be made, which he considers should not be less than 
200 lb. In proposing these trials my endeavour was to 
make the conditions conform as nearly as possible with 
Admiralty practice, so that they might be useful examples 
for Admiralty working. The steam pressure generally 
used in Admiralty trials is from 150 lb. to 155 lb., so that 
in proposing 165 lb. for the working pressure on trial I 
was at least 10 lb. beyond the usual Admiralty practice. 
I am aware that in Belleville boilers the practice is to 
keep the steam pressure in the boilers considerably above 
that used in the engines, which in the French mail 
steamers is about 160 ib. The object of the higher pres- 
sure in the boilers is doubtless to reduce the size of the 
steam receivers, steam branches, and fittings, and at the 
same time prevent or obviate so far the effects of priming. 
There are, however, important reasons why the steam 
pressure in the water-tube boilers when tried should be 
equal to that of the engines, or merely the usual dif- 
ference due to passage through the steam pipes, for 
in actual warfare, when the pinch comes, and when 
full steam supply is required for the engines, it will almost 
invariably be found that from the limited number of fire- 
men available, from some of the water-tube boilers being 
under repair, inferior coal, and many other causes, it will 
be impossible to maintain steam in the boilers of higher 
pressure or even as much as the 1501b. or 1601b. required 
by the engines, when ab full speed for any length of time. 
th, therefore, these boilers are constructed so as to be un- 
able to work at this lower pressure, when necessity arises, 
without priming, the engines themselves, at the mosb 
critical periods, will be brought to a stand, or able to 
work only at the slowest s . Now what is good for 
the water-tube boiler as regards reducing size of steam 
and water space, and tendency to prime, is good also for 
the cylindrical boiler, but, as I have stated here, and also 
in my challenge, that my object was to supply a cylin- 
drical boiler suitable for Admiralty purposes, to use a 
higher pressure than I propose would defeat this purpose, 
and would not serve as a guide for Admiralty practice. 
The Belleville boilers must, therefore, prove themselves 
capable of working safely at 160 1b. pressure if they are 
fitted to meet the conditions which will assuredly arise in 
actual practice. 

Another good reason also why the Belleville boiler 
should not be tested when working at a higher pressure 
than the cylindrical boiler on the proposed trials, is, that 
in taking account of the respective evaporations of the two 
boilers, the water-tube boiler would receive credit for 
evaporating at a higher temperature, that is, the same 
weight of water evaporated would be taken at a higher 
value than in the cylindrical boiler in proportion to the 
difference in temperatures. 

This would be quite fair up to this point, but in testing 
the dryness of the steam from the respective boilers—a 
most important point—when only a short steam pipe 
would be used in both cases to reach the separate receiv- 
ing vessels, where at equal pressures, the comparative 
dryness of the steam from each boiler would be tested, the 
water-tube boiler would thereby have an undue advantage, 
as the higher initial temperature of its steam for which it 
already obtained credit, would then go to dry that 
steam, or to evaporate the water held by it in suspension 
which would be erroneously credited as actually evaporated 
by the boiler. 

In actual practice on board ship, this effect of the higher 
initial temperature is mostly, if not altogether, lost by the 
steam from the water-tube boilers passing through so many 
small pipes of great aggregate length a surface, but this 
condition would not occur in the gs Sagi boilers. To 
be a fair trial, therefore, the two boilers must be tested 
under equal steam pressure. 

If the Belleville boilers, as made for steamships, are 
unfitted to work at 1601b. or 165 lb. pressure when high 
power is attempted, it should be plainly acknowledged, 
and likewise their unfitness for warships under condi- 
tions certain to arise in actual warfare, and in times 
calling for any high power at sea. 

One other part of this Bellevillist’s letter can scarcely 
be over without notice. His fearful description of 
the evils inherent in cylindrical boilers is given in such 
minute and harrowing detail that my first thought on 
reading it was, ‘‘ How has he managed to see these things 
and escaped to tell the tale of the real character of these 
dreadful boilers, with their bottoms close on the bilges, 
suffering from corrosion, and the strain of expansion on 
their shells ; the still greater danger from their insides, 
where tubes leak through overheated ends, and re- 
expanded till no one knows their thickness; stays that 








cannot be got at or seen till, corroding, they give way ; 
riveted joints in furnaces and combustion chambers 
opening up with the heat, also leaking and corrodin 

away; furnace backs not unfrequently becoming so fu 

of salt from unseen leak forming a mass which has 
exploded within itself, and blown bars and bearers into 
the stokehold, doing serious damage?” This description 
much reminds me of those tales of travellers who have 
penetra into regions previously unknown, and return 
to freeze one’s marrow with descriptions of ‘* gorgons, and 
hydras, and chimeras dire,” or of ‘‘ the anthropophagi, 
and men whose heads do grow beneath their shoulders.” 
Its minuteness is evidently intended to inform those who 
have never seen that fearful thing, a Scotch boiler. 
‘* Superintendent Engineer” must be told that most of 
your readers have seen this boiler, it having been for 30 
years back our only marine boiler that has survived the 
wear and tear and rough usage of steamships, and that 
with wonderful safety. Is he aware of the Atlantic mail 
steamers running with these boilers over 20 years old, and 
doing as good work now as when new? Did he read the 
account I gave in your journal of April 27, of a mail 
steamer I fitted with four of these boilers just 20 years 
ago running to this day without leakage, without a single 
patch on furnaces, combustion chambers, or shells? It is 
evident that your correspondent’s experience of cylin- 
drieal boilers must have been entirely obtained from 
—— designs worked by closed stokehold forced 
raught. 

Seriously, however, it is rather too much to talk of the 
danger of cylindrical boilers after the wonderful experi- 
ence of the last 30 years of their almost absolute safety, 
and of the fact that, as made, their safety increases with 
the increase of working pressure. How does their safety 
compare with that of water-tube boilers, which this cor- 
respondent endeavours to contrast them with? Within 
this year there have perhaps been some half-dozen or so 
steamers fitted with water-tube boilers in France and 
England, all being Government shi One of these, the 
Sarrazin, belonging to the French Government, as related 
in my letter in your journal of April 27 last, burst one of 
her small water-tubes when on trial in January last, 
creating a terrible catastrophe, killing and injuring some 
of the engineer officers and others. satioth 

It is known, also, though almost only in official circles, 
that not many weeks ago, in one of our own Admiralty’s 
new steamers in which water-tube boilers have been in- 
troduced, a tube in one of these boilers, not more, I 
believe, than 1} in, in diameter, burst withdreadful effect, 
and two men who were caught in the dangerous 
closed stokehold, as in a trap, suffered a fearful death. 
In some other of these steamers with water-tube boilers, 
similar explosions have taken place lately, though fortu- 
nately under circumstances permitting the escape of the 
men employed. Here we have, out of the very few 
steamers fitted this year with water-tube boilers, several 
dangerous explosions occurring on trial, in two cases 
with fatal results to the men — After such 
evidence it is surely the greatest effrontery to compare 
pers water-tube boiler with the cylindrical as regards 
safety. 

One remarkable feature in the case of the fatal explo- 
sion on bourd our Admiralty’s steamer is the absence of 
any notice of it either in the daily press or in the engi- 
neering and naval journals. How this has been accom- 
aye I cannot explain, but I am certain, if this dread- 

ul fatality had occurred in a mercantile steamship, or 
had a cylindrical boiler been the cause of the catastrophe 
in the same steamer, it would have received from those 
interested in introducing the water-tube boilers the 
widest publicity the press of this country could have 
given it. 

I am, yours faithfully, 

Glasgow, November 13, 1894. JAMES HOWDEN. 

P.S.—During this controversy I have received from 
several engineers abroad, where water-tube boilers are 
much more in use than in this country, particulars of 
official trials made between cylindrical and water-tube 
boilers, in which the results fully prove the superiority of 
the cylindrical boiler. I have likewise received from 
America interesting particulars of the manner in which 
Belleville and other water-tube boilers are ‘‘ run” in that 
country. These communications would, I am sure, be 
interesting to your readers, and I hope to find time, by 
and by, to put them in shape for publication in your 
columns, J. H. 





Warer Supp.y oF CotcHEster.—A new pumping plant 
has been inaugurated at the Colchester Corporation Water 
Works. The plant, which is in duplicate, consists of two 
sets of direct-acting three-cylinder compound rotative en- 
gines working ata boiler pressure of 1251b. per square inch. 
Each engine works three sets of deep-well pumps, which 
are placed immediately below the cylinders, and each 
engine is capable of raising 70,000 gallons per hour from 
the bottom of the well. The engines work up to 125 
horse-power indicated. Steam is supplied from two of 
Paxman’s patent multitubular high-pressure boilers. 





Be.eian Biast-Furnackes.—The number of furnaces in 
blast in Belgium at the commencement of November, 
1894, was 28, while there were 14 furnaces out of blast at 
the same date. The total of 28, representing the number 
of furnaces in blast in Belgium at the commencement of 
November, was made up as follows: Charleroi district, 
12; Liége district, 11; Luxembourg, 5. The production 
of pig in Belgium in October amounted to 77,500 tong, as 
compared with 60,140 tons in October, 1893. | The aggre- 

ate outpud in the firs) 10 months of this year was 
47,940 tons, as compared with 583,940 tons in the corre- 
sponding period of 1893. 
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THE ENGINEERING STAFF OF THE 
ROYAL NAVY. 
To THE Eprror oF ENGINEERING. 

S1r,—I feel that it is a very great kindness on your part 
to allow naval officers the privilege of ventilating their 
views and grievances in your valuable paper, and, if it is 
not trying your good-nature too severely, I would like to 
indicate where I think the main grievance of engineers 
now lies, and which it seems impossible to remove with- 
out granting them executive rank. That this latter step 
might be taken without such a radical change as that 
proposed by “‘ Pro Patria” in his recent letter I am fully 
persuaded, and without appropriating to the engineer 
branch any single billet now naturally and properly held 
by executive officers of tried ability, and who, I venture 
to think, in opposition to the views of ‘‘ Pro Patria,” are 
more capable of filling these posts satisfactorily than any 
mere specialist would be, whose natural position is that 
of adviser rather than administrator. 

First, as regards the relationship of the executive to 
that comparatively modern interloper, the naval engi- 
neer, it is certainly no more unfriendly than might have 
been anticipated, seeing that where all was order, cleanli- 
ness, and harmony, the engineer brings with him disorder, 
dirt, noise, and confusion ; and where all were submis- 
sive to one recognised and competent authority, the 
engineer brings in himself a stubborn, independent, in a 
naval sense undisciplined and entirely obnoxious element, 
impatient of control, and acknowledging no head in his 
special department; small wonder’ under the circum- 
stances that there is friction, and that the representatives 
of the conflicting elements entirely fail to understand or 
sympathise with each other. There is no necessity to go 
over again the history of the heartburnings, jealousies, 
slights, and insults which the old engineers experienced, 
and which has happily passed away, although even now 
to be snubbed and subordinated is not altogether an un- 
known experience for his modern representative. The 
battleships of the present being nothing but huge collec- 
tions of mechanism, and nearly every operation on board 
being performed by machinery of a more or less compli- 
cated nature, the motive power of which is steam. the 
engineer has become a factor which must be considered 
and recognised ; and if the traditions of the naval service 
are to be kept up and its efficiency maintained, he must 
be a highly trained and educated officer, as thorough a 
theoretical and practical engineer as it is possible to get. 
This the Admiralty have acknowledged by their present 
system of training and practical tests, which I am con- 
vinced gives the country young naval engineers which are 
in all-round qualifications second to no other. Lately, 
however, the Admiralty appear to have forgotten that 
they have at Keyham the finest naval engineering college 
in the country, and the obligation laid upon them to 
make the fu!lest use of it, though I am glad to see indica- 
tions of a return to a better policy. Of course there will 
always be some young fellows whom no system of training 
could make into good engineers, as they are naturally 
devoid of any mechanical or engineering instincts, and 
there will also be some who neglect their opportunities, 
but, as far as my experience goes, we have every reason 
to be satisfied with the engineers trained at Keyham. 

As regards the matter of social fitness, there is now no 
question, and this being so, why should there be any 
opposition on the part of the executive to the engineer 
being a recognised authority in his own line on board 
ship, that is, in all engineering questions which may crop 
up in any department of her? Do they fear that the 
engineer would appropriate some portion of the honour 
and glory which are the peculiar distinction of the execu- 
tive class? For instance, why is it impossible to get the 
official opinion of a naval engineer except through an 
executive mouthpiece? Also, why should notthe Engineer- 
in-Chief of the British Navy be permitted to issue an 
independent report in his department. similar to that of 
his confrére in the United States ? at grounds are 
there for the apparent suspicion on the part of executive 
officers that the engineer wishes to supplant them? The 
answer is, None whatever; and for two very sufficient 
reasons ; first, “‘ He could not if he would ;” and, second, 
‘*He would notif he could.” No engineer officer who could 
be considered in any sense whatever as representing the 
opinions of his class, but would ridicule the idea of in any 
way taking the place, or usurping the functions, of the 
executive officers; and if any agitation of the former, for 
what they consider their legitimate rights and privileges, 
has been so interpreted, it shows that their real feelings 
have been totally misunderstood by the latter. If there 
is one faculty which is more strongly developed than 
another in the training of an engineer, it is the tendency 
to magnify his calling, in which he sees an all-sufficient 
field for the exercise of his highest talent and ambition, 
an ambition the aim of which is to obtain the mastery 
over matter rather than men. I believe it will be gener- 
ally conceded by those who know them, that engineers of 
all ranks and conditions are singularly free from any 
ambition in the latter direction. Discipline, however, in 
the sense of due subordination to competent authority, is 
the natural atmosphere of trained mechanics and engi- 
neers, the whole of their training and experience enforc- 
ing on them the conviction that ultimate success can only 
be obtained by interdependence, harmony, and due subor- 
dination of all the parts of the design. They are at the 
same time most impatient of all control not based on 
ability and knowledge, and for the same reason ; conse- 
quently it is of the utmost importance that the engineer 
officers of our Navy should be theoretically, practically, 
and unquestionably superior to the staff under their 
control. It is for this reason, too, that engineers bave 
contended so strongly against the interference of the exe- 
cutive in what they regard as their own legitimate depart- 
ment, and nearly all their agitation for higher rank and 





position has been that they might more effectually combat 
this interference. If this h m recognised from the 
first, I believe the early engineers would have been quite 
content to wait patiently for what rank and status the 
Admiralty might have been disposed to give them. En- 
GINEERING of June 17, 1892, says : ‘‘ Engineers are a long- 
suffering body ; that is one of the defects in the engineer- 
ing character. As a defect, it, of course, operates only 
against themselves; their long sufferance is pleasant 
enough to many who profit by it. The problems with 
which engineers are engaged are of too engrossing a 
nature for them to care much for brooding over their 
wrongs. . . So much may be said of engineers in general, 
but of all the patient much-enduring class, it has always 
seemed to us that the naval engineers stand first.” The 
executive power must necessarily be in the hands of those 
officers who fight the ship; the only reason to be of a 
warship is for fighting purposes, the now necessary fact 
that she is also a steamer is only one of the contributory 
factors to the main object, and so long as this is true, 
the engineer must remain in a subordinate position, how- 
ever important in itself such position may be, and the 
idea that he can be any other is really absurd. 

Seeing, therefore, that any fear on the part of the 
executive of being ousted by the engineer is altogether 
unreasonable, what is necessary in order to bring 
complete harmony between these two somewhat con- 
flicting elements in the Navy? ‘First, the duties and 
responsiblities of the two branches must be broadly 
and clearly defined, and in doing so, the main principle 
to be kept in view should be that the manipulation 
of all instruments and weapons of every description 
for fighting and controlling the ship is the province 
of the executive; the supply of the motive power. 
and the maintaining in an efficient condition of all 
the details of the mechanism on board, for whatever 
purpose fitted, is the province of the engineer. If 
it were clearly understood by the executive that the engi- 
neer is put through a high-class and expensive profes- 
sional training in order that he may be an efficient 
help to them in all matters of technical engineering, they 
would, perhaps, see the wisdom of making use of him 
by leaving all such matters to him, and so be able 
to devote time now wasted in the endeavour to make 
themselves second-rate amateurs to the more important 
duty of making themselves thoroughly conversant with 
all subjects proper to the executive in the science of war. 
Such studies as the art of manceuvring ships in action, 
the state of the defences, the strength and weakness of 
the fleets, the weak points in the armour, armament, and 
tactics of the principal European navies, as well as the 
capabilities of the various types of ships. guns, and arma- 
ments of our own Navy. the proper tactics to be observed 
with each in action, and all the other numerous problems 
of naval warfare, are now almost entirely neglected by 
junior executive officers. with a few bright and notable 
exceptions which it would be invidious to name. It may 
be held that in order for the gunnery and torpedo lieu- 
tenants to perform their duties, and fight their weapons 
efficiently, they must be as thoroughly acquainted as 
possible with all the engineering details of their construc- 
tion ; and if this is true. these officers should be trained as 
engineers to begin with. This would apvear to be the 
¢-mmon-sense course to adopt if the efficiency of the 
gunnery and torpedo officers depends on the amount of 
engineering knowledge and mechanical ability they 
possess. Why not, say, after their two years’ course in 
the Britannia, send those who may show especial liking or 
aptitude for these more particularly scientific branches of 
their profession for a three years’ course of practical training 
in the workshops of the Royal Arsenal, Woolwich, in con- 
junction with a suitable theoretical course at Greenwich 
College ? that is to say, let them be trained as ‘‘ engineers 
of marine artillery,” on the same lines as the students abt 
Keyham are prepared for the steam branch of the Navy. 

In this way we should obtain specialists in gunnery 
and torpedo in the ranks of the executive officers worthy 
of the name, and also men who could fill with credit 
to themselves and advantage to the service the impor- 
tant posts at the Admiralty and elsewhere for the 
control of the manufacture and design of naval ordnance 
of every description. It is well to point out, however, 
that this could not be carried out without changing com- 
pletely the character and modes of thought of the officers 
so trained; and what would become of the executive 
proper when guns, torpedoes, and machinery were all in 
the hands of specialists, with their aims and aspirations 
narrowed down to the keeping in the highest state of 
efficiency their own special department only? No doubt 
one thing would happen: the burning question between 
the engineers and the executive would have found a 
satisfactory solution. But is it necessary or judicious, 
remembering by what qualities the records of our past 
naval history have been won. to so change the characterand 
instincts of our naval executive, seeing that all the neces- 
sary qualifications for doing the work on board ship should 
be found in the naval engineer. who should be trained not 
merely as an engine-driver, but as a competent mechanical 
engineer in all the branches of the profession to be met 
with in a modern battleship, and the qualified and recog- 
nised technical head of all artificers of every grade em- 
ployed on board? The executive officer could then devote 
the whole of his time and attention to the more important 
problems above alluded to, relating to the most effective 
ways of using the powerful engines of destruction placed 
at his command, with his mind freed from harassing 
care about the numerous complicated details of which 
they are composed. I will conclude this irresponsible 
chatter on a somewhat important subject by quotations 
from two experienced and valued officers of our Navy, 
whose remarks, though primarily referring to the subject 
of engine-room communications, will, I think, admit of a 
somewhat wider application, and not be out of place in 





connection with the subject of which we have been treat- 


ing: 

Admiral E. H. Seymour said: ‘‘ The object of a man- 
of-war’s existence is to fight with the utmost efficiency, 
and everything in her should be subject to this ; it comes 
even before guns and torpedoes, chiefly on account of the 
fatal power of the ram.” I take it also to be equally 
plain that the object of the executive officer’s existence is 
the same as that of his ship. 

Admiral P. H. Colomb said: ‘In the violently rapid 
changes of condition which must characterise a modern 
sea fight, I consider that the captain will have need of 
all his wits for their consideration, and I should dread 
having the attention taken off to solve doubts as to whether 
the handle had been put the right way. whether the gong 
had rung, or the whistle had whistled, &. My experience 
of all such matters is that they are very confusing when 
the mind should be wholly occupied in a different way.” 

Although the captain only is referred to in this quota- 
tion, I believe I shall do no violence to the author’s 
opinions if I take them to include all the fighting officers 
of the ship, of whatever rank they may be; for, in the 
confusion of battle in a modern battleship, with all com- 
munications closed, a great deal must be left to the indi- 
vidual coolness and resource of each officer who has to 
fight his particular department of her. 

Snrrtine VALVE. 





THE BALANCING OF LOCOMOTIVES. 
To THe Eprror or ENGINEERING. 

Srr.—I have put off this letter for a week, hoping to 
have been able to give your correspondent some of the 
particulars that he, and possibly others, desire about the 
“James Toleman.” To this end, a friend of mine has been 
trying to distil some information out of no less a personage 
than the driver who was lent by one of our English rail- 
ways to go over with and run her. But he is like untoa 
barren figtree, he refuses to yield ; which speaks well for 
his loyalty, although such strong reticence is apt to give 
rise to unfavourable conclusions; all that I can tell 
**Novoye Vremya” is that she is believed to be now 
running on the Chicago and Milwaukee Railroad, and 
that the owner is at present in South Africa. I also 
believe that her firebox was altered to suit their fuel, 

ides some other alterations. Considering that she is 
one of a type. it is pardonable, I think, to devote space 
to some inquiry concerning her. 

I have nothing of a verv negatory nature to say about 
the letter in your issue of November 2, but, before closing 
the discussion, would like to make some general remarks, 
such as concerning the relative appearances of English, 
American, and Continental locomotives, in which connec- 
tion such a quantitv of ink has been shed to no purpose ; 
also concerning slide-bar thrust and pitching, adopting 
your correspondent’s hypothesis, a'though, as I have said, 
this point must be ignored in practice; still everything 
has to be thrashed out sooner or later, and although of no 
practical use. still, as Robert Lowe said, ‘‘ everything ia 
worth discussing except heraldry.” 

2. I am aware that ‘“‘Novoye Vremya” did not say 
that the neutralising effect was not continuous; that is 
just why I pointed it out. He this week correctly 
remarks that the intensity of thrust on the slide-bar 
varies during the stroke. I did not allude to this point, 
it being another well-known effect of that unfortunate 
finiteness to which connecting-rods, in common with most 
earthly things, are subject; there is , Of course, the 
varying steam pressure. Neglecting the question of 
variation of intensity, I merely drew attention to the fact 
that the thrust on the bar acted against the pull of the 
wheel during half a revolution only, in all engines. Your 
correspondent further remarks that the two forces no 
longer balance when steam is shut off; I indorse that 
with pleasure, ‘‘ more by token ” that one of them then 
vanishes altogether ; nay, worse than that, ib may even 
change its direction; thus, on the return stroke in the 
fore-gear, the thrust is upwards when under steam, but 
when shut off it is exerted downwards, being the vertical 
component of connecting-rod push due to the accelerating 
of the reciprocating parts; it is increased also by the 
weight of the parts carried by the slide-bar ; during the 
last half-stroke, when the acceleration is negative, the 
thrust is upwards, and will probably overcome the weight 
of the parts towards the end of the stroke, as then not 
only is the retardation at a maximum, but the weight 
borne by the bar is a minimum ; for assuming the piston 
gland to be in proper condition, the piston and rod inside 
the cylinder will about balance the crosshead, blocks, and 
part connecting-rod on the other side, the gland being 
the fulcrum ; so that with steam off our required upward 
thrust is, for the most part, replaced by a downward one. 

And even when under steam, towards the end of the 
stroke, the pressure on the far side of the piston is always 
greater than on the working side, and this, of course, alters 
the thrust from upwards to downwards ; this fortunately 
happens, however, when the downward pull of the wheel is 
least. As to the balance being maintained throughout the 
stroke, suppose (and it will never get beyond that stage) 
it were attempted to obtain a balance of these two forces, 
viz., thrust on bar and pull of wheel, the first question is 
whether they would attain their maximum values simul- 
taneously ; as far as the angularity of the connecting-rod 
is concerned they would, for due to that cause the thrust is 
a maximum when the crank is at half revolution, at which 
point the pull of the weight also attains its maximum; bub, 
however late the cut-off. it will he coneeded that the pres- 
sure will not be so great when the piston is an inch or so 
past mid-stroke, as it has been at some prior time, 
although even here, again, we have the modifying circum- 
stance that the acceleration of the piston has reduced the 
effective pressure, so that, perhaps, at half revolution, 
when acceleration is nil, the upward thrust is at its 
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maximum. We shall not be far out, then, in assuming 
the two forces to attain their maximum together ; and as 
to maintaining their balance (supposing their maxima 
are made equal), it may be pointed out that at least their 
tendency is to do so; for on both sides of their maxima do 
both forces continuously diminish, the vertical component 
of the pull of the wheel decreasing, as does also the thrust 
on the bar, dueboth to decrease of angle included between 
the connecting-rod and the axis of the cylinder, and 
also to decrease of effective pressure; this decrease is 
obvious during the last half of the stroke, and during 
the first half, although it decreases if anything to- 
wards mid-stroke, still owing to decreasing acceleration of 
reciprocating parts, the pressure on the crosshead pin in- 
creases towards mid-stroke, which tallies with what I 
have said. (It will be noticed that I said just now, con- 
tinuously diminish, otherwise it would be s superfiuous 
remark to make concerning any function that had gota 
maximum.) Professor Unwin, in the second part of his 
** Design” (11th edition), incorrectly states that the 
thrust on the bar is a maximum when the crank 
makes 90 deg. with the connecting-rod; whereas it 
occurs when the crank makes 90 deg. with the axis 
of the cylinder. For it = P tan ¢, and, therefore, 
varies directly as @; we see by inspection that sin ¢ 
is a@ maximum when the crank is vertical, so, therefore, 
is; is the angle between the connecting-rod and axis 
of cylinder. 

3. I agree with your correspondent here; we can 
only argue thus: if we see unsatisfactory results obtain in 
an engine found to have been balanced in violation of all 
common-sense principles, and then ourselves balance 
others as theory, ee with a practical knowledge of 
the locomotive, and of how and to what extent certain 
practices are likely to affect it, suggest, and then find that 
good results follow, it seems a reasonable conclusion that 
the benefit is due to the balancing ; or, at any rate, there 
is no inducement shown to depart from the method em- 
ployed ; it is generally supposed that coupled engines 
ride less smoothly than singles; well, I should like your 
correspondent to have a ride on some six-coupled 5-ft. 
tender goods engines that I balanced for one of our 
railways a year or two back, and see if he has been on 
any, single or coupled, that ride better; as an instance of 
their ability to get over the ground, which may be con- 
ceded to be not altogether unconnected with the matter of 
balance, I may mention that during the last excursion 
season, one took 16 fully loaded six-wheel coaches 51 miles 
with three stops and ‘‘ take tickets” in 78 minutes ; it is 
generally admitted, I believe, to be a heavy read, and 
the most important train en the day has 70 minutes 
to do the clear run through, and has its work cut out too; 
there is a maxim that any engine can run if you “ give it 
the stuff ;” the above was performed easily and without 
any flogging ; the engines I allude to have been put on 
the road during the last two years, 

4. I saw something of American practice when in 
South America, and am always glad to have the oppor- 
nity of putting in a good word for it; most of the 
engines, however, on the line I was on were built in 
England from the designs of the resident engineer and loco- 
motive superintendent, Mr. John Barker, M.I.C.E., and 
admirably they did their work too. As to the American 
reciprocating weights being heavy, I believe the majority 
of American officials are fully alive to this fact, but, of 
course, everything cannot be altered at once. As regards 
a scientific lightening of parts, were they not the first to 
use I-section coupling-rods, and are they not the on/y ones 
using similar connecting-rods, thereby lightening one part 
of the reciprocating weight (I believe a few Continental 
engines have fluted rods, but no English ones)? As to the 
beauty of appearance of English locomotives on the one 
hand, and American and Continental on the other, I wish 
to express an opinion that it is a matter of custom only, 
and that it seems to me to be absurd to assert so dogma- 
tically, as the English often do, that the superiority is on 
our side, 

It would be as reasonable or profitable to argue as to 
whether we or the Chinese are the better-looking; we 
unanimously fail to perceive the beauty of chestnut-like 
noses, and they are equally blind to the merits of our 
more prominent ones, and as to aquilines—! It seems to 
me that a man’s tastes are mostly formed by his surround- 
ings, and are not intuitive; a Chinese, seeing nothing 
around him from his birth bué his particular style of 
beauty, may be pardoned for learning to look upon it as 
the right and proper thing; and as with a facial, so with 
a locomotive type 5 our foreign friends may surely be 
credited with honestly believing that theirs are really 
better than ours; some people argue as if the Americans 
were convinced that our practice was the best, but 
refused to follow it, out of pure “ cussedness.” I believe 
a great point with some English superintendents is the 
— (used in a commendable sense) appearance of their 

ocomotives, to which end they cram every rod, pipe, and 
lever out of sight, as something to be ashamed of ; in the 
American engines most parts are more exposed (the 
wheels, by the way, very much .o, their naked appear- 
ance being a most striking feature to a stranger), and as 
@ consequence more “ get-at-able.” Their roundhouse- 
men would not appreciate the change, if translated to 
some of the English running-sheds. As to their heavier 
reciprocating parts, one must not believe everything seen 
in print ; they were deliberately given away, for instance, 
in one of their own journals two or three years ago; 
in their Railroad Gazette was a table of weights of recipro- 
cating parts, as used on seven of their railways, and one 
English (London, Brighton, and South Coast Railway). 
Their weights were found to befrom 24 to 3} times as 
heavy as those on the English line; but whereas their 
examples are evidently full-sized locomotives (say 18 in. by 
26 in. and upwards), the Brighton one (although not 
stated) was the ‘Terrier’ class, 13 in. by 20 in, So that the 








table as it stands is absolutely absurd and misleading ; if 
the cylinders had been given, it would have been another 
matter; of course a specific case as given by ‘‘ Novoye 
Vremya” speaks for itself, but a table like the above 
would evidently create a lot of false impressions. It was 
quoted, without comment, in The Engineer. The weights 
as given for the English locomotive are about right ; the 
168 lb. being for the piston, rod, crosshead and pin, blocks 
and pump ram, the latter about 15 1b. Butthe piston was 
not cast steel, as stated; there has never been one, even 
experimentally, used on the line in question ; nothing but 
cast iron and brass ; the one given was castiron. As to 
appearance of locomotives, I think the public are abso- 
lutely apathetic on this point; the fact of being dragged 
to their destination by a very handsome engine would not 
atone for the fact of having been put into a ‘‘cattle 
truck ” instead of a carriage; if a superintendent wants 
a good name with the public, who are indirectly his 
masters (to a great extent), he can achieve it by giving 
them as good stock as possible to ride in; given that, it 
will not trouble them much what pulls them along; I 
believe this is recognised too; I have heard of at least one 
superintendent who spends very much more time over the 
carriage draughtsmen’s boards than over the locomotives. 
A good many in our trade are apt to think that laymen 
take as much interest in locomotives and look at them 
with the same eyes as themselves, whereas I believe the 
opposite to be the case. Whilst asking pardon for taking 
up space over this matter, I wish particularly to state 
that what I have said about English v. foreign 
locomotives has absolutely no particular reference to 
any of oo A fellow-correspondents in this discussion. I 
have merely used this opportunity of giving my opinion. 
Before leaving it, though, I am free to admit (as a result, 
I believe, of custom) that I rather prefer the external 
appearance of some of our locomotives (such as Webb’s 
‘*Precedents,” Johnson’s singles and four-coupled, and 
Stirling’s 7 ft. 7 in. singles) to most foreign ones, espe- 
cially Continental ones, the majority of which, to my eye, 
are most infernally ugly ; whilst, on the other hand, Mr. 
Buchanan’s 870 class (New York Central and Hudson 
River Railroad) as a strikingly impressive engine is fit to 
rank with the English onesabove. In regard to the above 
strictures on Continental locomotives, I merely express an 
opinion, not assert a fact; I am also confining myself 
strictly to external appearance, not capability ; also whilst 
one may not authoratively assert an opinion as to the tout 
ensemble of an engine, it is a different matter when discus- 
sing the mechanical beauty of any details. 

As to piston-rods breaking, it is not so much on account 
of the sharp corner as the Fact of the shoulder bearing 
hard upon the crosshead; opinions may differ as to 
letting the rod bear on the end—in fact, a good many 
make a clear hole right through the crosshead ; but there 
is no doubt that it is bad practice to let the crosshead be 
in contact with the collar on the piston-rod. 

As to tail-rods, why not make them of tube? For an 
18-in. cylinder a tube 24 in. in outside diameter and ,5, in. 
thick, would be sufficient, including allowance for turn- 
ing up occasionally ; it would weigh, say, 18 lb. As to 
the necessity for ~ AS in locomotives, I wonder if the ver- 
tical thrust of the crosshead affects the piston much, 
making it press in an opposite direction ; I do not think 
there is anything in it myself; but if tender engines were 
found to wear the bottoms of their cylinders more than 
tanks, I should be inclined to think there was. 

6. As to running the French engine without rods, I 
believe in any amount of experiment; happy the man 
who is in a position to gratify his experimental bent; but 
all they could have desired to know was the effect of 
merely taking the rods off; if the engine had remained 
altered only asto the absenceof those parts, some enlighten- 
ment might have been shed upon them; but it has been 
often proved that if the rods be taken off an engine, and 
she be pulled about ‘“‘dead” for a minute or two (say 
taken out of one road of a running shed and put back in 
another), the rods would not go on; much less likely then 
are the wheels to remain in position when under steam. 
Since last writing I have found some account of this 
engine in ENGINEERING, February 10, 1893; I have not 
the other numbers, though, so should be glad to accept 
your correspondent’s offer. 

7. I think he is quite right in entirely neglecting the 
(very) partial fixedness of the coupling-rods. I have seen 
a good authority state that connecting-rods approximate 
to the condition of being fixed ; true, they do, but so little 
that it should only be mentioned in order to insist on its 
being entirely ignored ; especially in the case of a loco- 
motive, which not only has more side play in little and 
big ends when new than has a stationary engine, but there 
is also the lateral movement of the engine relatively to 
the driving wheels, which still further invalidates any 
supposition of their being fixed (i.c., the rods). As to 
coupling-rods, whether dealing with them or connecting- 
rods, evidently if designing without any regard to prece- 
dent, we must not take account of initial condition, when 
dealing with the extent of encastrement (I borrow 
“* Novoe Vremya’s” word ; it isa nicer one than “ fixed- 
ness”); we must take the case of likely maximum wear, 
both inside the bush, and also on the faces ; where bushes 
(as distinguished from split brasses) are used there is 
often } in. side play, and anything from } in. to 
4 in. in the hole, before being renewed; taking these 
amonnts, and also considering the small width across the 
face of the bush (say 54 in.) as compared with half length 
of the rod, we see that a very great flexure, 3 in. or 4 in., 

rhaps, would be permitted before the ‘fixing ” came 


into play, and unfortunately the greatest wear of bush 
(they always wear oval) occurs in a fore-and-aft direction, 
which is just the worst for our purpose, 

As to side play, on some foreign lines, with severe 
curves, the coupling-rod brasses ah or more when 
put up new. Even supposing we coul 


put up a coupling- 





rod with say 7; in. play both ways, and this were to re- 
main 80, it would be inadvisable to avail ourselves of its 
near approach to being fixed; because then, when there 
was a tendency to flexure, it would throw a severe strain 
on the washer, and put asevere local pressure on the two 
opposite edges of the bush, which would not make it less 
liable to get heated. : 

Professor Perry, in a paper read to the Physical Society 
(1891), mentions the neglecting of this encastrement ; 
but he merely mentions the fact of the pins being very 
short ; I have added, as being of more importance, some 
other points, such as maximum wear, &c. As a matter 
of fact, I do not suppose any one ever does start to design 
a coupling or connecting rod without any regard to pre- 
vious practice ; if he could put this away from him en- 
tirely, he would have to allow a good margin on account 
of the absolutely indeterminate strains due principally 
to slipping, especially when sand is used; ‘* Novoye 
Vremya”’ gives a pretty wide margin, when giving safety 
factor as from 2 to 5; he does not say how he discriminates 
in his choice for a particular case. His average working 
stress of 8 tons per square inch seems rather high; Ido 
not quite follow him here; he gives a safety factor and 
also the working stress ; the latter is generally fixed by 
the former ; you can either tell a person to design a struc- 
ture for certain known strains, and use steel of 60,000 lb. 
ultimate strength, and employ a safety factor of 5, or 
you can save your breath and put it more neatly, by 
telling him at once to take working stress as 12,000 ; or, 
if in addition to known stresses, there are others that are 
more indeterminate, you would tell him to deal with the 
known ones only, and take the working stress as 10,000, 
say; youdo not worry him about this ‘* factor,” nor your- 
self either; you know there are certain indeterminate 
strains, due to sudden shocks, distortion of parts, 
unsatisfactory workmanship, or what not, and you 
lower the working stress accordingly, whereas if any- 
body asked you off-hand what factor you_had used, 
you very likely would not know (or care). This phrase 
“factor of safety” has a morbid attraction for some 
people (chiefly first-year apprentices); where I should use 
it would be when giving general instruction as to the 
design of any structure, not knowing beforehand the exact 
strength or nature of the material that would be eventually 
used ; then, whether iron or steel be used, the harmless 
necessary draughtsman would be fully equipped. Thereis 
nothing startlingly new in the above remarks, only I do 
not understand the rationale of giving a working strength 
and a safety factor as well. 

As to his concluding sentence, I see he has located the 
device I mentioned ; of course any water adhering to the 
plunger has to pass two glands before getting into the air 
cylinder ; these may be in more or Jess good order ; how- 
ever, instead of adducing any arguments pro and con., I 
may say at once that no more difficulty bas been found in 
the working of the brakes, where the pump has been thus 
fitted, than in any of the others ; also, the device will not 
be perpetuated under the present régime owing to the 
adoption of injectors. | ‘ ; 

By the bye, I have seen it stated in connection with 
lateral swaying, that it is resisted by friction at the 
wheel treads ; there is the side play in boxes and horns to 
be reckoned with, however; the engine would move 
through this distance (after 12 months, say, three-eighths 
total play) transversely before requiring to slide on sails, 

Trusting all parties concerned will survive this large 
encroachment on your space, 

I remain, Sir, yours, &c., 


November 10, 1894. H. Rotrr. 





EFFICIENCY OF THE SERVE TUBE. 
To THE EDITOR OF ENGINEERING. 

Str,—Mr. Gross, in his letter of the 26th ult., says, 
with reference to the representations of bis company that 
the internal surfaces of plain and Serve tubes are of 
equal value, and regarding the comparatively small 
evaporation of the Serve tube, in view of its baving nearly 
double the internal surface, that the reason it does not 
evaporate, under these reprérentations, double the amount, 
‘*is that the heat does not exist,” while others attribute the 
reason to the Serve tube having nothing like the value 
claimed for it, as above. Mr. Blechynden’s trial clearly 
demonstrated this, and that under the conditions, with 
heat supplied equal to the ability of the surfaces to absorb 
it, and so as to maintain the temperatures the same, with 
the different tubes, the value of the outside surfaces of 
the plain and Serve tubes was as 1 to 1.33. 

If, therefore, Mr. Gross bas any grounds whatever for 
this extraordinary claim of equal value for the surfaces, 
pied is it he does not put them forward to controvert such 
definite and circumstantial proof to the contrary? This, 
however, he apparently declines, in the way he did the 
original request for waste gas temperatures, &c., pertain- 
ing to what was put forward as fair and elaborate trials 
in proof of the claims made with reference to this tube. 

Most of the claims appear now to have rested on no 
adequate bases, and are, in fact, so pretentious that en- 
gineers who are denied essential information, will be 
inclined to regard them as sanguine expectations, and 
unworthy of particular notice. But when a large and 
ivfluential manufacturing firm, such as Messrs. John 
Brown and Co., bring forward a thing of the kind, 
with such representations, its adoption in some measure 
is certain ; and this gives rise to questions from others, 
which every marine engineer engaged in constructing 
steamers has had to consider in some way; and unless 
_— have been more successful than I have, have received 
nothing more definite than a catalogue, and Messrs. J. 
Brown and Co.’s representations, and, moreover, are 
informed that the engineering of the matter has to be 
intrusted to them; and in lieu of being convinced, are 
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offered a guarantee, which, when fully gone into, does not 
appear in any definite way to sustain the principal claims. 
essrs. John Brown and Co. further request any 
one to try the boilers they have available at Sheffield ; 
but, as pointed out, it is unlikely that they have in readi- 
ness the means of trying the questions that are of interest 
in the matter, viz, first, the augmentation of plain tube 
surface necessary to secure the same result with the same 
expenditure of heat; and, second, whether this aug- 
mented tube surface can be accommodated in the same 
size tube-plate without undue reduction of the tubes, and 
without affecting the steaming space or draught area. 

So it is unlikely, in the face of the reluctance to afford 
other information, that, by proceeding to Sheffield, one is 
likely to obtain much information on these points. 

I regret having been unable to point out sooner, with re- 
ference to mine of the 19th ult., that I have represented 
the Serve tube as seen in the light of Mr. Blechynden’s 
trials in a somewhat too favourable position in represent- 
ing its value, as compared with the plain tube, as 1.4 to 1; 
it should have been as 1.33 to 1, the difference arising 
through the tubes being of different sizes, which con- 
sideration was omitted in the application of the ratios. 

Applying this figure, therefore, to the 807 square feet 
of plain tube surface of the catalogue experimental boiler, 
we find that it requires 807 x 1.33 = 1076 square feet of 
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Ditto 
Catalogue. Altered as 
Above. 
— | 
Serve Tube | Plain Tube | Plain Tube 
Boiler. Boiler. | Boiler. 
Tube surface, outside or in- 
side.. a << ge Inside Outside Outside 
Heating surface in tubes, | 
all 7 ft. 64 in. : 1312.9 807.6 1064.9 
Heatingsurface, total ..| 15364 1031.0 | 1288.4 
Steaming space between 
tubes aa a ..| 243 in. 243 in. | 24 
Flue area through tubes ..| 5} sq. in. | 6.18q. in. | 5.95 sq. in. 





lain tube surface to give the same evaporation as the 
Serve, or practically the same as the proposed plain tube 
boiler, of the same size formerly mentioned, arranged 
with 24-in. tubes instead of 3} in. 

The principal claims and representations put forward 
by Messrs. John Brown and Co., for the Serve tube, as I 
understand them, are: 

1. A superior evaporation in boilers of the same size, 
fitted with tubes of the same outside diameter, of about 
15 per cent. 

2. The internal surface is equal in value to that of the 
plain tube. 

3. Considerably increased draught area in boilers of 
the same size, to give the same evaporation. 

4, Considerably increased steaming space between the 
tubes, in boilers, as above. 

5. In boilers of the same size constructed to give the 
same evaporation it is necessary to reduce the tubes in 
— like the ratio of from 3}in. in diameter to 

in. 

With regard to the first of these claims, I think it pro- 
bable that with a certain draught it may be obtained, but 
the information available in the shape of proof is neither 
full nor well authenticated. Mr. Blechynden has, I think, 
fully disproved the 2nd, while the 3rd, 4th, and 5th 
do not appear to be at all justified, and which will, 
perhaps, be more readily understood by a graphic repre- 
sentation of the arrangement I have p hell alluded to, 
as above, 

The right-hand arrangement with the 24-in. plain tubes, 
has 1.33 times the outside tube surface of the 3}-in. dia- 
meter Serve tube arrangement on the left-hand, and it 
will be noticed from the Table that the draught area and 
steaming spaces are practically the same. 

x therefore, think that if Messrs. John Brown and Co. 
consider it necessary to adopt Serve tubes of the sizes 
they ai pear to advocate, there is no reason whatever 
for applying them in new boilers, as the equivalent sur- 
face can always be easily obtained by slightly smaller 
plain tubes in the same space. But in retubing boilers, 


when an increased performance is desired, or when the 





draught is being increased, they afford a ready means of 
considerably increasing the efficiency of the surface. 
Yours faithfully, 
JOSIAH _ M‘GREGOR. 
78, Queen Victoria-street, London, E.C., 
November 13, 1894. 





CAPITAL AND LABOUR. 

To THE EprToR OF ENGINEERING. 
Sir,—“T.” invites me to reply to four questions. I 
am quite willing, as the issues are clear enough ; the only 
fear I have is for the space I must occupy, for ‘*T.” 
should remember it is easy to propound four keen ques- 
tions concisely, whilst the answers cannot be so contracted. 
In my letter dated May 2, “‘T.” will find the following 
principle: Every person is entitled to every particle of 
wealth produced by himself, much or little, no more, no 
less. I propose to show that this principle covers his 
Questions 1 and 2(No. 1, by.the way, does not contain a 
question at all). To carry out this it is quite evident the 
a must take production entirely into their own 

ands, and to do this is just the problem with which 
labour is at present wrestling. It is bya ay | to be re- 
cognised that the only hope for labour is that labour and 
capital must be combined in one and the same persons. 
To obtain possession of capital is the point which always 
has, and still does, puzzle labour, and her want of it has 
nm the taunt of her opponents. Yet the method by 
which labour will obtain capital is so extremely simple 
that its very simplicity is the reason labour has so far 
missed it. There is every prospect that labour will, ina 
few years, dominate, if not entirely control, the House of 
Commons. I need hardly inform ‘‘T.” that those who 
control the House of Commons control the national 
exchequer, and bearing in mind that England at 
one time paid 20 millions to free black slaves, it 
is easy to imagine that a labour Parliament would 
readily lend a few millions to any well-laid scheme 
by which their own countrymen could free them- 
selves from their present position. Taking one class of 
production at a time, and starting with the simplest 
first, and financing it as above, no great difficulty could 
arise in placing it entirely in the hands of its workers in 
the form of a society under proper organisation. Take 
bakers, now working for odd employers all over the 
country ; they could work just as wal for one body called, 
say, the Bakers’ Society, and all their own produce would 
be their own, and out of which they could speedily repay 
the loan, and be free ever after. I cannot conceive a 
better cause for setting aside a portion of the national 
wealth than the gradual lifting of the entire communit 
section by section. ‘‘T.” will see the bearing of what 
have said yng his first two questions, because, under such 
a system, the ‘‘ proprietors” or employers he refers to 
would become veritable fifth wheels to a coach, and, ere 
long, be as extinct as the dodo. Believing, then, it is 
sible, and very probable, that labour will stand by 
erself, it is useless for me to justify, or otherwise, the 
actions of the men he refers to in Questions 1 and 2. 
Moreover, I am not the least exercised as to whether the 
present system is justifiable or not; but, just as rail- 
ways superseded stage coaches—not because the latter 
were unjustifiable, but because the former proved the best— 
so I would have a new system supersede the present, be- 
cause one can be found free from the evils of the present. 
The chances are all against our present system being a 
good one, being merely the growth of centuries, without 
design at its inception, and having only undergone patch- 
ing processes ever since. 

Question 3.—Most certainly a man who invents or im- 
proves a machine, methods, or anything else, is entitled to 
the bulk of the valueof theimprovement(Isay bulk, because 
there are certain drawbacks which I think I need not 
enumerate here). Under thesystem I have sketched, ‘* T.” 
will perceive inventors would have every opportunity to 
obtain value, because it would be manifestly to the advan- 
je of all the societies to encourage their members and 
others to improve their methods, even if only 203. were 
saved thereby. There is a strong characteristic about 
this question I cannot help remarking. There is nothing 
in my contributions to warrant ‘‘ T.” putting the question 
to me at all. He seems to think because I wish to estab- 
lish an equitable distribution of wealth that I wish to 
annihilate it, and that a man with more than a copper 
coin in his pocket is a bugbear to me. He mistakes me 
entirely, as I advocate the exact reverse of robbery. 
Please read again the formula repeated early in this 
letter, and note “much or little.” I have no objection to 
a man being a millionaire, provided he has obtained his 
wealth by his own effort entirely or by gift, and provided 
he shall not have the power to exploit others with it. At 
present a man with a million uses it to employ labour in 
some form, and secure all he can of the produce. Under 
the system I have named, he could only spend his million, 
because the workers would be all employing themselves. 
Money would then become exactly what it should be, 
viz., an instrument of exchange only. 

The employer in the fourth question I regard in the 
same light as the previous cases. ‘‘ T.” attempts to justify 
the employer because co-operation failed. If failures 
could procure the downfall of a system, capitalist em- 

loyers would have gone by the board long ago. 

abour has long looked to co-operation for salvation, but 
it has proved too weak-kneed to be effective. Co-opera- 
tion is merely the transfer of a bad system from the 
hands of one or a few to the hands of many. An evil 
in the hands of one man is not removed by being divided 
over 500, it is rather multiplied. The working for the 
sake of securing profit and not to supply actual wants, 
the opposition, competition, and enmities of a compara- 
tively few employers, are transferred to large bodies of 
workers. Gould a wave of a wand transform every busi- 





ness in the country into a co-operative concern, the un- 
employed problem would not be changed one iota. The 
competition among them would surely and quickly pare 
down any advantages there may be in the system, until 
at last, out of sheer self-preservation, the various societies 
in each trade would federate, and so arrive at the point 
where I maintain labour should start, viz., every class of 

roduction owned and controlled by its own producers. 
Failing other methods, I should, of course, support co- 
operation, but I regard it merely as a north-west passage 
to India. 

T have been as brief as possible, but I think your readers 
will see the drift of my arguments. ‘‘T.” promises criti- 
cism of my ar, ee and already says they area ‘‘mis- 
nomer on capital and labour.” If that is criticism, I 
merely smile at that, for it is mild compared with the 
crass ignorance on these subjects exhibited by a leading 
statesman (?) who, a few days since, branded the aspira- 
tions of labour to become the master of capital as the 
“principles of brigands.” Apparently “‘T.” is afflicted 
with these brigandage notions, or he would not have asked 
Question 3. Nothing dulls the vision so completely as 
prejudice. Yours faithfully, 

Net 8, 1894. F. G. W 





LAUNCHES AND TRIAL TRIPS. 
Messrs. Furness, WitHy, AND Co., Limited, Hartle- 
1, launched on the 15th inst. a steel screw steamer 
co Id i he rd a L d 
named Ailsawald, built to the order of Messrs. Lunn an 
Maccoy, Newcastle-on-Tyne. The vessel is over 320 ft. in 
_—_ The engines and boilers have been constructed 
by Messrs. T. Richardson and Sons, Hartlepool. 


Messrs. R. Napier and Sons, Govan, launched onthe 14th 
inst. a steel screw steamer of about 2500 tons, for the Atlas 
Steamship Company, Liverpool. This vessel is to form 
one of the line of steamers which the owners established 
upwards of 20 years ago between New York, Hayti, 
Jamaica, and the Republics of Colombia and Costa Rica. 
In view of the general tropical character of the trade, the 
passenger accommodation of the vessel is entirely above 
the main deck and amidships, 30 large state-rooms, pro- 
vided for the complement of 60 saloon Loe gem. being 
on this deck, and the dining saloon, social hall, smoking- 
room, and other modern accessories essential to comfortable 
travelling in commodious houses on the promenade. The 
crew, contrary to the usual custom, are placed in the 

p, where they have commodious and roomy quarters. 
he general dimensions are: Length, 322 ft. ; breadth, 
38 ft. ; depth, moulded, 26 ft. The machinery consists of a 
set of triple-expansion engines, with cylinders 24 in., 40 in., 
and 68 in. in diameter, and a stroke of 48 in. ese are 
supplied with steam by two unusually large single-ended 
boilers carrying 200 1b. pressure. Howden’s forced draught 
has been fitted, the intention ape to maintain an indi- 
cated horse-power of over 2000, which, it is expected, will 
propel the vessel at a mean speed of nearly 14 knots. 








Messrs. Alex. Stephen and Sons, Linthouse, Glasgow, 
launched on the 15th inst. a steel screw steamer named 
Dionée, of the following dimensions: 300 ft. by 40 ft. by 
264 ft., built to the order of Mr. A. C. Le Quellec, Bor- 
deaux, for whom the Messrs. Stephen had previously built 
five sailing vessels. She has been designed to carry about 
3750 tons deadweight. The engines are of the most im- 
proved triple-expansion type, having cylinders 22 in., 
36 in., and 59 in. by 42 in. stroke, and will be supplied 
with steam from two single-ended steel boilers constructed 
for a working pressure of 160 lb. 





Messrs. Scott and Co., Greenock, launched on the 15th 
inst. a large steel screw steamer Dardanus, for the Ocean 
Steamship Company, Liverpool. Dimensions: Length, 
390 ft.; breadth, 49 ft. ; depth, 30 ft. Gross tonnage, 
4872 tons ; deadweight capacity, 6400 tons. 





PLatiINuM.—Ib is reported that the platinum mines of 
the Ural Mountains, which yield the bulk of the world’s 
supply of that metal, are being worked to their full capa- 
city. The mines have also orders on hand which will 
occupy them for two years to come. 





CaTALoauEs.—Messrs, Henry F. Joel and Co., of 31, 
Wilson-street, Finsbury-square, E.C., send us a copy of 
their catalogue of engines, boilers, turbines, dynamos, 
motors, accumulators, and general electric fittings. The 
catalogue contains, in addition, a good deal of useful ad- 
vice as to the erection and management of electric installa- 
tions. Prices are given throughout.—We have received 
from Messrs. James Archdale and Co., Birmingham, a 
copy of the sixth edition of their illustrated price list of 
machine tools. Nearly every form of machine tool is 
made by Messrs. Archdale, and upwards of 150 different 
types are illustrated in the new catalogue, full prices 
being added in every case. The volume is of very handy 
size, and is strongly bound, whilst the printing of the 
blocks and woodcuts leaves nothing to he desired.—The 
Brown and Sharpe Manufacturing Company, of Pro- 
vidence, R.I., have long had a well-sustained reputa- 
tion for milling machines and cutters; and they have now 
issued a pamphlet giving illustrations of several stan- 
dard forms of cutter made by them. These standard 
forms are 19 in number, and are made in 849 sizes. 
One of the most interesting of the illustrations is a gang 
of cutters for finishing at one operation the bed of a 


universal grinding machine. In this instance five cutters 


are mounted on the same spindle.—Messrs. T. Ledward 
and Co., of 35, Queen Victoria-street, London, E.C., have 
sent us a copy of their new illustrated catalogue of steam 
appliances, amongst which are included various forms of 





condensers, steam Moa ciectons, and radiators, as well as 
ilers. 


complete engines and 
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MACHINE TOOLS AT THE ANTWERP EXHIBITION. 
CONSTRUCTED BY MM. FETU-DEFIZE ET CIE., LIEGE, BELGIUM. 
| 
Fig.7. 
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On this page we publish some further examples of 
Belgian machine tools that were shown at the recent 
Antwerp Exhibition by Messrs. Fétu-Defize and Co., of 
Liege (see page 591 ante), ‘Figs. 1 and 2 show a 
vertical lathe with horizontal face-plate. The tool- 
holders are mounted on a horizontal slide that can be 
raised or lowered by hand or power, and they can be 
set to any desired angle, height, or position with 
reference to the centre of the face-plate. It will be 
noticed that the cutters are kept steady by counter- 
weights suspended to chains that pass over pulleys 
mounted at the upper a of the holders. The 
face-plate is driven by bevel gear as shown, This 
t of lathe is made by Messrs, Fétu-Defize in four 
sizes, the maximum diameter of work that can be 
handled varying from about 55 in, diameter in the 
smallest, to 118 in. in the largest ; the weight of the 
machine ranging from 8 tons to 19 tons. Figs. 3 and 
4 illustrate a useful class of light belt-driven spring 
hammer ; this tool is made in three sizes, the lign test 
having a tup weighing 55 lb., and the heaviest Ib. ; 
the rate of se per minute varies from 275 
to 225. There is nothing very unusual in the 
design ; the spring is operated by a short connect- 
ing-rod hung to the face of the driving pulley, and 
the man in charge controls the blow by the hand 
lever that operates a tightening wheel and throws 
a strap brake on the pulley in and out of gear. 
The smallest size can take work up to 2.75 in. in 
diameter, and the largest 4 in. The vertical milling 
machine illustrated by Figs. 5 and 6 is of an ordinary 

attern, and, as will be seen, is very completely 
urnished with means of imparting and controllin 
every motion necessary for a considerable range o 
work. Machines of this type are made by Messrs. 
Fétu-Defize in six sizes, the diameter of the table 
varying from 15.75 in. to 47 in.; the range of 
longitudinal travel from 15.75 in. to 39 in., and of 
transverse travel from 19 in. to 63 in.; the weight of 
the largest-sized machine is about 17 tons. The repu- 
tation of Messrs. Fétu-Defize and Co. was certainly 
enhanced by their admirable display of machine tools 
at Antwerp. 


PRESSED STEEL AXLE-BOX. 

A STRIKING feature in the design of rolling stock is 
the introduction of stamped or pressed steel fittings 
in lieu of the cast or built-up material of former 
years. One of the most difficult parts to treat in this 
manner is the axle-box. This is mainly due to the 
need of deep square-angled recesses for the accommo- 
dation of spring buckles, bogie-bars, and axle-guards. 
These recesses can only with mayen | be made by any 
process which aims at bending a steel plate of uniform 
thickness to the —— changes of the customary cast 
outline. The box we illustrate on the next page consists 


of a stamped oil-tight casing of about yy in. in thickness, 
in the upper part of which is the bearing, or combina- 
































Fig5. 
























































tion of key-plate and bearing, fitted with lugs project- 
ing through apertures in the top of the box, and com- 
municating the longitudinal and lateral thrusts to a 
saddle of g-in. steel plate. In this the spring seat 
and axle-guards are formed by punching out and turn- 
ing up portions of the metal, so as to make the neces- 
sary receptacles ; the saddle is then bent to shape, and 
braced across the bottom. 

An advantage of this method of manufacture lies in 
the ibility of employing a stiff steel of compara- 
tively high carbon quality (in place of the softer, 
easily deformed, and therefore less suitable steel neces- 
sarily employed in the processes hitherto in use), as 
no greater punishment is inflicted on the material 
than bending through 90 deg. 

The method employed by Messrs. Longridge and 
Twinborrow, of Birmingham, not only provides for 
the removal of superfluous material, but guarantees 
the full thickness of the original plate wherever sub- 
jected to working strains and friction ; the destructive 
effects of the latter may be met by renewable fitting 
pieces shown in the perspective view fitted into the 





axle-guard grooves. The use of several patterns of 


loose pieces —_ the standard stamping to a variety 
of designs of rolling stock. 

Suitable lugs may be readily provided to secure the 
vertical bolts of a diamond bogie frame. A very im- 
portant feature in the manufacture is the absence of 
all welding, and consequent certainty of solidity 
throughout. This, with the possibility of effecting all 
the necessary —— by a single process, insures 
cheap and rapid production. 

The detailed construction of the axle-box will be 
understood from the illustrations on the next page. We 
should add that the manufacture is in the hands of the 
Patent Axle-Box and Foundry Company, Limited, of 
Saltley, Birmingham. 





INDUSTRIAL NOTES. 

THE report of the Labour Department of the Board 
of Trade states that, so far as the returns relating to 
employment received by the department are concerned, 
they indicate a slight improvement in the condition of 
the labour market during the past month. The effect 
of the termination of the coal dispute in Scotland is 
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PRESSED STEEL AXLE-BOX. 
CONSTRUCTED BY THE PATENT AXLE-BOX AND FOUNDRY CO., LIMITED, BIRMINGHAM. 
(For Description, see opposite Page.) 





clearly perceptible. Fifty-seven societies, with an 
aggregate of 358,507 members, made returns, which 
show that 26,404, or 7.4 per cent. of the total, were un- 
employed, as against 7.6 per cent. in 53 unions during 
the previous month. The percentage for the corre. 
sponding month of last year was 7.9, but then only 26 
societies were indicated on the curve line. The curve 
line shows that while the year commenced at 8 per cent. 
unemployed, as against 10 per cent. in 1893, the lowest 
point of about 6 per cent. was reached at the end of 
April, or two months earlier than last year ; at the end 
of September the same point was reached in both 

ears of about7.6 per cent. Since that time the curve 
ie been downwards toa lower level this year, whereas 
last year it was rising to a higher point of nearly 8 
percent. These fluctuationsin employment are attract- 
ing attention more and more, because they show that 
the average earnings of the people, even in the better 
trades, amount to much less than the normal rates of 
wages, and are, therefore, the real test of the purchas- 
ing power of the workman, taking the year through. 
Of the 57 unions making returns this month, 15 de- 
scribe trade as heing ‘‘ good,” 17 as ‘‘ moderate,” and 25 
as‘‘bad.” In coal-mining, returns were received from 
904 collieries, at which 239,959 workpeople were em- 
ployed. In these some improvement was manifest. 
The average number of days during which coal was 
hewn and wound at these collieries was 4.95 days per 
week, or close upon 5 days, as compared with 4.88 
and 4.63 respectively in the two preceding months. In 
the ironstone districts the average number of days 
worked at 26 iron mines in Cumberland and Lan- 
cashire, employing 5094 workpeople, was 5.93, or 
nearly 6 days per week. The average for the month 
previous was 5.96, even a closer approximation to 
6 days per week. In the Cleveland district, also, the 
ironstone miners have been fairly well employed. Em- 
ployment had improved in the pig-iron trade, for 22 
more furnaces were in blast, employing an additional 
565 workmen, covering about three-fourths of the iron- 
masters in the United Kingdom. The figures given 
are 261 furnaces in blast, employing 17,592 workmen. 
The increase is mainly in Scotland, by the termination 
of the coal dispute. The steel trade has improved in 
most districts, but in Scotland to a greater degree 
than elsewhere. 

The report shows that most branches of the engineer- 
ing and kindred trades continue in a depressed con- 
dition, though there is a slight improvement on the 
previous month, the unemployed having fallen from 
9.8 to 9.5 per cent. Still the rate is very high for this 
class of trades. The shipbuilding trades are even 
worse, the proportion of unemployed members having 
risen from 18,2 to 18.5 per cent, The depression 
seems to be general in most of the shipbuilding dis- 
tricts. The building trades have kept fairly well 
employed, though the percentage out of work has 
increased from 3.6 to 3.8 per cent. But this increase 
is mainly due to seasonal causes. The furnishing and 
wood-working trades generally keep fairly busy on the 
whole, the proportion out of work being 4.6 per 
cent., a trifle less than last month. In the printing 
and bookbinding trades the improvement is substan- 
tial, the proportion out of work having fallen from 
6.5 to 5.1 per cent. But this also is due to seasonal 
causes mainly, Employment in the boot and shoe 
trades is very quiet in most of the chief centres. In 


the clothing trades the ‘‘ ready-made” branches con- 
tinue slack, but the bespoke branches have improved. 
The hat-making trades are depressed in most cases. In 
the textile trad 


es employment is somewhat variable. 






































The cotton trade has improved, but in some districts 
more than in others. The woollen trades generally 
have improved, the workpeopl~ being well employed, 
as a rule, and the worsted trades have improved in 
some districts. The lace trades also manifest some 
improvement. The hosiery trades are only moderately 
employed, and the same may be said generally of the 
silk trades. Dock and riverside labour has been fairly 
employed in London and at most of the principal ports 
of the kingdom. But the number of seamen shipped 
shows a decrease of 5.5 per cent., and as compared 
with the same period of last year, of 6.5 per cent. At 
nearly all ports the number of seamen is in excess of 
the demand, so that any permanent advance in rates 
is out of the question at the present time, Agricul- 
tural labourers have been fairly busy, owing to the 
heavy root crops and other agricultural work at the 
period of the year reported on. The fishing industry 
has been above the average catch, but the more recent 
storms have played havoc with some of the fishing 
boats. The review, as a whole, is not quite so dis- 
couraging as was supposed, but the outlook is by no 
means bright, even for those industries that have least 
felt the strain of the continued depression. 


The number of fresh labour disputes in the month 
was fewer than in the month previous, the total re- 
corded being 55, or 14 less than last month, but it was 
13 more than in the same period of last year. Of the 
55 no fewer than 17 were in connection with mining ; 
13 in the textile trades, six in shipbuilding, and six in 
the clothing trades ; four in connection with seafaring 
and dock labour ; three in the building and three in 
the engineering, iron, and steel trades, the other three 
being miscellaneous. None of the new disputes were 
of great importance ; but in 49 of them some 17,258 

rsons were involved ; and in eight new and 32 old 

isputes 7300 persons were involved, these being un- 
settled at the end of the month ; 22 old disputes, involv- 
ing about 31,000, were brought to a conclusion, includ- 
ing a portion of the Scotch miners. There were 65 
changes in wages and hours reported—48 in wages, and 
17 in hours. The number of persons involved in 27 
cases of increase of wages was 11,500, and in 15 de- 
creases in wages 10,000 respectively. In the list of ad- 
vances in wages are to be found the wrought-nail makers 
of South Staffordshire and East Worcestershire, about 
from 6000 to 9000 persons, and 5000 coal-miners in 
Cumberland. Only about 2700 persons were affected by 
the 17 cases of reduction of working hours. Of these 
925 were Government employés, 422 in the building 
trades, 689 in the engineering and metal trades, 348 
in the printing trades, 100 in the clothing trades, the 
remainder being miscellaneous. In the building trades 
there were advances in wages in about a dozen places ; 
in the metal trades, &c., the advances affected 6462 
persons ; in the textile trades, 3524; in the clothing 
trades, &c., about 260; in the printing trade, 45; 
and about 200 others in miscellaneous industries. Con- 
sidering the general state of trade, these advances in 
wages are significant. Decrease in wages affected 5240 
miners; 900 in the metal trades, including engineers, 
&c., at the Staveley Iron Works ; 3050 glass-workers, 
200 wood-workers, and 600 in the clothing trades. 
The decreases amounted to about 6d. per day in many 
cases, and on piecework to about 10 per cent. in 
ie asa It appears that, in spite of the efforts of the 
Sailors’ Union, there was a general decrease in the 
rates per month of seamen at Cardiff of 10s. Reduc- 
tions also took place in agricultural labourers’ wages 
in some districts. 

The Labour Department has for some time been 
engaged on a very interesting inquiry, namely, the 
irregularity of employment. e first result of that 








inquiry published is with regard to the engineering 
trade. The calculation is in this case confined to 
Leeds, the ‘“‘ vacant book” being the basis of the 
figures given. The vacant book only registers the 
out-of-work, not the sick or superannuated. The 
mean number of members is given for three years— 
1888, 1889, and 1890. The average would be about 
1768 members. The total days lost in the year were on 
an average 8.1 working days per member per year. In 
1888 the time lost was equal to 12.5 days, in 1889 to 2.9 
days only, and in 1890 to 8.9 days. This shows a great 
fluctuation; but the average for the three years is not 
large—a little over eight days in the year—exclusive, 
of course, of the usual holidays. On the whole, this 
would show 50 weeks of earned wages in the year, 
instead of 52, the reduction amounting to two full 
weeks’ wages. In the average daily number signing 
the vacant book certain other phases of the question 
appear: in 1888 the highest daily average was in 
January and February ; in 1890 it was in November and 
December. In 1889 the daily average was about equal 
during the first four months of the year, the highest 
number, the last four months being also nearly equal, 
the lowest number. But when we come to the actual 
pressure of out-of-work on the individual members, we 
find that in 1888 and 1890 there were 27 per cent. of 
the total number of members signing the vacant book ; 
in 1889 there were only 11 per cent. Thus the number 
of days lost by those out of employment would be, in 
1888, 47 days ; in 1889, 26 days ; and in 1890, 32 days. 
The number signing the vacant book was, on an 
average for the three years, 381, while the average in 
work, not signing the vacant book, was 1383. In 
another form the result stands thus : 78 per cent. did 
not sign the vacant book; 14 per cent. lost four 
weeks ; 5 per cent. lost from four to 12 weeks, and 3 
per cent. lost over 12 weeks, on the average. There 
are no doubt great difficulties in so arranging the work 
that employment shall be constant and continuous, 
but the advantages of the system, if practicable, would 
be immense, not only to the individual workers, but to 
the society of which they are members, and to the com- 
munity in general. 





The report of the Boilermakers and Iron Ship 
Builders’ Society for this month is not very encouraging 
from a labour point of view. The total number on the 
funds was 9352, as against 7044 last month. Of the 
total; 108 had cards granted, 2944 signed the vacant 
book, and 4691 were on donation benefit ; 1214 were 
on the sick list, and 395 were in receipt of super- 
annuation allowance. Though there were 43 less sign- 
ing the book for exemption from contributions, there 
were 137 more on donation, and 96 more on the sick 
fund. The percentage of unemployed, irrespective of 
sick and superannuated members, was 20, as against 19 
per cent. of the totallast month. This is an enormous 
proportion. In view of this fact, the council are 
taking steps to prevent overtime, except ‘‘in very 
special cases,” and also to prevent those in work 

oing jobs outside their shops or yards for others. 
The rules are to be enforced in all cases where 
overtime is worked, or outside jobs are taken. 
There is also to be greater strictness in the ad- 
ministration of the benevolent fund, designed only 
for ‘“‘ deserving members.” The report calls attention 
to the composition of the Trade Union Congress, and 
a vote is being taken as to whether the society shall 
send delegates in future, and contribute to the expenses. 
In placing the matter before the members, the council 
select six of the great skilled trades, with 195,683 
members, who only sent 21 delegates in all ; four of 
them sending four delegates each, one three, and the 
other two delegates. Then they give three other sets 
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of unions—Gasworkers and Labourers, 15; Miners, 
42; Cotton Operatives, 43; or a total of 100 delegates, 
as against 21 of the skilled unions. They further call 
attention to a resolution of the Parliamentary Com- 
mittee to intervene as arbitrators in any dispute be- 
tween union and union. The report says that ‘‘ the 
great majority comprising the committee have no 
knowledge of the skilled trades,” and therefore they 
cannot act as arbitrators in technical disputes. The 
society has still a balance in hand of 164,708/. 10s. 9d., 
but there was a decrease last quarter of 6624/. 17s. 6d. 
There was a decrease of contributions to the extent of 
3274/., and an increase of 5607/. for unemployed benefit, 
and 751/. for benevolent grants. But the expenditure 
was for the relief of distress caused by bad trade, and 
therefore an enormous benefit is conferred upon the 
members and upon the community. In six months 
23,7521. 3s. 2d. has been paid to out-of-work members, 
and 3188/, as benevolent grants; as sick pay, 11,350/. 
10s. 6d.; and superannuation, 2851/. 7s. This is a 
good record for six months of provident benefits alone. 





The engineering trades and cognate industries in 
Lancashire remain without material change. Gene- 
rally the establishments are moderately employed. 
Stationary engine builders and machinists are tolerably 
supplied with work, but machine tool makers for the 
most part are indifferently off for orders ; to this, how- 
ever, there are exceptions, fortunately. Locomotive 
builders are very quiet, and boilermakers have ex- 
perienced a falling off recently. Taking the trade all 
through, it may be described as quiet, for even the 
establishments that are fairly well employed only seem 
to be yo going from hand to mouth. New work 
comes in but slowly, and at very low prices. In the 
iron trade business has been very slow and unsatisfac- 
tory, with a weakening tendency in prices. The 
finished iron trade is depressed, the forges generally 
only doing about two-thirds full time. In the steel 
trade business is quiet, very little real weight of work 
doing, and prices are not very strong. Taking the labour 
reports for the past month, they show that the engi- 
neering and iron, steel, and metal trades have been 
slack in the Manchester district, with about the exme 
number unemployed as for the last two months. 
Brassfounders also are slack, and at Warrington, 
Stockport, and Northwich all these industries are in 
a very quiet condition. In the Oldham district engine 
fitters, turners, general fitters, boilermakers, and mule 
spindle makers are slack, and trade in the machine 
shops is dull, exceptin the ring-frame and throstle de- 
o»artments, where the men are fully employed. In the 
Bolton district there has been some improvement in 
the engineering and iron trades, but there are still a 
large number out of work. In the Accrington and 
Burnley district the iron and machine trades are 
busier than they have been, and fewer men are unem- 
ployed. Inthe Barrow-in-Furness district there are 
about 7 per cent. of marine engineers out of work, 
other branches of the engineering trades are declining, 
and the iron and steel workers are slack. In the Liver- 
pool district all branches of engineering and similar 
trades are slack, a large number of boilermakers and 
riveters being out of work. There has been a slight 
improvement in the tinplate trade. Altogether the 
reports are far from encouraging, but the depression 
is not quite so acute as some would have us believe. 





In the Wolverhampton district the iron and steel 
trades continue in a tolerably buoyant condition, and 
the mills and forges throughout the district are in 
steady operation generally. Business recently done 
has been rather more limited in character; the de- 
mand runs chiefly on plates, assorted parcels of sheets, 
tube strip, merchant bars, and rods. There is a 
moderate supply of orders for different qualities of 
branded iron, and inquiries were rather general for 
sheets, eens hoops, and rods for export. Quota- 
tions have been well maintained except for merchant 
bars, which have receded. Best thin sheets are in 
active request, and producers of steel sheets, bars, and 
plates have booked a fair quantity of orders for early 
delivery, both on home and fereign account. Best 
foundry pig iron remains at quoted rates, and manu- 
facturers do not seem inclined to yield to secure more 
business. Work has been rather scarce amongst 
engineers and constructive machinists, still only about 
7 per cent. are unemployed. Tank and boiler makers, 
bridge and girder constructors, and gasholder erectors 
still continue busy, and all the men at the railway 
works are fully employed. Steelworkers also remain 
busy, but there is some decline manifest in the tool- 
makers’ and machinists’ departments. On the whole, 
there is not much to complain of in the several groups 
of trades mentioned. In the hardware trades there is 
more variation. Hand-made nut and bolt and the 
lock trades continue in a depressed condition. The iron 
plate and brass and copper trades have improved; more 
is being done for export. Edge-tool and agricultural 


implement makers are not so busy. The cycle, vice, 
anvil, fender, galvanising, ja 
trades have improved, 


ning, and enamelling 
he electrical trades are busy, 


but fire-iron makers, ironmoulders, hollow - ware 
casters, and steel toy makers are slack. 


In the Birmingham district a quiet but not a de- 
spondent tone has prevailed in the iron trades, par- 
ticularly as regards the crude and finished material, 
most of the business done being limited to present re- 
quirements. In the engineering branches, toolmakers 
and machinists are still slack, but trade is improving. 
The men are working overtime at one firm, but at the 
others they are on ordinary full time. Pattern-makers, 
however, report a slackening off. Cycle-makers are but 
partially employed, and safe-makers are on short time. 
File-cutters have about 8 per cent. unemployed, and 
those in work are on short time, about four days per 
week. The small arms and ammunition factories are 
busy, but sporting gun work is slack. Ironfounders 
are not busy ; still, only a few are on the union funds, 
The iron trades in the immediate district show no 
material change, though some blast-furnaces have been 
restarted ; these will give employment to some of the 
many who were thrown out of work by the stoppage 
of the works, In several places there is good employ- 
ment, and will befor several months to come, onGovern- 
ment orders, and on some newly placed orders for 
railway ironwork, 





The condition of the engineering, iron, and steel 
trades in Yorkshire, exclusive of Cleveland, appears 
to be as follows, from the labour correspondents in 
several districts: At Leeds the engineering trades have 
improved, with 100 fewer men unemployed. Boiler- 
makers and steelworkers have also improved, with 
only about 4 per cent. unemployed. Ironfounders are 
slack, many only partially employed, but few actually 
out of work. At Wakefield the engineering branches 
are quiet, the men only working on alternate weeks. 
In the Bradford, Halifax, and Huddersfield districts 
the engineering and cognate branches are depressed, 
and brassworkers and boilermakers are slack. Still 
the proportion of men actually out of work is not 
great. In the Hull district engineers and shipbuilders 
have been slack ; the former have 74 per cent. unem- 
ployed, but the latter have fewer out of work than 
previously. But the shipwrights have from 15 to 20 
per cent. outof work, Smiths have 15 per cent. out 
of work; moulders and brass-finishers have been slack, 
and also machine men, but pattern-makers have im- 
proved. But the largest number out of work are the 
labourers usually employed in and about the engineer- 
ing shops and the shipyards, from 25 to 30 per cent. of 
whom are unemployed. In the Sheffield district, trade, 
on the whole, in all these branches has been looking 
up; the engineers have 8 per cent. idle, but this is the 
highest percentage of all those branches of industry. In 
Derbyshire all the engineering and cognate branches 
of trade are fairly busy, the highest proportion out of 
work being 5 percent. on the average. In the Ipswich 
district, and generally in the eastern counties where 
engineering is carried on, trade is moderately good, 
only a small proportion being out of work. In the 
Plymouth a south-western district those branches 
of trade are slack, and getting worse. In Cardiff and 
South Wales things are bad in the engineering, ship- 
building, and cognate industries. In Scotland things 
have improved in comparison with what they were, 
but generally all the engineering, shipbuilding, and 
other industries of a cognate character are bad, but 
there is an idea that things willimprove. In Belfast 
things are by no means good, but the largest percent- 
age out of work is 84 per cent. in the chief engineer- 
ing and shipbuilding branches. The general condition 
seems to be what one might call quiet, hardly de- 
pressed, yet not good ; moderate, perhaps, is the best 
term to use, especially — into consideration the 
entire state of trade in all branches throughout the 
United Kingdom. The one union suffering severely 
is the Boilermakers and Iron Ship Builders, with 20 
per cent. idle. 





The Scotch miners seem to be disposed to try and 
reopen the late dispute. At the delegate meeting or 
conference held in Glasgow on the 17th, it was resolved 
to make a demand for 6d. per day advance by 20 votes 
to four. The matter is to be laid before the annual 
conference of the National Federation to be held in 
Birmingham, The delegatesstated that the price of coal 
was from 9d. to ls. 6d. per ton higher than before the 
strike, but the men had obtained no advantage what- 
ever. Moreover, they complained that many of the 
old miners had been victimised since the strike, being 
ejected from their dwellings, some of whom had occupied 
them for 25 years. Such were the allegations made at 
the conference, and which presumably resulted in the 
large majority of 16 votes. 





The Australian labour leaders in the Queensland 
Parliament threaten to bring the matter of their sus- 
pension before the Supreme Court, as they contend 
that their suspension was illegal. In this country 
Parliament is supreme over the suspension of its 








members, though in one case in recent years the 








member for Northampton did call in question certain 
Le done by Parliament in the exercise of its alleged 
rights. 





THE EARLY HISTORY OF CRUCIBLE 
STEEL.* 


By Mr. R. A. Hapriztp, Member of Council. 


In recent research work in connection with alloys of 
iron and steel, there came before the author some interest- 
ing details of the early history of cast-steel manufacture 
in Sheffield. It is hoped that the presentation of them 
in this form may be of interest from an historic point of 
view to members of this Institute. 

It was in the immediate neighbourhood of Sheffield 
that the first successful process for the fusion of steel 
on a commercial scale saw the light. The late Dr. Percy, 
a leading authority in general metallurgy, says : 

‘*Formerly, so far as I am aware, steel was never 
melted and cast after its production; and in only one 
instance, viz., that of Wootz steel, was it ever molten 
during its production. Indeed, by the founding and 
casting of steel after its production, its heterogeneousness 
is remedied, and ingots of the metal can be produced of 
pertectly uniform composition throughout; and for the 
practical solution of this important problem we are 
indebted to Benjamin Huntsman, of Sheffield.” 

Asa recent American journal appropriately remarks: 

‘‘Huntsman’s patient efforts, at last rewarded with 
success, entitle him to an elevated niche among the heroes 
of industry. The invention of cast steel was second in 
—— to no previous event in the world’s history, 
unlese it may have been the invention of printing.” 

No doubt the manufacture of iron and steel has made 
considerable progress this century, but probably the 
ancients knew more about “actual steel” than we give 
them credit for. 

As Sir Henry Bessemer remarked in his address on the 
‘*Manufacture and Uses of Steel” to the Cutlers’ Company 
of London, in December, 1880, ‘‘The early history of 
steel is, however, so deeply buried in the shadows of 
remote antiquity as to forbid even conjecture as to its 
real date. Without, however, going back to Tubal Cain, 
‘the instructor of every artificer in brass and iron,’ we 
have before our very eyes in the ancient monuments of 
Thebes (dating some 1500 years before the Christian era) 
the picture of an Egyptian forge and bellows, such as are 
used in Africa for making iron at the present day ; and 
in the Great Pyramid a piece of iron has been found em- 
bedded in a place where it must have been for at least 
5000 years. But we need not go farther than the Thames 
Embankment to see in the splendid Egyptian obelisk 
(which we owe to the munificence of Erasmus Wilson and 
John Dixon) a proof that thousands of years ago the use 
of steel was known, for to no other agency can we ascribe 
the cutting of those beautifully formed Mesenipulaes in 
a material which almost defies alike the tools and the 
genius of our masons of the present day.” 

Therefore, from the marvellous character of the stone- 
work and masonry brought to light by recent Egypto- 
logists, it would seem almost certain that eat tools 
must have been used for producing this work. If this 
were 80, the use of carbon steel must date back at least 
4000 years ago. The writer has recently read that fasci- 
nating book of Mr. S. Laing on ‘‘Human Origins,” but 
cannot agree with his conclusions that such work as was 
executed at least 3000 to 4000 years ago in then civilised 
Egypt and Assyria was effected with copper or bronze 
tools. It does not seem possible that any method of pro- 
ducing hard bronzes would give a material for tools 
capable of chipping and facing granite or other hard 
stones. 

The author was glad to find that Sir Henry Bessemer 
also believes this, and that hardened carbon steel tools 
were used by the ancients. To the author it seems as if 
many of the writers have claimed the improvements for 
bronze tools. 

It is believed that the three oldest pieces of ‘* wrought 
iron” in existence—whether these are really carbon steel 
or not, the writer has not yet been able to ascertain—are 
a sickle blade found by Belzoni under the base of a sphinx 
in Karnac, near Thebes; a blade found by Colonel Vyse 
embedded in the mortar of one of the pyramids, 7 
5000 years old, and a portion of a cross-cut saw by Layard, 
exhumed at Nimrod. All these are in the British 
Museum. 

An interesting account was recently published of the 
ancient tunnel driven from the so-called Spring of the 
Virgin, near Jerusalem, to the Pool of Siloam. A tablet 
at the mouth of the tunnel contains what is held to be the 
oldest example of Hebrew ee possibly dating from 
the time of Solomon. The translation reads—‘‘ Behold 
the excavation. Now this is the story of the tunnel. 
Whilst the miners were still lifting up the pick towards 
each other, the voice of one called to his neighbour, so they 
heard each other, and the miners struck each of them the 
other, pick to pick.” The tunnel was driven from each end 
in solid rock to a total length of about 1708 ft. This is 
referred to because one can hardly imagine this work being 
accomplished with any other than carbon steel tools, pro- 
perly hardened and tempered. y 

Huntsman, this citizen of Sheffield, was born in 1704, 
his parents being natives of Holland. who came over and 
settled in England. He belonged to that sturdy religious 
persuasion, the Quaker body, which has done much for 
Great Britain, as it has for a large State in America in- 
terested in the iron and steel manufacture. His cha- 
racter is shown by the fact that he would not allow any 
portrait to be taken of himself, and he refused an 





* Paper read before the Iron and Steel Institute at 
Brussels. 
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offer to be made a member of the Royal Society in 1750, 
when his fame had already begun to spread. 

The writer has the pleasure of knowing both the great- 
grandson (recently deceased) of Benjamin Huntsman, and 
also the present head of the business and fourth lineal 
descendant, Mr. Frank Huntsman. The latter success- 
fully carries on the manufacture of the highest qualities 
of Huntsman’s cast steel, the name of which still stands 
in the first rank for quality—a striking example of con- 
tinuous success in a business which is founded on the pro- 
duction of an article of the highest and best character.* 
Not many of us can go back four generations to the origin 
of our business. 

As some readers of this paper may not be aware why 
the first production of steel alloys occurred in the neigh 
poset es of Sheffield, a brief account of this region, and 
of Huntsman’s early work, may be of interest. 

For several centuries Sheffield has been famous for its 
hardware productions, particularly in articles made of 
steel. Chaucer, about the end of the fourteenth century, 
spoke of Sheffield ‘‘thwytels” (from the Anglo-Saxon 
‘*thwyten,” ta cut or whittle), and, owing to the city’s 
favourable surroundings, the trade grew to dimensions 
then considered large and important. It has been de- 
scribed by some as a city founded upon seven hills, and 
although the writer has never yet been able to see this 
resemblance to the world’s former metropolis, certainly 
there are plenty of hills and valleys in Sheffield. The 
latter naturally afforded a cheap and easy supply of 
water-power, which in times past contributed much to 
the growth of the town. 

In the early part of Huntsman’s life, about 1740, there 
was one great drawback in connection with the develop- 
ment of Sheffield. All the materials used had to be im- 
ported either from Sweden or Germany. Importation, 
to an Englishman, does not at all mean destruction to 
English industries, but in this instance the quality of the 
imported article was objectionable, for it was variable. 

Blister, or cement, steel was imported from Germany 
and Sweden, or in some cases the material obtained was 
a raw puddled or natural steel. A considerable trade was 
also done with Newcastle-on-Tyne, where several cemen- 
tation furnaces were worked, probably because the 
Swedish bar iron more readily found its way there owing 
to shipping facilities. Whether these latter furnaces 
existed when Huntsman first commenced his experiments 
is not very clear; but, in 1774, M. Jars, a French expert, 
who visited England that year, observed in his interest- 
ing ‘‘ Voyages Métallurgiques”: ‘‘ There are many 
manufacturers of iron and steel (cemented) at Newcastle- 
on-Tyne,” and it appears that a considerable quantity 
went to Sheffield. 

Huntsman, being a maker of watches and clocks, often 
experienced much inconvenience from the irregular 
quality of the imported blister steel. For fine work of 
this class the utmost attention is essential to insure uni- 
formity of production. 

He was then settled in Doncaster, and from reported 
proofs of his ingenuity, it appears that he was already 
known as the ‘‘ wise man” of the neighbourhood. Ib is, 
therefore, not surprising to find that his active brain 
set to work to master the problem from which we to-day 
are reaping so great a benefit, namely, the production by 
fusion of cast steel. 

From a recent excellent paper by Mr. L. H. Holland, 
¥.G.8., Assistant-Superintendent of the Geological Sur- 
vey of India, it would appear that Indian Wootz steel, 
usually found in conical ingots, and made by the carbura- 
tion of wrought-iron crucibles (so he states), has been 
made in India, and most probably for many centuries, 
especially in Trichinopoly. 

Nevertheless, Huntsman was very clearly the first to 
establish a fusion process on something like scientific 
lines, and to make it a practical and commercial success. 
Smiles, in his ‘‘ Industrial Biography,” gives an interest- 
ing account of the discoverer, giving him the full credit 
after very careful investigations. Moreever, M. Le Play,t 
Professor of Metallurgy in the School of Mines at Paris, 
after very carefully weighing all the evidence obtainable, 
stated that without doubt the credit of the invention 
belonged to Huntsman. Finally, a controversy was con- 
ducted in the London Times some 25 years ago, and the 
discoverer, as we believe, was again fully vindicated. 

Difficult as must have been the problem in the then 
crudely developed state of knowledge, having set his 
hand to the plough, Huntsman would not turn back. 
The crux of the difficulty lay in obtaining a fire clay that 
would enable him to pean a vessel or crucible in which 
the bar iron or cement steel could be made molten. At 
that time there was practically no knowledge as to the 
requisite chemical constituents of a fire-resisting material. 
There was uncertainty as to the character of the materials 
to be used in melting; melting appliances were imperfect, 
and there was difficulty in obtaining the most suitable 
fuels. These and other obstacles would have appalled any 
but the stoutest heart. 

Mr. Frank Huntsman has informed the writer that 


evidences in their works were formerly abundant—and | P 


even quite recently some have been discovered—of the 
large number of experiments which had evidently been 
carried out in the early stage of the process, Buried 
salamanders are not unknown in the present history of 
metallurgy, and those found in the works of Huntsman 
are a proof that, as now, so in the past, success usually 
comes after many trials. 


* In the Appendix is given a copy of an interestin 
report relative to the Huntsman process, publishe 
March 28, 1792. 

+“ Memoire sur la Fabrication de l’Acier en York- 
shire,” and ‘‘Memoire sur la Fabrication du Commerce 
des Fers et Aciers dans le Nord d’Europe.”—“t Annales 
des Mines,” vol. iii. and ix., 4th series, 








Huntsman’s first experiments were made at Doncaster, 
a town 18 miles from Sheffield, to which city he removed 
about the year 1740. Here his further experimental work 
was carried out at Handsworth, a suburb of the town. 
Finally, he removed to Attercliffe (Otter-on-the-Cliff *), 
@ manufacturing district forming part of the city, and his 
works are still in existence, considerably altered and en- 
larged, but situated in the street known to this day as 
** Huntsman’s-row.” 

Through the courtesy of Mr. Huntsman, and the kind- 
ness of Professor Arnold, whose skill as an amateur 
photographer is famous in Sheffield, the writer is able to 
present a view of part of the original works. These are 
of special historic interest, showing, without doubt, as 
they do, where crucible cast steel was first produced on a 
practical and commercial scale. 

Fig. 1 represents the cementation furnaces practically 
as built and used by Benjamin Huntsman. As will be 
seen, the design differs in several respects from those of 
more modern construction. 

Within a few yards of the works is Benjamin Hunts- 
man’s house, where he lived until his death at the age of 
72, June 21, 1776. His remains lie in the family vault in 
Attercliffe Cemetery. 

Fig. 2 is from a photograph of Huntsman’s clock, 
dating from about the year 1750. The works and face 
were made by Benjamin Huntsman. Thesteel employed 
in the works, including that of the pendulum-rod, is 
believed to be the result of his first successful experiments. 

The writer showed (in a figure not reproduced here) 
the old part of the works, as built by the original inventor 
of cast steel. Inthe foreground was Mr. Huntsman, now 
engaged in the steel industry still carried on at Hunts- 
man’s-row, and one of the direct descendants of his noted 
ancestor. One of the workmen, also in the fo: und, 
with his paper cap, represented ‘‘Old John,” who has 
worked for Messrs. Huntsman well and faithfully for 
over the Psalmist’s allotted period of life—70 years— 
having commenced operations at Huntsman’s-row in 1822. 
The remainder of the group showed the ordinary type of 
Sheffield crucible steel ‘‘ melters” equipped for their work, 
which is here carried on, both as regards materials used 
and methods of melting and casting, pretty much as it 
was more than a century ago. 

The following is a remarkable proof of the high quality 
of Huntsman steel. Some manganese steel, made by the 
writer’s firm, was supposed to exhibit less hardness than 
usual. It was hard, yet it could be drilled, though very 
slowly, by a particular drill. On inquiry, it was found 
that this drill, which possessed such superior qualities, 
was made from Benjamin Huntsman’s steel. The follow- 
ing was its analysis : 

C, 1.40; Si, 0.17; So, 0.47; P, 0.017; Mn, 0.18 
per cent. 

Mr. Frank Huntsman has informed the writer that 
this analysis is typical of the kind of steel produced at 
the first inception of the fe gps over a century ago, and 
that the steel above named is manufactured practically in 
the same manner as then practised. The analysis given 
confirms this statement, as it will be seen that the man- 
ganese is exceedingly low, showing no signs of “‘ physic” 
or other additions. It is not intended to convey the idea 
that the carbon steel above named will tool manganese 
steel in a manner applicable to commercial wants. A 
steel that will do that is still lacking.t Nevertheless, it 
is a remarkable proof of the value of crucible cast steel, 
and of the correctness of the lines worked out by Hunts- 
man as regards the production of a special quality of high- 
class steel for tools and other special purposes. 

The Attercliffe works supply to-day the world-renowned 
steel of the same kind, and produced by the same methods, 
as those employed more than a century ago. That is to 
say, cement steel of the purest quality is made homo- 
geneous by fusion and “‘ refined,” to use the old trade 
term. No refining occurs 1n the true sense of the word ; 
but carbonised bar, previously of variable and hetero- 
geneous character (that is, as regards carbon contents), is 
made by fusion homogeneous, and applicable to a large 
number of purposes for which, previous to this treatment, 
it was unsuitable. An excellent account is given of the 
methods originally practised in Sheffield about 1764 by 
M. Gabriel Jars, in his ‘* Voyages Métallurgiques,” edited 
by his brother, and published in 1774: 

‘* Blister steel is rendered more perfect by the following 
operation: Ordinarily, the scrap and cuttings from articles 
of steel are used. Furnaces of fire-clay (fourneaux en 
terre) are used, of similar design to those for brass cast- 
ings. They are, however, much smaller, and receive the 
air by an underground passage. At the mouth, which is 
square, and at the surface of the ground, there is a hole 
through the wall, from which ascends the chimney-stalk. 
These furnaces contain only one large crucible, 9 in. to 
10 in. high, and 6 in. to7 in. in diameter. The steel is 
put into the crucible with a flux, which is kept secret, 
and the crucible is placed upon a round brick set upon 
the firebars. Coal which has nm redu to coke is 
laced round the crucible, and the furnace is filled. Fire 
is then put to it, at the same time the upper opening of 
the furnace being entirely closed with a brick door sur- 
rounded by a circle of iron. The flame goes through the 
pipe into the chimney. 


* The otter, it is hardly necessary to add, is now about 
as extinct as the dodo. 

+The difficulty in tooling manganese steel does not 
arise from its hardness alone ; it is the combined tough- 
ness and hardness of the steel which necessitates much 
greater force to move the surfaces operated upon, and 
more than the nose of a tool of comparativaly brittle 
material like hardened carbon steel will face. Hence, 
with very low speeds only can any results at all be accom- 
plished. 





**The crucible is five hours in the furnace before the 
steel is perfectly melted. Several operations follow. 
Square or octagon moulds, made in two pieces of cast 
iron, are put the one against the other, and the steel 
poured in at one extremity. I have seen ingots of this 
cast steel which resemble pig iron. This steel is worked 
under the hammer, as is done with blister steel, but is 
heated less highly and with more precaution, because of 
its liability to break. 

‘*The object of this operation is to make the steel so 
homogeneous that there may be no flaw, as perceived in 
that which comes from Germany ; and this, it is said, can 
only be done by fusion. 

“ This steel is not extensively used ; it is only used for 
purposes requiring a fine polish. Of it are made the best 
razors, some knives, the finest steel chains, some watch 
springs, and small watchmakers’ files.” 

The following passage in another part of the same work 
shows that attempts were being made at Newcastle as 
early as 1765 to imitate Huntsman’s methods: 

‘We were told, also, that in the southern part of 
England, that is, south of Newcastle, old files, or other 
old steel articles, or blister steel, are cut into pieces and 
put into a crucible with a flux, which is kept secret. It 
1s said that each workman has his particular recipe. 
These crucibles are placed in a furnace to melt the steel. 
One person in particular has undertaken this process two 
miles away from this town (Newcastle), but he has suc- © 
ceeded badly.” 

No doubt Huntsman’s attention was at first confined 
to the supply of a material suitable for the purposes of his 
own immediate business, that is, clock springs; but it 
could not have been long before he saw the further im- 
portant applications and uses that awaited the eventual 
development of this process, of which the fusion processes 
of Bessemer and Siemens are really the offspring. All these 
processes are dependent upon a knowledge of the properties 
of different steel alloys, confined in those early days to 
carbon steel. It is highly probable that future genera- 
tions will be largely dependent in their material progress 
upon a thorough and more exact knowledge of this branch 
of metallurgy. 

Huntsman exported his steel to France, a trade still 
held by his firm. Sheffield cutlers became jealous of the 
advantages they thought his steel offered to foreign com- 
— and it is said that they tried to influence the 

overnment of the day (probably by ‘‘ lobbying,” a prac- 
tice not unknown to modern politics), but, fortunately, 
“2 failed in their attempt to restrain trade, 

hat the process soon spread is shown by a Sheffield 
Directory, published by Gale and Martin in 1787, that 
is, about 10 years after Huntsman’s death. A list of 
steel manufacturers is there given, from which it appears 
that, in addition to Huntsman’s firm, then trading under 
the name of Huntsman and Asline, as “‘ steel refiners and 
melters,” there were several other firms already engaged 
in the same business. The Directory states that five 
firms were engaged in melting or refining, and about a 
dozen in the converting or cementation process. 

That Sheffield can pre-eminently claim the title of 
‘* Steelopolis,” not less from its modern development than 
from its long-standing and traditional associations with 
the early developments of the metallurgical industry of 
iron and steel, is shown in af interesting manner by the 
same Directory. We find that there were then some 
half-dozen manufacturers of adzes and hammers; about 
50 makers of edge tools; not less than 40 engaged in 
file-making ; over 300 in pen, pocket, and table knife 
manufacture ; at least 50 in razor-making; close upon 
100 in scissors ; and some 60 or 70 in the manufacture of 
scythes, sickles, and shears. Many of these were, no 
doubt, small workers rather than owners of large con- 
cerns ; but it will be seen that here was the centre fora 
considerable employment of steel. It was this, no doubt, 
that induced Huntsman to settle in Sheffield. The ad- 
vantageous environments also proved to be of the greatest 
assistance in its rapid development. For example, its 
excellent supply of very pure water (also a source of 
cheap power) was believed by some to be of special 
quality and efficacy in the hardening of steel. 

In these days of investigation many of the old ideas 
on these subjects have been exploded, and probably there 
is nothing in Sheffield water that cannot be obtained else- 
where, at least from water showing upon analysis the same 
chemical composition. Yet, not very long ago, a consider- 
able quantity of Sheffield water was exported to America 
for hardening purposes. 

It is curious that the ancients not only thought that the 
quality of the water was the most important factor in 
obtaining the right quality of steel, but that the Latin 
and Greek word for steel, chalybs, was believed to have 
been given to a Spanish river (known to-day as the Cabe) 
in the province of Galicia, which flowed into the Vélézar, 
and the water of which had the reputation of conferring 
the best kind of hardening upon steel. M. Duhamel, a 
clever metallurgist of the last century, pointed out the 
ae in his Me tee, my Méthodique de Chymie 
et Métallurgie,” published in 1786. It is, of course, well 
known that the original ‘‘Chalybians, a people of iron- 
workers,” mentioned by Herodotus in the fifth century 
B.C., lived in Armenia, on the shores of the Black Sea. 

Sheffield’s proximity to supplies of excellent stone or 
millstone-grit, from which grinding and other stones, so 
largely used in the city’s industries, are obtained, has 

n of considerable advantage. These grindstones have 
been in demand in many other countries. 

In the same way, the well-known Sheffield gannister 
and fireclay of excellent ape gee quality appear to 
have been placed by nature just where they were likel 
to be wanted. In fact, Sir Henry Bessemer owed to this 
fact much of his early success. Sheffield gannister is 
still exported world-wide. 

Many of the n»mes given in the Directory of 1774 
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as connected with steel and hardware; for example, 
Spencer, Jessop, Peace, Wilkinson, Parkin, Turner, 
Rodgers, Tyzack, Sanderson, Hobson, and others, are 
to-day still 
proud record for these, our Hallamshire men, who, after 
a century in the troublesome world of business careers, 
still continue, with the assistance of their sturdy York- | 
shire workmen, to keep the name of England to the fore, | 
both as regards quality of material and excellence of | 
handicraft. Their aim has been truly represented by the | 
motto of the City Cutlers’ Company, founded in 1624— 
** Pour y parvenir « bonne fot.” 

In 1835 there were 56 converting furnaces and 534 melt- 
ing holes. 

In 1842 there were 97 converting furnaces and 777 melt- | 
ing holes. 

In 1856 there were 105 converting furnaces and 974 melt- | 
ing holes. 


ousehold words in the world’s markets. pairs necessary to tools made of other Steel. 
|to take the highest polish ; 


|simply two, namely, extreme hardness, combined with great 
| toughness and ductility. A point may be made of it that will cut 
| glass, and at the same time, endure arduous work, as a 


Turning 

‘ool for any kind of metal, without undergoing those frequent re- | 
It is calculated also | 
therefore for Burnishing Tools, 

and Plates to beat or roll any kind of metal to a fine surface 

upon, it possesses a decided superiority ; and, as to Dies, there 

is perhaps no Steel that can be made into a face of equal hardness 

and durability. For Buckles, Buttons, and other articles of the 

steel kind, to which great we pe brilliancy is requisite, there 

is, we believe, not another fabric of Steel so completely adequate. 

Indeed, ag a hint to Opticians, it is probable, this Steel would | 
admit of a polish sufficient for Speculums; for Mirrors it is | 
particularly suitable. By a judicious workman, a plate of this 

Steel can be laid to, and united firmly with any malleable Iron 

or Steel, of even an ordinary kind. 

There are many Smiths, within the compass of owr knowledge, 
who have not been able to find out the real qualities of this | 
Steel, on account of having no previous instruction relative to the | 
working of it.—It has often been said, and amongst other incor- | 
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In 1868 the rateable value was 272,0001., in 1893 
1,250, 0067. 

The small beginnings of a century or more ago have ex- 
panded into a commerce of very large proportions. There 
are now over 250 different steel manufacturers and sup- 
pliers in the city; also nearly 1000 representing the 
cutlery and edge-tool trades, and those engaged in other 
miscellaneous branches of manufacture, such as saws, 
files, &c. In times of ordinary trade, probably more than 
1000 tons of the best quality of crucible cast steel are 
melted per week in Sheffield. Huntsman would indeed 
be startled to find his child grown into such a giant. 

Sheffield now uses weekly some ° 4,000 clay crucibles in 
which to fuse its steel. The quaiity of this steel still 
stands LN Hy in the markets of the world, and the 
main principles in the production of it are those brought 
into practice by Huntsman, 


APPENDIX. 
Report on Huntsman’s Cast Steel, by Fourness and Ash- 


worth, Engineers to their Royal Highnesses the Prince of 
Wales and Duke of Clarence. March 28, 1792. 


To THE PUBLIC, 


In justice to Mr. Huntsman, who makes the best Cast Steel in 
this, or perhaps any other country, we wish to present Society at 
large, with the following brief character of it, which, as persons 
who have for several years been in the practice of using it, we 
shall at all times he ready to confirm. e have made trial o: 
different kinds of Cast Steel, but never met with any that would 
abide the same execution as Hunt 8. 

The efficient properties of Mr. Hunteman’s Cast Steel, are 





f | instance, we lay before the public this sketch of the q 








rect statements it has been asserted, that the Huntsman Cast Steel 
could not be united or welded to any other Steel or Iron; but 
the opinion is a mistaken one, because we can satisfactorily prove 
to any person that Mr. Huntsman’s Cast Steel may be securely 
united or welded to any other Steel or forged Iron. To elucidate 
this fact is one part of the design of this testimonial. 

When Smiths use Cast Steel, they frequently imagine that it 
requires the same heat commonly given to other Steel before it 
comes under the hammer ; nay, some indeed think it is necessary 
to give the same heat to it they would give to Iron; whereas, if 
instead of this erroneous method, Huntsman’s Cast Steel were 
treated with care in the fire by the smith who works it, it might 
be brought into any required congenial state. It might, as al- 
ready observed, be laid toany piece of wrought Iron or Steel. In fine, 
two pieces of the same Steel, at a proper welding heat, will firmly 
unite under the hammer together. Steel of so fine a texture as it 
is, cannot bear excessive heat, since excessive heat undoubtedly 
destroys one of the two of its virtual properties, we mean its 
toughness, 

For the faring of Anvils and Hammers, and the making of cold 
Chissels, no other Steel we have been able to select can bear an 
competition with it. It may be tempered to any degree of hard- 
ness, and again meliorated to any degree of mildness or ductility. 
Needles of all denominations, Fish-hooks of every kind, we are 
enabled to certify, may be much best relied on, when made of this 
Steel. Likewise (to be concise) Edged Tools of every description 
made of the same; Screw Taps and Plates, Drills and Boring 
Bits, Points of Tools for the digging of ores, coal, &., most of 
which we have some acquaintance with, are more to be confided 
in than any other we have tried. 

It may not be unnecessary to observe (since the idea of in- 
terestedness ——— produces bias) that we have no connection 
whatever with Mr. Huntsman, nor is it at all at his wad - 

es 0: 
hie Steel; for, we ingenuo believe, were the nature and 
properties of it better and more universally understood, me- 





chanics in general would be benefitted (since to all mechanical 


workmen, safe and durable tools are of great importance) and 
the ingenuity and industry of the man who prepares it, by an 
extension of his sale, might be better rewarded. We are stil 
the more induced to present to the public this impartial, but im- 
perfect character of Huntsman’s Steel, as we understand that 
during the course of more than thirty years of time devoted to 
the manufacturing of it, he has so much neglected his own in- 
terest and credit, as never to give the public, thro’ any general 
or circular medium, any account whatever of his Steel. It was 
by accident that we learnt there was such Steel, after being much 
put about to get such as would make Tools to perform services 
which we could get no other Steel to stand. All the orders we 
have since given Mr. Huntsman by pattern, have been executed 
according to pattern. 

Springs of all sorts, scroll as well as others, may in general be 
depended on when made of this Steel, and suitably tempered ; 
Huntsman, however, has suffered much by some manufacturers, 
or perhaps agents unfairly making use of his stamp, therefore 
it would be prudent for those who wish to make trial of the 
genuine article, to purchase it from traders of known integrity, 
and such as do business with Huntsman himeelf, as there will 
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probably always be some who would not scruple to deal surrep- 
titiously in an article of high character. . 

The whole of this information we offer to the —_ as friends 
to a man who, we think, ought in an advanced stage of life, as 
weil for his own gratification, as his family’s prosperity and 
comfort, to be repaid by the increase of trade, for his expenditure 
of time, and his sedulity in contributing to the convenience of 
the mechanical part of society. 

FouRNESS AND ASHWORTH, 
Engineers to their Royal Highnesses the Prince of Wales 
and Duke of Clarence. 

March 28, 1792. 





Puttman Patace Cars.—The report of the Pullman 
Palace Car Company for 1893-4 returns the revenue for 
the year at 9,595,067 dols., the surplus, after full provision 
for working expenses, &c., being 2,320,416 dols, The 
number of men employed in the company’s works is given 
at 2640. The company benefited by the World’s Fair, 
but it has suffered since from the depression which has 
prevailed in the American railroad interest. 





Srpertan Rartway. —The opening of the first long section 
of this line, from Chelabinsk to Omsk, is an event of some 
importance. The section comprises about 500 miles of 
line, and covers two-fifths of the western section of the 
railway. Its terminus is situated in the third commercial 
city of Siberia, having river communication with Tobolek 
and other important towns. The remaining portion of 
the western division of the Siberian Railway is now well 
advanced, and it is expected that another year will see 





locomotives running to Tomsk. 
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‘“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Speci ion Drawings ts stated 
in each case ; where none are fioned, the Spectfeation ts 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
Ry getty iy i 4 > 

Copi Ci, ‘ions ry 

Sale pay 38, © ccuateoaes Chancery-lane, E.C., tthe 


Oy iy ice of 
The date op the advertisement of the 
ification is, in each case, given after 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
Hoc an Beat Of of oS n  grd f 
ive notice at iti grant of a 
atent on any of the grounds mentioned tn the Act. 


AGRICULTURAL APPLIANCES. 


23,588. J. Hornsby, J. Money, and W. Grice, 
Grantham, Lincoln. Ploughshares. [8 Figs.) De- 
cember 7, 1893.—The socket part a hasa rear shoulder a!, which 
fits up to a shoulder b on the nose of the plough body. The front 
of the socket has also a shoulder a?, — which abuts the 
shoulder c on the rear part of the renewable point. Two similar 
rojections b1 are provided on the nose b; the ends of these pro- 
ections come flush with the shoulder a2, Similar projections cl 














on the rear part of the renewable point, interlock with the pro- 
jections b! within the socket a. The wing a* of the share pro- 
jects in front of the socket, and the renewable point is grooved 
atc? to interlock with the wing. Holes d are provided to receive 
pins to lock the parts together. When the projections b! and c! 
interlock, they occupy alternate quadrants around the axial line, 
and being symmetrical, the point is reversible, so that when the 
upper face is worn, it can be turned over. (Accepted October 10, 
1894). 


ELECTRICAL APPARATUS, 


20,975. J.A. S. Gregg, New Rochelle, N.Y., U.S.A. 
Voltaic Batteries. [2 igs.) November 4, 1893.—This in- 
vention relates toan automatic system for the renovation and dis- 
charge at intervals of the electrolytic liquid in voltaic batteries 
according to the requirements of the work being done by the 
battery This system is particularly applicable with electrolytes 
of which the specific gravity decreases as the electrolysis pro- 
gress:‘s. The porous cell f incloses the negative electrode b. A 
pipe A supplies strong electrolytic liquid to the cel!. 7 is an inde- 
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pendent reservoir carried on a pillar i by meansof a bracket / which 
1s made adjustable for the purpose of regulating the elevation of 
the reservoir 7 and of the discharge end of the pipe p. An outer 
cell j surrounds the porous cell 7, with the second electrolyte and 
the positive electrode o. The spent electrolyte is discharged 
automatically through an overflow pipe gy. When the solution in 
the pipe h sinks low enough to open the mouth of pipe p, air is 
admitted through it to the reservoir 7, allowing fresh solution to 
descend into pipe / until it rises high enough to close the mouth 
of pipe p. (Accepted October 10, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,057. A. C. Moffatt, London. Friction Clutch. 
[2 Figs.) November 6, 1893.—This improved friction clutch is 
applicable to the gear of all kinds of hoisting machines for the pur- 
pose of sustaining or of releasing the load for quick descent. The 
pinion G engages iato aspurwheel on the end of a shaft upon 
which is fixed a rope wheel or drum for hauling up a load. The 
length of the chains D, D allows of a elight clearance between the 











drum A and the discs B, B'. When raising a load, the shaft E is 
revolved by the wheel F. The two discs B, B1 and the pinion G 
are carried round by the shaft E. When so revolving, the chains 
D, D are slack and parallel with the shaft E, but the drum A is 
prevented from revolving by the brake straparoundthedrum. As 
soon as rotary motion ceases to be given to the wheel F, the load 





having a tendency to descx nd, causes a reverse movement to be 





communicated to the pinion G fixed to the disc B'. A segmental 
recess formed in the boss of the disc B! allows the latter to move 
slightly on the shaft E without communicating movement to the 
shaft E or to the disc B. Immediately this reverse movement is 
communicated to the metal disc B!, the chains D, D take a 
diagonal tion, the effect of which is to shorten the distance 
between the two discs B, B', and cause grooves on the inner faces 
of the two discs to engage with grooves turned on the ends of the 
drum A, and go sustain the load. When lowering loads the brake 
strap C is released, and the drum A is free to revolve, carrying 
with it the discs B, B' and pinion G. The load is lowered by 
means of the brake strap C, the speed of descent being regulated 
by the grip given by the brake strap to the drum A, thereby dis- 
pensing with the ity of having to supply power to turn the 
wheel F and shaft E when a load is being lowered. (Accepted 
October 10, 1894). 


22,998. M.H. Crummie, Bedford. Shaft Couplings. 
(4 Figs.] November 30, 1893.—This invention relates to the con- 
struction of shaft couplings of the type known as clamp or grip 
couplings. The improved clamp or grip coupling is designed to 
grip two shafts Sruly and accurately whether the two shafts have 
the same or different diameters. In the figures the improved 
coupling is thown fixed to two shafts of the same diameter, and 


























consists of three or more steel segments A connected together by 
means of screws or bolts b. The body of each segment is carried 
out at the centre of its length so as to form a flexible or elastic 
loop a! of sufficient strength to transmit the torsional strain from 
one shaft to the other, and of sufficient flexibility to allow of ad- 
justment of the portions of the couplings which grip the shafts. 
(Accepted October 3, 1894). 


23,053. W. Arnold and W. Crowther, Brighouse, 
Yorks. Lubricating Bearin {4 Figs.] December 1, 
1898. — This invention refers to an apparatus for lubricating 
revolving and reciprocating parts of machinery, and also to 
apparatus for automatically indicating when the lubricant fails. 
The bearing or other part is arranged to be lubricated from an 
oil cup A, into which the lubricating oil drops from a vessel (not 
shown) situated above the cup. The oil supplied to the cup A 
pss through openings p in the pipe q, then through similar 
openings p! in the pipe 7 which fits into the pipe q. Thence the 
oil passes down the pipe q and falls into a shallow cup s having 
cecmmunicaticn with the bearing to be lubricated and secured in 





the bracket D. By turning round the pipe 7 the openings p! 
therein can be fully or partially exposed to the openings p, and 
the supply of lubricant to the bearing be thus regulated to suit 
requirements. The oil cup A is carried by one end of a lever B 
pivoted at C to the bracket D, and is counterbalanced by a weight 
E on the other end of the lever B. The weight of the cup 
A when full overcomes the balance-weight E. Should the supply 
of oil fail, the cup A becomes lighter, and the pivoted lever B is 
tilted by the balance-weight and caused to come in contact 
with a switch or contact piece a, and so close an electric cir- 
cuit, the current in which serves to operate an audible or visual 
signal. (Accepted October 3, 1894). 


16,834. P. W. Gates and C. L. Carman, Chicago. 
Stone Crushers, [3 Figs.) September 4, 1894.—The casing A 
is made in two sections, the upper section, Al, containing the 
stationary crushing surface a, which incloses the gyrating crusher. 
Mounted in the eccentric bearing box B is a gyrating shaft B!, 
provided at its upper end with sqgealingerechinn head b, which has 
its upper pivotal tearing b'in the cap or spider C, secured to the 
crusher frame by boltsc. The eccentric bearing-box B is fitted to 
revolve in a tubular bearing C! formed in the centre of the base- 
plate D, which is removably secured to the lower portion of the 
frame. The box B has secured to ita bevel gear Dl. To drive 








the gyrating shaft a bevel pinion E is provided, which engages the 
gear D1, and is mounted on adriving shaft E!, whichis supported 
and rotates in bearings f, in a bearing bracket F. The Girieg 
shaft. E! is provided with a pulley e, driven by means of a belt or 
otherwise. The gyrating shaft is supported in its gyrations, and 
its downward thrust is received, by a cup bearing H mounted on 
a screw Gin the bottom baseplate of the frame. The lower end 
of the gyrating shaft is provided with an upper cup bearing I, 
between which and the lower cup is inserted a ball J. Each cup 
is provided with a concavity i i!, so constructed that the ball J 
travels in an annular valley outside of the centre of the shaft. 





Thus a positive rolling and revolving movement of the ball is 
secured—the axis of the ball always lying about midway between 
the centre inclined line of the shaft and the centre perpendicular 
line of the machine while the shaft is being gyrated by the central 
bearing box B. (Accepted October 10, 1894). 


MINING, METALLURGY, AND METAL 
WORKING. 


18,775. B. H. Thwaite, London. Manufacturing 
Armour-Plates. [5 Figs.) October 6, 1893.—This invention 
has for its main objcct to produce armour-plates composed of 
strata having different degrees of carburisation. The mould A is 
constructed of refractory bricks, and lined at A! with silicious, 
calcareous, or other suitable material; it is adapted to be raised 
toa high temperature by means of busti hambers Pand V. 
The mould has a refractory portable arched cover B which is pro- 
vided with a number of tubes B! through which the molten metal 
can be — to and distributed uniformly throughout the 
mould. The lower edge of the cover enters a groove filled with 
sand to prevent the escape of gasfrom the mould. The molten 
metal is supplied from a ladle E which is provided with stoppered 
nozzles El. The nozzle stoppers E? are ed by rods £3 and 
suitable gear in such a manner ag to enable the stoppers to be 
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operated by a handwheel simultaneously to open or close the 
nozzles El, The gases in the mould can escape byatube S. A 
disc valve T enables the pressure in the mould to be regulated. Stop 
valves W are provided for the purpose of regulating the gas escape 
from the gas main W!, and consequently of establishing uniformity 
of heating effect in the heating chambers or flues around the mould. 
The molten metal is poured from the ladle into the mould at 
intervals, so as toform a number of successive layers in the mould. 
Between the pouring of one layer and the next, a rich bydro- 
carbon gas is allowed to pass into the mould and exert a carburis- 
ing action upon the layer last poured, or finely powdered carbon 
may be injected on to the turface of the said layer. In this 
manner a solid armour-plate may be built up of any desired 
bumber of layers of metal having different percentages of carbon. 
(Accepted October 10, 1894). 


4199. H. W. Gabbett-Fairfax, London, and W. 
Beardmore, Glasgow. Hardening or ee ty 
Steel Plates, &c. (12 Figs.) February 27, 1894.—The chief 
feature of this invention consists in the utilisation for chilling or 
cooling and hardening the articles to be treated, of a medium 
which has been reduced to a low temperature by artificial cooling 
means. Fig. 1 illustrates an apparatus for treating armour-plates, 
A is a box in which the armour-plate B is placed for treatment. 
A' is an opening in the top cf the box throvgh which the plate 














can be inaerted and removed. A?* is a hinged door for closing 
said opening. A® is afoot on which the plate rests. A, A® are 
internal side ribs to support the Pi laterally. C, CO are pipes 
arranged at the top an ttom of the box for introducing and 
withdrawing the Fane medium. These pipes are slit longitu- 
dinally or are perforated. A pipe is provided for feeding the cool- 
ing medium through the lower pipes O to the box ; and also eo 
for withdrawing the cooling medium from the box through the 
upper pipes C. The plate, after being heated to the desired tem- 
perature, is introduced into the box A, and the cooling medium 
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is then circulated through the box, thereby cooling and chilling 
the plate. For chilling shell, the apparatus shown in Fig. 2 is 
employed. G indicates a shell in position in a jacketed mould 
or receptacle H which is suitably supported in a pit, and is cooled 
by the cooling medium entering through the pipe D and passing 
out through openings H} at the upper end of the mould or re- 
ceptacle into an annular chamber H?, whence it flows away 
through the outflow pipe D!. The interior of the shell is chilled 
by direct contact of fluid entering by a removable pipe J, and 
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ssing out through the end of the shell, and through ports H? 
nto the annular chamber H2, and thence away by the outflow 
pipe D'. The shell may be cast in the aforesaid mould, or it 
may be cast in an ordinary mould and then transferred to the 
The shell may be 
chilled first externally and then internally, or vice versé, or it 
may be chilled outside and inside at the same time. (Accepted 


above-described receptacle to be chilled. 


October 8, 1894), 


22,763, G. Fisher, Shotts, Lanark,N,B. Combined 
Pig-Bed Moulding Apparatus and ig Carrier for 
Use at Blast Furnaces. [12 Figs.] November 28, 1893. 
~—The main overhead traveller A spans the pig-bed, and runs at 
each end by means of wheels A! on rails A2, This traveller A 
carries by means of two suspension frames E the arrangements of 
mechanism comprising the main features of this invention. For 
moulding the pigs, a series of gouge-shaped cutters E! are arranged 
in corjunction with a similar number of smoothing or finishing 
tools E2, and brand-marking plates E% on a canting girder-bar E4. 
This bar is arranged to move backwards and forwards to the 
amount required for the length of the pigs by means of endless 
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itch chains F, and is supported at each end in hangers J that 
ave a vertical movement in the suspension frames for lifting and 
lowering the outter-bar E4, To mould the sow or main runner 
connected at right angles to the pig moulds, a cutter K anda 
smoother K! are arranged to move in the same line parallel with 
the main traveller A. The canting and turning of the pig- 
Iding tools is effected by means of a bellcrank P! centred 
loosely on each pig-hanger J, and carrying with one arm the end 
of the cutter-bar E‘, its other arm being connected by a link P2 
to a horizontal lever P%, which is operated through a square 
shaft P* and suitable connecting gear by means of a hand-lever 
R'. To adapt the apparatus as a pig carrier, the main traveller 
A is fitted overhead with two hoisting drums T, over which pass 
hoisting chains V, so that the beds of pigs may be lifted and 
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19,951. J. and H. E. Gresham, Manchester. In- 
jectors. [6 Fi,s.) October 23, 1893.—This invention relates to 
an improved construction of ‘combination injector,” the main 
feature of which consists in the arrangement of an automatic lift- 
ing disc valve h2 for supplying water to the injector. This valve 
is located in the main ng, and communicates through the 
branch a4 and passage a5 with the water supply pipeh. The 
valve h2 has in the centre of one side a stem h®, which is guided 
in a projection a6 from the main casing. The other side of the 
disc valve h? has a tubuJar boss 45 cut open to allow the head h6, 
apon the actuating spindle 4’, to slide in sideways. The spindle 
i’, when in the centre of the valve h, can be screwed down to close 
the valve firmly against its seating or lift it from its seating, or the 
spindle may be placed in such position as to allow the valve to 
open automatically to any required extent, and close auto- 
matically, The spindle 1’ screws through a tubular part 8, 
forming a stuffing-box, The outer end of the spindle h7 is 
made to fit a handle A%, in one end of which there is a pointer 
that points to an index, s9 as to indicate the extent of opening of 
the valve 12. By this means the supply of water may be adjusted 
to a given pressure of steam. From the cavity in the main 


casing above the valve A2 there is a passage a7 to the 


Fug.é. 








annular. chamber a8, round the inner end of the steam cone 
d, and fixed end of the combining cone e. The water valve 
h2 is situated at about the level of the longitudinal axes 
of the nozzles of the injector, and it closes automatically 
when the injector ceases to work. Any hot condensed steam 
from leakage will be prevented from passing to the water branch 
a‘, and will escape through the nozzles and into the overflow 
branch a9, and thence into the overflow pipe i. The water de- 
livered from the end of the receiving cone f enters the annular 
chamber a b in the main casing and 8 out through a rin, 
valve seating j. The disc valve j! for this seating is on a stem /?, 
which is guided in a screw plug 3 in the side of the main casing. 
Projections j+ on the back of the valve j' come against the inner end 
of the screw plug j*, when the valve j! has opened to the required 
extent. Thie valve j' opens to allow the liquid from the injector 
to pass to the boiler, but prevents its return. When the fluid has 
passed the valve j! it enters a passage ac in the main casing that 
communicates with the passage ad and orifice c in the flange 
connected with the boiler. But the fluid, after passing the valve 
j', and before entering the passage and orifice c, passes through 
a valve orifice in the main casing having a seating closed by a 
valve k upon a stem k', which 3 through a bush k2 screwed 
fluid-tight into the side of the main casing. When the valve & is 
screwed down, no fluid can come from the boiler. (Accepted 
October 10, 1894). 


135. J. Gwynne, London. Dredging Apparatus. 
{4 mat November 18, 1893.—This invention relates to dredging 
apparatus of the kind in which the silt, &., is raised by means ofa 
current of water passing upward —— a suction pipe connected 
to a centrifugal pump or the like, and the improvements consist in 
80 constructing the mouthpiece of the suction pipe that they shall 
be capable of movement relatively to each other for the purpose 
of enabling the mouthpiece at all times to take a proper bearing on 
the material to bedredged. The improved mouthpiece comprises a 
tubular piece 1 formed with a serrated lower edge 2 and a grid 3 
as usual, and provided with alug 4 by means of which and a pivot 
5 it is hinged to a lug 6 on the suction pipe 7. The lower end of 
the suction pipe, which is also serrated, is bent to a circular form 
having the pivot 5 as a centre, and the upper part of the mouth- 
piece is similarly bent. These end portions are fitted telescopi- 
cally one within the other, and so arranged relatively to each 





other that either the suction pipe or the mouthpiece can turn in- 
dependently of the other about the above-mentioned pivot as a 
centre. 8, 8a are stops for limiting this turning movement. A 
guide-rib 9 is carried by the curved portion of the suction pipe, |. 
and is arranged to work against a grooved guide roller 10 mounted 
on a pin 10a fixed to the mouthpiece. The lower serrated edge of 
the tubular piece 1 is preferably inclined. In Fig. 2 the improved 
mouthpiece is shown fitted with a water jet arrangement for 
breaking up compact material. 11 is a metal tube bent to annular 
form and adapted to closely encircle the lower portion of the 


The end 110 of the tube 11 is connected by a flexible pipe toa 


forced into the said tube, the other end of which is plugged. The 


piece. In this arrangement the stops for limiting the movement 
of the parts 1 and 7 are secured within the upper and lower edges 
of the parts at 12, 12a, and the guide roller 10 is mounted in a box 
10d fixed to the mouthpiece. (Accepted October 3, 1894). 


23,358, F. M. 
Wheeler, Flatb -¥., U.S.A. 
Pumps [3 Figs.) December5d, 1894.—In orderto allow for the easy 





carried where convenient, (Accepted October 10, 1894). 


joints at both ends and with the use of only one packing, the con- 
denser tube is made, as shown in Fig. 1, with a slightly tapering 
screw thread at 7, near one end, and in one of the heads a the 
holes are screw-threaded to correspond with the screws i upon 
the tubes. The opposite ends of the tubes ¢ are smooth on their 
exterior surface, and any suitable device is made use of for 
rotating the tube and screwing it into place, or for unscrewing it 
when the tube has to be removed. A notch is provided at 2 in 
the tube at the screw-threaded end, so that a wrench or other 
device applied to rotate this tube will act adjacent to the screw 
thread, and thereby avoid any risk of twisting the tube in screw- 
ing it into place. At the other end of each tube the tube sheet 
or head b is adapted to receive packing to surround the smooth 
exterior portion of the tube. To render the condenser, air pump 
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and circulating pump compact and more efficient in consequence 
of being direct-acting, the condenser is supported by the = 
tive vacuum and circulating pumps, as shown in Fig. 2. he 
steam is admitted into the case c of the condenser by the pipe 
at cl, and passes around the tubes, and the water of con- 
densation passes from the pump cylinder G by the valves 
9 into the chamber d, and from there through the pipe e 
into the chamber d?, and returning through the upper ranges of 
pipes into the chamber d!, passes off by the pipe d°. The water 
of condensation passes by the opening E into the vacuum pump F, 
with induction valves 4 and eduction valves 5. The rods 3 and 7 of 
the pistons 2 and 6 come together in the cylinder K of the steam 
engine, so that the power is direct-acting upon the two pumps. 
(Accepted October 3, 1894). 


SHIPS AND NAUTICAL APPLIANCES. 


7247. J. W. Donovan, Sunderland. Stern Tubes 
for Screw Steamers. (5 Figs.) April 12, 1894.—The stern 
tube A is fitted in the usual manner to the stern post B, and to the 
peak bulkheadC. D is the propeller shaft; E and E! are brass 
sleeves shrunk on to the shaft, and made water-tight so as to pre- 
vent the sea water coming in contact with the portions of the 
shaft they cover. The brass sleeve E on the after end of the shaft 
is put on in one length, and the shaft thus covered runs ona 





lignum-vitz bearing in the after end of the stern tube. The stern 
tube A is enlarged at F, so as to form a stuffing-box G and gland 
H, 80 placed that the forward portion of the brass sleeve E runs in 
the gland H. The stern tube A at the enlarged portion has open- 
ings J, to afford accees to the gland H, and also for the examina- 
tion of the shaft at the portion K, not protected by brass sleeves. 
The stern tube A is reduced at L, just abaft the peak water-tight 
bulkhead C, and has the usual stuffing-box G1 and gland H! at the 
fore side of the bulkhead. (Accepted October 3, 1894). 


STEAM ENGINES, —— EVAPORATORS, 


22,573. J. Smi Nottingham. Rotary Engine, 
&c. [2 Figs.) November 24, 1893.—The a forming the 
subject of this invention is caused to rotate by the friction of a 


stream of fluid passing through it, or the action may be reversed 
so as to cause the apparatus to act asa pump. The moving part 
consists of a disc d having a spiral passage c in it leading from its 
axis, which is hollow, to itscircumference. The inlet end a of the 
Pp e is connected to the supply. Ifa stream of fluid flows 
through this yon its friction causes the disc to rotate. In 
order to increase 


e friction the sides of the passage may be 








roughened orserrated. The circumferential end of the passage ¢ 
opens into an exhaust chamber f provided with an exhaust 
pipe for the discharge of the eS eee. =S Jagd sai 
; ° = 

mouthpiece, to which it is secured by means of screw bolts lla. acpi Meeeos noted tengo a When the apparatus — 
t lace through one or more holes 

force-pump, by which water under considerable pressure canbe | Ps the outer ceavolution of te spiral Sever] such 
i i f one 

underside of the tube is slit so that the water can i in an ae eo ee ee drives an indicating and 
apeuler jet to break up the material directly under the mouth- recording apparatus. (Accepted October 3, 1894). 


es may 
forming the supply to 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 
Descriptions with illustrations of inventions patented in the 


from resen' d 
Wheeler, Montclair, N.J., and C. H.| United States of America 1847 to the present time, an 
ense rte of trials of patent law cases in the United States, may be 
rel +4... conouined, is, ol tae offices of ENGINEERING, 35 and 36, Bedford- 





insertion and withdrawal of a condenser tube, and for making tight! street, Strand, 

















Sait, 














































teste 


ec ah A aR Ei PAS RS ETA 


Rosie 


Pee ee 





ate. id 
Jame eon 





Nov. 30, 1894. ] 


ENGINEERING. 





691 








THE CANAL AQUEDUCT AT BRIARE. 


In the great and busy system of internal naviga- 
tion in France, the practice is followed, as far as pos- 
sible, of isolating artificial waterways—that is to say, 
canals—from the natural waterways, or rivers ; this 
is necessary, amongst other reasons, because the 
latter channels of navigation vary between wide 
limits in their levels, according to the season, the 
amount of rainfall, and the nature of the country 
to which they serve as drainage channels. These 
changing conditions cause very frequent difficulties 
and interruptions to the traffic carried on natural 
waterways ; but they can be avoided in artificial 
channels, where regularity of flow and uniformity of 
depth can usually be maintained. It not unfre- 
quently happens, however, that in its course a canal 
meets, and has to cross, a river, connection with 
which presents few advantages and offers many dif- 
ficulties. It is evident that the simplest method 
of carrying a canal from one side of a river 
to the other, is by means of a level crossing ; a lock 


Such aqueducts are constructed in timber fram- 
ing (no examples of these are to be found in France), 
in masonry, or in cast or wrought iron. Until re- 
cent times, masonry aqueducts only were built in 
France, and it may be interesting to refer briefly to 
the more important of these before describing the 
great iron aqueduct which forms the subject of this 
article. France is fortunate in possessing a vast 
system of useful canals, and such high-level cross- 
ings as we have referred to are frequent, some being 
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and it has aclear waterway of 1509 ft. 2 in. pro- 
vided for the discharge of the river; the width of 
the aqueduct is 39 ft. 4 in., that of the channel 
being 27 ft. 2in., with a depth of 7 ft. 4 in. 

A map of the internal navigation of France shows 
where the Loire commences to turn westward, at a 
place named Digoin, in the department of the Sadne- 
et-Loire, a point where three canals meet ; these 
are, the Roanne-Digoin Canal, which has a 
direct course from Roanne on the upper part of the 
Loire ; the Canal du Centre, coming from Chalons- 
sur-Sadne, in the basin of that river; and, lastly, 
the canal Jateral to the Loire, which commences at 
this point and traverses from the right to the left 
bank by means of an aqueduct. Thisis made up of 
11 arches, each of 52 ft. 6in. span. The total length 
is 799 ft., and the clear waterway for the river is 
348 ft.; the width of the aqueduct is 31 ft. 9 in., of 
which about 20 ft. is occupied by the canal, the depth 
of this being 7 ft. 2in. The clear height of the 
arches above the lowest water level is 23 ft. 4 in., 








reduced to only 10 in. in periods of the highest 











is constructed on each bank, and through these, 
boats can be passed from one section of the canal 
to the other, crossing the river direct or obliquely, 
as may be most convenient. But this system of 
level crossing is practicable only when the inter- 
secting river has a uniform discharge, and a con- 
stant depth equal to that of the canal ; conditions 
which very rarely exist. Otherwise constant in- 
conveniences arise, causing delay and interruptions 
in the traffic. In most cases, therefore, the only 
satisfactory method is to construct a high-level 
crossing or canal aqueduct, which carries the 
channel with its normal width and depth across 
the river at such a height as may be found ex- 
pedient. Of course such high-level crossings are 
impossible at the mouth of a river, or in those 
sections of it which are tidal and used for 
sea-going vessels. It may be added that a cross- 
ing of this character is found desirable, even 
when the river to be traversed has a regular level 
and constant depth, if there isa considerable differ- 
ence in height between the canal and the stream ; 
many instances of this nature are to be found in 
England, the most recent and important example 
being that of the Barton Aqueduct over the Man- 
chester Ship Canal. 








Fie. 2. 


quite insignificant, and others on a large scale. We 
can only pass the more important of these in rapid 
review. On the canal running from the Marne to 
the Rhine, and which establishes a line of com- 
munication between some of the busiest parts of 
France and Germany, there is at Bar-le-Duc a canal 
aqueduct 159 ft. 6 in. in length, including the 
abutments, the channel of which is 19 ft. wide ; it 
is carried by three arches, each of 26 ft. 3 in. span. 
On the Nivernais Canal, which connects the basin 
of the Loire with that of the Seine, and more espe- 
cially the former of these rivers with the Yonne, 
one of the feeders at the head of this canal, there 
are two aqueducts ; one of them is called the Pont- 
Canal de Montreuillon ; it is built over the Yonne, 
and consists of three semicircular arches of 26 ft. 3 in. 
span, separated by piers 6 ft. 7 in. in thickness 
at the springing of the arches. This work cost 
10,8001. ; it is constructed entirely in cut stone. 
At Agen, in the Lot-et-Garonne, the lateral canal 
of the Garonne passes from the right to the left 
bank of that river by means of an aqueduct con- 
sisting of 23 arches, each of 63 ft. 7 in. span. The 
height of these arches is 40 ft. 4 in. above low 
water, but only 23 in. above the level of the highest 
floods. The total length of this work is 1901 ft. 9 in., 
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known floods. Another great masonry canal aque- 
duct is that of Guetin ; it affords a passage over the 
Allier to the canal lateral to the Loire, not far from 
Nevers. This work has a total length of 1543 ft., 
and gives a clear waterway of 945 ft. to the Allier ; 
it comprises 18 arches of 52 ft. 6 in. each, and has 
a total width of 31 ft. 10 in., of which 19 ft. 10 in. 
are occupied by the canal. The clear headway is 
24 ft. 9 in. at low water level, and 7 ft. 3 in. at the 
highest levels. 

The experience of many years has shown the in- 
conveniences attending masonry aqueducts ; the 
chief of these are due to changes in temperature 
and damage from infiltration, the most carefully 
lined channels being subject to leakage. Roman 
cement has been found most suitable for this pur- 
pose ; in the Guetin Aqueduct the channel is lined 
with basalt slabs covered with two coats of asphalte. 
It is evident that iron structures present many ad- 
vantages over those of stone for aqueducts ; the 
three most important are: greater facilities in 
keeping the channel water-tight ; reduced depth in 
construction, and consequently increased headway ; 
and the possibility of adopting larger spans, and 
thereby securing a better waterway for the river. 
The first metallic aqueducts made in France were of 
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cast iron; of these an example is to be found at 
Barberey, on the Haute Seine, below Troyes ; it 
consists of five arches, of 27 ft. 6in. opening. But 
few structures of this kind have been carried out, 
cast iron having rapidly given way to wrought, for 
the purpose. An early wrought-iron aqueduct is 
found on the canal serving the collieries of the 
Sarre, in what to-day is Alsace-Lorraine ; it has 
three spans, one of 61 ft. 2 in., the other two of 
43 ft. 10 in., the width being 22 ft. 3in. Asa 
more modern type may be mentioned the canal 
aqueduct of Bourbince, near Digoin, which has one 
span of 70 ft. 6 in. and two of 53 ft.2in. These 
were early efforts in wrought-iron canal aqueducts, 
and were afterwards surpassed by others of greater 
importance, the most recent being that of Briare, a 
structure wholly in steel, and of which the follow- 
ing are some of the leading particulars. Until the 
completion of this aqueduct (now a matter of a few 
months) the situation of Briare remains one of con- 
siderable difticulty, as will be seen by an examina- 
tion of the annexed sketch plan, which shows in full 
lines the old course of the canal and its junctions 
with the river where the level crossing was made, 
and in dotted lines the diversion which has been 
completed, and the position of the aqueduct which 
connects the new channel on each bank. Thetown 
of Briare is in the department of the Loiret, and on 
the Loire ; it is situated at a point where the Briare 
Canal commences ; this canal connects the basin of 
the Loire with that of the Sadne; there is a small 
branch of the canal at this point, but the main 
channel passes along the right side of the river, and 
enters it on the level through a lock almost opposite 
the town of Chatillon-sur-Loire. On the opposite 
side of the Loire, at about one kilometre up stream, 
that is to say, a little above Chatillon, there is 
situated the mouth of another canal which hasalready 
been mentioned in this article—the lateral canal of 
the Loire—which follows the left bank of the river 
for a distance of about 120 miles. From the plan 
it will be seen that this lateral canal and that of 
Briare may be regarded as a continuous channel 
connected by a level crossing of the Loire in an 
oblique direction ; upon the plan is shown by dotted 
lines the course taken by vessels crossing the river 
in order to pass from one canal to the other. All 
the inconveniences to which we have referred as 
inseparable from a level crossing, were severely 
felt at this place from the time when the canal 
was opened; for the Loire, instead of having 
a regular régime, is an extremely capricious and 
uncertain river. Largely in consequence of the de- 
foresting of great tracts of country traversed by the 
upper parts of the stream, it is remarkable for 
periods of dangerous floods, and of almost complete 
dryness. The operation of taking boats over the 
crossing is a complicated one, even under the 
best conditions; in passing from the lateral canal 
to the Briare Canal it is possible to take advan- 
tage of the current as far as the lock entrance of 
the latter; but travelling in the opposite direc- 
tion, being against stream, is slow and diffi- 
cult, involving a loss of time and consequent ex- 
pense ; no boats are allowed to make the cross- 
ing except under the control of a special pilot, for 
whose services 5 francs for every down-stream boat 
and 10 francs for every one up-stream has to be paid. 
A suflicient channel had been excavated in the bed 
of the stream from lock to lock, but its maintenance 
was costly. There were periods when it was im- 
possible to make the crossing at extreme low water ; 
on the other hand, during periods of flood the boats 
designed for the extremely easy navigation of the 
canal are sometimes exposed to danger. Of 
course, regarded as a matter of first cost, this level 
crossing was far cheaper than an aqueduct ; but, as 
we have seen, the usefulness of the canal was 
greatly limited. With increasing traflic a change 
became absolutely necessary, and in 1889 it was 
decided that an aqueduct should be constructed ; 
the work does not appear to have been hurried 
forward, as it is only now on the point of comple- 
tion. The aqueduct was designed and executed 
under the charge of M. Mazoyer, an eminent chief 
engineer of the Ponts et Chaussées. The illustra- 
tions which we publish on pages 691 and 706 will 
give a good idea of the importance and character 
of the work. Before describing it in detail, it 
may be of interest to refer to the conditions under 
which the aqueduct was constructed ; they suggest 
how necessary it is to avoid the employment of 
level crossings over rivers for canals. 

It will be observed from the plan that deviations 
of the canals on each side were necessary in urder 








that the ends on the banks of the river, should be 
opposite each other. The lateral canal was there- 
fore extended, passing by the town of Chatillon as 
far as the village of St. Firmin ; at this point it 
was curved so as to touch the bank at right angles. 
It will be seen from the plan that this is not an 
actual extension of the canal from its original 
turning point ; but that a new canal was con- 
structed, starting from the village of Etang. On 
the other bank the Briare Canal has been diverted, 
as is shown on the plan. These works are not yet 
completed, but they are so far advanced that an 
approximate estimate of their cost can be arrived 
at. They comprise in all the construction of 8 miles 
of new canal, including the aqueduct. The canal 
proper, between the village of Etang and the left 
abutment of the aqueduct, will cost nearly 100,0001.; 
the other portion on the right bank will cost about 
24,800/. There are some supplementary expenses 
which need not be mentioned here, but we may 
pass on to the cost of the aqueduct itself. This 
will be at least 63,0001. for the foundations and 
the masonry substructure. The steel superstruc- 
ture is estimated at 50,000/.; it may be mentioned 
in passing that the steel was manufactured at 
Longwy, and the construction was entrusted to the 
works at Creil. Considerable changes were made 
on the original plan. Considering the essentially 
torrential character of the Loire, the width of 
waterway, for motives of economy, was fixed some- 
what below, rather than above, the limits which 
prudence might have suggested. The bed of the 
river was deepened on each side of the aqueduct, 
thus removing many obstacles which might have 
interfered with the flow of the stream during 
periods of flood. It was calculated that, at least, 
an area of 41,000 square feet was necessary to pro- 
vide for the discharge of flood water. A clear 
height of 5 ft. is given between the underside of 
the girders and the highest known level of the 
Loire. This appears very little, because the 
agitated surface of the water when the river be- 
comes a torrent, will frequently reduce this height 
by 18 in., whilst many floating objects are brought 
down stream, such as the trunks of trees, furni- 
ture, roofs of buildings, &c. 

The engraving which we publish on page 706 
is prepared from a photograph taken on the right 
bank. We are indebted for this, and the illustration 
on the preceding page, to M. Mazoyer, the engineer- 
in-chief, and they show with much clearness the 
general arrangement of the work. It will be seen 
that there are 14 masonry piers, each of them made 
as narrow as is consistent with safety, in order to 
secure a maximum waterway. They are placed in 
such a way as to give 15 openings, each 131 ft. 3 in. 
long, so that a total clear width of 1968 ft. is 
secured. As the discharge amounts sometimes to 
318,000 cubic feet, a speed of about 10 ft. per 
second has been assumed. With such a velocity, a 
violent scouring action would be set up, and for this 
reason special precautions have been taken with the 
foundations. ‘The caissons on which the piers are 
built are 55 ft. 9 in. long and 23 ft. wide. It will 
be seen from the illustration on the preceding page 
that the aqueduct only provides for a single line of 
traffic ; on each side of the channel is a paved towing- 
path, protected by handrails and supported on 
brackets secured to the main framework. The effec- 
tive depth of water in the channel is7 ft.2 in. ; the 
greatest width of the channel is 22 ft. 11 in., but 
this is reduced by the protecting longitudinal 
timbers on each side, to an effective width of 
20 ft. 4 in. It will be seen from the foreground 
of the engraving that in front of the aqueduct 
there isa small span of a similar type, but 33 ft. 
in span; this crosses the branch of the Briare 
Canal which goes to Chatillon, and which has been 
preserved to accommodate such traffic as may here- 
after exist. The total length of the aqueduct, in- 
cluding the small span just referred to, is 2174 ft. 
The outer width of the channel between the main 
girders is 23 ft. 9in.; the total width between 
handrails being 37 ft. 8 in. The engravings show 
that the inner side of the towing-path is carried on 
brackets riveted to the side of the channel; the 
outer side also rests upon brackets fastened to the 
main girders. The effective width of the towing- 
path is 8 ft. 1 in. 

Before the construction of the Briare Aqueduct, 
the employment of parallel steel girders had not 
been generally accepted in France; to-day the 
new type has been definitely accepted. It will be 
seen that the comparatively short spans are a 
practical necessity, because, with the very heavy 





weights that have to be carried, large spans, such 
as are common for railways, would not be econo- 
mical. It is indeed a design of some boldness 
which involves the use of 131-ft. spans for this 
purpose, As has already been stated, the Briare 
Aqueduct is constructed wholly of steel ; the metal 
used has an elastic limit of 15.24 tons per square 
inch ; a limit of rupture of from 26.67 to 29.20 
tons, with 24 per cent. extension ; and a limit of 
work of 6.35 tons. The weight of steel employed 
in the aqueduct per foot is 1.28 tons, to which has 
to be added 4.7 tons for the weight of water and 
.8 ton for the weight of the towing-paths, &c. 
The total weight is therefore about 890 tons for 
each span of 131 ft. 3 in. For various reasons 
the Briare Aqueduct is an exceptional structure, 
especially in France, where steel girders of this 
type have not been used for more than 10 years, 
at all events in public works. 





THE AMERIOAN INSTITUTE OF 
MINING ENGINEERS. 
(By our New York CoRRESPONDENT.) 
(Continued from page 601.) 

‘‘THE Inaccuracy of the Commercial Assay for 
Silver and of Metallurgical Statistics in Silver 
Mills, with Special Reference to the Treatment of 
Roasted Ores by Amalgamation and by the Russell 
Process,” was the complete title of a paper by Mr. 
C. A. Stetefeldt. The author said that the purpose 
of his paper was to convince the managers of 
silver mills that their customary reports in re- 
gard to the percentage of silver saved, are far 
from the truth. It may be unpleasant for them 
to have the proofs of this fact brought before 
the public, and for this reason the author refrained 
from giving the names of the mines and mills from 
which the statistics recorded were obtained. The 
paper dealt only with amalgamation and lixiviation 
processes. 

‘The first and most important error is found in 
the inaccuracy of the commercial assay ; the second 
in the incorrect sampling of tailings in amalgama- 
tion. Further, mills not doing custom-work, but 
reducing exclusively ores from mines to which the 
mills belong, are in the habit of weighing the ore 
only approximately, and without making moisture 
tests. Thus a correct basis for calculating the 
actual percentage of silver extracted is lacking. 
The superintendent, then, finds it convenient to 
report the apparent extraction, i.e., the extraction 
indicated by comparing the value of the roasted 
ore, minus soluble salts, with the value of the 
tailings. How many errors are thereby committed 
it is not necessary to point out. By the term 
‘commercial assay’ is understood the direct result 
of either a crucible or a scorification assay for 
silver. The losses taking place in the assay 
are caused by: (1) Silver remaining in the 
slag ; (2) silver absorbed by the cupel; (3) silver 
volatilised in the crucible melting or scorification 
and in cupellation. The first two losses can be 
ascertained with practical accuracy by reassaying 
the slag and the cupel. By adding the silver thus 
obtained to the result of the commercial assay, the 
corrected assay is obtained. The loss by volatilisa- 
tion for ores and products like sulphides, it is not 
practicable to ascertain, even by synthetic methods; 
such as are used, for example, to determine the 
fineness of high-grade silver bullion by a check 
assay. Hence, this loss is an unknown quantity ; 
but it may be assumed to be comparatively slight, 
so far as most ores are concerned which do not 
exceed 50 oz. of silver per ton value, higher grades 
going by preference, with few exceptions, to smelt- 
ing works, and not to mills.” 


THe New Minine Law. 

There was no discussion on the paper, and Dr. 
Raymond, secretary of the Institute, followed with 
a paper on ‘* The New Mining Law ” of New York, 
which he showed to be a most unfair and partisan 
piece of legislation. Underit, the State claims the 
sovereignty of gold and silver on public or private 
lands, and all mines of other metals on lands be- 
longing toanalien. The new law, while extremely 
indefinite as to what constitutes a ‘‘ discovery,” 
gives to any citizen making such discovery on public 
lands the sole benefit for 21 years for a royalty of 
2 per cent. on the value of the product, together 
with the right to use lands necessary to mining, 
and such timber as may be required. Such 
citizen may also go on private lands for the 
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same purpose, provided that before commenc- 
ing work, he deposit with the secretary of the 
treasury of the county security for any damages in- 
flicted. Nor is he compeiled to mine any given 
quantity of ore. He may thus tie up such property 
under his claim, and practically confiscate it. The 
effect of such law, Dr. Raymond pointed out, 
was to engender a reckless and wasteful system of 
mining, the discoverer naturally being instigated 
to getall the ore possible during his Jease, with no 











tions of the Gold Stamp Mill.” It now took the 
general form of a discussion on the molecular 
structure of iron and steel. In the original paper, 
Mr. Rickard stated that ‘‘vibration under all 
conditions will crystallise iron.” Mr. Howe (Past- 
President) had stated in his work on ‘‘ Metallurgy 
of Steel” that ‘‘ granulation and crystallisation of 
iron under vibration was a myth.” 

Mr. Argall attacked this statement, claiming that 
vibration accompanied by heat would certainly 
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Macuine-Mape Parts oF A WATERBURY WATCH. 


regard to the condition in which he left the mine at 
the close of his lease. Other detrimental features 
were also noted, and the effect would be to put the 
mining lands ‘into the hands of speculators. The 
Acts he believed to have been passed in the interests 
of a platinum company on Lake George. 


VIBRATION OF STAMPS. 

The next topic afforded an extended field for dis- 
cussion ; it was on the subject, ‘‘ Does the Vibration 
of Stamps Change their Molecular Structure ?” 
This was presented to the Institute in a paper by 
T. A. Rickard about a year ago, entitled ‘‘ Limita- 
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|crystallise iron, and cited such authorities as 
| Bloxam, Huntington, and A. F. Hill. He claimed 
that intense vibration under any conditions would 
crystallise iron, since the molecules were in motion, 
| hence any force increasing the amplitude of their 
| vibrations might produce a change of structure ; to 
prove this he cited Barrus, Kirkaldy, Fairbairn, 
| Rankine, and others. He added that stamp stems 
‘invariably broke with a crystalline structure, also 
railway axles. Dr. Raymond, in combating this 
position, took exception to the conclusions drawn 
from the authorities quoted, claiming that in some 
| instances they were contradictory. He alsoclaimed 





the use of the word ‘‘ crystallised ” should be under- 
stood to mean any change of molecular conditions. 
While the fracture of a stamp stem was a fact, the 
idea that it was caused by a molecular change due to 
vibration was a theory which was unsupported by 
a single clear experimental proof of it; in opposi- 
tion to this, all attempts to demonstrate by careful 
experiment have proved the contrary, so far as they 
had any definite results. He then proceeded to argue 
that the tests made by United States officers quoted 
by Mr. Argall, showed the conclusions were not 
warranted, being rather opinions of a guarded 
character than statements of results. He con- 
cluded as follows : 

““The only question here at issue is, Does the 
vibration to which stamp stems are subjected in 
practice, change the structure of the iron of which 
they are composed? It is not, ‘Do stamp stems 
break after continued use? Nor is it, ‘Do they 
show a granular fracture when they break? A 
thousand instances of such breakage and fracture 
will prove nothing. But any one of the following 
suggested tests would prove a good deal : 

**]. Let astamp stem which has been running for 
a long time without breaking be taken down and 
examined as to fracture and structure. This has 
never been done, so far as I know. 

‘*TI. To make the result of I. conclusive, let a 
comparison be made between such a stem and one 
made at the same time from the same metal, but 
not used. This has never been done, so far as I 
know. 

‘*TII. Leta stem which has broken in service be 
examined as to its structure at other points than 
that of fracture. 

“TV. Let such a stem be tested to ascertain 
whether, at any point in it, it is not possible to 
produce at will either granular or fibrous fracture 
by simply varying the means and method of frac- 
ture. This has never been done, so far as I know. 
Nor has Mr. Argall’s claim that such a granular 
fracture is very different from the ‘ crystallised ’ 
fracture ever been supported by the actual produc- 
tion and comparison of the two. 

‘*V. Let any stem, new or old, used or unused, 
be tested asin IV. This has been done often with 
bars of iron or steel, and it has been proved that a 
granular or a fibrous fracture can be thus produced 
at will. But if there is anything peculiar about 
stamp stems, the experiment would show it. It 
has never been performed upon a stamp stem, so 
far as I know. 

‘* Tt is such evidence as this that would convince 
doubters, and prove the crystallisation theory. 
That theory is now a fable, because such evidence 
in its support is wholly lacking. And it will never 
cease to have been a fable, because it was framed 
and held without evidence. It may, indeed, cease 
to be one, and become an acknowledged fact— 
when the necessary evidence is forthcoming, but 
not before.” 

Quite an animated discussion followed, for this 
subject is full of interest to all classes of engineers. 
A number of apparently contradictory instances 
were brought forward by the debaters, but nothing 
which could be considered as final evidence was 
adduced, so that the subject remains in the same 
unsettled state as at the beginning. Your corre- 
spondent has given Dr. Raymond’s argument at 
length, because of the high character of that gentle- 
man, and because the great importance of the sub- 
ject seems to warrant it, as well as in the hope that 
inquiry and experiment may be stimulated in Eng- 
land by this discussion. 


EXcuURSIONS. 


That evening the Institute received its social 
welcome to this hospitable city in a reception 
tendered by the Seaside Club at its elegant house. 
The club is Bridgeport’s social organisation, and 
confers a certain standing on those admitted to 
membership. The most prominent citizens, with 
their wives and daughters, were present, over 500 
invitations having beenissued. The evening passed 
in a most delightful manner, and the engineers 
kept up the festivities till a late hour. The 
beauty of the club-house and its tasteful decora- 
tions were the objects of much admiring comment. 

The next morning we made an early start in a 
special train to visit the manufactories of the 
Naugatuck Valley, and this trip was a revelation to 
all. The first visit was at Ansonia, where we were 
taken through the works of the Ansonia Brass and 
Copper Company. Sheet copper was rolled for us 





in the new mill, and the wire rod train was shown. 
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CONSTRUCTED BY MESSRS COOKE AND SONS, ENGINEERS, YORK. 


(For Description, see Page 696.) 
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The brass-rolling mills were exhibited, as well as, sights seen, and reluctantly left for Waterbury, | this being later enlarged to accommodate the in- 
the large rod-drawing plant. Bars of Tobin bronze | which was our next point of interest. creasing business. On March 3, 1880, the plant 
were drawn, and the various parts of brass) The manufacture of Waterbury watches was|was purchased from the Benedict and Burnham 
bedsteads, lamps, &c., were manufactured and commenced in a small room of the Benedict and | Manufacturing Company, and the Waterbury Watch 
assembled for our benefit. All felt the time was! Burnham Manufacturing Company. Success hav- | Company was organised with a capital of 400,000 
far too short to satisfy the interest developed by the | ing been demonstrated, a new factory was built, | dols. 
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CONSTRUCTED BY MESSRS. COOKE AND SONS, ENGINEERS, YORK. 
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The factory is one of the finest in the country, 
using the most modern automatic machinery, and 
employing a high class of skilled operatives. From 
an architectural point of view the building is re- 
markably beautiful. It is trimmed in front and at 
all sides by a fine growth of Ampelopsis Vetchii, 
and spacious lawns, answering the practical pur- 
pose of avoiding annoyance and trouble from dust, 
set the building off to advantage. 

The first Waterbury watches were put on the 
market during the autumn of 1879. Previous 
to this time there was nothing between the cheap 
toy watch at 25 cents and the poor Swiss watch 
selling at 15 duls. It remained for the Waterbury 
Watch Company to place within the reach of the 
masses the only luxury they lacked to make them 
equal in possession to their wealthiest companions 
—a watch. The Waterbury watch was from the 
start a success. It at once took its place in the 
market as a favourite, and since that time the strides 
of improvement in the models and styles have been 
rapid and continuous. The watch as originally 
made, had only 54 parts, less than half the number 
required for any other type of watch. It was a 
radical departure from conventional ideas in watch- 
making, a peculiar feature being the rotation of the 
works within the case once in 24 hours. This re- 
quired a long thin mainspring 9 ft. in length. 

The manufacture of the long-wind watch was 
discontinued several years ago. Now it is quite 
remodelled, comprising many different sizes and 
styles, with nickel, silver, and gold cases, the 
rotary motion of movement and the long spring 
being no longer a feature of the watches made by 
this company. The duplex escapement is used in 
the Waterbury watches, and a very small thin main- 





spring is now used for the watches. Obviously 
this is a great advantage. The Waterbury Com- 
pany is the only one in America making move- 
ments and cases complete. From 500 to 800 
skilled hands are employed. The employment of 
trained expert help at high wages is one secret of 
the success of the company. Many of the hands 
have been with the company since its organisation. 
All of the standard sizes are included in the re- 
modelled types—18, 14, 10, 8, 6, and 4 sizes ; and 
this season a new watch, the ‘‘ Elfin,” which is the 
smallest watch ever made in America, has been put 
on the market. It is about the size of a shilling. 
Other movements popular the world over are the 
Charles Benedict, the Tuxedo, Rugby, Oxford, 
Waterbury, Addison, Columbian, &c. 

In conducting business in the United States, a 
wise policy of the company has been the restriction 
of sales to the retail watch trade. This plan, firmly 
maintained for six years, has met such favour that 
there is hardly one of the 22,000 dealers in the New 
World that does not keep the modern Waterbury 
watch in stock. The company has its agents in all 
civilised countries, including London, Paris, Sydney, 
Melbourne, Bombay, Shanghai, Tokio, and through- 
out Central and South America. The prices vary 
from almost any price, dependent on art finish, 
down to 4 dols. The company also make a watch 
for blind persons, having raised numerals on the 
case, and points at every third figure, to enable 
them to locate the hour without difficulty. Natu- 
rally we at once descended to the engine-room, 
and examined the Corliss engine. From there we 
passed to the adjacent machine shop. The very 
delicate machinery used in the manufacture of 
watches naturally requires the most constant care, 








and gives employment, as may be seen, to quite a 
number of machinists. 

Ascending the staircase, we found ourselves in 
the cloak and wash room. This is most conve- 
niently arranged, for the company evidently 
believe that ‘‘cleanliness is next to godliness,” 
and, moreover, are desirous their operatives shall 
present a most attractive appearance to the out- 
side world as they leave the works. It may 
be said this was particularly true of the young 
women. Nowhere does any one meet a more 
intelligent class of people than is to be found 
among the young women in a New England factory. 
As a rule, they receive an excellent education, and 
certainly the faces of those in the Waterbury Com- 
pany compared favourably with any your corre- 
spondent has seen in similar places. On question- 
ing them, you found at once that they understood 
fully the construction of the machine they were 
tending. It was not a simple humdrum piece of 
work which they were performing, but they brought 
to their task an intelligent mechanical skill. The 
train department was next visited ; the room was 
very light and well ventilated, beside being scrupu- 
lously clean. We next passed to the spring depart- 
ment, where the highly-tempered springs are neatly 
coiled into place. The old spring in the earlier 
watches was, as said above, 9 ft. long, and it was 
currently reported the company intended to fur- 
nish each purchaser with a 4 horse-power engine 
to wind the watch at night; but now that the 
spring has been shortened, the present Waterbury 
watch is wound like any other. The case depart- 
ment was extremely interesting, and, as may be 
supposed, employs a number of operatives, each one 
doing some little thing to a case, which then passes 
to the next, for the variety of patterns is very great. 

Finally, the various parts are assembled in the 
finishing department, and after inspection of a 
critical nature and testing, are put into the case. 
Any small variation causes rejection. It now 
remains to regulate the watch, and it then be- 
comes a commercial article. When it is con- 
sidered how minute some of the parts are, it will 
be seen how great a care is exercised to produce 
a perfect watch. As an illustration, the writer 
saw certain screws being threaded and a slot cut in 
the head. The screws were so small as to require 
a magnifying glass to detect that they were any- 
thing more than a tiny speck of metal. In the 
diagram on page 693 the various machine-made parts 
are shown, and so accurately are they finished, 
that any part may be ordered by number, and is 
guaranteed to fit. 

The following paragraphs describe the special 
features of the Waterbury watch. The first spe- 
cialty lies in the adjustment of the escapement. 
‘*When the balance is at rest on a straight line from 
the centre of the balance staff to the escape wheel 
centre, the impulse pallet face should be 30 deg. 
from the slot in the balance staff. The balance 
moves 35 deg., when the long tooth drops into the 
slot, and 55 deg., when the long tooth leaves the 
slot, and the impulse strikes the short tooth. The 
hair-spring should be set so that the long tooth of the 
escape wheel rests on the staff just back of the slot, 
so that a movement of 35 deg. in the larger move- 
ments, and 25 deg. motion in a smaller movement, 
is required to allow the long tooth to drop in the 
slot. 

‘*2. The escape wheel, acting directly on the 
balance wheel, requires less power than a lever 
escapement ; consequently, lighter mainsprings are 
used, and these are very highly tempered to allow 
of a more equal distribution of power than with a 
heavy spring. Having nothing but a balance and 
escape wheel acting directly together for adjust- 
ment obviates many difficulties that are encoun- 
tered in the lever escapement, which requires 
the greatest accuracy to produce proper results. 

‘*3. The duplex has not the same liability to wear 
as the lever, for the reason that such light power is 
required. The friction is so lessened that by actual 
test no wear is discernible on an escape tooth after 
six years of constant service. The life of a duplex 
is as long as that of any jewelled escapement. 

‘¢4, The duplex will run much longer, without 
cleaning, than alever. The oil on a lever escape- 
ment soon becomes heavy, and the result is a drop- 
ping off in motion and poor time, while the parts in 
a duplex that require oil for action are so few that 
the thickening of the oil is not shown by any action 
of the movement. In cleaning a lever escapement 
the greatest care must be taken not to loosen either 
pallet stones or roller pin. These are held in place 
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by shellac, and if they are loosened, trouble is at 
hand. With the duplex, there are no parts to get 
out of order, and should any become broken, they 
can be replaced without fitting. 

‘*The differences in construction between the 
Waterbury movements and lever movements are 
many. Nocentre wheel is used, and this allows 
a different construction of the dial train and a 
different fitting. No cannon pinion is employed ; 
consequently, the hands need not be removed when 
the dial is taken off. Friction is greatly reduced by 
this method, the barrel acting directly on the 
second wheel with small pivots. In the dial train 
there is inappreciable friction, and in repairing no 
special operation, like fitting the cannon pinion to 
the centre pinion staff, is required. 

‘* The winding mechanism combines much sim- 
plicity and strength, and works with smoothness 
and accuracy; the winding attachment is com- 
posed of five pieces only.” 

The hands are set by pushing in the cram, and 
turning either way. All the jewels are held by a 
double plate and caps, and no small jewel screws 
are used. For balance and stone jewels there is 
an endstone screw in the lower plate, and in the 
end of this screw is set the endstone. As the screw 
has a fine thread, the adjustment for end shake 
is perfect, and can be made after the movement is 
together. It remains to add that the capacity of 
this factory is 1700 perfect watches per day. 

Your correspondent has described this factory at 
some length, because it is to believed to be a model 
American institution ; and as the watches are so 
well known abroad, he thought it must be of 
interest to the readers of ENGINEERING. 


(To be continued.) 








THE BUCKINGHAM WORKS, YORK. 
(Concluded from page 663.) 

As already mentioned, Messrs. Cooke do not by 
any means confine themselves to telescopic work, 
but undertake the construction of all classes of fine 
tools. One of the most interesting of these tools is 


headstock is provided with a screw cut to 20 
threads per inch, upon one end of which is 
keyed a wheel divided into 1000 parts, whilst at 
the other is a truly-finished contact piece. This 
piece can be advanced against the specimen by 
rotating the screw. As the latter moves forward, 
it carries with it a straight scale shown in Fig. 35, 
and divided into twentieths of an inch. By 
means of the divided circle each turn of the 
screw can be read to ;ayoth part, and hence 


measurements made to 20,000 in. The capacity of 


the machine is 8 ft. 3in. The bar to be measured 
is held on insulated supports. Both headstocks are 
connected with one electric circuit, and when con- 
tact is made by the bar touching the prepared con- 
tact surfaces at each headstock a galvanometer is 
deflected. Either inside or outside measurements 
can be made, the arrangements for which will best 
be understood from a reference to Figs. 32 and 33. 
In these a denotes the contact for outside measure- 
ments, and b that for inside ones. A calliper, 
Figs. 37 and 38, is provided for checking the ad- 
justment of the instrument. 

In Figs. 39 to 42, annexed, we show the air pumps 
supplied by Messrs. Cooke for working the pneu- 
matic despatch system. The pumps have plain 
grooved pistons without rings, the surfaces of both 
piston and barrel being ground true. They thus 
work with very little friction, the more especially as 
packing is also dispensed with in the stuffing-box, 
a few grooves being provided to keep down such 
leakage as may occur in spite of the very true fit 
of rod and box. At each end of the cylinder are 
admission and exhaust valves. A sixway cock, 
Figs. 41 and 42, is provided, by means of which the 
air may either be exhausted from or driven into 
any one of six pipes. 

For lettering the divided circles and general en- 
graving work, the machine shown in Fig. 43, page 
695, is employed, and a number of such machines 
have been supplied to the Government Dockyards, 
where they have proved very useful. The machine 
consists of a rapidly revolving drill, carried at one 

















a micrometer measuring machine built by them for 
Messrs. van den Kerchove, of Ghent, a firm which 
has acquired a high reputation for accuracy of work- 
manship. This machine is illustrated in Figs. 30 to 
38, page 694. It consists of a very rigid bed of 
box section, accurately faced on its upper surface, 
which forms a bed for a couple of headstocks, one 
of which is fixed, and the other movable. The 
fixed headstock is shown to the left in Fig. 31, and 
is insulated from the bed of the machine. The 
other headstock is capable of being moved along 
the bed by a pinion gearing into a rack cast on 
the table, as indicated in Fig. 34. A series of 
notches are provided along the bed at exactly 4 in. 
apart. The head can be stopped at any one of these 
positions, and in making a measurement it is locked 
in that notch nearest the length of the bar to be 
measured. The production of these notches equally 
spaced was, it will be seen, a very delicate job, and 
they were filed and shaped up by hand, standard 
test-pieces being placed between the calliper points 
of the machine. As part of the work was done in 
very warm weather, considerable trouble was 
experienced from expansion. As shown in the 


end of a pantagraph arm, whilst the corresponding 











detail drawings, Figs. 34 to 36, the movable 























point on the other arm is made to follow a former 
secured to the table behind. The machine can be 
driven either by foot or power, and is very rapid in 
its work, which is also very neat, as the letters en- 
graved are very much smaller than the formers guid- 
ing the other arm of the pantagraph. A rising and 
falling table and compound slide rest are provided. 

For use during the building of the Forth Bridge, 
aspecial form of theodolite was supplied by Messrs. 
Cooke. The main members of that structure, it 
will be remembered, were curved both in elevation 
and in plan. The bracing bars were thus inclined 
both in elevation and plan, and an instrument was 
required which could sight along them. For this 
purpose Messrs. Cooke fitted a reflector to the 
object-glass end of their ordinary type of theodolite. 
This reflector was carried by a sleeve, replacing 
the usual sunshade. This sleeve was: fitted 
with a graduated limb from which the angle the 
line of sight, as reflected, made with the vertical, 
could be determined. The azimuth angle of the 
member was at the same time read from the ordi- 
nary horizontal circles of the instrument. 

Messrs. Cooke have recently produced another 
very ingenious form of objective, intended for 


cameras and lanterns. If one takes an ordinary 
meniscus lens, then rays of light coming from a 
distant point, and parallel tothe axis of the lens, 
are brought accurately to a focus in the axis of the 
lens. This is not the case, however, with other 
rays also coming from a distant point, but passing 
through the lens obliquely. Such rays are not 
brought accurately to a focus in any single point. 
By using stops, however, it is possible to shut off 
a number of the marginal rays, and then the re- 
mainder passing through the aperture of the stops 
are brought fairly well to focus on the screen of the 
camera. But as some of the marginal rays are thus 
stopped off, the brightness of the image at the 
edges of the plate is considerably less than in the 
centre ; and, moreover, the image at the edge of the 
plate is also not quite so accurately in focus, each 
point of light in the object being, in fact, repre- 
sented by a small balloon-shaped disc. It is, 
however, possible to make a lens of such a form 
that any pencil of rays coming from a distant point 
is brought accurately to a focus, whether it passes 
through the lens normally or obliquely. When 
such a lens is used, however, the surface on which 
the foci of the different pencils lie is not flat, as 
is required for photographic purposes, but curved, 
being approximately a portion of asphere. Those 
of our readers who have entered a large camera 
obscura, such as that at the Crystal Palace, will 
remember that the screen takes the shape of a 
hollow dish. Hence, though such a lens gives 
nearly even illumination, and very accurate 
focussing over the whole area of the screen, it is 
useless for photographic purposes, where it is 
essential that the image shall be received on a flat 
surface. Ifa double concave lens is placed behind 
a lens of the type just described, it will tend to 
flatten the image, and Messrs. Cooke have discovered 
that it is possible to entirely flatten the image in this 
way. It might be thought that to do this it would be 
necessary to use a negative lens of such power that 
it renders the rays it receives from the convex lens 
parallel again, and therefore they would not be 
brought to focus at all. This, however, is not the 











case, and Messrs. Cooke’s new lens is a realisation 
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of this fact. For practical reasons the convex 
portion of the above combination is split into two 
parts, and the concave lens is placed between 
them. By the use of suitably chosen glass it is 
possible to calculate the curves of the various 
lenses and their distances apart, so that the centre 
lens, at the same time that it renders the image 
flat, also renders the whole combination achromatic. 
Each of the three lenses of the combination then 
consists of a single piece of glass, and is not sepa- 
rately achromatic. Each lens of a good ordinary 
doublet or triplet lens has to be separately achro- 
matic, and hence in an ordinary doublet lens there 
are eight surfaces to grind and polish, and in 
a triplet twelve. In the new lens there are 
but six such surfaces, whilst its performance 
is claimed to be at the least fully equal to the very 
best of existing lenses. 

Two varieties of the lens are shown in Figs. 44 
and 45. The former is intended for portrait work, 
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QUANTITIES AND APPROXIMATE VALUES OF PETROLEUM AND PETROLEUM PRODUCTS OF THE UNITED STATES, 1889-1893. 
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Value of 7, 
7 P Value of Value of Value of 
- Mineral Crude ii ee | See | eats | ee Lubricating | Lubricating | Residuum, | residuum, | Tot! Total 

ear. Oil. ue, 2 ‘ I ine, Oil Illuminating Heavy Oil, Heavy Oil Tar, Pitch, Tar, Pitch Millions of Milli PP 

Gasoline, &. | Gasoline, : Oil. &e. a &e. eo.” | Gallons. | “Gaitone, 

&e. I : 
gallons £ gallons £ gallons £ gallons £ gallons £ £ 

1889 85,189,000 1,200,000 13,984,000 240 000 551,769,000 8,200 000 27,900,000 920,000 1,850,000 19,000 680 10,579,000 
1890 96,572,000 1,300,900 12,462,000 210,000 550,873,000 7.900 000 32,000.000 930,000 1,830,000 18,000 693 10,858,000 
1891 96,722,000 1,070,000 11,424,000 175,000 631,445,000 6,900,000 33,300,000 990,000 1,000,000 12,000 B73 9,147,000 
1892 104,397,000 940,000 16,393,000 200,000 589 418.000 6,300,000 34,000 000 1,020,000 403,000 7,000 744 8,467,000 
1893 111,703,000 910,200 17,304,000 210,060 642,239,000 6,300,000 32,400 000 940,000 541,000 8,100 804 8,368,000 








and with an aperture of z it gives a flat and very 


good image over the whole of a plate the longer 
side of which is equal to one-half the focal length. 
The positive lenses in this case are both made of 
borosilicate crown glass, whilst the negative lens 
is of light silicate flint glass. The lens shown in 
Fig. 45 is intended for hand camera work and 
lantern work, as well as copying and enlarging. 


With an aperture of 5.66 it gives a well-defined flat 


image up to the corners of a plate the longer side 
of which is four-fifths of the focal length ; and when 


stopped down to it covers a plate whose longer 


side is equal to the focal length, the illumination in 
both cases being remarkably even. The two posi- 
tive lenses are the same as in the previous case, 
but the negative lens is, it will be seen, compound, 
the front portion being made of a silicate glass, 
and the back component of baryta crown glass. 








THE MINERAL RESOURCES OF THE 
UNITED STATES. 
(Concluded from page 666.) 

Tue United States stands at the head of the 
list of petroleum-producing countries, but she is 
not so much in advance of Russia as is popularly 
supposed, the output during 1893 having been, in 
round figures, 44 and 33 millions of barrels re- 
spectively. The world’s present annual production 

The World’s Production of ie. 


total declined last year, but, contrary to most other 
mineral industries, prices advanced, and so did the 
extent of imports. These facts are shown in the 
following figures : 


Barrels. 
Production of crude oil 1892. 1893. 
in New York, barrels 1,273,343 =‘ 1,031,391 


* Production of crude oil 
in Pennsylvania, 


rrels w. —ass_--:27,149,084 19,283,122 
Ohio (Lima district), 
barrels ie ... 15,169,507 13,646,804 
West Virginia, barrels 3,810,086 8,445,412 
Eastern Ohio pe 1,190,302 2,601,394 
Indiana AES 698,068 2,335,293 


Total production in'the 
United States, barrels 50,509,136 48,412,666 
Average valueof refined “a 


oil per barrel, cents 553 
Exports, gallons . 740,000,000 804,000,000 

The value of the petroleum production adds from 
10 to 12 millions sterling to the wealth of the 
United States. The larger part of this is collected 
on the sales of burning oils, the remainder from 
various bye-products of distillation—naphtha, ben- 
zoline, lubricants, paraffin, tar, &c. The approxi- 
mate amounts and quantities, obtained since 1889, 
are given in the above Table. Want of space for- 
bids us to enter into any consideration of the won- 
derful system that has been developed in sinking 
wells, raising and delivering the crude oil, the 
method of refining, &c.; and, in fact, these things 
hardly belong to our present subject. 

About 10 years ago the utilisation of natural gas 
found in the vicinity of the petroleum deposits, 





For some years the richest gas fields were those of 
Pennsylvania, and in 1888 the revenue derived from 
them was more than 19,000,000 dols. Failing 
supply and increased prices, have reduced the sales 
about one-fourth, and similar proportions hold good 
for the State of Ohio. In Indiana, on the contrary, 
the supply, although small, is rapidly increasing. 
So far as can be judged by results, the gas resources 
of the United States, if not failing, are at best un- 
certain, and not to be relied on. Last year for the 
first time Canada obtained natural gas on a con- 
siderable scale, although, curiously enough, it has 
found an export (through pipes) into the United 
States since 1891. The values thus transported 
for the three years 1891-93 were respectively 
25,540 dols., 74,737 dols., and 290,653 dols. 

Cement still continues to be largely imported into 
the United States, despite the fact that there are no 
less than 69 cement works in operation, distributed 
among, at least, 20 different States. There was but 
a comparatively slight falling off in the production 
of hydraulic cement in 1893, when 7,411,815 barrels 
were manufactured, as compared with 8,211,000 
barrels in 1892, but prices fell to a very low 
figure. In the Louisville district sales were made 
at 22 cents per barrel of 260 1b., less than the 
average price of lime delivered at the kilns. The 
output of Portland cement was greater in 1893 than 
1892 by about 40,000 barrels, but the total pro- 
duction is small — 590,000 barrels, while the imports 
reached 2,674,000 barrels in 1893, as compared 
with 2,440,000 in 1892; thus only 18 per cent. of 





the Portland cement used in the United States is 


ConsuMPTION OF NATURAL GAs IN THE UNITED Srarss, 1893, 



































Pennsylvania. Indiana. Ohio. 
1893. 1892. 1893. 1892. 1893. 1892. 
Value of gas consumed Fe a ws Pe ..| 728,0002. 815.0002, 210,0007. 193,0002. 43,0002. 66,0002. 
Number of domestic fires supplied “ns ca , 119,524 153,068 55,852 65,821 11,749 9,270 
os iron and steel works .. pe 9 ; 33 31 1 3 ay 1 
ae glass works re ee “ aa . 43 41 15 9 a 2 
pie other industries ie os aa a 223 252 226 244 65 88 
Total establishments. . 7“ «eo < es 2 299 324 242 266 65 91 
Total number of pomaing wells .. wa aa : 805 748 411 823 166 166 
Miles of pipe lai pe as eo ia aa a3 2270 2245 1085 1007 266 123 
Number of gas companies referred toabove .. : 53 53 116 116 49 49 








United States (1893) ... 48,412,666 
Russia, Baku (1893) _... 33,104,126 
ai elsewhere (1890) 251,543 
Austria-Hungary (1890) 816,000 
Canada (1893) ai as. 798,406 
Peru (1890) 000 
India (1891) Be, 146,107 
Germany (1892) ... 103,323 
France (1891)... es Pe oe 70,000 
Japan (1890)... a ” as 48,027 
a (1891) ; “ - 21,000 
Italy (1891) sea oes oe 8,085 
Great Britain (1892)... a ud 1,526 
Other countries (estimated) .. Pe 200,000 
Total .. ... 84,330,809 


is estimated at about 84 million barrels, so that the 
two countries contribute considerably more than 
three-fourths of the total. The above Tabie 
contains some general information on the subject 
that will be found of interest. The obtaining and 
utilisation of petroleum dates back to prehistoric 
times, but in the United States it was revived as a 
new and gigantic industry, most of the development 
of which must be credited to the Americans. In 
the United States the production has increased from 
2000 barrels of crude oil in 1859—the first year for 
which records are given—to 48,412,000 in 1893. 
Until 1874, Pennsylvania and New York were 
the only oil-producing States ; in 1875, three other 
States—Ohio, West Virginia, and California— 
were added to the list; in 1882, Kentucky 
and Tennessee produced oil ; wells were sunk in 
Colorado in 1887, and since then the industry has 
extended to Indiana, Illinois, Kansas, Texas, and 
Indian Territory ; the five last-named areas are, 
however, of small importance. A brief review of 
the industry as it stood in 1893, in the States of 
Pennsylvania, New York, Ohio, and West Virginia, 
will be sufficient for our present purpose. In all 
about 100 million tons of crude oil have been ob- 
tained in the United States, and of this Pennsyl- 
vania and New York have contributed nearly 80 per 
cent., from the so-called Appalachian field, which 
extends into West Virginia and Ohio. It is worth 
remarking that there appears to be a tendency to 
decrease in the production of the older fields, and 
an increase of the newer; and this is shown toa 


marked degree by the output of 1892 and 1893. The 





excited the interest and astonishment of the civilised 
world. The great manufacturing city of Pittsburgh 
was transformed by the substitution of this smokeless 
and convenient fuel for the soft bituminous coal, 
the imperfect combustion of which enveloped Pitts- 
burgh in a never-lifted pall. The name of George 
Westinghouse is conspicuous in the enterprise 
that tapped and distributed this gas from relatively 
great distances. Unfortunately it appears clear 
that the supply cannot be of long duration, and 
for some time past, gas fuel is but little used for 
industrial purposes. Indeed, so imminent sppears 
the danger of the supply failing, that George West- 
inghouse is at the present time considering the 
desirability of establishing enormous works for the 
manufacture and distribution of gas fuel. Mr. 
Day’s admirable report contains a paper by Mr. 
J. D. Weeks that deals with the actual condition 
and probable prospects of the natural gas supply. 
Pennsylvania, Ohio, Indiana, Kentucky, and Gali 
fornia are the States of the Union in which natural 
gas is obtained in commercial quantities; in 
Canada it is also met with. In 1888 there was 
a@ maximum consumption of natural gas in the 
United States, the value of the sales being over 
4,500,0007. Since that year the demand has de- 
creased, and the price has augmented, until to-day 
it is, as a rule, cheaper to use manufactured instead 
of natural gas. In 1893 the receipts amounted to 
only 2,850,000/. There are a vast number of com- 
panies now supplying gas, but the returns of only 
218 are available. Summarised and averaged, the 
business done by these in 1803 is about as given in 
the above Table, 





of native manufacture. How much of this trade 
is in the hands of Germany does not appear, but it 
is evident that there exists a prejudice in favour of 
German cement as being of better quality than that 
of this country. It is noteworthy that American 
cement cannot compete with foreign makes, even 
when transport and duties are added. The prices at 
eastern factories range from 1.50 dols. to 1.75 dols. 
a barrel, and in Ohio from 1.75 dols. to 2 dols., 
while high-class brands from England and Ger- 
many can be delivered in New York at lower rates. 
This is no doubt partly owing to the insignificant 
character of American cement works, the largest 
of which does not make more than 300 barrels a 
day, while in Germany the output from single 
factories is as much as 2000 barrels. 

The value of precious stones obtained in the 
United States is not very large, but their nature is 
varied, a long list being enumerated by Mr. 
George F. Kunz in a brief but very interesting con- 
tribution to Mr. Day’s report on the mineral re- 
sources of the United States. In 1893 the Ameri- 
can gems sold for about 62,0001., and in 1892 for 
53,0001. ; probably visitors to the Columbian Ex- 
hibition during the famous year of commercial de- 
pression account for the greater part of these sales. 
A few notable matters connected with American 
gems occurred in 1893 ; a pure diamond weighing 
314 carats was found in Wisconsin ; small rubies 
were discovered in North Carolina; the genuine 
character of the alleged diamonds found in the famous 
Canyon Diablo meteorite was proved beyond doubt ; 
and the existence of fine tourmalines in Maine and 
California, appears to threaten a dangerous rivalry 
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PAwy’S SOUTH AFRICAN TWIN-SCREW STEAMER “NORMAN.” 
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HaRgND AND WOLFF, LIMITED, BELFAST. 


Deseripign, see Page 699.) 
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to be essentially a high-speed passenger carrier, and 
the Norman a moderate speed passenger and cargo 
carrier. For the moment the latter may be suitable, 
but when the Cape Colony, Mashonaland, and other 
interior countries are opened up, there is every pro- 
spect of the Scot, with her high speed and extensive 
passenger capacity, being more consonant with the 
requirements. Meantime the probable financial fit- 
ness of the two types may be discussed : 


“Norman.” ‘* Scot.” 


Length over all = ... 502 ft. 500 ft. 

+» on water line ae. | oe 460 ,, 
Beam ... = ise = 53 ., 54 ft. 6 in. 
Depth moulded eee i See ee 


... 7390 tons 6884 tons 
ne = ae 3168 ,, 
Board of Trade freeboard, 

summer __... ~~ ... 10 ft. 04 in. 10 fb. OF in. 
Board of Trade freeboard, 

winter ~ ee .. 10 ft. 7in. 10 ft. 7 in. 
Board of Trade freeboard, 

winter, North Atlantic... 11 ft. 2in. 11 ft. 2 in. 
Fresh water ... oe . Tin.less 7 in. less 
Load draught . 27 ft. 9in. 27 ft. 11 in. 


Gross tonnage 
Net 


Displacement Z 13,420 tons 12,160 tons 
Deadweight ... = seo TOLD 55, 5,460 ,, 
Including in permanent 


bunkers... aoe ‘vs. OED bp 2,749 ,, 
Approximate light draught 16 ft. 14 in. 17 ft. 44 in. 
Displacement at light 

draught... «+» 6907 tons 6700 tons 

The Norman is flatter on the floor, as well as fuller, 
than the Scot, but, as will be seen by the dimensions, 
she is not so broad in the beam, the ratio being 9.24 
of length to 1 of beam, as against 8.44 to 1 in the Scot. 
The Scot has a clipper bow, hence the great difference 
between over-all length and length on load water line. 
As to the differences in the general arrangement, 
the reader specially interested must for himself com- 
pare the deck plans given on pages 698 and 699 with 
those of the Scot, published on page 85 of our fifty- 
second volume. The Norman is typical of the Harland 
design. As shown on Fig. 2, the forefoot is cut away 
as in the Teutonic and other vessels built recently at 
Relfast, the bar form of keel has been used, the 
frames are of channel section, the shell-plates are 
ecarfed, the bulkheads have ’thwartship stiffeners, and 
the “sep overlap, and, as in one or two vessels re- 
cently constructed at Belfast, there is a rise of keel to- 
wards the stern, to allow a freer flow of water to the pro- 
— while the deadwood of the ship is bossed out 
or the propeller tubes. To these latter points we shall 
refer later. The frames are at 30-in, intervals, and in the 
region of the machinery double channels are used, 7 in. 
by 33 in. by {¢ in., while throughout there are longitudi- 
nal stringers 5 ft. 9in. apart. These are composed of 
two angles, with a stiffening plate, forming intercostals 
between the channel frames. The angles are 64 in. by 
44 in. by 4in. Web-frames about 3 ft. deep are intro- 
duced at intervals between the bulkheads. The shell 
pales is for the most part #in., the vertical joints 

eing triple-riveted and the longitudinals double- 
riveted. At the extreme ends the frames are of re- 
verse angle section. There is adouble bottom right 
fore and aft, as shown on Fig. 2, the space being 4 ft. 
deep, except under the machinery, where it is 5 ft. 
This provides capacity for 1067 tons of water ballast. 

There are nine water-tight bulkheads (Fig. 2), the 
first two compartments being given over to water 
ballast or trimming tanks, the next two to cargo, the 
fifth to cargo or for the stowage of reserve fuel. This 
compartment will hold 1611 tons, so that in all 4154 
tons of fuel may be carried, equal to steaming at full 
speed to the Cape and home. The next two compart- 
ments are taken up with two separate installations 
of boilers, and ’thwartship bunkers for each of the 
four stokeholds, these bunkers having capacity 
for 2543 tons. The twin engines are in one compart- 
ment. Inthe fore end of the shaft tunnel, and thus 
immediately under control of the engineer, are the 
electric light and refrigerating machinery, the latter 
running in connection with chambers immediately 
above for 124 tons of perishable cargo. The after 
compartment, again, is given over to cargo. 

The Norman has five decks, as shown on the mid- 
ship section, Fig. 6. These are the orlop, main or 
middle, upper, bridge, and boat decks. The Scot has 
not a boat deck ; she carries her boats on the davits, 
usually outboard. The accommodation provided is 
for 250 passengers in the first class, 100 in the second 
class, and 160 in the third class; but should there be 
a greater number offering at any time, equally good 
quarters could be provided for them, and as a troop- 
ship the Norman’s capacity will be enormous. The 
first-class passengers are accommodated in the centre 
of the ship, in the bridge deck-house (Fig. 3), where are 
the drawing and smoking saloons ; on the upper deck- 
house (Fig. 4), where the dining-room occupies the 
centre of the ship ; and on the middle deck (Fig. 4), 
which is given over entirely to state-rooms. The 
second - class passengers are accommodated imme- 
diately abaft the machinery, and the third-class 
passengers forward on the middle deck (Fig. 5). The 
oflicers have their rooms on the boat deck, the engi- 





neers on the upper deck beside the machinery, the 
seamen in the forecastle, and the stewards, &c., in 
the poop (Fig. 4). The rooms of the commander— 
Captain William Bainbridge, formerly of the Athenian 
—are immediately under the bridge (Fig. 2). 

One or two points as to state-rooms may be in- 
dicated before a description of the public rooms is 
given. That they are large and conveniently furnished 
goes without saying ; that is a characteristic of Messrs. 
Harland and Wolff's ships generally. The matter of 
ventilation is also well attended to. In nearly all 
passages Blackman’s fans, driven by electricity, are 
fitted, and the air thus drawn from them is passed in 
pipes to the stokehold, where it greatly assists the 
ventilation. The public rooms are similarly ventiiated. 
This, too, is in addition to the ordinary methods of 
renewing the air in the rooms and passages. Again, 
as the result of the great experience of the superin- 
tending engineer, Mr. Du Sautoy, a novel method has 
been adopted of cooling the air sent into some of 
the public rooms, notably the drawing-room. On the 
top of the chart-house, which is immediately above 
the drawing-room (Fig. 2), there is a casing containing 
a number of pipes filled with cold brine sent direct 
in piping from the refrigerating machine. A Sturte- 
vant fan, driven by a steam engine, draws fresh air 
from the atmosphere and forces it amongst the brine 
pipes, thence into the drawing-room, so that the air 
is kept at a moderate temperature even in the tropics. 
Many of the passages, again, are laid with india- 
rubber tiles, 4 in. thick, which give the cool effect 
of mosaic tiles, and are free from that slipperiness 
which is a source of danger when the ship is swaying 
in a sea. 

The dining saloon is situated on the upper deck, 
between the funnels, and exactly in the centre of the 
ship (Fig. 4). It seats about 250 passengers. Light 
and ventilation are secured not only by square port- 
holes on either side, but by a large dome 20 ft. by 
10 ft., and about 18 ft. high from the floor level. It 
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consists of a semicircular vault, with hemispherical 
ends, and is decorated in white, picked out with gold, 
with carvings emblematic of agriculture, commerce, 
and the arts. Into the design of the stained glass, shells 
and marine vegetation enter largely. The roof is of 
stained glass, and the effect is certainly light and 
charming. The room isin solid oak, relieved by sunk 
gilt carving, while the panels have figure studies re- 
presenting the chase, &c. At one end in an alcove are 
a piano and organ side by side, both in oak, while at 
the other end is a large and richly carved sideboard. 
The upholstering is in moquette, while the floor is of 
inlaid oak. The pantry is immediately abaft the 
saloon, while still further aft is the kitchen, with 
butcher shop and bakery adjoining. A stairway 
leads direct to the cold store rooms below. Just 
outside the dining saloon door is a brine-cooled 
cellar, with bins for ices and wines, 

The drawing-room and library is an unusually large 
apartment, 36 ft. long by 24 ft. broad, the roof 
being 10 ft. high, with a stained glass cupola in the 
centre. It is on the bridge deck forward (Fig. 3). 
The interior is in satinwood, with medallions, in the 
centre of the panels, of well-known authors, artists, 
and musicians—Sir W. Scott, Tennyson, Lytton, 
Dickens, Carlyle, Moliére, Reynolds, Michael Angelo, 
Da Vinci, and many others of international fame, and 
these for the most part are striking portraits. Simi- 
larly, the dome, in which gold is the prevailing tone, 
has paintings of others. With the writings of these 
the passenger on board has opportunities of com- 
muning, for in the charming Chippendale mahogany 
bookcase are many volumes of standard works. 
The writing desks, too, are in the Chippendale 
style, while the large couches of electric blue moquette 
invite to comfort and ease. There is abundance of 
light, and the large square windows here, as in the 
salle-a-manger, have clear glass, stained glass, as 
well as venetian sliding frames, to be used separately 
at will. As we have already indicated, this room 
may be supplied with cooled fresh air, or with air at 
the outside temperature, or with heated air as in the 
other apartments, 

The first-class smoking-room, which is aft on the 
bridge deck, has those substantial appointments which 
are indispensable, The walls, lined with lincrusta, in 
which gold is the prevailing tone, are adorned with 
several mezzotint engravings, some more than 100 
years old, and in a surprising state of preservation. 





They are all by famous engravers, and all artists’ 
proofs. They are for the most part of well-known 
people, and one recognises the appropriateness of the 
lace of honour being given to General Sir David 
ird, so honourably associated with the addition of 
the Cape to British colonies. The engravings hang in 
their own frames, a change from the invariably adopted 
decorated panel, which is pleasing, perhaps because 
more or less suggestive of home. The upholstering is 
in embossed dark brown leather. The marble tables 
have raised rings in the centre and at each corner. 
These may be intended for other purposes, but provoke 
to poker, pool, and other pastimes, although one may 
recognise some remonstrances in the French proverbs 
rofusely adorning the stained glass skylight of Old 
English design—‘‘ Toutes les années de la vie depen- 
dent d’un jour ;” but, on the other hand, *‘ Quand on 
aime c’est le cceur qui juge.” So that even the belated 
spouse who has not exactly engaged in the philosophic 
reflection which most of the proverbs prompt, may 
take courage in returning to the temporary family 
circle. 

The promenade on the bridge deck (Fig. 3) for first- 
class passengers extends for just over 250 ft., and it is 
protected by the boat deck above. There is a long 
well forward and a short well aft, principally for the 
hatches to the two cargo compartments forward and 
to the one aft. There isa large poop for the second-class 
passengers’ promenade. They likewise have access to 
the extensive area of the upper deck (Fig. 4), where 
also third-class passengers may promenade. 

Although the ship has been subdivided by water-tight 
compartments in accordance with the recommendation 
of the Parliamentary Bulkhead Committee, boats in 
excess of the Board of Trade demands have been pro- 
vided, ten 28-ft. boats and two 26-ft. boats, car. ied 
on the boat deck, as shown on the profile (Fig. |). 
From this illustration it will also be seen that the 
vessel has a well-balanced appearance. She has prac- 
tically a straight stem, while the Scot has a clipper 
bow. A further comparison between the profiles of 
the two vessels might suggest the idea that the Norman 
has not the same height of funnel. This is partly ex- 
plained by the fact that there is an extra deck, the 
boat deck. Asa matter of fact, the funnel is 94 ft. 
high from the lowest firegrate, and in the Scot 98 ft. 

And this naturally brings us to a description of 
the machinery, which has been designed and con- 
structed by Messrs. Harland and Wolff, under the 
superintendence of the superintending engineer of 
the company, Mr. Charles du Sautoy, R.N. R. 
The engines are of the triple-expansion type; but 
of them we defer description, while dealing with 
the installation of boilers as illustrated on our 
two-page plate, and on page 699. The boilers are 
divided into two separate compartments (Figs. 7 to 10). 
There are four in the after compartment, and three in 
the forward compartment (Fig. 8). All three in the lat- 
ter are double-ended, while two of the former are single- 
ended and two double-ended. The only special point 
regarding the general arrangement is that in con- 
nection with the forward battery there is a duplex 
feed pump exactly similar to one in the engine-room, 
and that while steam valves are fitted in the stoke- 
hold, duplicate valves are fitted in the engine-room. 

The ash-hoists in the after stokehold are of the ordi- 
nary type, while those forward are of the See’s type, 
constructed by Messrs. Mechan and Sons, Glasgow. 
The hopper into which the ashes are shovelled has 
been placed against the bunker wall in the stokehold. 
From the lower part there is a discharge pipe 6 in. 
in internal diameter extending upwards, the height being 
25 ft., so that the discharge opening is 4 ft. above the 
load water line. At the bottom of the hopper there is 
an ejector and jet cock connected with a duplex 
double-acting pump, having cylinders 12 in. and 7 in. 
by 12 in. stroke, supplying the water to the jet ata 
pressure of about 180 lb. On the jet cock being 
opened, a current of waterin the discharge pipe is 
formed, and the ashes forced up the discharge pipe as 
fast as they are shovelled into the hopper. In the case 
of the Norman they were thrown 20 ft. clear of the 
ship’s side. The objection formerly raised to the 
bends wearing out has been met by the adoption of a 
special arrangement of replace plugs made of metal 
yer impervious to friction. Moreover, the rapidity 
with which the removal of ashes is accomplished as 
compared with ordinary hoists, enables the men’s time 
to be utilised for a greater part of each watch in 
trimming or attending to the fires. : 

The double-ended boilers, five in number, are illus- 
trated in detail by Figs. 11 to 14 on our two-page plate. 
The differences in design between these and the single- 
ended boilers do not necessitate separate illustrations. 
The double-ended boilers are 15 ft. 3 in. in diameter 
by 17 ft. 6 in. long, each having six of Morison’s flues, 
3 ft. 72 in. in diameter inside. The opposite furnaces, 
it will be seen, lead into one common combustion 
chamber. ‘The single-ended boilers are 10 ft. 3 in. 
long, and of the same diameter, each with three fur- 
naces, so that the total number of furnaces is 36. The 
shell plates, 13% in. thick, have double butt-straps in 
longitudinal seams, and are treble-riveted with ly in. 
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rivets, the transverse seams being treble-riveted, 
except the ends, which are double-riveted. The details 
of riveting and tubing are shown on page 699 (Figs. 
15 to 20). The numbers and dimensions of tubes in 
each boiler are as follows : 


Double- Single- 

ended. ended. 
Number of common tubes... 400 200 
ta, 204 102 


” 8 ” ee 
Length over -—. SE -- 7 fo. 2 in. 7 ft. 
Diameter, external, esa in. 7 S.W.G. thick 
rs in, thick. 

The total grate area is 720 square feet, and the 
heating surface 25,423 square feet, the weight of water 
in the double-ended boiler 403 tons, and in the single- 
ended 23 tons 6 cwt., the weight of the boilers in 
working trim being 120 tons and 68 tons respectively. 
The furnace fronts and doors are of wrought iron, 
having inside perforated plates of cast iron. 


(To be continued.) 


tubes. 
Diameter, external, stay tubes 





RECENT DERAILMENTS ON RAILWAYS. 


THE Government inspectors’ reports have just been 
issued in three cases of derailment which occurred on 
English lines during the months of August and Septem- 
ber last. The facts are as follow: 


DERAILMENT NEAR WHITEHEAD. 


On Saturday, August 25, as the 815 p.m. stopping 
passenger train, consisting of engine, tender, and eight 
vehicles, from Larne Harbour to Belfast, on the Belfast 
and Northern Counties Railway, was passing round a 
curve to the “— of 17 chains radius, about a quarter of 
a mile on the Belfast side of Whitehead station (where 
the train had stopped), the second, sixth, seventh, and 
eighth vehicles left the rails with some of their wheels ; 
the second and eighth, however, regained the rails when 
the train stopped, after the engine had run about 330 
yards from the first mark of derailment. One passenger 
1s stated to have been somewhat seriously injured, but it 
is believed he sustained his hurts in jumping over a wall 
after he had left the train. 

When the train stopped, the right leading axle-guard 
of the second vehicle, a six-wheeled second-class carriage, 
was broken, the axle-box gone, and the bolts of the 
retaining ring of the right leading wheel were sheared off 
outside, and the right end of the axle was pressing 
against the back of the axle-guard ; the running gears of 
the sixth, seventh, and eighth vehicles were also con- 
siderably damaged. The second vehicle had been 
thoroughly overhauled last April, and the axle-boxes 
fitted with new brasses. After the accident its springs 
were found to be in good order. A tunnel 145 ons 
long, followed by a covered way of 65 yards, commences 
97 yards from the first mark of derailment, which is 
about 12 yards from the commencement of a very short 
curve of 17 chains radius. This curve is preceded and 
followed by long curves, also to the right, of 24 chains 
radius. Fifteen yards before the southern exit of the 
covered way a check rail commences and extends south- 
wards towards Belfast. It was from striking against the 
end of this that the right leading wheel of the second 
vehicle (which stopped with its leading end just at the 
termination of the covered way) was most probably 
thrown again on to the rails, 

The permanent way for a distance of 190 yards on the 
Whitehead side of the tunnel was being relaid, double- 
headed rails and chairs being substituted for the 
former flat-bottomed rails. When the relaying gang left 
work eight hours previously, it was in the following con- 
dition: New double-headed rails, 30 ft. long, weighing 
83 lb. to the yard, had been fixed by outside keys in 
three-hole cast-iron chairs, weighing 421b. each; the 
chairs were fastened to the old sleepers (the new ones 
a been slipped in between them ready for fixing on 
the onday), laid about 3 ft. apart, centre to centre, by 
one spike on the outside of each chair on the low rail of 
the curve, and by alternately two spikes, one outside and 
one inside, and one spike outside each chair on the high 
rail; the rails were fished at the joints ; the ballast was 
no higher than the under surface of the sleepers; the 
cant was stated to have been 4 in., and the gauge about 
Zin. slack. A notice had been issued about a month 
previously, and was still in force, to the effect that all 
trains must reduce speed to 10 miles an hour when pass- 
ing through the tunnel, and this notice, though not ex- 
pressly saying so, was unders by the drivers as 
applying to the outside of the tunnel where the relaying 
was going on, 

General Hutchinson in his report concludes “‘ that from 
some cause, connected — with the weak state of 
the permanent way, and perhaps (though of this I have 
eu doubts) with some faulty condition of the right 
eading wheel of the second vehicle (a six-wheeled second- 
class carriage), the left leading wheel of this vehicle first 
mounted and then crossed to the outside of the outer rail 
of the short curve (to the right) of 17 chains radius, about 
12 yards after entering that curve, which was preceded 
by one (also to the right) of 24 chains radius; that upon 
the left leading wheel crossing the outer rail, the right 
leading wheel dropped inside the inner rail . . . shearing 
off the nuts of three of the four fishbolts” of the next rail 
joint, and from this point for about 90 yards (of which 
more than half were inside the tunnel) the road was more 
or less displaced and damaged. There was no mark of 
derailment on the outside of the outer rail till near the 
tunnel mouth, owing probably to the left leading wheel 





remaining elevated. The carriage appears to have run 
on thus, leaving no marks on the road till it came to the 
commencement of the check-rail, near the Belfast end of 
the covered way, by coming in contact with which the 
right wheel (followed by the left) was probably restored 
to the rails, ‘‘for the 12 yards which it afterwards 
travelled before stopping, behind its axle-guard and 
minus its axle-box, the larger portion of which was 
afterwards picked up opposite the commencement of the 
check-rail.” The sixth, seventh, and eighth vehicles pro- 
bably left the rails when the road began to be broken up. 
Nine days after the accident half the cast-iron brake-block 
of the right leading wheel of the second vehicle was picked 
up near the up home signal of Whitehead station, at or 
near the spot where the brakes would have been applied 
for stopping at that station. Three days after the acci- 
dent a corner of the axle-box of the same wheel was 
found on the slope at the side of the line, about 120 yards 
on the station side of the first mark of derailment. The 
brake-block may have been fractured by the application 
of the brake, but it is difficult to account for the breakage 
of the axle-box, though, as the fragment was not found till 
some days after the accident, it is possible that it may 
have been inadvertently moved to the spot where it was 
eventually found. 

With regard to the train itself, the driver, on feeling a 
jerk when in the tunnel, shut off steam and gradually 
stopped, and the guard also applied the vacuum brake 

ently, thus bringing the train safely to a stand. General 

utchinson considers that the precautions taken during 
the relaying were not what they ought to have been, as, 
first, the slackening notice did not apply to the relaying 
outside the tunnel, although it is stated that drivers so 
understood it—a statement not borne out by the fact that 
the driver of the train which met with the accident esti- 
mated his speed at 15 miles an hour when the accident 
took place ; secondly, the rule that a man must be sent 
back at least half a mile with a flag and detonator 
was never observed all through the relaying, which 
the inspector considers a grave omission ; and he adds 
that a responsible man should have been left to warn 
trains, and see that no displacement of the rails took place 
between the Saturday and Monday. It is quite possible 
that such displacement may have occurred in the passage 
of some prior train. 

Attention is called to the hours of the two guards, and 
not before time, we think. One is on each weekday for 
about 144 hours, with six or seven hours off duty between 
whiles, the longest interval being but two hours, while 
the other guard puts in 15 hours on Saturday, and 12 
hours on the other weekdays, with 14 hour’s interval. 


DERAILMENT AT TOWYN. 


Towyn station, the scene of a derailment on the morn- 
ing of September 5 last, is a passing station on the Cam- 
brian Company’s single line between Glandovey Junction 
and Barmouth. The points at either end of the loop are 
weighted to lie normally for the left-hand road, but are 
free to open automatically the other way for trains using 
them as trailing points. They have no lock-bar, but in 
the run of each home signal wire a bolt lock is inserted, so 
that the pulling off of the signal should lock the points in 
their normal position. The signal for down trains is 
about 260 yards from the points, and since the accident it 
has been found possible for the signal to be at danger, 
and yet for the lock to be still engaged in the bar coming 
from the points. The home signals are worked by ratchet 
wheels on the platform, and special instructions were 
issued some years ago, first, that the points facing an 
approaching train are to be examined by the station- 
master or some competent man appointed by him before 
the signal is lowered ; and, secondly, that no train is to 
be allowed to run through facing points, unless such 
points are being firmly held in position by a competent 
person. In this case the senior porter pulled the down 
home signal off without satisfying himself that his mate, 
zetat. 174 years, was holding the points, and thus distinctly 
committed a breach of the rules, with the result that a 
down passenger train struck the point switch, and most of 
the vehicles left the rails. The speed was not high, and 
no passengers complained of injury, nor was much damage 
done to the train, but the permanent way suffered for 
about 40 yards. As the junior porter, who had been ap- 
pointed to the station chiefly in order to hold the points 
for all incoming trains, was busy pumping water (part of 
his duties), and there was no special warning given him 
that a train was approaching, [ being expected to listen 
for the tablet instrument bell, Colonel Yorke, though 
blaming him, thinks that the senior porter is far more to 
blame, in that he distinctly broke the regulations. Further, 
he considers the stationmaster to be toa large extent re- 
sponsible for this accident, as there is no doubt that there 
was a great deal of laxity in the carrying out of the above 
regulations. Both porters and the stationmaster are very 
much overworked, the senior porter doing alternate weeks 
of about 12 and 13} hours per day, and a few days before 
the accident the junior man had complained to the station- 
master of having too much to do, Under the circum- 
stances we are not surprised at Colonel Yorke’s state- 
ment that the station is undermanned, and that he sub- 
mits that the company be called upon to forward to the 
Board of Trade a revised schedule, which should bring 
the hours of duty of the stationmaster and porters of this 
section of their line within reasonable limits. 

As to the cause of the accident, it is ——— although 
there was nothing to prove it, that the points had re- 
mained locked, although the wire between the lock and 
the signal was sufficiently slack to allow of the latter 
being put back to danger after the passing of some pre- 
vious down train, and that whilst the points were so 
locked they were probably run through in the trailing 
direction by an up train. Yt this occurred it would not, 
as long as the bolt attached to the signal wire was not dis- 





en, from the point bar, prevent the signal being 
pulled off, although the points were not in their proper 
position. On the other hand, such weighted points are 
never reliable, and that this had not been overlooked is 
shown by the issuing of the regulation to hold them on 
the pa eof a train. Anyway, had the points been 
held in this case, the accident would probably not have 
happened, as anything wrong would have been noticed 
and the signal kept at danger. We are glad to learn 
from the report that Towyn station is shortly to be re- 
signalled and interlocked in accordance with modern re- 
quirements. 


DERAILMENT NEAR Batiry Carr. 


On September 16, owing to the reconstruction of an 
over bridge near Batley, on the Great Northern Railway, 
the up line between Batley and Batley Carr stations 
was closed, and single-line working on the down line 
introduced. There is a heavy gradient between these 
stations, and a pair of trailing catch-points are provided 
in the down line to prevent vehicles running into the 
latter station. During the single-line working, which it 
was expected would last a month, these were fastened by 
a bolt as well as by a tishplate spiked at right angles to 
the switch. On the evening of the 16th, however, this 
bolt was taken out and the points allowed to lie open as 
catch-points for ascending (down) trains, the points being 
held by the tishplate fixed at right angles to the rails, 
and a hand lever for trains ar gpa in the facing 
direction. On the passage of the first up train after this 
alteration, the tender, which was leading, and the first 
pair of the engine wheels went safely over, but, owing 
probably to the pressure of the leading engine wheels 
on the heel of the switch, the rest of the wheels 
came off, with the result that the brake van next the 
engine was overturned, and some of the other vehicles 
came off the line. The train being a relief passenger train, 
there were about 20 passengers in the van, and 25 in all 
complained of injuries, though only in two cases were 
these serious. The disuse of the bolt for down trains was 
arranged for by the permanent-way inspector, but he 
states that he wished it to be replaced when up trains 
were running over the points. This, however, was not 
understood by the platelayers in charge, and was not 
done. Colonel Yorke, therefore, regards the accident as 
due to the permanent-way inspector’s interfering with 
the previous arrangements, and to his not satisfying him- 
self by personal inspection that bis orders had been 
clearly understood, but at the same time the Government 
inspector has no doubt that this alteration was prompted 
by excellent motives, and showed want of judgment and 
not negligence on the permanent-way inspector’s part. 

The report concludes with the following paragraph, 
which has evidently been written ‘‘ regardless of cost”: 

“‘In conclusion, I would point out that the arrange- 
ments for single-line working made by the company do 
not in this case seem to be altogether satisfactory. In 
cases of emergency, or when single-line working is to be 
of short duration, it may be sufficient to secure the points 
in a temporary fashion, and to have recourse to hand- 
signalling. But when, as in this case, the use of the 
single line of rails is likely to extend over several weeks, 
I am of opinion that facing points should be provided 
with the usual safety appliances ; that all points, whether 
facing or trailing, should be protected by fixed signals 
properly interlocked, and that, if the gradient is un- 
favourable, parallel rails should be employed so as to 
leave the safety switches undisturbed. oreover, any 
arrangements which, as in this case, involve alterations 
in the points and connections on a passenger line, should 
be reported to the Board of Trade before being brought 
into use, so that, if necessary, the usual inspection of them 
may be made.” 

eally, if repairs to bridges or other works are to be 
carried out only under such stringent conditions, it would 
be better to close the line altogether. Otherwise, such 
rules are likely to lead to repairs being delayed until 
they are almost a dangerous necessity. If this is the 
— in which the Board of Trade are going to approach 
the light railways question, then there is small ieee of 
seeing any such useful feeders in this country yet awhile. 

With the greatest respect for the Government inspec- 
tors as officers and gentlemen, we cannot but look on the 
above paragraph as showing that it is high time that the 
Government’s technical advisers should be men who have 
had some (we should prefer to say ‘‘long and varied ”) 
— in the matters on which they are called upon 
to advise. 





RussiAN. VOLUNTEER FL LeEt.—Messrs. Hawthorn, 
Leslie, and Co., Newcastle-on-Tyne, have secured an 
order for the construction of a twin-screw steamer for the 
Russian Volunteer Fleet. The speed guaranteed is 
19.5 knots over a 12 hours’ trial, and the outstanding 
feature is the adoption, with the approval of the Russian 
Government, of the Belleville water-tube boilers. There 
will be 24 boilers, to be manufactured by Messrs. Mauds- 
lay, Sons, and Field, London, and these will be arranged 
in three groups ofeighteach. They are to be constructed 
tocarry steam of 250 lb. pressure, and with a grate area 
of 1132 square feet and a heating surface of 35,000 square 
feet, will give steam for 12,500 indicated horse-power. 
The engines are to be of the triple-expansion type, with 
steam of 1701b. working pressure. There will be two sets, 
to work twin propellers, which are of bronze, and the 
piston —_ is not to exceed 800 ft. per minute. The 
ship itself is to be 500 ft. long over all, 54 ft. beam, and 
24 ft. draught, and will carry 4000 tons of deadweight, in 
addition to 1400 tons in the coal bunkers. Ship, engines, 
- boilers are to be built to Board of Trade and Lloyd's 
rules, 
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42-IN. GUN TURNING LATHE. 


CONSTRUCTED BY THE SOUTHGATE ENGINEERING 


We publish above an illustration of a special 
gun turning lathe, 42-in. centres, with a 30-ft. bed, 
made by the Southgate Engineering Company, 
Limited, for a foreign Government. This lathe is 
specially designed for turning breech pieces, jackets, 
and B, C, and D hoops of 30-centimetre or 12-in. 
guns, and is one of a complete plant of machinery for 
the manufacture of ordnance of the size mentioned. 
It consists of a very strong treble-geared headstock 
with five speed cones, driven by a 9-in. belt, and carry- 
ing a large faceplate driven by internal gearing. The 
sliding headstock is worked along the bed by a pinion 
which gears with a rack on the bed of the lathe. The 
lathe bed has two wings, one on either side, each carry- 
ing a separate saddle, These saddles are each fitted 
with compound slide-rests, and they have self-acting 
sliding and surfacing motions complete. Each saddle 
may 4 worked by itself, or both may be worked 
together. The total weight of the lathe is about 
48 tons. 





COMBINED DYNAMO AND TURBINE. 

We illustrate on the opposite page a combined dynamo 
and turbine which has recently been built by Messrs. 
J. P. Halland Co., of the Blackriding Iron Works, 
Werneth, Oldham. As shown in the general view 
(Fig. 1), the dynamo and turbine are mounted on the 
same bedplate. The dynamo is designed to give an 
output of 50 amperes at 80 volts, when running at 730 
revolutions per minute. It has an armature of the 
Gramme wire-wound type, whilst the commutator 
segments are of hard drawn copper, insulated with 
mica, The brushes are of carbon, and the machine is so 
designed that the lead of the brushes may remain 
unchanged at all loads without sparking taking place. 
The field magnets are of wrought iron, and are shunt- 
wound. The electrical efficiency is about 86,33 per 
cent. The turbine, a section through which is shown 
in Fig. 2, is of the Girard type, and is intended to 
give 6 horse-power when supplied with 36 cubic feet 
of water per minute under a head of 120 ft. The 
guide ports are four in number, and can be closed 
successively by a revolving sluice, the spindle of 
which passes out through the turbine casing, and can 
be turned by an hydraulic cylinder, as well as by the 
handle shown in Fig, 2. 








Tue Suez CanAt.—The transit revenue collected by the 
Suez Canal Company in October was 158,800/., as com- 
pared with 148,800/. in October, 1893. The aggregate 
collection in the firss 10 months of this year was 
2,402,170/., as compared with 2,318,801/. in the corre- 
sponding period of 1893. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 22. 

Wirth steel billets at 15.50 dols. at cheapest points, 
no large orders for steel rails need be expected while 
the combination unwisely insists on 24 dols. The 
price of rails should be very little in excess of the cost 
of billets transformed into rails, There are rumours 
of disintegration. A new mill will soon be a com- 
petitor for the business. Buyers are watching the 
market closely. The iron trade is dull. Very little 
business is presented beyond current necessities. Pig 
iron production is increasing slowly. Stocks have 
declined 50 per cent. in eight months, A large amount 
of new work is looming up for next spring, and it is 
probable most of the material needed during the second 
quarter of the year will be contracted for during the 
first two months of the new year. Manufacturers 
have not yet begun to accumulate stock, but work only 
to order. 





THE PHYSICAL SOCIETY. 

AN ordinary general meeting of this Society was held 
on November 23, 1894, Professor Riicker, F.R.S., Presi- 
dent, in the chair. 

Mr. Womack read a paper on ‘‘A Modification of the 
Ballistic Galvanometer Method of Determining the Electro- 
magnetic Capacity of a Condenser.”” The condenser is 
placed in parallel with one arm (S) of a Wheatstone’s 
bridge arrangement of non-inductive resistances. <A 
balance for steady currents having been obtained, the con- 
denser is placed in circuit, and the throw on depressing 
the battery key determined. The condenser is then 
thrown out of circuit, and the proportionality of the arms 
of the bridge disturbed by changing the value of S to 
S+d8. The steady deflection due to this change is then 
read. rom these two readings and the known values of 
SanddS the capacity is immediately determined. In 
practice, readings of deflection may be taken with equal 
positive and negative values of dS. Toavoid changes of 
electromotive force of the battery, the author finds it best 
to use a reversing key in the battery circuit, and to ob- 
serve the throw on reversing the current instead of on 
simply breaking it. One advantage of the method is that 
there is no need to know the galvanometer or battery re- 
sistance, and the author points out that it may be of ser- 
vice in the simultaneous determination of the resistance 
and of the joint capacity and inductance of a submarine 
cable, or of a telephone or telegraph line. 

Professor Perry asked what were the advantages of the 
method as compared with the Rayleigh-Sumpner method. 

Mr. Blakesley thought that the correction for damping 
in the ballistic part of the experiment might be avoided if 
in the second part the disturbance of balance due to the 
increment dS were measured by half the first throw of 
the needle on making the galvanometer circuit, instead 
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of by the steady deflection. He doubted whether reversing 
the current in the battery circuit would have just twice 
the effect of ag breaking the circuit. 

In reply, Mr. Womack said he had not tried the method 
of reading suggested by Mr. Blakesley, but with regard 
to the reversing of the battery circuit, that was found to 
give in practice as nearly as possible twice the deflection 
which resulted from simply breaking. 

A paper by Professor 8S. P. Thompson and Mr. Miles 
Walker on ‘‘ Mirrors of Magnetism” was read by Pro- 
fessor Thompson. It was pointed out that corre- 
sponding to the theory of electric images produced by 
insulated conductors, there is a theory of magnetic 
images produced by bodies of infinite magnetic permea- 
bility. A magnet pole in the latter theory is the analogue 
of an electric charge in the former, and a body of 
infinite magnetic permeability is the analogue of an 
insulated conductor (which is electro- statically in- 
distinguishable from a body of infinite dielectric capacity). 
Experiments were made to determine how far the magnetic 
images due to thick sheets of iron accorded with those 
deduced by theory for the case of infinite permeability. 
The a of a north pole in an infinite plane sheet should 
consist of a south ge of the same strength at a point 
coinciding with the optical image of the north pole, 
together with an equal north pole distributed uniformly 
over the surface of the infinite sheet, as a free electrical 
charge would be, and so exciting no finite action. Work- 
ing at distances of a few inches in front of the surface, a 
sheet of iron a few feet in length and breadth, and a 
couple of inches thick, was found to realise the theo- 
retical conditions with very tolerable exactness. In a 
coil of wire placed on one side of the sheet a current was 
started or stopped, and the electromotive po aed pro- 
duced ina subsidiary exploring coil was detected by means 
of a ballistic galvanometer. That the effect of the actual 
mirror was equivalent to that of the theoretical image 
was verified by substituting for the iron a coil equal and 
similar to the first, and coinciding with its optical image. 
Sending the same primary current as before round the 
two coils (with due regard to its direction in the second 
coil), hardly any appreciable difference in the secondary 
impulse was observed. This was found to hold good 
whether the original primary coil had its axis perpen- 
dicular or oblique to the plane of the magnetic mirror. 
Some observations on spherical sheets were also recorded, 
but in this case the conclusions were less simple. _ 

The paper was followed by a discussion, in which Mr. 
Boys, Professor Perry, Professor Ayrton, Dr. Burton, 
Mr. W. Bailey, and Professor Carey Foster took part. 

Professor Ayrton exhibited a “‘ Student’: Apparatus 
for Verifying Ohm’s Law,” designed by himself and Mr. 
Mather. The current flowing through a circuit is to be 
measured (not necessarily in terms of any defined unit) 
by means of a galvanometer, while the potential difference 
between two fixed points is measured by means of an 
idiostatic electrometer. Within small limits of experi- 
mental error the current and potential difference are found 
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DYNAMO AND TURBINE. 
CONSTRUCTED BY MESSRS. J. P. HALL AND CO., ENGINEERS, OLDHAM. 
(For Description, see opposite Page.) 
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to vary in thesame proportion, but the electrometer and 
its manner of use constituted the chief interest of the 
paper. The fixed and moving parts (inductors and 
needle) are alike cylindrical in form (the term being 
understood in its most unrestricted sense), and the generat- 
ing lines are vertical. There is a vertical axis of sym- 
metry such that the disposition of these cylindrical parts 
would remain unchanged if the instrument were rotated 
through 180 deg. about the axis. The needle is hung by 
a very thin phosphor-bronze strip, and to obtain a 
reading when it differs in potential from the inductors b: 

an amount which we have to measure, it is brought bac 

to its ordinary zero position by turning a torsion head to 
which the upper end of the suspending strip is fixed. The 
potential difference is then proportional to the square 
root of the angle through whic the torsion head has been 
turned ; but the electromotive force of a moderate battery 
of accumulators can be read with very fair accuracy. 
The authors have bestowed great care on the design of 
the needle, so that, for a given potential difference, the 
turning moment divided by the moment of inertia may 
be as t as possible. The whole instrument is pro- 
tected from external inductive influence by having the 
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inner surface of its glass case coated with a transparent 
conducting varnish, which Professor Ayrton has described 
elsewhere. 

Professor Ayrton also showed an idiostatic electrometer 
whose needle, instead of being suspended, was pivo 
on an axle. The instrument is rapid and nearly dead 
beat in action, and gives a scale reading of about 3 in. for 
an electromotive force of 100 volts. 

Professor S. P. Thompson expressed great admiration 
for the instruments exhibited, but denied that the law 
which they served to prove was Ohm’s law at all; and 
this led to some discussion as to what Ohm’s law really is. 
Professor Ayrton briefly replied. 





\ Verses 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
End of the Cadeby Colliery Strike.—The dispute which 
has for so long been in existence at this pit has at last 
been terminated. The colliery, when developed, will be 
one of the largest in Yorkshire, and is the property of the 
Denaby Company. On Saturday the arbitrators met in 
Sheffield and agreed to terms which are tantamount to 


those paid at Denaby Main, with 2d. per ton added 
until all stalls bave been worked to a distance of 70 yards 
from the “ pillar.” The men held a meeting on Monday 
and decided to resume work on this scale. 


_ The Sinking_of the Acton Hall Pit.—Sinking has heen 
in progress at Lord Masham’s Acton Hall colliery for two 
years past, with a view to reaching the Silkstone seam, 
and as this was reached at 603 yards, and proved of less 
thickness than usual, the pit bas been carried lower, and 
the Middleton bed has been found at a depth of 710 
vards. The sinking has been done expeditiously by 
Councillor Foulstone, of Barnsley, but the results have 
not been as good as ex The usual difficulties 
with the water-bearing strata having been overcome, the 
Warren House seam was met with at 330 yards deep, 
5 ft. 9} in. thick ; at 402 yards the Haigh Moor seam was 
proved 5 ft. 11 in. thick ; at 603 yards the Silkstone seam, 
only 174 in. thick, and at 710 yards the Middleton main, 
17 in. thick. The Silkstone seam is worked at adjoining 
collieries, 5 ft. 6 in. thick, and it is believed that in this 
instance the seam has been struck in a fault or washout, 
and that by driving a short distance from the shaft it 
will be found of the usual thickness. The shafts are 
18 ft. in diameter, inside measurement. 


Wakefield Sewage Scheme.—The Corporation of Wake- 
field is about to enter on a very expensive undertaking 
for the purpose of dealing with the sewage of the city. 
For three years past the County Council has been urging 
on the Corporation the necssity of its purifying the sewage, 
which is turned into the River Calder without any effort 
whatever for its purification. The Corporation pleaded 
that the difficulties in the way were almost insurmount- 
able. Legal proceedings were commenced against them, 
and bey have had to consent to an order for the carrying 
out of the necessary work. The scheme will involve the 
construction of sewage disposal works and a refuse de- 
structor, ab an estimated cost of about 78,000/. 


The Heavy Trades.—There is an improvement in con- 
nection with some of the heavy industries, occasioned by 
customers pressing for the completion of orders as far as 
possible before Christmas. Inquiries for better classes of 
bar iron are coming in rather more plentifully on home 
account, the lowest local-made qualities now realising 
5l. 7s. 6d. per ton, with sellers asking 5/. 10s. Orders for 
railway material are also being placed in increased 
amounts, mostly for the home companies. In lighter 
sections of marine material there is not so much doing, 
but someof theold-established houses have still good orders 
on hand for heavy work. Bessemer steel of guaranteed 
carbon is realising 5/. 10s. per ton in billet, and Siemens- 
Martin acid 67. Some very fair lines are in hand from 
the United States and the Continent for best qualities of 
crucible cast tool steel, and the Brazilian and South 
African markets for tools and steel are both healthier. 
Most of the large engineering establishments are now 
finding their men more regular work, and the number of 
be a mechanics in the district is being gradually 
reduced. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. —Yesterday the weekly 
market here was pretty largely attended, and a good deal 
of pig iron changed hands, but quotations did not im- 
prove. There were buyers who offered 35s. 6d. for No. 3 
Cleveland pig iron delivered over the first half of next 
year, but sellers were not prepared to do business on such 
terms. Several parcels of No. 3 were sold at 35s. 6d. for 
prompt f.o.b. delivery, and some of the makers were not 
over-anxious to dispose of the ruling quality at that price. 
No. 4 foundry was disposed of at 34s. 74d., and grey forge 
could be bought at 33s. 6d. Middlesbrough warrants 
were steady at 35s. 5d. cash buyers. Transactions were 
said to have been recorded at 42s. 6d. for early delivery 
of Nos. 1, 2, and 3 east coast hematite pig iron, but most 
sellers would not quote below 42s. 9d., and it is very 
doubtful whether it can be made at that price. Rubio 
ore was quoted 12s. 3d. for delivery here over the first six 
months of next year. To-day there was no change at all 
in the market. 


Manufactured Iron and Steel.—Again we are obliged to 
give a most unsatisfactory account of the manufactured 
iron and steel trades. Quotations are even easier than 
last week, yet notwithstanding the very low rates 
which prevail, orders are very difficult to secure, 
Several establishments are slackly employed, and 
prospects for the future are disheartening. Com- 
petition is very keen, and some firms have accepted 
orders, at prices which cannot be remunerative, in 
order to keep going. Common iron bars are quo 
4l. 17s. 6d.; best bars, 5/. 7s. 6d.; iron ship-plates and 
steel ship-plates each 4/. 12s. 6d.; and iron ship-angles 
and steel ship-angles each 4/. 10s.—all less the usual 24 
per cent. discount for cash. For plates and angles, how- 
ever, 2s. 6d. more than the foregoing quotations is 
generally mentioned. Heavy sections of steel rails are 
still quoted 3/. 12s. 6d. at works. 


Waaes in the Manufactured Iron Trade.—The return of 
Mr. Waterhouse to the Board of Conciliation and Arbi- 
tration for the Manufactured Iron and Steel Trade of the 
North of England was received at the secretary’s office, 
aiid yesterday. The declaration is as fol- 
lows : 
To the Chairman and Members of the Board of Concilia- 
tion and Arbitration for the Manufactured Iron and 
Steel Trade of the North of England. 
Gentlemen,—Having collected from the firms and com- 





panies belonging to, or associated for this purpose with 








704 


ENGINEERING. 


[Nov. 30, 1894. 








our Board, the returns of their sales of manufactured 
iron during the two months ending October 31 last, and 
having verified the same by an examination of their 
books, I certify the average net selling price per ton to 
have been 4/. 18s, 

Beneath is a statement of the different classes of iron 
sold, and the average net selling price of each : 


Sales during the Two Months ending October 31, 1891. 














| 
. | Weight Percentage |, Average Net 
Description. | hisaiteh: of Total = per 
tonscwt. qr. lb. £s d., 

Rails ee - a a 8.02 4 9 0.80 
Plates ..| 872615 219 36 16 4 13 11.59 
Bars oe ..| 10,9406 2 0 2 45.33 5 211.71 
Angles -.| 8,735 17 3 22 15.49 414 7.63 

| 24,130 16 322, 100.00 418 0.07 





Iam, Gentlemen, your obedient servant, 
Epwin WATERHOUSE. 
44, Gresham-street, London, E C., November 26, 1894. 


The following are the Figures for the previous Two Months. 


Average Net 




















: Weight Percentage . 
Description. | savoloed. | ot Total — per 

|} tons cwt. qr. Ib. | £s. d. 
Rails 41712 2 7 1.94 | 4 66.51 
Plates .-| 817914 2 5 37.89 | 4 14 7.51 
Bars oe ..| 10,3821 4 3 12 47.81 5 1972 
Angles 2669 5 026) 1236 | 4156.77 

j 21-687 17 0 22 100.00 | 4 18 0.22 


| 

End of the Patternmakers’ Strike.—The lamentable and 

rolonged strike of patternmakers in the north of Eng- 

and has at length ended. After eight months’ struggle 

the men have agreed to the masters’ terms, and many of 
the employés have this week returned to work. 


The Fuel Trade.—Fuel is on the whole easier. At New" 
castle best Northumbrian steam coal is 93. 6d. f.o.b., and 
small steam 4s. 6d. Bunker coal is dull at from 6s. 9d. f.o.b. 
upwards. No change in the price of gas coal. Coke 
firm. Here 12s. 3d. to 12s. 6d, is asked for good blast- 
furnace qualities delivered at Cleveland works, 





NOTES FROM THE SOUTH-WEST. 

A Programme for Pembroke.—It is proposed to lay 
down a large armoured cruiser next year at Pembroke. 
It is understood that she will be longer than any other 
vessel previously built at Pembroke. She will be a vessel 
of an entirely new type; the drawings and specifications 
are expected to arrive in February or March. She will 
be laid down on No. 1 slip, after the launch of the Re- 
nown. 

Barry Graving Docks, &c., Company, Limited.—The 
fifth meeting of the Barry Graving Dock and Engineering 
Company, Limited, was held on Thursday abt the offices 
of the Barry Railway Company, Cardiff. Mr. E. Hand- 
cock presided, and moved that a dividend at the rate 
of 10 per cent. per annum should be paid for the year. 
This was agreed to. Messrs. Guthrie, Mordey, and 
Morel were re-elected directors ; but Mr. Mordey stated, 
with regret, that he should have to resign his position 
on the board. It was probably known that his company 
had acquired the Windsor slipways, and, consequently, 
might come into contact with the Barry Graving Dock 
Company. 

Death of Mr. A. G. Margetson.—The death is announced 
of Mr. A. G. Margetson, manager of the carriage depart- 
ment of the Bristol Wagon Works. Mr. Margetson was 
patentee of several ingenious improvements in connection 
with vehicles of different kinds, particularly a tipping 
arrangement for carts. He was 44 years old, and he h 
been with the Bristol Wagon Company for 32 years. 


Railways in the West.—Measures are being concerted 
for a new line, to be known as the Wilts, Dorset, and 
East Devon Railway, to open out a direct route between 
Salisbury and Blandford, Dorchester, Bridport, and 
Lyme Regis, and also between Dorchester, Bridport, and 
Exeter. Commencing by 4 junction with the London 
and South-Western Railway at Wilton, the first section 
about 21 miles long, will run to Blandford. The second 
section, about 14 miles long, will run from Blandford to 
Moreton station, and utilise the line between Moreton 
and Dorchester. The third section, about 50 miles long, 
will run from Dorchester, through Bridport, Symonds- 
bury, Charmouth, Lyme Regis, Seaton, Sidmouth, and 
Budleigh, to Topsham. The line, if constructed, will 
effect a saving of 10 miles between Dorchester and Salis- 
bury. 

Defences of Plymouth.—Under the presidency of Captain 
R. H. Hamond, of the Cambridge, gunnery school-ship, 
a committee of Naval and Dockyard officers has been 
organised to discuss the best means of protecting Ply- 
mouth Sound by a boom defence against a torpedo-boat 
attack. The foundations for the boom will be the first 
subject of consideration, as it is intended to commence 
the work of laying them almost immediately. The laying 
of these foundations alone will cost about 20000. 


Works at Devonport.—Mr. W. E. Riley, the new 
superintending civil engineer at Devonport, has prepared 
a programme for 1894-95, which provides for an expendi- 
ture at Devonport Dockyard of 14,815/.; Keyham, 8023/7; 
Engineering College, 402l.; Dockyard School, 40/.; Dock- 
vard Chapel, 937.; Devonport armaments, 1525/.; and 
Keyham armaments, 300/. This expenditure will be dis 


tinct from the amounts to be provided for Dockyard ex- 
tension at Keyham, the extension of the Engineers’ 
College, and a scheme of boom defence for Plymouth 
Sound. Mr. Riley has received an intimation that his 
staff ng be augmented in the course of the next six 
months. 


Works at Pembroke.—It is proposed to make improve- 
ments on the tramway bordering the dry dock at an esti- 
mated cost of 300/., and to remove the tramways in 
Nos, 2 and 4 slips. 


Brecon and Merthyr Railway.—The increase of the coal 
traffic from the steam coal collieries of the district has 
rendered it necessary for the Brecon and Merthyr Rail- 
way Company to double its line between Pengam and 
Machem, a distance of about eight miles. The work will, 
in all probability, be commenced in the spring. 


Great Western Railway.—The work of widening the 
Great Western Railway at Cardiff, in order to accommo- 
date the Taff Vale Railway Company’s traffic separately 
from that of the Great Western Company, is proceedin 
gradually. The contractor, Mr. Strachan, is now engag 
in constructing the West Wharf Bridge, and the piers of 
the Canal Bridge and East Wharf Bridge have been prac- 
tically completed. A retaining wall along Crichton-place 
has been built to the rail level, and one abutment ef 
Hope-street Bridge has been erected. 





THE FENCING OF THE SWANSEA AND MuMBLES RalLway. 
—This railway, which was constructed nearly a century 
ago, is a single line on the standard gauge, nearly 5 miles 
—. In Swansea it runs along the side of the streets, 
and thence to Mumbles along the side of the road. It is 
entirely unfenced, except for a short distance at the 
Mumbles end. In Swansea the speed is limited to 4 miles 
an hour, and elsewhere itis required not to exceed that 
of a horse-car. The trains are hauled by tank engines, 
and the number of vehicles is not limited. There are 
hand brakes only on the engines and vehicles. Though 
called a railway, it is rather a tramway, and the fireman 
rides in front of the engine, and has a whistle with which 
he warns his driver or the public, as the case may be. 
On July 14 last, asa train was passing a school at the 
rate of probably less than 4 miles an hour, a little girl of 
24 years of age ran out unexpectedly from behind a 
fence, which here partially protects the line, and was 
found as soon as the train was stopped lying close to the 
second vehicle with her foot so injured as to necessitate 
itsamputation. General Hutchinson in his report attaches 
no blame to the fireman or driver, as the movement of the 
child was so unexpected, and could not have been fore- 
seen, while the train was brought to astand in adistance 
of three or four yards on the driver hearing a shout. On 
the other hand, he naturally animadverts on the negli- 
gence shown in allowing a child of such tender years to 
play about alone so near tho railway, and adds that had 
the railway been fenced, with gates at cross streets closing 
across the railway, this and previous accidents would not 
have occurred. The necessity of fencing this so-called 
railway was called attention to in reports dated January, 
1883, and August, 1890, and in 1891 the railway company 
sought powers to fence certain portions, but in conse- 
_ of opposition from the Glamorganshire County 

‘ouncil and the Swansea Town Council, they withdrew 
the Bill. A fatal accident occurred on April 15 this 
year, and the above county and town authorities 
were asked by the Board of Trade to give the reasons 
for their opposition to the above Bill. The County 
Council’s objections were that it would necessitate 
56 gates, being at the rate of 20 to the mile, and 
in one Doge 22 gates would be required in a length of 
635 yards, and a great loss of time would be involved in 
opening and closing these; further, the road was not wide 
enough to allow of a fence, and other reasons were given 
involving matters of opinion, two of them being based on 
the mistaken assumption that a very high screen would 
be required. The Town Council replied that while dis- 
approving of the fencing all along the railway, they were 
of opinion that there were many points where fencing 
might be provided. Atthe inquiry into the present acci- 
dent, the Mayor and other officials of the borough of 
Swansea were present, but the County Council was 
not officially represented, though two influential mem- 
bers of that who owned Jand abutting on the line 
were present. These latter objected to the fence as pre- 
venting access to the high-road, and thus deteriorating 
the value of the land for building purposes. The town 
councillors at first did not object to a partial fencing, 
but after the inquiry wrote to the Board of Trade 
that they considered it undesirable to fence any portion. 
General Hutchinson states that he is unable to agree 
with the above bodies, and is strongly of opinion that 
had there been a fence the last four accidents would not 
have occurred. As regards the objection to the loss of 
time involved in opening and closing the large number of 
gates, he points out that many of them would be in the 
nature of occupation gates, and would therefore normally 
not stand closed across the railway. Where the width of 
the road is not sufficient, and where it would not 
practicable to widen it, of course no fence would be pos- 
sible, but elsewhere General Hutchinson considers that 
one (not a screen) should be provided. It seems, how- 
ever, that, though called a railway, this line is really but 
a steam tramway, and as such it appears too ridiculous to 
fence it, except at specially dangerous places, where 
approaching trains would not be seen till close at hand. 
In conclusion, the Government inspector considers that, 
owing to the unremitting attention necessary on the part 
of the drivers and firemen, the hours of duty (12 in the 
present case, with seven or eight intervals of rest of 25 
minutes each) are too long, a conclusion in which we 





heartily concur, 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market on 
Thursday forenoon was very quiet, and the proceedings 
were altogether without feature. About 7000 or 8000 tons 
of Scotch and one or two lots of other irons changed hands, 
the dealing being entirely of a jobbing character. Prices 
were steady, Scotch being unaltered, while Cleveland and 
Cumberland hematite iron dropped, respectively, 1d. and 
4d. perton. Business was almost at a complete standstill 
in the afternoon, only 500 tons of Scotch iron being done, 
500 tons on option terms. Prices were unchanged from 
the forenoon market. The closing settlement prices 
were — Scotch iron, 42s. 6d. per ton; Cleveland, 
35s. 44d.; Cumberland and Middlesbrough hematite 
iron, respectively, 43s. 3d. and 42s. 3d. per ton. On the 
forenoon of Friday the market was exceptionally active, 
the transactions amounting to quite 40,000 tons of Scotch 
iron. Of that quantity one operator was understood to have 
sold 30,000 tons—20,000 tons in one line at 42s. 5d. per 
ton this week, and close on 10,000 tons at 42s. 7d. one 
month. An option lot of 5000 tons was also done at 
42s, 8d. one month, with 6d. forfeit in buyer’s option. 
Notwithstanding the heavy selling, the cash price of 
Scotch iron only gave way 1d. per ton, the buying being 
as good as the selling. Cleveland and hematite 
irons were idle, and while the former was un- 
changed in price, the latter were quoted from 4d. 
to 3d. per ton lower. A fair amount of business 
was done in the afternoon, and other 5000 tons of Scotch 
iron were sold at 42s. 54d. per ton Tuesday, from the 
same source as was responsible for the heavy selling in the 
morning. About 12,000 tons were dealt in, and the cash 
~ recovered the penny lost in the forenoon. Cumber- 
nd hematite iron made a gain of 2d., and Middlesbrough 
a gain of ld. per ton. At the close of the market the 
settlement prices were—Scotch iron, 42s. 6d. per ton; 
Cleveland, 35s. 6d.; Cumberland and Middlesbrough 
hematite iron, 43s. 44d. and 42s. 14d. per ton, respectively. 
Monday’s market was quiet in the forenoon, but prices 
were very firm. Some 5000 or 6000 tons of Scotch and 
3000 tons of hematite iron were dealt in, and there was an 
advance in prices ranging from 1d. to 34d. per ton. In the 
afternoon only a small amount of business was reported, 
and prices were slightly easier than in the forenoon, 
The settlement prices at the close were—Scotch iron, 
42s. 6d. per ton ; Cleveland, 35s. 6d.; Cumberland and Mid- 
dlesbrough hematite iron, respectively, 43s.6d. and 42s. 43d. 
per ton. Tuesday’s forenoon market was also very idle, the 
turnover amounting only to some 3000 tons of Scotch, 
and one lot or so of Cumberland hematite iron. Prices 
were steady. Scotch was unchanged, Cleveland dropped 
4d. per ton, and Cumberland hematite iron 1d. Business 
was quite at a standstill in the afternoon, there being no 
official transactions recorded. One or two option lots 
were dealt in, and prices were practically unchanged. 
There was no change in any of thesettlement prices. Only 
a very small amountof business was done this forenoon, and 
ng underwent very little change. The same generally 
olds true of the afternoon market. The settlement prices 
were, respectively, 42s. 6d., 35s. 44d., 43s. 6d., and 42s. 44d. 
The following are a few of the quotations for No. 1 
special brands of makers’ iron: Clyde, 50s. per ton; 
artsherrie and Calder, 51s. 6d.; Summerlee, 53s.; 
Coltness, 55s.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 54s. ; Shotts (shipped 
at Leith), 55s. 6d: per ton; Langloan and Carron out of 
the market. At the end of last week there were 67 blast- 
furnaces in actual operation, one having been blown in 
at Lugar Iron Works (Eglinton). At this time last year 
there were 43 furnaces in blast. This week at the 
Glengarnock Iron Works three additional furnaces have 
been put in blast. It is scarcely expected that there will 
be any marked change for the better in the demand for 
pig iron on this side of the year 1895. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
5103 tons, as compared with 4489 tons in the correspond- 
ing week of last year. They included 263 tons for India, 
620 tons for Australia, 423 tons for Italy, 911 tons for 
Germany, 155 tons for Holland, 350 tons for China and 
Japan, smaller quantities for other countries, and 2108 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 289,249 tons 
yesterday afternoon, against 289,826 tons yesterday week, 
poy showing for the past week a decrease amounting to 
77 tons. 


Finished Iron and Steel.—The demand for finished iron 
is only very moderate in extent, and is quite featureless. 
Most of the steel works are fairly well supplied with 
orders, but there is an almost total absence of fresh 
inquiries, aud the outlook is daily becoming more un- 
favourable. Makers find great difficulty in maintaining 

uotations in face of the keen competition which meets 
them from other seats of the steel trade, and the situation 
will not be improved for steelmakers when the new steel 
works at Wishaw, belonging to the Glasgow Iron and 
Steel Company, are brought into full working order. 
The plant which has been laid down by the company 
has been designed for a make of 130,000 tons of ingots 
per annum by the Siemens open-hearth process. 


Glasgow Copper Market.—Copper was in comparatively 
active demand last Thursday onsen, when somewhere 
about 150 tons changed hands. At first the tone was very 
flat, three months’ business being done at 391. 18s. 9d. 
per ton; but there was a ora | towards the finish. In 
the afternoon the price was 2s. 6d. per ton better than the 
forenoon close, a lot of 25 tons being sold at 40/. 2s. 6d. 
cash in three months, with buyers over at that quotation. 
Copper was neglec and unchanged in price on 
Friday forenoon, but 100 tons changed hands in the 
afternoon, when prices were strong, the three months 





price at the close marking an advance from the morning 
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of 3s. 9d. per ton. No transactions were reported on 
Monday, but at the close the quotations were 1s. 3d. per 
ton higher. Yesterday forenoon the metal was again 
neglected, and quotably 1s. 3d. per ton lower. In the 
afternoon, however, a moderately active demand set in, 
but without any change in prices. For cash 50 tons were 
sold, and 75 tons were sold on three months’ account. 
Copper was active this forenoon, when 250 tons changed 
bands at 39/. 17s. 6d. cash and 40/. 5s. three months; in 
the afternoon, however, no business was done, 


Shipbulding Contracts.—Messrs. Cumming and Ellis, 
shipbuilders at Inverkeithing on the Forth, have booked 
orders for three new vessels—namely, a steamer for 
British owners, to be employed in the South American 
trade, a steamer for Greek owners, and a sailing ship for 
German owners.—At a meeting of the Caledonian Steam 
Packet Company held yesterday it was resolved to build 
a steamer on the lines of the present Galatea, but some- 
what smaller, with all modern improvements alike for 
speed and for the comfort of the passengers. A number 


of tenders had been received, and the lowest of them was | ¢ 


accepted, but neither the name of the successful firm nor 
the amount of the tender was allowed to transpire. It is 
expected that the steamer will be ready for the traffic of 
next summer, and that she will be placed upon the 
Gourock and Rothesay route.—Messrs. Barclay, Curle, 
and Co., Whiteinch, have contracted to build a first-class 

assenger steamer for the river service of the North 

ritish Railway Company, to replace the Guy Manner- 
ing, recently purchased by Captain Buchanan. 


Contracts for Marine Engines.—Messrs. Ross and 
Duncan, engineers, Govan, have lately booked orders for 
a number of compound surface-condensing and triple- 
expansion engines, several of them for vessels at present 
building on the Clyde. 


Royal Scottish Society of Arts.—An ordinary meeting of 
this Society was held on Monday night, when papers were 
reac describing a new machine for making nets and a 
new pneumatic valve closet, the authors being, respec- 
tively, Mr. William Ireland and Mr. George Thomson. 





THE RELIANCE BuILpINnG, CHicaco: ERRATUM.—Messrs. 
D. H. Burnham and Co., architects, The Rookery, Chicago, 
inform us that we were in error in stating that the ironwork 
of the Reliance Building, described in our issue of 
November 2, was — by Mr. J. H. Gray, who is 
merely the patentee of the particular form of column 
used. The ironwork was, in fact, designed by Mr. E. 
C. Shankland, M.I.C.E., who is engineer to the firm of 
Messrs. D. H. Burnham and Co., and was also responsible 
for the specifications. 





West Briperorp SEweERAGE. — On the 23rd inst. a 
Local Government inquiry was held at West Bridgford 
by Mr. Thomas Codrington, M.I.C.E., to consider an 
application from the Local Board to borrow 50000. for 
sewerage purposes. The scheme embraces a new 15-in. 
iron outfall sewer, a night storage tank 30 ft. deep, a new 
engine and pumping plant, and improving the present 
sewage farm by _— in drains and extending the 
sewage carriers. The object of the works is to provide 
fcr the sanitary wants of a re Sap suburb. 
The engineer is Mr. W. H. Radford, C.E., of Notting- 
ham, whose scheme was selected in open competition. 


SHort’s TELEMETER LEvEL.—A telemeter level embody- 
ing a new principle has recently been introduced by Mr. 
L Casella, instrument maker, 147, Holborn-bars, London, 
E.C. To determine the distance of a level staff from the 
instrument with this telemeter, the telescope is first care- 
fully levelled in the usual way and the staff read. This 
done, the telescope is tilted either up or down, as the case 
may be, so that the line of sight now has a slope of 1 in 
100 with the horizontal, and the staff is again read. The 
difference between the two readings thus obtained is then 
i}oth of the distance between the level and the staff. In 
certain cases the lie of the ground may be such that a 
horizontal line of sight would pass completely above or 
below the staff. The telescope is then tilted till it catches 
the staff at a grade of 1 in 25, say, and a first reading 
taken. If then a second reading is taken with the tele- 
scope set at a grade of 1 in 20, the horizontal distance 
between the level and staff will again be 100 times the 
difference of the staff readings. A number of pairs of 
grades for use in such cases is engraved on the instrument, 
and by their aid the distance between staff and level can, 
provided a greater grade than 1 in 9 is not required 
always be determined by a simple multiplication by 100. 
without requiring a reference to tables, The details of 
construction cannot be easily explained without drawings, 
but are such that the adjustment of the telescope to any 
desired grade is very rapid, the coarse adjustment being 
made by hand, a screw being used only to secure finally 
the exact coincidence of the fiducial marks. Grades can 
be determined very rapidly with this instrument. To do 
80, it is erected over one of the bench marks, and the staff 
is held at the other. The height of the telescope centre 
above the first bench mark is obtained by means of a 
combined tape and plumb-bob, the tape being graduated 
to give this height direct, without the addition of any 
correction. The telescope is then directed towards the 
staff and levelled, after which it is tilted till the staff 
reading is the sameas the height of its centre. The grade 
can then be read off the graduated limb of the instrument 
direct. As tested by a committee of the Royal Engineers, 
the difference between the error as compared with chain- 
ing, amounted to less than 8 in. per mile. We may add 
also that the instrument was found very useful on the 


MISCELLANEA. 
Tue Corinth Canal has been blocked by a landslip. 


Between the 13th ult. and the 13th inst., the bascules 
of the Tower Bridge were raised 455 times, or on an 
average 14 times daily. Since July 9 they have been 
raised 2295 times, or on an average 18 times daily. 


The price for steel rails in America has been fixed at 
22 dols. a ton for ordinary rails, and at 24 dols. for girder 
rails. hese prices are the lowest yet reached in the 
States, and correspond to about 4/. 88. and 4J. 16s. re- 
spectively. 

The Portuguese Government have entered into a con- 
tract with Messrs. Yarrow and Co., of Poplar, for the 
immediate construction of two shallow draught stern- 
wheel gunboats, to take part in the Portuguese opera- 
tions at Lorenco Marques. The vessels are to be 89 ft. 
inlength by 18 ft. beam, and will have a draught of 18 in. 
and a speed of 10 miles an hour. They will be somewhat 
similar to the Mosquito and Herald, built by the same 
rm for the British Government for service on the 
Zambesi. 


Experiments were made last week at Cureghem, a 
suburb of Brussels, in presence of many foreigners, includ- 
ing Colonel del Canto, who defeated the Balmacedists in 
Chili, with a new rifle, the invention of M. Marga, an 
officer in the Belgian Army. The main feature in the 
invention is the cartridge, which is so arranged as to 
contain what are practically two charges. hese are 
fired in succession. The extraordinary muzzle velocity 
of 3000 ft. per second wasattained. The sole objection to 
the new weapon seems to lie in the increased cost of and 
labour of filling the cartridge. 


A meeting of the Junior Engineering Society was held 
at_ New Swindon on the 24th inst.. when a paper on 
“*Liquid Fuel,” with reference to Holden’s system, was 
read by Mr. J. H. B. Jenkins, F.C.S., Wh. Se. A Jarge 
diagrammatic drawing of the Great Eastern Railway 
locomotive ‘‘ Petroleo,” with sectional views of the in- 
jectors, was exhibited. The system consists in spraying 
the oil over a layer of incandescent solid fuel. Some 24 
locomotives and seven stationary boilers belonging to the 
Great Eastern Railway Company are now fitted up for 
using oil fuel in this manner. 


We note that still further losses on work done for the 
London County Council by the Works Department, with- 
out the intervention of a contractor, were brought for- 
ward at Tuesday’s meeting, the excess over the architect’s 
revised estimate, after measuring up the work, being in 
several cases nearly 100 per cent.; whilst on a total 
revised estimate of 1116/. the excess has been 644/. It is 
now proposed that a scale of jobbing charges shall be 
prepared, under which future work shall be done, the 
object being that by pricing the work at more than its 
market value, the discrepancy between the estimates and 
actual cost willdisappear. Such a scheme, if carried into 
practice by a private company, would probably involve 
the directors in serious consequences. 


An important water-power plant is to be erected near 
Ogden, Utah. The works comprise the construction of 
a reservoir three miles long, with an average depth of 
25 ft. to 26 ft., and capable of storing 1356 millions of 
cubic feet. From this reservoir the water is to be led 
some 54 miles or more to the city of Ogden. The — 
cipal peculiarity of this conduit is that for 24,600 ft. of 
it length it will consist of a pipe 6 ft. in diameter, built 
up of wooden staves, which is cheaper in the west than 
iron pipe in cases in which the diameter is greater than 
18 in. to 24 in., and the head does not exceed 150 ft. to 
200 ft. At the city end of the pipe, 10 Pelton wheels, 
each 164 ft. in diameter, are to be erected, each of which 
will be capable of giving 1000 effective horse- power. 


The second meeting of the present session of the New- 
castle-upon-Tyne Association of Students of the Institu- 
tion of Civil Engineers, was’ held in the Durham College of 
Science, Newcastle-on-Tyne, on Wednesday, the 21st inst., 
the President, Mr. C. A. Harrison, M. Inst. C.E., in the 
chair, when Mr. W. O. E. Meade-King, M. Inst. C.E., 
read a paper on “The Irlam Section of the Manchester 
Ship Canal.” The paper began by giving the position 
of the Irlam section of the canal, which is not more than 
5 miles long, but where, owing to the number of times the 
canal crosses the courses of the Rivers Irwell and Mersey, 
the excavation was rendered especially difficult. The 
strata and methods of excavation were next noticed, the 
latter being carried out by Ruston and Proctor’s steam 
navvy, Wilson’s excavators, and the French and German 
land dredgers, according to the nature of the ground to 
be dealt with. After giving the section of the canal, 
which is 120 ft. wide at the bottom, with 26 ft. of water, and 
describing the different methods of protecting the sides by 
pitching and fascine work, the author went on to describe 
in detail the locks and sluices at Irlam, and the methods 
adopted in their construction. The paper concluded 
with an account of a flood which took place in November, 
1890, and by which some three-quarters of a mile of the 
Trlam section was filled with water, all of which, together 
with the material brought in by the water, had to be 
pumped out and excavated again. 


In Le Genie Civil, M. Boulé, the French member 
of the commission appointed to report on the construc- 
tion of a storage reservoir on the Upper Nile, gives his 
own views as to the proper means of providing storage. 
His proposal is to construct a number of small reservoirs 
instead of one large one, though he admits that it would 
cost more. This project has not commended itself to the 
experienced engineers of the Egyptian Public Works 
Department, but after the fashion of a large body of 
Frenchmen, M. Boulé attributes their attitude to 





Manchester Ship Canal. 


political instead of to technical considerations, From 





the tone of M. Boulé’s communication it is evident 
that he went out to Egypt with strong anti- 
English prejudices, and hence his disagreement with 
his colleagues might, perhaps, bave been foreseen. No 
doubt every educated man would prefer that the island 
and temples of Philz should be untouched, other things 
being equal. It would, however, be grossly unfair to 
make a poor country like Egypt pay enormous sums for 
the preservation of monuments in which her interests, as 
a matter of fact, are much less than those of European 
scholars. If Europe-wishes that these monuments should 
be preserved, it is her duty to pay for it, and not todo 
good at the expense of the Egyptian people. Unfortu- 
nately this easy system of vicarious virtue is everywhere 
becoming increasingly Lae moe and it is hardly to be 
hoped that the Phil temples will be saved by a European 
contribution. 


The Government of Brazil, through its special repre- 
sentative in France, Admiral J. de Proenga, 0 arran 
with the Société des Forges et Chantiers de la Médi- 
terranée at La Seyne, near Toulon, to build for it two 
ironclad battleships 267 ft. 6 in. long, 46 ft. 11 in. broad, 
and displacing, at a draught of 13 ft. 2 in., 3162 tons. 
-The designs are by M. Lagane, director of the yard at La 
Seyne. ith natural draught the engines will develop 
2650 horse-power, and give a speed of 13 knots; with 
forced draught they will develop 3400 horse-power, and 
give a speed of 14 knots. Each will have two turrets, 
and its armament will consist of four 9.4-in. breechload- 
ing, four 4.7-in. quick-firing, two 5.9-in. rifled howitzers 
or long mortars, two 3-in. (12-pounder) quick-firing, four 
2.24-in. (6-pounder) quick-firing, two 1.45-in. (1-pounder) 
quick. firing, and two 1-in. machine guns, with torpedo 
ejectors. There will be a thick steel belt, a steel protective 
deck, and heavy armour on the turrets. 


Some interestiug figures appear in the recent report of 
the New York Railroad Commission, having reference to 
the cost of working the elevated lines, as compared with 
a main line like the New York Central : 


Manhattan | Brooklyn} “king's | New 


. Mav | County | York 
| Elevated. Elevated. Blevated.| Central. 








d. d. d. 








d. 

Total cost per train) 

mile .. as -| 8 19 |} 2% 33 
Total cost per car mile 6.4 6.9 } a, 6.35 
Total cost per ton mile 0.34 0.365 | -865 19 
Total cost per train | 

mile, motive power 

only .. ae é 11.8 9.0 | 10.65 11.05 
Total cost per ton | 

mile, motive power 

only .. «s 0.12 0.17 -16 .06 
Cost of fuel per engine 

mile .. es “a 4.91 4.08 5.18 4.45 
Cost of labour per 

engine mile a 4.29 3.41 | 4.04 3.20 
Cost of repairs pe’ | 

engine mile F 1.64 -695 | 112 2.10 
Coal burned per en- | 

gine mile .. a 54 Ib. 37 Ib. 46 Ib. 
Passengers carried ..| 221,407,197 38,110,376) 18 544,023 
Passenger cars ip 

service oy es 1,047 230 145 
Locomotives in ser-| } 

vice .. =e aal 334 76 44 
Mileage open totraffic| 35 miles 17 miles | 7.5 m les | 

{ 








The so-called ‘‘ vulcanising” “process for preserving 
timber has been applied in the United States for several 
years on a large scale and with great success for railway 
sleepers, telegraph poles, and many other purposes. The 
process is a very simple one. Unseasoned timber is in- 
closed in cylinders and subjected to a temperature of from 
300 deg. to 500 deg. under a pressure of about 150 Ib. per 
square inch, during a period of 10or12hours. After- 
wards the charge is allowed to cool very slowly, and is 
kept under pressure until the process is complete. The 
sap is converted into a dark antiseptic matter, which, 
when cold, becomes hard, and seals up the pores in the 
wood. Tests made by Professor Thurston and other 
American authorities show results some of which are 
— below. Samples of pine, poplar, and spruce were 

istilled, and yielded from 55 to 61 per cent. of sap con- 
stituents; similar samples of timber were subjected to 
the ‘‘ vulcanising” process, and subsequent analysis 
showed that they contained from 54 to 59 per cent. of 
solid antiseptic matter, which, it is claimed, renders the 
wood practically indestructible. The treatment appears 
to add nearly 20 per cent. to the strength of the timber, 
and independent experiments made by the Secretary of 
the United States Navy confirm this; for this reason, 
and on account of its decreased deflection, timber so 
treated has been used as backing for armour-plates. This 
method of treating sleepers has been followed in the 
United States for nearly 15 years, and railway ties 
laid on the New York Elevated Railroad in 1883 are 
to-day sound, and, in fact, show no sign of deterioration. 
We believe that the process is attracting some interest in 
this country. 





GrorGIAN Bay.—During the past 11 years the Dominion 
of Canada has expended 193,546/. in surveys of Georgian 
Bay. The work is now approaching completion. 





IRRIGATION IN NEBRASKA.—At a recent meeting of the 
Nebraska Bankers’ Association, at Omaha, the President 
of the State Irrigation Society said there are 10,000,000 
acres of low lands in the State which might be irrigated 
at an expense of 2dols. per acre; and over 10,000,000 acres 
of high lands which might be watered at a cost not ex- 
ceeding 4 dols. per acre. The meeting adopted a resolu- 





tion in favour of State irrigation. 
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Tue InstituTION OF CiviL ENGINBERS.—Tuesday, December 4, 
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Warships,” by Mr. Albert J. Durston, Engineer-in-Chief of the 
Navy. Paper to be read, time permitting, ‘Colliery Surface 
Works,” by Mr. Edw. B. Wain, Assoc. M. Inst. C.E. At this meet- 
ing the first monthly ballot for members will be taken.—Students’ 
meeting, Friday, November 30, at 8 p.m. Paper to be read: 
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NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, December 8,in the Wood Memorial Hall, 
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— will be open for discussion: June, 1893, ‘‘The Support of 

uildingsa,” by Mr, Wm Spencer, F.G.S. June, 1894, ‘* The Use of 
Expansion Gear as applied to Colliery Engines,” by Mr. M. Deacon. 
1891 94. ‘* Reports of the Royal Commission on Explesions from 
Coal Dustin Mines,” and other papers on the subject. The follow- 
ing papers will be read, or taken as read: ‘‘ An Underground 
Endless Rope at the Moston Colliery, Manchester,” by Mr, H. 
Richardson Hewitt. ‘‘ Photometric Value of, and Notes upon, 
various Illuminants used in Mines,” by Mr. A. H. Stokes. Mr. John 
Wood will exhibit his shot-firer, for igniting fuze. Mr. G. H. W. 
Alderson will exhibit his patent automatic horse-feeder. 

Society oF ExaingERS.— Monday, December 3, at the Town Hall, 
Westminster. A paper will be read on ‘The Principles and Prac- 
tice of Hydro Extraction,” by Mr. H. B. Ransom. The chair will 
be taken at 7.30 p.m. preci-ely 

Tue SouTH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS’ 
MANAGERS.— Saturday, December 1, at the Institute, Dudley, when 
Mr. John W. Hall will read a paper on ‘‘Conditions which De- 
termine the Choice of a Steam Engine.” Chair to’be takerfat 7 p.m. 

Socirty oF CHEMICAL INDUSTRY.—LONDON SEcTION.— December 3, 
at the Chemical Society’s Rooms, Burlington House, at 8 p.m. 
1, ‘ The Rational Sterilisation of Alimentary Liquids,” by Mr. E 
W. Kuhn, of Paris. 2. “ An Investigation of the Natural Sodium 
Sulphate Lakes of Wyoming, U.S A.,” by Dr. D. H. Attfield, 
M.A., D.P.H. 3. Specimens of india-rubber, and petroleum oil, 
varnish, and soap will be exhibited by Mr. Thos. Christy, F.L.S. 

THE INSTITUTION OF JUNIOR ENGINEERS.—Friday, December 7, 
at the Westminster Palace Hotel, Victoria-street, at 8 p.m. 
Paper to be read and discu:sed, ‘‘ Water Works and Appliances,” 
by Mr. William Mallock, of the Grand Junction Water Works, 
Hampton. 

GEOLOGISTS’ ASSOCIATION.—The next meeting will be held in the 
new Mathematical Theatre, University College, Gower-street, 
W.C., on Friday, December 7, when the following papers will be 
read: ‘‘Note on Megalosaurian Teeth, discovered by Mr. J. 
Alstone in the Portlandian of Aylesbury,” by Mr. A. Smith Wood- 
ward, F.Z.S. ‘On the Geology of the St. Gothard Pass,” by Mr. 
W. H. Monckton, F.G.S. The chair will be taken at 8 p.m. 

Socirry or Arts.—Monday, December 3, at 8 p.m. Cantor Lec- 
tures. ‘‘Modern Developments in Explosives,” by Professor 
Vivian B. Lewes. Lecture II., ‘‘Guncotton.” The improvements 
which have taken place in its manufacture since its discovery by 
Schénbein; English guncotton, and its manufactue; nitro- 
glycerine ; dynamite.—Wednesday, December 56, at 8 p.m. Third 
ordinary meeting. ‘‘ Fire Protection,” by Mr. Edwin O. Sachs.— 
Thursday, December 6, at 4.30 p.m. Indian Section. ‘* Roman 
and British-Indian Systems of Government,” by the Hon. W. Lee- 
Warner, C.S.I. This meeting will be held at the Imperial Insti- 
tute. 
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ENGINEERING IN THE UNITED 
STATES NAVY. 

THE annual report of the Engineer-in-Chief to 
the United States Navy is always instructive read- 
ing to us in England ; even if only to point out the 
great difference between the way in which these 
things are managed across the Atlantic. The Engi- 
neer-in-Chief in America, especially if he be a man 
such as at present occupies the post, is in truth the 
head of his department, and in his report speaks 
directly to the great bulk of his countrymen. It is 
true the report is addressed to the Secretary of the 
Navy, but it is printed and spread widecast over 
|the continent, so that it is within the reach of the 
| humblest American citizen. If Mr. Melville finds 








things out of joint, he has no hesitation in 
saying so in the roundest terms. There is, we 
believe, a not uncommon impression in this 
country that all public business in America is 
made subservient to political exigencies. We 
wonder what the clerks who govern our own 
Admiralty procedure for us would say if it 
were proposed that Mr. Durston should issue a 
plain-spoken, untrammelled report to the public 
saying the kind of things Mr. Melville says. If 
Mr. Melville finds the machinery in Navy yards is 
becoming obsolete, or the buildings tumbling down, 
he says so. We wish he would come over here and 
make a report, say on the plant of the steam 
factory at Portsmouth Dockyard ; where Brunel’s 
block-making machinery is still proudly shown to 
visitors as one of the modern marvels of mechanical 
progress. 

We find by the report that the total amount 
appropriated for steam machinery for the United 
States Navy during the fiscal year ending June 
last was 139,000/., but that the total expendi- 
ture, less repayments, was 142,406). The excess 
is largely due to the fire at the Norfolk Navy 
Yard, a special appropriation being made to 
cover this. The estimates for the current year 
show a substantial increase, the total required by 
the Bureau of Steam Engineering to meet the pro- 
gramme being 214,798/. Our own Navy Estimates 
are framed in such a manner, that an exact com- 
parison with the corresponding items in the two 
navies is not possible ; but Vote 8, which includes 
the sums necessary ‘‘ to defray the expenses of ship- 
building, repairs, maintenance, &c., including the 
cost of establishments of dockyards and naval yards 
at home and abroad,” for the British service, 
amounts, in the current estimates, to 6,986,0001. 
Armament in our estimates comes under another 
vote, and amounts this year to 1,383,2001. 

Returning to Mr. Melville’s report, a point that 
strikes the English reader is the extent to which 
engines for warships are constructed in the Navy 
yards. This, no doubt, would have been a more 
notable feature to us a year or two ago, but of late 
we in England have taken more and more to con- 
structing machinery in the Royal Dockyards. 
There may be something to be said in favour of 
the practice, though doubtless there is a very great 
deal to be said against it in our own case; but the 
same conditions do not apply across the Atlantic. 
The private engineering establishments in this 
country are so numerous, and give employment to 
so great a proportion of the engineering talent in 
the country, that it would be the height of folly to 
do anything that would make them cautious of 
undertaking Admiralty work, or of devoting their 
energies to improving the design of machinery for 
the Royal Navy. Yet that will be the tendency if 
the Admiralty staff take to designing engines to be 
made by Government on a large scale. Contractors 
will not devote time and money to getting out 
designs simply for them to be appropriated by a 
public department. In saying this there is no 
intention to question the professional knowledge or 
ability of the engineering branch at Whitehall, 
which, as a matter of fact, is of a very high 
character ; but it is evident that the few engineer- 
ing officials of the Controller’s department—how- 
ever gifted, and even when assisted by the Dock- 
yards—cannot compete with the marine engineer- 
ing world at large in fertility of invention and 
suggestions of rational progress. 

Mr. Melville has not, however, the same wide 
field of outside help upon which he can depend, for 
marine engineering in the United States is a very 
restricted industry. We therefore find the Steam 
Bureau issuing very complete drawings of warship 
machinery, and doing a good deal of work them- 
selves ; they even go so far as to prepare detailed 
drawings foratug. Mr. Melville is further war- 
ranted in keeping construction of machinery within 
the Government yards, by the fact that the work is 
as cheaply done in them as when given out to con- 
tract ; and all who are acquainted with the cha- 
racter of the work will bear evidence as to its 
excellence. 

Turning to details, we notice that in supplying 
new machinery for the Chicago the department has 
decided to obtain one-half the power by means of 
ordinary return-tube boilers, and the other half 
from tubulous or pipe boilers. The arrangement 
is one that has often been advocated for warships, 
as combining to a great extent the advantages of 
both systems. The benefit of the water-tube boiler 
in large war vessels is chiefly tactical, and to have 
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half the power in quick reserve gives the chief advan- 
tage to be obtained. It may, perhaps, be considered 
strange that so recently a built vessel as the Chicago 
should already want new machinery, but the report 
states that there will be a considerable saving in 
weight, whilst the coal capacity will be increased 
so as to give an increased radius of action equal to 
22 per cent. In addition to this, the vessel will be 
3 knots faster. No doubt the American authorities 
are wise in making this change, even if the old 
engines are in good order. In the mercantile 
marine we have seen excellent machinery taken 
out of steamers and cast aside, although there 
were many years’ service in it, the fact that the 
saving in fuel would more than pay interest on 
the change being suflicient argument to the ship- 
owner to induce him to make the sacrifice; but 
in war navies we find obsolete machinery kept in 
ships to the detriment of their military qualities. 
An instance of another kind of the bad policy 
of grudging necessary expenditure is given 
in the report in connection with the New York 
Navy Yard. ‘‘The railroad track,” it is said, ‘‘in 
this yard is, in general, entirely too light, being 
mostly of the ordinary street rails, so that when a 
boiler or other heavy weight has to be moved, 
‘skidding’ has to be resorted to. This greatly 
increases the cost, as well as causing delay. As 
an example of the cost of ‘skidding,’ it can be 
stated that to move the Cincinnati's boilers from 
the shop to the -hip by this method cost over 
740l.—-enough to have laid a substantial track the 
entire distance.” 

We have, possibly, many cases analogous to this, 
in regard to waste of money, in the Royal Dock- 
yards, but if any report upon them from the 
engineering department were made, it would 
find its burying-place in the secluded cloisters of 
Admiralty pigeon-holes ; even if it got past the 
admiral-superintendent. 

The rapid destruction of copper piping is a matter 
which has been attracting attention in America as 
well as in this country. The report says, ‘‘ As it 
always happens that a copper pipe conveying or 
surrounded by salt water, as the injection or de- 
livery pipe to a pump, or the coil of a fresh-water 
distiller, is the part attacked, and as the deteriora- 
tion occurs only in steel ships fitted with dynamos, 
it is thought the injury may be caused by electro- 
lytic action, since the copper of which the pipes 
are made is known to be of the very best quality, 
absolutely free from foreign matter, and therefore 
not affected by the corrosive action of salt water. 
In fact, precisely similar pipes, made of the same 
materials in iron vessels, like the Alert or Ranger, 
which have no dynamos, last almost indefinitely.” 

Particulars are given in the report of the contract 
trials of new vessels, very full information of five 
ships—the Marblehead, Olympia, Minneapolis, 
Columbia, and the Montgomery—being set forth in 
a tabular form. These particulars may be com- 
pared with interest to those contained in Mr. Dur- 
ston’s paper read last week before the Institution of 
Civil Engineers. The greatest interest is centred in 
the Columbia and Minneapolis, from the fact that 
they are the first ships propelled by triple screws in 
which more than 20 knots has been stipulated for. 
The trial speed of the Minneapolis is given in the 
table as 23.073 knots, and of the Columbia 
22.81 knots. In the former ship the indicated 
horse-power was 20,366. The starboard and 
port screws are 15 ft. in diameter by 22 ft. pitch, 
whilst the centre screw is 14 ft. in diameter 
and 21.5 ft. pitch. All the screws have three 
blades. The engines averaged 132 revolutions 
per minute. The slip of the starboard, centre, 
and port screws respectively was 19.38, 17.65, 
and 20.80 per cent. There were 10.61 indicated 
horse-power per ton of machinery. It is to be 
regretted that no statement is made as to whether 
this was with natural or forced draught. The 
speed attained was considerably over that specified, 
and this is to be accounted for by the fact that 
when the vessels were designed there were no ex- 
perimental data, obtained with actual vessels cf 
large size, upon which an estimate could be 
founded as to the efficiency of triple screws; but 
it was generally supposed that the proposed 
arrangement would be less eflicient than twin 
screws. Mr. Melville is naturally proud of 
the results of the bold step he advised ; and, as he 
remarks, ‘‘the success has fully vindicated the judg- 
ment of the Bureau, and paved the way to greater 
speed in Transatlantic steamers.” He is ‘‘con- 


vinced that if the ideal five-day steamer becomes 








a reality, she will be one with triple screws, and it 
is in this direction we must proceed if we expect 
to make an increase in the speed of large cruisers.” 

The Minneapolis, however, has not the lightest 
machinery for the power developed, as we find that 
in the cruiser Olympia 14.247 indicated horse- 
power is developed for each ton of machinery, a 
figure which we think is not equalled by any vessels 
of a similar class in our own Navy. It is, however, 
difficult to make a comparison, for in Mr. 
Melville’s table the power of the auxiliary 
engines is included, and that is certainly the 
proper course, supposing the auxiliaries are 
weighed in. It is not clear, also, whether the 
expression ‘‘ ton” means the same number of 
pounds in the American report as in English 
publications. It will be remembered that the 
Olympia’s machinery was illustrated and described 
in our issues of April 7 and 28, 1893. She was 
tried in December of last year (1893), and made a 
speed of 21.686 knots with a power of 16,849 indi- 
cated horse-power as the aggregate of her propelling 
engines, or 17,363 indicated horse-power for all 
machinery. 





NEW BRITISH RAILWAY SCHEMES. 


To judge by the preliminary notices announced 
in connection with the promotion of new engineer- 
ing schemes for Parliamentary authorisation, there 
seems little prospect either of exciting times in the 
Committee-room or of much work for the contrac- 
tors. It is true that the time for notifying all con- 
cerned as to the promotion of Bills does not 
expire until to-day (the 30th of the month), but it 
is not usual, even in these days when astuteness 
is so much commended in such matters, for great 
schemes to be suddenly announced without their 
existence being known for some time. It may, 
therefore, be taken that we are now in full cog- 
nisance of all the important schemes. The most 
important project anticipated was that connecting 
Glasgow, stacey and Manchester with direct 
lines ; but although the districts through which the 
line is likely to pass have pronounced strongly in 
favour of the project, it is to be deferred for 
another year, principally owing to the line of route 
north of Carlisle not having been finally deter- 
mined upon. 

A scheme, however, which seems to traverse a 
large part of the probable route of such a line south 
of Darlington, is projected by a company to be 
incorporated as the Yorkshire Dales Railway. The 
new railway thus independently promoted com- 
mences by a junction with the Lancashire and 
Yorkshire system at its northernmost terminus at 
Hellifield, and it will then strike almost a bee line 
north-east to Darlington, in the county of Durham, 
crossing the hills and moors in the West Riding of 
Yorkshire, going by Burnsall, Otterburn, Cracoe, 
Coverdale, over the moors to Arrathorne, and 
thence by Middleton Tyas to Darlington. The line 
will be over 50 miles in length, and for its entire 
length traverses territory exclusively served by the 
Great Northern, although over the moors beyond 
Pateley Bridge on the south, and Masham on the 
east, there is at present no railway. The new line, 
while offering facilities for the Lancashire and York- 
shire, may also give facilities for the Midland getting 
to the north-east coast, as with the latter company’s 
main line a connection is to be made at Hellifield 
Junction. Moreover, running powers are asked 
over the Midland to Skipton and Ilkley, over the 
Lancashire and Yorkshire to Blackburn, and over 
the Great Northern from Darlington to Middles- 
brough, with the use of stations. 

Another of the large schemes likely to be deferred 
is that giving Portsmouth a connection with the 
system of the Great Western Railway. The other 
English schemes do not include any heroic effort, 
and for anything exciting one must turn to Scot- 
land, whence in the past have come some of the 
most vigorously contested competitions. 

The inclusion of the territory of the West High- 
land Railway, recently opened and fully illus- 
trated in past issues of this volume, within the 
sphere of influence of the North British Company, 
has naturally aroused competing companies, and 
thus the Caledonian seek, through the Callander 
and Oban Railway, an entrance to Inverness-shire 
and the north-western Highlands. It is proposed to 
continue the Oban Railway from a point outside of 
that Charing Cross of the Highlands, northwards to 
Fort William and Inverness-shire. Again, the 
Highland Railway propose a line from the town of 





Inverness along the canal to Fort William, while 
the West Highland Company very naturally desire 
to continue their railway to the capital of the north, 
Inverness; so that, in addition to the effort of the 
Caledonian Company on the Oban line, two ccom- 
petitors wish to construct a line 67 miles long (see 
page 63 ante). 

In addition to those competitive lines promoted by 
companies which may be said to be aftiliated with 
the main Scotch railways, the main companies 
themselves each promote separate Bills; but in no 
case are the works extensive. The North British 
Company on their line to the Firth of Clyde have 
a short length through tunnel near Dumbarton. 
When originally laid out many years ago the 
cost of tunnelling was great, and it was deter- 
mined to make a single line through it. It 
was moderately satisfactory when the railway did 
not deal with the coasting traffic on the Firth of 
Clyde, but lately all three companies, the North 
British, Caledonian, and Glasgow and South- 
Western, have been competing most keenly for this 
traffic, and this length of single line on the North 
British Railway to their only pier at Craigendoran 
proved disadvantageous, for a steamer late involved 
a more or less a serious dislocation in the traffic 
coastwise. The company, therefore, after very 
much deliberation and delay, have decided to 
double the line and to open up the tunnel alto- 
gether. The tunnel is through rock, is unlined, 
and the height to surface is not grat. In Fife- 
shire, where the company holds the field unopposed, 
several short lines are being promoted, principally 
to meet the mineral traffic to Kirkcaldy and Sea- 
field harbours, and in continuation of the scheme 
of the Kirkcaldy and District Railway, which the 
North British have acquired. These new lines 
will save many detours, while a line extending from 
Kirkcaldy across the Dunfermline branch goes as 
far north as Portmoak on the eastern shore of Loch 
Leven, and will doubtless join ultimately the main 
line to Dundee a little further north. Other 
lines in the East of Fife almost open up virgin 
ground. The Glasgow and South-Western Com- 
pany have not an ambitious scheme. They are 
widening their main line south at Paisley and 
Beith, and near Carlisle are making a junction with 
the Maryport and Carlisle Railway. Another short 
line in New Cumnock, Ayrshire, is for junction 
convenience. 

Coming to the English schemes, one finds each 
company with long notices, but it is pretty much a 
case of ‘‘all cry and little wool,” as on examination 
it is found that the railways are for the most 
part within one or two townships. Contractors 
and engineers will not, for instance, obtain much 
employment under the London and North-Western 
Railway's scheme. The only new line is a short 
piece in the parish of Aston, commencing with a 
junction with Railway No. 1 of the company’s Act 
of 1892, and terminating with a junction with the 
Midland Railway near Garrison-street. On the 
other hand, lawyers and surveyors should find 
plenty to do, as a large number of roads and foot- 
paths are to be stopped or diverted, and numerous 
re of property are to be acquired. This also 

olds good as regards the Great Northern. They 
have six new railways. There is first a short 
branch from their main line near Peterborough, to a 
siding close by the viaduct carrying the line over 
the River Nene; the second is a junction line, 
210 yards long, in connection with mineral lines 
at Werrington Junction ; the third, a short line at 
Nottingham ; the fourth and fifth, junctions with 
the Derbyshire and Staffordshire line at Basford ; 
and the sixth, a short line in Manchester in connec- 
tion with the Central Station. Extensive widening 
works are also to be undertaken, principally on the 
main line, through the counties of Hertford, Bed- 
ford, Lincoln, and Rutland. 

The North-Eastern Railway Company project one 
small new line in their already well-filled country. 
This is a line, approximately east and west, com- 
mencing at Cramlington, on the Newcastle and 
Berwick Railway, about 10 miles north of New- 
castle, and running to Newsham, on the Blyth and 
Tyne Railway. On the Newcastle and Carlisle line 
there is to bea widening between Scotswood station 
and Elswick station, and an improvement in the 
parishes of Ryton, Stella, and Winlaton. A short 
line is to be built, if powers are obtained, between 
the Normanby branch, in Cleveland, starting near 
the crossing of the Normanby to Ormesby-road, and 
ending in Eston, near the Congregational Church. 





A widening of half a mile in length is projected at 
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Northallerton, on the York and Newcastle line. 
Another widening of 1? miles in length is contem- 
plated near Thirsk. A short new line is to be made 
into Harrogate, and the station improved. 

The Midland Company have but three short 
lengths—the Hoyland curve in Darfield, a parish in 
the West Riding, another in Heysham, while the 
third goes through the parishes of Cransley 
and Mawsley, in Northampton—each intended 
more for convenience in dealing with traffic than 
for competitive purposes. The company, too, con- 
jointly with the Great Northern, promote an exten- 
sion of their joint lines in the neighbourhood of the 
Wash by the construction of a short length between 
North Runcton and King’s Lynn. Again, they 
are evidently parties to a scheme for the amalgama- 
tion and joint working of the Stratford-upon- 
Avon, Towcester, and Midland and East and West 
Junction Railway. 

A considerable number of small works are con- 
templated by the Great Western Railway Company. 
Four lines are to be built in the parish of Roath, 
Glamorgan. Two of them will commence with 
junctions with the South Wales Railway, near the 
River Rumney and the Pengam crossing respec- 
tively, and will unite into a single railway joining 
the line of the Bute Docks Company leading to 
the south-east side of the Roath Dock. The fourth 
line will diverge towards the north-west side of the 
same dock. A fifth line will commence with a junc- 
tion with the Nine-Mile Point Branch of the Mon- 
mouthshire Western Valleys Railway, north-west 
of the Risca station, and will join the Monmouth- 
shire Western Valleys Railway about 64 miles from 
Newport, passing through Machen, Machen Lower, 
and Risca. The South Wales Railway is to be 
widened for about 8 miles in the parishes of St. 
Woollos, Bassaleg, Dutiryn, St. Bride’s, Wentlooge, 
Peterstone, St. Mellons, Rumney, and Roath, the 
part in question being between the 160th and 168th 
mile-posts from Paddington. The Monmouthshire 
Western Valleys Railway is also to be widened 
from 93 chains east of the south-eastern end of the 
Bassaleg station platform toa point 13 chains north- 
east of the post indicating 124 miles to Newport. 
There is also to be a short widening in the parish 
of Llanhilleth. In the county of Somerset the pro- 
posed works are confined to a bridge over the River 
Tone, near Athelney station. In Devon a bridge 
is to be built over the River Exe, at Exeter, close 
to the existing bridge. An embankment with two 
openings is projected between Kenton and Dawlish, 
contiguous to the existing viaduct. Embankments 
at Stoke Damerel and St. Budeaux are also to be 
doubled. In Cornwall viaducts and embankments 
are to be widened in St. Germains and Menhenist, 
and additional lines of rails are to be laid at nine 
level crossings. Thirteen bridges are also to be 
widened, 12 of them being in the county of Gla- 
morgan, and lat Llangynwydd. Powers are also 
sought to effect the widening of the joint Great 
Western and London and North-Western viaduct 
and bridges at Shrewsbury. 

The Great Western Railway Company have pre- 
pared a second Bill for presentation to Parliament, 
dealing with railways in the county of Denbigh. 
Possibly they think it will need a Committee 
familiar with Welsh pronunciation to sit upon this 
part of their projected undertakings. Four lines 
will pass through the parishes of Wrexham, 
Ruabon, Moreton, Esclusham, and Dinhunlle 
Ucha. No. 1 will connect the Shrewsbury and 
Chester line with the Llwynennion branch. No. 2 
will carry the Llwynennion branch forward into 
the parish of Ruabon. No. 3 will commence 13$ 
chains south of where Hall-street, Rhosllaner- 
chrugog, crosses the Pontcysyllte branch of the 
Shropshire Union Railways, and will terminate by 
a junction with Railway No. 2. No. 4 will connect 
the Shrewsbury and Chester line with Railway No. 1 
6 furlongs from its commencement. 

A third Bill of the Great Western Railway Com- 
pany refers solely to the county of Cornwall. It 
provides for a new line from Truro, joining the 
Cornwall Railway to the East Wheal Rose Branch 
Railway of the Cornwall Minerals Railway Com- 
pany, ata point about 3047 miles from Padding. 
ton. There is also to be a short deviation of the 
East Wheal Rose line. 

_ The Great Eastern Company, like so many of 
its compeers, is satisfied with one or two unim- 
portant works, from the point of cost, although 
their influence may be considerable. By a line 
from 10 to 15 miles long, from Whittlesey St. Mary, 
in Cambridgeshire, eastwards to Benwick, they touch 





at one more point the sphere of influence of the 
Great Northern. The proposal is commendable to 
substitute foot-bridges for level crossings, particu- 
larly in those districts in the east which are being 
populated so rapidly by the overflow from London, 
encouraged thitherward, doubtless, by the satis- 
factory railway conveniences of the company. 

Nor do the railways south of London offer 
any very important schemes. The programme 
set forth by the South-Eastern Railway Company 
is not ambitious. It refers chiefly to extension 
of time for purchase of lands, and to the transfer 
to the company of the undertakings of the Cran- 
brook and Paddock Wood Railway Company, 
and of the Lydd Railway Company. An im- 
portant line is proposed in Kent, by the Ten- 
terden Railway. The line branches off the Lon- 
don, Chatham, and Dover on the London side 
of Maidstone, and proceeding in a south-easterly 
direction for about 15 or 18 miles, reaches Head- 
corn, where connection is made with the South- 
Eastern Company’s main line to Dover. Continu- 
ing in a straight line south six or seven miles, 
brings the new works to Tenterden, on the Ash- 
ford and Hastings line of the South-Eastern, and 
going still further south, the new railway joins the 
Lydd branch, whence a terminating point on the 
south coast. The line thus crosses through the 
South-Eastern territory, and running powers are 
sought from Maidstone to the junction with the 
new line, and on the Lynn line, &c. It is proposed 
to dissolve the Hayes and Farnborough Railway 
Company, Limited, and to create a new company 
to construct the following works: A railway from 
the up line of the London, Chatham, and Dover 
Railway Company at Bromley, Kent, through Hayes 
to Farnborough. 

The London and South-Western Company project 
a new line in the counties of Devon and Corn- 
wall, together with widenings of the main line 
in other parts. The new line will commence at 
Holsworthy, the end of the existing branch, and 
will run forward to Stratton and Bude, thus open- 
ing up a new piece of coast along Bude Bay. Four 
widenings are to be in the county of Southampton. 
No. 1 will be 14 chains long, near Worting Junc- 
tion ; No. 2 will be 15 chains long, in the same 
locality ; No. 3 will commence at the termination 
of No. 1, and end near Basingstoke station ; No. 4 
will be on the south side of the railway near 
Basingstoke station, and will be a quarter of a mile 
long. In the parish of St. Mary, Southampton, 
there is to be made a new road, with a bridge 
over the railway, commencing in Chapel-road and 
terminating in Albert-street. This will involve an 
alteration in the levels of Albert-street, and likewise 
in Chapel-road. 

So far as the Metropolis is concerned, there 
is nothing startling. The Metropolitan District 
Railway project no new lines, but ask for an 
extension of time for the completion of the Acton 
Junction Railway, and also seek powers to make 
agreements with the Metropolitan Railway. The 
City and South London (Electric) Railway also 
seek more time for their extension passed in 
1890, and not yet commenced. They also want 
to make an additional approach to the King 
William-street station, and to increase their capital. 
The London, Walthamstow, and Epping Forest Rail- 
way Company apply for powers to abandon the works 
authorised by the Act of 1894, and to be relieved 
from all liabilities in respect of that Act. If the 
Uxbridge and Rickmansworth Railway Company 
obtain the powers they desire, they will complete 
an important cross-country connection, joining 
the London and South-Western at Staines, the 
Great Western at West Drayton, the Metro- 
politan at Rickmansworth, the London and North- 
Western at Watford, the Midland at St. Albans, 
and the Great Northern at Hatfield. The railway 
is divided into three sections. No. 1 runs from 
the Uxbridge branch of the Great Western Rail- 
way to near Springwell Lock, Harefield. From 
this point there are two lines, the first to join the 
Metropolitan Railway. and the second to the 
London and North-Western Railway, both at 
Rickmansworth. An approach road, 1034 yards in 
length, is to be constructed in the parish of Hil- 
lingdon. 

Among the larger provincial companies of second 
importance is the Lancashire, Derbyshire, and East 
Coast Railway Company, which seeks to strengthen 
itself in the coal-mining districts of Derbyshire. It 
projects two railways near Chesterfield. One is to 
start from the Brampton-road, and terminate in 





the parish of Newbold-cum-Dunston by a junction 
with the railway of the Sheepbridge Coal and Iron 
Company, while the second is a spur from the first 
near the collieries. A railway, to be called the 
Clay Cross Railway, commencing at Hasland by a 
junction with the company’s Chesterfield Deviation 
ailway, and passing into Wingerworth, ends at the 
Clay Cross Company’s No. 9 pit. An alteration is 
to be made in the level of the authorised line for 
about two miles between Fledborough and North 
Clifton. It is contemplated to relinquish the con- 
struction of railways numbered 1 to 18, 13, 17 to 
21, and 25 in the Act of 1891; also the North 
Staffordshire Junction Railway, in the Act of 1892, 
and the railways authorised by the Newark and 
Ollerton Railway Act, 1887. The part of the rail- 
way under construction between Chesterfield and 
Lincoln, the Clown Colliery Branch, the Lang- 
with Colliery Branch, the Markham Colliery De- 
viation, the Bolsover Colliery Branch Deviation, 
and the Clay Cross and Sheepbridge branches re- 
ferred to above, are to be constituted a separate 
undertaking, with separate capital and powers. 

Another company, the Lincoln and East Coast 
Railway and Dock Company, propose to purchase 
from the Lancashire, Derbyshire, and East Coast 
Railway Company, the eastern section of the latter 
company’s undertaking, comprising Railway No. 
25 of the Act of 1891, together with the powers 
to improve the Sutton and Willoughby Railway and 
the North Sea Harbour and Dock undertaking. 

The schemes proposed by the Manchester, Shef- 
field, and Lincolnshire Railway Company cover 
11 columns of the London Gazette, and include 12 
new lines. No. 1 commences in Bestwood Park, 
Notts, by a junction with the Leen Valley Railway 
of the Great Northern Company, close to the 
branch from the Bestwood Iron Works, and termi- 
nates in the parish of Bulwell, near the Mansfield 
and Nottingham branch of the Midland Railway. 
No. 2 carries the same line on to the Nottingham- 
London line now under construction. No. 3 is 
described in almost identically the same words as 
No. 2. No. 4 is wholly in the parish of Basford, 
and connects the Extension to London Railway to 
the Derby and Stafford Railway of the Great 
Northern Company. No. 5 commences with a 
junction with the Extension to London Railway 
in the parish of Wilford (Notts), and ends in 
the parish of Ruddington by a junction with De- 
viation Railway No. 1, authorised by the Man- 
chester, Sheffield, and Lincolnshire Act of 1894. 
No. 6 ends at the same place as No. 5, but com- 
mences five furlongs nearer London on the Exten- 
sion Railway. No. 7 is in the parish of Gotham, 
and commences by a junction with the above 
Deviation Line at the point marked 3 miles 4 fur- 
longs in the plan. Its termination is stated to be 
in a field, numbered 384 on the Ordnance map, and, 
as it is entirely in one parish, it may be assumed to 
to be short. Evidently the neighbourhood of 
Nottingham is going to be covered with railways 
in ashort time. No.-8 Railway is at the other 
end of the Extension to London line. It 
commences with a junction with the Metropolitan 
Railway in the parish of Harrow-on-the-Hill, 
near Preston-lane, and ends in the parish of 
St. John, Hampstead, after passing through 
Kingsbury and Willesden, with a junction with the 
Railway No. 8o0f the Extension to London Act. No.9 
is in substitution for a portion of the Metropolitan 
Railway, in the parish of St. John, Hampstead, 
commencing 350 yards west of the bridge carrying 
West End-lane, and terminating 212 yards east of 
West Hampstead station. No. 10 is a widening of 
the line from Retford to Gainsborough ; and No. 11 
is the widening of the Leverton Branch Railway, 
over the River Trent, commencing near the west end 
of the bridge over the river, and ending near the 
bridge carrying the line over the road leading 
from Torksey to Gainsborough. The twelfth and 
last line is a deviation of a portion of the Exten- 
sion to London Railway, and is situated in the 
parish of St. Marylebone. 

In Wales there are several lines promoted, 
although none of the schemes can be described as 
heroic. The Neath, Pontardarwe, and Bryn Amman 
Company are promoting several short railways 
north of Swansea, or rather in the valley of the 
Neath, through districts with unpronounceable 
names. One line commences by a junction with 
the Great Western Vale of Neath section, not far 
from Neath Abbey station, and at the Clydach 
Viaduct forks in two, one joining the Swansea 
Vale section of the Midland system at Pontardawe, 
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and the other joining the South Wales division of 
the Great Western system. The other lines of the 
company are mostly in the parish of Llangiwg and 
Cadoxton-juxta-Neath. The Taff Vale Railway 
Company are not promoting new works, but seek 
power to acquire several properties in Cardiff for 
works formerly authorised. 

The county of Glamorgan promises to be the 
scene of mnch railway activity. In addition to 
the Great Western Railway lines already men- 
tioned, the Rhymney Railway Company project 
a railway from their main line near Ystrad 
Mynach station to Gelligaer Common, of which 
latter area they propose to take 6 acres. The 
Barry Railway Company is also anxious to in- 
crease the facilities for traffic in the counties of 
Glamorgan and Monmouth, and projects six lines. 
No. 1 commences in Llantrissant, with a junction 
with the company’s existing line, near Gelliwion 
Brook, Pontypridd, and ends in the parish of 
Gelligaer by a junction with the Rhymney Railway 
near Bargoed station, after passing through Llan- 
wouno, Eglwysilan, and Llanfabon. No. 2 branches 
from No. 1, and ends in the parish of Bedwellty by 
a junction with the Brecon and Merthyr Tydfil 
Junction Railway. No. 3 isa short spur from No.1, 
while No, 4 is another branch, joining the Rhym- 
ney Railway near the 12th mile-post from Cardiff. 
No. 5 connects No. 1 to the joint railway of the 
Great Western and Rhymney Companies, known 
as the Taff Bargoed Railway. No. 6 connects the 
company’s main line, at a point 18 miles from 
Barry, to the Cymmer Colliery. 

Two other companies desire to add to the cob- 
web of lines in the county of Glamorgan. The 
Rhondda and Swansea Bay Railway ask powers for 
the following works: A railway (No. 1) wholly in 
the hamlet of St. Thomas, Swansea, commencing 
with a junction at the Dan-y-graig station, and 
terminating with a junction with Railway No. 3 of 
the Rhondda and Swansea Bay Railway Act of 
1893, near the Swansea station. A railway (No. 2) 
commencing with a junction with the No. 3 Railway 
referred to, near the Green Bridge over the Neath 
Canal, and terminating at the bridge carrying 
Bridge-street, Neath, over the Neath Canal. 
This railway requires some alteration of the canal. 
A junction railway in the parish of Briton Ferry, 
commencing by a junction with the Railway No. 2 
of the company’s Act of 1892, and terminating by a 
junction with the up line of the South Wales Rail- 
way, where the South Wales Mineral Railway 
crosses it. A widening of the Neath Harbour 
Commissioners’ line, and the completion of it. The 
Vale of Glamorgan Railway Company wish to sub- 
stitute certain new railways for those authorised by 
their Act of 1889. These are all situated in the 
parishes of Coity, Coity Lower, Coity Higher, and 
Ewenny. 

The East Denbighshire Railway is promoting 
some lines in the district of Wrexham to connect 
the Connah’s Quay Railway to the River Dee with 
the Pontcysyllte line of the Shropshire Union Com- 
pany and with the district of Rhosllanerchrugog. 
Two short lines, too, are to be constructed in 
Lianfihangel Abercywyn, in the county of Car- 
marthen, to connect St. Clears, Laugharne, and 
Pendine with the Great Western system. 

The Wrexham and Ellesmere Company desire to 
construct a loop line which will give them more 
advantageous connection with the route on the line 
formerly authorised, and also with Oswestry. The 
North Staffordshire Company likewise promote 
two or three lines in the townships respectively 
of Knulton and Chesterton, and of Fenton Vivian. 

In Devonshire, several new railways are being 
independently promoted. From Barnstaple a line, 
15 miles long, will extend through the agricultural 
districts of Pilton, Sherwell, Goodleigh, Bratton, 
Fleming, Challacombe, Parracombe, Martinhoe, to 
Lynton, on the coast of the Bristol Channel. 
This will probably be a light railway, although 
no desire is expressed, as yet, to dispense with 
stations, signalling, &c. There are internal 
evidences, too, that the scheme, if not directly 
put forward by the corporate authorities, has 
their support, as the idea is suggested of pur- 
chase by the Barnstaple Local Board. Lynton is 
also the objective point of another line starting 
from the existing Devon and Somerset line near 
Filleigh, and passing through the districts of 
Buckland, Stoke Rivers, and thence pretty much 
in the same districts as the one formerly described, 
so that the two lines are evidently competitive. 
A line about 15 miles long is projected from 


Torrington, the southern point of an existing 
railway from Barnstaple on the Bristol Channel 
across country to Okehampton on the London 
and South-Western system, and thus Barnstaple 
and the Bristol Channel ports will be brought into 
much closer communication with Plymouth and 
the south coast. In Cornwall, the Liskeard and 
Looe Union Canal Company propose two short 
lines, one connecting their eS, line to the 
Great Western Railway at Liskeard, and the other 
connecting it to the Great Western Railway goods 
siding. 

One of the most important schemes to be sub- 
mitted to Parliament is that of the Leigh and 
South Central Lancashire Railway Company. This 
comprises a central line in the midst of the district 
already crowded with the Lancashire and York- 
shire Company’s lines, and a large number of 
branches connected to collieries and the systems 
of other companies. The trunk railway (No. 1) 
commences in Ince-in-Makerfield by a junction 
with the Liverpool and Bury line near Ince-Green- 
lane, and terminates by a junction with the 
Pendleton and Hindley Railway at Worsley, near 
Old Clough-lane. It passes through the parishes 
of Ince, Hindley, Abram, Westleigh, Pennington, 
Atherton, Bedford, Leigh, Astley, Tyldesley, Little 
Hulton,and Worsley. No. 2 Railway is also of some 
considerable length. It commences in Tyldesley, 
and terminates in Barton-upon-Irwell by a junction 
with the Glazebrook and Godley Railway (low level) 
of the Cheshire Lines Committee, passing through 
the parishes of Astley and Bedford. No. 2a joins 
No. 2 line to the Cheshire Lines High Level Rail- 
way (over the ship canal) in Barton-upon-Irwell. 
No. 3 connects the Abram colliery sidings to No. 1 
Railway at Westleigh. No. 4 commences by a 
junction with the Wigan Junction branch of the 
Manchester, Sheftield, and Lincolnshire Railway, 
in Abram, and terminates by a junction with No. 1 
Railway. No. 5 joins the Bickershaw Collierysidings 
of the Westleigh branch of the London and North- 
Western Railway to No. 1 Railway. No. 6 couples 
the Westleigh Colliery Company’s railway to No. 1 
Railway. No. 7 does the same for the Wigan Coal 
and Iron Company’s line at Westleigh. No. 8 com- 
mences in the parish of Atherton by a junction with 
the mineral railway of Fletcher, Burrows, and Co., 
Limited, and terminates in the same parish by a 
junction with No. 1 Railway. No. 9 joins No. 1 
Railway to the mineral line of John Spackman and 
Co. at Bedford. No. 10 joins Railway No. 1 at 
Bedford to Railway No. 2 at Kirminshaw Nook, 
Astley. No. 11is also a connection between Rail- 
ways No. 1 and No. 2 at Astley. No. 12 is a 
similar connection, beginning in Bedford and end- 
ing in Astley. No. 13 is another connection be- 
ginning and ending in Astley, and passing through 
Bedford. Nos. 14 and 15 join the Tyldesley Coal 
Company’s plant to No. 1 Railway. No. 16 is acon- 
nection between the Bridgewater Collieries Railway 
and No. 1 Railway. No. 17 commences in the 
parish of Little Hulton by a junction with No. 1 
Railway, and ends in the same parish by a junction 
with the Pendleton and Hindley Railway. No. 18 
commences in the parish of Barton bya junction with 
the main line of the Cheshire Lines Committee, near 
Glazebrook East Junction, and terminates by a 
junction with the intended Railway No. 2. No. 19 
also joins the main Cheshire Lines Committee Rauil- 
way, near Moss-lane, with Railway No. 2. No. 20 
carries No. 2 down to the River Mersey in Barton. 
No. 21 commences in Tyldesley by a junction with 
the railway of the Astley and Tyldesley Coal and 
Salt Company, and ends by a junction with Railway 
No. 2. No. 22 joins Bridgewater Collieries Rail- 
way to Railway No. 1. It isto be hoped that the 
proposed company are on terms of friendship with 
the Lancashire and Yorkshire Company, or else 
they have a very stiff fight before them. 

The Mersey Railway Company seek power to 
provide electric machinery for working their trains 
and ventilating appliances, and also to sell their 
locomotives and rolling stock if necessary. The 
Birmingham, North Warwickshire, and Stratford- 
on-Avon Railway Company wish to make certain 
deviations and alterations in their authorised line. 
The Wirral Railway Company seek power to 
make a line in the township of Poulton-cum-Sea- 
combe, commencing by a junction with the Rail- 
way No. 1 of the Seacombe, Hoylake, and Deeside 
Railway Act, 1881, near Church-road and Victoria- 
road, and terminating in a plot of land adjoining 
the River Mersey, near the Seacombe landing stage. 





This line will involve the abandonment of a part of 


the original scheme. In the Isle of Wight, an 
addition is to be made to connect the Ryde and 
Newport line with the Newport and Sandown 
lines, the new railway extending from Ashey and 
Horringford. It is proposed to heal the ancient 
jealousy between ‘‘ Strutting Stroud ” and ‘‘Pains- 
wick Proud” by connecting them with a light rail- 
way. From the Great Western and the Midland 
stations branch lines are to be constructed, and are 
to unite and proceed by way of Damsel’s Mill to 
Painswick Hill. A branch is to run to Cranham 
and end near Tump Cottage. The Norden Railway 
Compaay project a line from Norden to the Facit 
branch of the Lancashire and Yorkshire Railway at 
Thrum Hall-lane. 





THE STANLEY OYOLE SHOW. 

Tue Stanley Show, which is the principal exhibit 
of cycles in the country, was opened at the Agri- 
cultural Hall, Islington, on Friday last. It would 
now appear that at last the makers in general have 
stumbled into the proper method of constructing 
frames for bicycles, as we noted only one really 
badly designed frame at the Show. Nevertheless, 
the cycle-maker has only abandoned his predilection 
for curved tubes with a struggle, the expiring 
throes of which are visible in the handle-bars of a 
number of the machines shown, which, in many 
instances, are curved in the most grotesque manner. 
In these days, when every effort is made to econo- 
mise every ounce of weight in a machine, one would 
have thought that the designers wonld have at 
once recognised the elementary fact that, in a cycle 
frame, a straight tube is, weight for weight, stronger 
than a curved one. The standard of mechanical 
knowledge in the trade is indicated by some of the 
substitutes proposed for the ordinary chain gear- 
ing. Conspicuous among the exhibits is the 
Boudard gear, which has been taken up by one of 
the largest firms. This is a combined spur and 
chain gear, the velocity ratio being first increased 
by spur gearing beyond the limit required, and then 
geared down again by chain. Thus the pinion on 
the driving wheel is larger in diameter than that 
at the bottom bracket, instead of the reverse, as is 
usual. The only conceivable advantage in the gear 
to offset those arising from the additional friction 
due to the use of the intermediate spur gearing, is 
that it is possible that a chain may work somewhat 
more smoothly when the driving pinion is smaller 
than the follower. Such experiments as have been 
made go to show that any saving of power thus 
arising is insufticient to balance the loss due to the 
additional gearing. Another make of machine sub- 
stitutes a pair of connecting-rods for the chain, 
the gearing up being done by spurwheels. For 
some extraordinary reason these connecting-rods 
are ‘‘cranked,” a piece of design which can only 
be attributed to the cycle-maker’s horror of straight 
lines already alluded to. The curious part of the 
matter is that, in spite of this poor knowledge of 
mechanics, the workmanship put into the machines 
of our best makers is really excellent. 

Another fad which is represented in several 
different modifications at the Show, is a spring or 
pneumatic hub. The inventors of these seem to 
imagine that the greater speed of the pneumatic 
tyre, as compared with an ordinary solid rubber 
tyre, is due to the absence of vibration. This, 
however, is not the case ; the greater speed of a 
pneumatic tyre is due almost entirely to its re- 
silience, which enables any particular spot to re: 
cover its shape very rapidly after touching the 
ground. The vibration with a pneumatic tyre is 
least when the pressure inside it is fairly low, whilst 
experience has shown conclusively that in this con- 
dition it is not nearly so fast as when pumped up 
hard, though in thé latter condition the vibration 
may at times be considerable. 

The display of machine tools is very good for an 
exhibition of this character, one of the the largest 
stands being that of Messrs. Selig, Sonnenthal, 
and Co., 85, Queen Victoria-street, London, E.C., 
who exhibit a variety of lathes and similar tools. 
Messrs. Charles Churchill and Co., of 21, Cross- 
street, Finsbury, have also a comprehensive 
exhibit, and show one of the Hendey Norton 
lathes, which was described in our issue of October 
20, 1893, as well as a number of turret lathes, 
milling machines, and similar tools. The most 
noticeable of these is perhaps the Brainard ‘‘ tool- 
room” universal pulley machine, which is fitted 
with practically every motion required for the 





production of milling cutters, reamers, tooth, and 
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special cutters. The machine is made in five sizes. 
This firm have also recently introduced the furnaces 
of the American Gas Furnace Company, and three 
different types are shown at their stand. These 
furnacesareclaimed to work extremely satisfactorily, 
the heat being under perfect control, so that an 
even distribution and fixed temperature can be 
maintained. The blast is supplied by a newly 
patented form of pressure blower, which is said to 
work very economically. A useful tool shown at 
this stand is the Starr power hack saw, by means of 
which a single man can cut through a { in. steel bar 
in a couple of minutes or so. A number of gas fur- 
naces supplied by air from a pressure blower are 
alsoshown. A fine drilling machine is exhibited by 
Messsrs. H. W. Ward and Co., of the Tudor Works, 
Birmingham, and as we hope to illustrate this in a 
future number, we shall not refer to it further. 
Messrs. Ward have also a milling machine of new 
design at their stand, and a nicely arranged light 
turret lathe, also of new design. Messrs. Tangye 
show a1 nominal horse-power and a 3 nominal 
horse-power gas engine, the latter of which drives 
an Oliver and a mechanical striker. Messrs. 
Crossley Brothers, of Manchester, also show a 
number of their well-known gas engines, the largest 
giving 33 horse-power on the brake. The Dawson 
Gas Engine Syndicate, of Queen Victoria-street, 
show an engine designed to run at 700 revolutions 
aminute. We hope in a future issue to describe 
this new gas engine more fully, and will only say 
here that the engine is valveless, the piston 
itself performing the duties of these accessories. 
An ingenious little oil engine of 4 _horse- 
power is shown by the Root’s Oil and Gas Engine 
Company. This engine works on the Otto cycle, 
and is designed to run at 400 revolutions per 
minute. The valve motion is very peculiar. A 
helical toothed wheel is mounted on the main 
shaft of the engine, and in gear with it is a 
similar wheel mounted on the end of the valve-rod. 
The pin on which this latter wheel turns is, how- 
ever, placed eccentrically, so that as the latter is 
moved round, an oscillating motion is given to the 
valve spindle. The ratio of the wheels is such tha’ 
this spindle makes a complete reciprocation in the 
same time that the crankshaft revolves once. 





THE FRENCH EXHIBITION OF 1900. 

As is well known, France will exercise for the 
fifth time what is generally recognised as her pre- 
rogative, and in the year 1900 will hold a Universal 
International Exhibition after the 11 years’ interval 
which she has fixed between each of her great Ex- 
hibitions, for nearly half a century. Up to the 
present little public interest has been aroused as to 
what will be a great event to usher in the new 
century, but it is desirable to know as far as possible 
all that has been settled about the rules and regula- 
tions which will govern the great undertaking ; 
under what conditions exhibits will be admitted ; 
how they will be received and protected ; what 
awards will be made, and how these will be decided. 
In 1889 the details of control were left unsettled 
till inconveniently late, and intending exhibitors 
were kept too long in ignorance as to the conditions 
to which they would have to subscribe. For the 
Exhibition of 1900 it has been wisely determined 
that all such details should be decided long in ad. 
vance, so that exhibitors may become familiar with 
what will be their responsibilities, what rights they 
can claim, what expenses they will probably incur, 
and what will be the possible advantages of t heir co- 
operation. 

The Exhibition will be opened on April 15 and 
will be closed on November 5, 1900; those dates 
have been chosen because they correspond with two 
important holidays ; the first that of Easter, and 

he second that of All Saints; these are the 
two festivals of the year when the French flock 
most to Paris. Each group of exhibits will 
have a retrospective section attached to it, 
illustrating the progress made since 1800 in 
its particular branch of art, science, or in- 
dustry. As far as possible all machines will 
be kept in action, so as to show the work 
produced and the peculiarities of construction. 

The ground covered will be much larger than in 
1889, for it will comprise the whole of the site of 
the Exhibition of that year, the Palais de l’Industrie 
and the grounds belonging to it, as well as the 
whole of the quai extending from that building to 
the Seine opposite the Palais des Invalides. A 
general classification has already been decided upon, 








but as it is not yet definitively fixed, we need not 
refer to it for the present. Besides works of art, 
all industrial and agricultural objects will be ad- 
mitted, except such as may be dangerous or explo- 
sive, which will be accepted only by imitations ; 
spirits and alcohols, corrosive substances, or those 
that may be offensive to the public, will only be ad- 
mitted in very small quantities, and in strong re- 
ceptacles. Each nation wishing to participate must 
be represented by a Commissioner-General, and the 
direction of the Exhibition will decide upon the 
admission of foreign exhibits in consultation with 
the respective commissioners. It has been deter- 
mined that all applications for space must be pre- 
sented before February 15, 1899, and all exhibits 
will have to be delivered between December 1, 1899, 
and February 28, 1900. 

Exhibitors requiring water, gas, steam, or other 
motive power must specify the quantity required 
when the application for space is made, and if this 
is duly done, it appears that no charge will be 
made. It may be mentioned that, as is usual in 
French International Government Exhibitions, 
space will be free, and no exhibits will be sold for 
delivery before the close of the Exhibition. 

Attaching tickets of selling prices to exhibits will 
neither be prohibited nor enforced, though a wish 
will be expressed to have such prices aflixed, as it is 
considered that this would greatly facilitate the 
work of the judges ; as is usual, no exhibit must 
be removed from the stalls, with the exception of 
objects which are made to illustrate the process of 
any particular industry. The buildings of the 
Exhibition will constitute a bonded warehouse, but 
if exhibits are sold, such duty as is chargeable 
under the most favoured nation clause of the French 
Tariff Law, will be levied before leaving the grounds; 
objects manufactured from raw marerials will pay 
duty only on the raw material ; these are useful: 
concessions when the ridiculously high duties in 
France are taken into consideration. 

Besides the general catalogue, published in 
French, each foreign country will be allowed to 
publish a sectional catalogue in their own language 
and also in French ; this rule is an improvement 
on that of 1889, when foreign sections were limited 
to publishing their catalogue only in their own 
language. The ‘‘ Direction Générale” has already 
carefully considered the important question of 
judging exhibits, which so often gives rise to dis- 
agreeable complications, as was the case at the late 
‘*World’s Fair” at Chicago. All the old-established 
rules with regard to international juries have been 
maintained ; there will be class judges, group 
judges, and a superior jury; there will be about 
one judge to every sixty exhibitors. The foreign 
judges will be nominated by the commissioners of 
their respective countries ; each class jury will pre- 
pare a list of the awards they propose to give, 
without distinction of nationality ; the group jury 
will revise these lists, which are afterwards definitely 
decided upon by the superior jury. The group jury 
will be composed of some members named by the 
administration, and the presidents, vice-presidents, 
and reporters of the class juries; the superior 
jury will be elected later, but it will be largely 
composed of the presidents and vice-presidents of 
the group juries, and of the representatives or 
commissioners of such countries that shall have 
more than 500 exhibitors. 

The awards will be grand prix, gold, silver, and 
bronze medals, and honourable mention ; these, 
for economical reasons, will, as in 1889, only be 
represented by diplomas. It should also be noted 
that, as usual, exhibitors who are members of a 
jury put themselves and their exhibit hors concours. 
This applies, also, to any firm whose agent acts on 
a jury ; but it does not apply to exhibits of Admini- 
strations Publiques. Only one award will be made 
in every class to each individual exhibitor ; collec- 
tive exhibits will only receive one award, but if 
such an exhibit is made under several names, 
each exhibitor will receive a diploma. 

We hope soon to be in a position to give our 
readers a detailed idea as to the classification of 
exhibits, at least in those classes of the greatest 
—— to them, as well as of plans of the Exhi- 

ition. 





THE JOHN COCKERILL COMPANY. 


THis important Belgian undertaking appears to 
have been prosperous during its financial year end- 
ing June 30, om The company suffered a good 
deal in the course*of the year from competitive re- 





ductions of prices, but it was enabled, notwithstand- 
ing, to pay a dividend of 4/. per 40/. share for the 
twelve months—or at the rate of 10 per cent. per 
annum. The gross profit realised in the various 
divisions of the company’s operations in 1893-4 was 
141,904J., reduced to 127,075/. by sundry allowances 
for wear and tear, depreciation, &c., and increased 
to 160,285/. by miscellaneous revenue, and 12,066/. 
brought forward from 1892-3. From this 160,285/. the 
council of administration deemed it advisable to 
write off 58,025/. for further depreciation of capital, 
4 per cent. on premises, and 8 per cent. on tools. 
Further deductions of 77181. were made for interest 
and commission, and 14,7281. for general expenses. 
The net balance for the year was thus brought 
down to 79,8131. Of this amount 16,0137. was 
carried forward to 1894-5 as a contingency fund, 
leaving 63,8001. for statutory allocations and the 
payment of a dividend at the rate of 10 per cent. 

er annum upon the share capital of 600,C001. 

undry changes made in the management of the 
collieries and calcining works considerably in- 
creased the profit realised last year in this 
department of the company’s operations. The 
gain, comparing 1893-4 with 1892-3, was as much 
as 11,000/., although an expenditure of 29201. was 
made at the Caroline and Colard collieries for the 
purpose of protecting them from inundations. 
The special outlay at these collieries was, how- 
ever, far from unremunerative, as it enabled re- 
ductions amounting to about 40 per cent. to be 
effected in the outlay incurred for drainage pur- 
poses at the two collieries. The blast-furnaces 
were worked satisfactorily in 1893-4. The aver- 
age selling price obtained last year showed a 
further reduction, but the cost of production was 
brought down in a still larger ratio, so that the 
profit realised was appreciably higher last year than 
in 1892-3. It is expected that the current financial 
year will also exhibit favourable results in this de- 
partment. The company is about to proceed with 
the construction of a new blast-furnace of large 
dimensions. Furnace No. 4, which has been in 
operation for 15 years, and which is now in urgent 
need of repairs, is about to be blown out. 

The production effected by the company’s iron 
works in 1893-4 exceeded the corresponding produc- 
tion in 1892-3 by about 15 per cent.; the profits 
realised in the last financial year were, however, 
somewhat meagre. This adverse result was attri- 
butable to the increasingly severe depression observ- 
able in quotations for iron in consequence of the 
competition of steel. The company’s steel works 
moved on satisfactorily in 1893-4; the produc- 
tion of ingots effected for the year, amourting 
to 117,000 tons, was much the highest total 
yet recorded. The profit realised in this de- 
partment was also encouraging, although only an 
indifferent return was obtained upon 70,000 tons of 
steel rails made during the 12 months. Consider- 
able reductions have been effected in the consump- 
tion of coal, and in the amount of labour employed ; 
and it is expected that the steel works will 
balance off favourably during 1894-5, The profit 
realised by the foundries in 1893-4 was about 
equal to that obtained in 1892-3. The com- 

any has had plenty of orders to execute of 
fate in this department. The bridge-building 
department was almost exclusively occupied last 
year with the construction of some diflicult via- 
ducts on foreign account. The orders obtained 
by the company in 1893-4 for wheels and axles 
were taken at comparatively unremunerative 
rates ; but the profit realised for the year was, 
nevertheless, pretty good. The mechanical 
construction establishments were fairly well 
occupied in 1893-4, regular employment being 
given to 1450 workpeople. A profit of some im- 
portance was also realised in this department in 
1893-4, although the terms at which contracts were 
taken left something to be desired. The company 
is still well off for orders in this department, while 
several contracts are in course of negotiation. In 
the shipbuilding department the company ob- 
tained an order last year from the Belgian Govern- 
ment for a mail steamer to be employed in the 
Ostend and Dover service. In the course of 1893-4 
13 vessels and barges were built, while 13 ships 
of various types were repaired. A good profit 
was realised under this head during the past 
tweive months. One of the company’s steamers 
was wrecked in 1893-4 when carrying a cargo of 
Spanish iron minerals from Bilbao to Antwerp. 
The council of administration has, accordingly, 
proceeded with the construction of a new steamer 








712 


ENGINEERING. 


[Nov. 30, 1894. 








of 2000 horse-power, to be named the John 
Cockerill; this vessel will be launched in the 
course of December. 

The company has a considerable investment in the 
Dnieprovian Metallurgical Company (Southern 
Russia). This concern did a good business in 1893-4, 
and it hasdeclarec a dividend of 100 roubles per share 
for the 12 months ; this dividend added 10,2241. to 
the profits for the past 12 months of the John 
Cockerill Company. The company, in conjunc- 
tion with the Dnieprovian Metallurgical Company, 
participated in the formation of a Belgian company 
recently organised for working collieries in the 
centre of the Dovetz basin. The amount paid by 
the company in wages in 1893-4 was 371,973I., as 
compared with 382,026. in 1892-3. In the course 
of 1893 4 the company expended 10031. in pensions, 
medical assistance, educational operations, &c., for 
the benefit of its workpeople. The corresponding 
expenditure in 1892-3 was 1042]. The value of the 
orders on hand at the close of June, 1894, was 
432,280. as compared with 558,200/. at the close 
of June, 1893. The John Cockerill Company is one 
of the most remarkable organisations of the Con- 
tinent ; perhaps its English element has contri- 
buted to its success. 


NOTES. 
Mono.itHic ConcreETE Pipe. 

Since the first use of iron arranged in combina- 
tion with cement for the purpose of adding to the 
resistance on the lower side of beams, by Mr. W. E. 
Ward, of Port Chester, New York, U.S., there has 
been a great increase in the applications of cement, 
or more particularly of beton with iron, to purposes 

’ of construction, one of the latest being a method of 
making and laying pipe which is practised on the 
Pacific slope of the United States. The cement is 
laid in a trench after a former, and a mould for the 
shape is carried along the inside in such a manner 
that the annular space between the two is filled with 
cement, which remains in situ as the mould is 
drawn along by chains, which are pulled either by 
hand or by a portable engine, according to the size 
of the pipe or sewer. With the smaller sizes the 
cement is carried in a portable tank, which also 
forms the leading part of the devices that produce 
the pipe which is left in its wake. In addition to 
the use of cement, coils of wire are placed on the 
moulding apparatus in such a manner that they 
unwind as the helix in the cement, giving it a 
much higher resistance against internal pressures. 
Another combination of cement and steel is the 
American method of applying what is known as the 
expanded metal lathing to partitions in buildings. 
This expanded metal merely consists of thin sheet 
steel, in which have been cut slits about 2 in. in 
length and about } in. apart. The whole sheet is 
then pulled until the openings take the shape of 
trapezoids. This material is fastened to small 
upright T-irons reaching from the floor to the 
ceiling, and either cement, or some of the newer 
forms of building plasters, are floated upon this in 
the usual manner. The coating applied at one side, 
exuding through to the other and joining again, 
forms the most perfect bond. By repeated applica- 
tions the partition is generally made about 1} in. in 
thickness, and the material is absolutely fire and ver- 
min proof. It does not impose an excessive weight 
on the structure, and the economy in floor space, as 
compared with the ordinary partitions, is a very 
material factor in a large oftive building. 


Exvectric STEEP-GRADE TRACTION. 


At the last meeting of the Institution of Elec- 
trical Engineers three papers on electric traction 
were already before the members (see page 643 
ante), and a fourth was then read, it being arranged 
that all should be discussed together. The first 
three papers dealt with American practice, while 
the last was devoted to European railways, princi- 
pally in Switzerland and Northern Italy. The 
author, Mr. C. S. du Riche Preller, M.A., is well 
known to our readers, by the series of very able 
and comprehensive articles he has contributed to 
our columns, dealing with adhesion, rack, funi- 
cular, and electric railways, and from his intimate 
personal acquaintance and connection with most of | 
the lines about which he wrote, he was able to lay | 
valuable information before the Institution. He | 
divided his subject into two sections: (1) Cable 
traction, and (2) traction by motor cars or locomo- 


up toarecent period they were constructed to be 
worked by water ballast, with or without fixed 
| hydraulic, gas, or steam motors. Within the last 
few years three lines have been constructed to be 
| worked by electrical motors, viz., the Burgenstock 
on the Lake of Lucerne, the Monte Salvatore on 
the Lake of Lugano, and the Stanserhorn, near the 
Lake of Lucerne. These three, as compared with 
haulage by other systems, show a saving in car- 
weight of no less than 50 per cent., the reduction 
with 36 passengers being from 12 to 15 tons to 6 to 
7 tons. The average cost has also been reduced 
from 41,000/. per mile to 24,0001. The working 
expenses have also decreased from 60 to 80 per 
cent. of the receipts to 45 percent. The grades 
have been increased up to 62 per cent., and the 
length of the lines up to 4500 yards. The first 
| steep-grade railway worked by fixed conductors in 
| Europe was the Florence and Fiesole line, opened 
|in 1891. It was followed in succession by the 
Murren mountain railway in Switzerland, opposite 
| the Jungfrau, by the Mont Saléve line, near Geneva, 
| by the Genoa, and then by the Zurich steep-grade 
|road railways, and recently by a similar line at 
| Barmen, in Rhenish Prussia. Of these lines, those 
}at Florence, Murren, Genoa, and Zurich have con- 
| tinuous grades of 8, 5,7, and 6 per cent. respectively, 
'and are worked as simple adhesion lines with over- 
| head contacts. The Saléve and Barmen lines, having 
inclines of 1 in 4 and 1 in 6 respectively, are worked 
by aid ofa rack. The Murren line is the only one 
worked by electrical locomotives ; all the rest have 
single motor cars. The generating power is steam 
on the Florence, Genoa, Zurich, and Barmen lines, 
and hydraulic on the Murren and Mont Saléve 
lines. In spite of the high price of coal (30s. per 
ton), the running expenses at Florence, Genoa, and 
Zurich do not exceed 4.5d. per car-mile ; while 
the total working expenses, including administra- 
tion and renewals, are within 7.5d. per car- 
mile, or about 50 per cent. of the receipts. On the 
Murren line (hydraulic) the working expenses do 
not exceed 40 percent. of the receipts, while on the 
Saléve they are as much as 80 per cent., this high 
rate being chiefly due to inadequate fares. Mr. 
Preller says that he can affirm by his own experi- 
ence, that electrical working insures an economy of, 
at least, 50 per cent., as compared with steam. At 
the conclusion of the reading of the paper the dis- 
cussion was commenced, and will be continued at 
the next meeting on December 6. 





THe PeruviaAN CorPorRATION ConTRACT. 


We have just learned from Peru, under date of 
October 28, 1894, that from the moment it was 
known that the Senate had passed the proposed 
contract (see last week’s issue) with the Peruvian 
Corporation, by which the Government sought to 
arrange its present indebtedness, and at the same 
time obtain money to carry on the war against the 
revolutionists, there rose a cry against the measure 
that recalled to English residents the uprising 
when Parliament passed the Act that was going 
to ‘‘rob the poor man of his beer,” in 1886. Not 
only did the enemies of the Government oppose the 
proposed arrangement, but the very senators who 
were appointed (the elections are but a matter of 
form) because of their attachment to the cause 
of General Cacerist, were vehement in their de- 
nunciations of what was openly termed an act of 
treachery to the country. Ata reception given at 
his brother’s house, the Vice-President of the Re- 
public, General Canevaro, who is also President of 
the Senate, is said to have declared that if the Act 
legalising the contract became a law, he would join 
the monteneros (revolutionists), and blow up every 
bridge on the railways belonging to or operated 
under the control of the Peruvian Corporation. 
This strong language, which is vouched for by 
many, had a marked effect on the obedient majority 
of the Chamber of Deputies, their machinery got 
sadly out of gear, and, in fact, they refused to work 
in accordance with the ideas of their superiors. To 
make matters worse, the British Minister, it is re- 
ported, called upon the Minister of Foreign Affairs, 
and during a ‘“‘ private” conversation suggested that 
the railway to Arroyo should be made neutral. He 
offered to use his best efforts toward obtaining the 
consent of the revolutionists, who then held the 
Valley of the Rimac, to such a course. This offer, 
which was tantamount to recognising the revolu- 
tionists as belligerents, was refused, and he then gave 





tives with fixed conductors. There are more than 
20 steep-grade cable railways in Switzerland, and | 


notice, verbally, that the Government would be held 
responsible for the loss of lives and property in con- 


nection with the railway. The confidential inter- 





view was at once detailed in the press, calling forth 
a short note from the British Minister, in which 
he commented upon the breach of confidence. He 
might well have known that anything he said, even 
under the strictest pledges of secrecy, would be 
made known the moment it suited political pur- 
poses. The matter was made public in order to 
force the hand of the Congress with the threat 
of British interference, as it was thought that 
it would have the effect of hastening the con- 
tract legislation through. It had, however, the 
contrary effect. The time for the winding up of 
the Congressional session was drawing nigh—both 
Houses closed on the 25th—the monteneros were 
almost knocking at the gates of the city, being in 
force about two leagues from the Palace, and, in 
fact, the Government were in sore straits for the 
want of money. The howl against British inter- 
ference became greater every hour, until at last the 
Deputies threw out the Bill completely, wound up 
their affairs, packed their trunks, and prepared to 
depart for their several homes. The pay of a deputy 
is 15 soles per day during the session, and travelling 
expenses. The members of the present Congress 
have not received any—Gatling guns being in greater 
demand than legislative puppets—and if the revo- 
lutionists gain the day, aud there is now every 
indication that they will—the Solons of the past 
session may as well cross off the account as a bad 
debt, as they will never see a cent of the money. 
From a Corporation point of view the contract was 
asplendidstroke of business, for had it gone through, 
the affairs of the nation would have been completely 
under the control of the head ofticein London. The 
representative played his part with consummate 
skill, and would very probably have carried his 
point had he not been so badly seconded by the 
Minister. Once an outcry was raised against the 
scheme, the opposition received support not only 
from the peaceable population, but also from the 
noisy manifestations of the monteneros at the 
portals of the capital. 





MR. HOWDEN’S CHALLENGE AND 
WATER-TUBE BOILERS. 
To THE EpiTorR OF ENGINEERING. 


Sir,—In my letter of October 22, and which appeared 
in your issue of the 26th of that month, dealing with the 
above subject, I made use of an expression, that ‘‘ I was 
afraid that no trial would be possible, owing to conflict- 
ing interests.” Great exception was taken to this state- 
ment by both of Fag correspondents, ‘* Superintendent 
Engineer” and Mr. Walter Maudslay. The reading of 
Mr. Durston’s paper at the Institution of Civil Eogineers 
last Tuesday, if the figures therein contained are correct, 
and I have every reason to believe that they are, more than 
ever confirms me in my opinion that the Belleville boiler 
is, power for power, heavier than the cylindrical 4 
Having made such an assertion, it is now necessary for 
me to prove my figures. The case in point naturally 
turns upon the Sharpshooter, and I will designate her 
with her old boiler, the old, and with the Belleville 
boilers, the new Sharpshooter, and I propose to compare 
her with the Karakatta, a vessel of similar type, built at 
the same time, and which is attached to the Australian 
Navy. The figures stand thus : 


‘* Sharpshooter.” 





| “* Kara- 
— a (es! td 
| Old. | New. | 
Weight of engines .. ne .. tons 167 197 171 
»” ilers .. ee co we 94.3 124.3 95.6 
Area of firegrate .. < -. 6q. ft.; 190 | 190 
» heating surface .. ik ae 330 7695 | 6330 
Indicated horse-power, natural draught, 2836 | 2620 2598 
” » forced * | nil | 3238 3840 


To any one that has at all studied the subject, here 
is an answer so complete that it hardly requires the 
sentence from Mr. Durston’s paper to complete it, and 
which runs thus, ‘‘there is no increase of horse-power 
per ton accruing from this change,” but, on the contrary, 
I will add, the reverse, for I find, on further looking into the 
figures of the paper, that whereas the Karakatta developed 
22.4 and 40.4 indicated horse-power per ton of boilers, for 
natural and forced draught respectively, the new Sharp- 
shooter only gives 16.4 and 26,1 respectively. Now 
wherein lies the superiority of the Belleville boiler? and I 
cannot see, in the face of these facts, why I should have 
been taken to task for expressing an opinion which now 
appears to have a very large proportion of truth in it. 
To further illustrate how good are the results that can be 
obtained from the cylindrical boiler, I will turn for a 
moment to the Alarm class, vessels which grew out of 
the experience the Admiralty bought so expensively 
with the Sharpshooter class, and in which the dimensions 
of the cylinders were the same, but the scantlings of both 
the engines and the boilers were increased to 211 tons and 
124.4 tons respectively, and which developed on their 
trials, with. natural draught, as much as 2700 indicated 
horse-power ; and with forced draught, 3900 indicated 
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horse-power, thus giving 17.3 and 27.5 indicated horse- 
power per ton of boiler, figures that are greatly in excess 
of anything the Sharpshooter has done yet. 

Again, in these latter vessels, the firegrate has been re- 
duced by 20 square feet, but the heating surface has been 
increased by 900 square feet. Here are boilers that have 
given every satisfaction, and more power has been ob- 
tained from them, with a reduced firegrate and heating 
surface, than the Belleville boilers have. How are these 
facts to be explained? Viewing the question from 
another point, viz., that of power produced from the fire- 
grate and heating surfaces, the figures stand as follows: 





. Indicated Horse- 
Indicated Horse- 
enee tae Ponca Power per Square 


f Foot of Heating 
sac Foot of Firegrate. Surface. 


Natural Forced | Natural | Forced 


Draught. Draught. | Draught. | Draught. 











Sharpshooter, old .. 15.5 None 1.8 | None 
re new ..| 98 12.0 2.9 | 2.3 

Karakatta.. «| 18.6 20.2 2.0 | 1.3 

Alarm class .. os 16.3 21.4 2.35 | 1.7 





The results obtained by the new Sharpshooter con- 
form very nearly to merchant practice, and Mr. Howden 
has obtained even better results than these in many of 
his steamers, with the now despised cylindrical boiler, 
working at less air pressure than is used in the Navy. 

Turning now to other practice than our own, in 
America, with engines developing 3795 indicated horse- 
power, the total weight of the boilers is 170 tons, or 22.3 
indicated horse-power per ton of weight, as compared 
with our best practice of 29.5 indicated horse-power. 
The Americal engineers have not been slow to take ad- 
vantage of our mistakes, and have in a large measure not 
only rectified them, but have considerably, I think, im- 
proved upon our Admiralty designs. The following 
quotation from the report of the Engineer-in-Chief of 
the American Navy, to the department, is worthy of the 
fullest consideration. He says: ‘*In all designs for 
machinery, whether for a tug, a battleship, or a cruiser, 
the bureau has, in spite of much adverse criticism, in- 
sisted on a fair proportion of weight for power, especially 
in the boilers; as a consequence, the department has 
been spared the annoyance of failures on trial trips, and, 
without exception, all the machinery built from its 
designs has done all, and more than all, that was re- 
quired of it on the first trial, without distress, accident, 
or injury of any kind. ..... In the opinion of the 
bureau, much of the success is due to the uniform prac- 
tice of allowing ample power for the speed required, with 
a given displacement.” The italics are mine. What a 
lesson 1s summed up in these few words ! 

One of the most serious objections that I see to the use 
of the water-tube boiler is that of the extreme difficulty 
of plugging any defective tube that may give way. Take, 
for instance, the Thornycroft boiler, and suppose a tube 
were to burst ; nothing can be done to stop it, unless the 
steam is blown off, and the boiler cooled down, and then, 
if the tube has not been localised before the steam was 
blown off, I think that there would be some difficulty in 
finding out which one was gone. This applies equally 
to the Yarrow boiler, and with the water-tube boiler 
generally there seems to be a tacit understanding that 
there shall always be one boiler in repair. One other 
point that suggests itself to me is the entire use of fresh 
water. Referring again to Mr. Melville’s report, he 
states “‘ the life of the tubes of the ordinary tubulous 
boilers is only, at the most, some three years, as the corro- 
sion is very severe inthem, and the only way to prolong 
their life was to use fresh water alone in them.” Evi- 
dently the Americans have had a good deal of trouble 
with the tubulous boiler for the Engineer in-Chief to 
write thus. 

I an, Sir, yours, &c., 


CoNSULTING ENGINEER. 
London, November 28, 1894. 





To THe Epitor or ENGINEERING. 

Str,—The above subject is creating a considerable 
amount of interest among engineers, but I find that, in 
common with myself, many others to whom I have spoken 
are in doubt on some points as to how the proposed tests 
are to be carried out. The Scotch boiler, no doubt, is 
meant to be tried with Mr. Howden’s fittings for forced 
draught. Is the Belleville boiler not. to be tried under 
forced draught with Mr. Howden’s or one of the many 
other arrangements in the market? To bring the trials 
under conditions that would be of any value to the Ad- 
miralty, I consider there ought to be a forced-draught 
trial and a natural-draught trial of both boilers, as there 
is no doubt that any system of forced-draught arrange- 
ment might give way at a crucial moment when the 
vessel was going into action, and the boilers in such a 
case would require to be used with natural draught, and 
in considering the two systems as regards the Navy, it 
would be only right that the performance of each type of 
boilershould be known when steaming under forced draught 
and when steaming with natural draughtonly. Then, as 
regards weight, is the Belleville boiler not to be allowed 
any concession for the great difference in weight between 
the ordinary boilers and the water-tube type? The chief 
reason, as I understand, for the introduction of water- 
tube boilers has been to reduce weight, and enable boilers 
to be constructed for higher working pressures than has 
ia been ible with ordinary boilers. Mr. Howden, 
owever, I notice, names a pressure that is even under 
the ordinary pressure which Scotch boilers now work at, 
and I think a test at such a low pressure would not be 








giving the water-tube boiler a fair chance. I am glad to 
notice that Mr. Howden considers himself in the position 
to apply his apparatus of forced draught to water-tube 
boilers, but there is no doubt that other arrangements 
than Mr. Howden’s are known to more suitable for 
water-tube boilers, Mr. Howden’s fittings being much 
more applicable to the present Scotch type of boiler. 


ours, &c., 
November 27, 1894. ENGINEER. 


To THE Eprror or ENGINEERING. 

Si1z,—The following may interes) Mr. Howden, who 
challenges ‘‘ solely in the public interest,” that it is not 
the ‘‘ greatest effrontery to compare the water-tube boiler 
with the cylindrical, as regards safety.” Copied from 
the Indian Engineer, July 7, 1894: 

‘*EXPLOSION ON THE STEAMER ‘ MAHANADI.’— The 
Marine Court which inguired into the recent fatal occur- 
rence on board Messrs. Shepherd and Company’s steamer 
Mahanadi, whereby five native firemen lost their lives by 
the bursting of the boiler tube, gave their decision on 
Monday last. The Court were of opinion that no blame 
could be attached to the owners and the captain,” &c. 

I am informed that this was a Scotch cylindrical 
return-tube boiler made by a Clyde firm. 

Yours faithfully, 
ENGINEER. 








THE BALANCING OF LOCOMOTIVES. 
To THE EpiTor oF ENGINEERING. 

Sir,—Under the above title, I shall have but little to 
add to all that has already been said, and I must beg 
your kind indulgence in making more remarks about 
things other than counterweights in this letter. 

1. Guide-Bar Thrust.—It is quite true, as Mr. Rolfe 
states, that in forward running the acceleration of recipro- 
cating parts, and the compression at end of stroke, may 
cause a downward thrust. The absolute amount of such 
thrust will be small, as the angle p between the piston and 
connecting rode is also then very small; at other points 
the steam pressure will, at all but excessive speeds, largely 
outweigh the value of the acceleration. I cannot follow 
Mr. Rolfe when he says that the maximum thrust occurs 
when the crank is perpendicular to the cylinder axis. 
The vertical component is necessarily greatest when the 
connecting and piston rods deviate most from a straight 
line, which occurs when the crank makes a right angle 
with the connecting-rod. In any case, the steam pres- 
sure only need be taken into account at this part of the 
stroke, as in the first case the acceleration is very small, 
and in the second it is zero. 

2. Partly Balancing Reciprocating Parts in Coupled 
Wheels.—Mr. Rolfe’s particulars are interesting, but have 
not these engines high- pitched boilers, long wheel base, and 
fairly light reciprocating parts? The only way that I 
can think of to determine the advisability or inadvisability 
of this practice would be to take two engines of the same 
class, balance them according to the different methods, 
and note the result after keeping them for a considerable 
time in as similar conditions of service a3 possible. I 
have often heard this point discussed, but as far as I 
know, the above purely experimental method has never 
been tried by any locomotive superintendent. 

3. General Appearance of British Engines.— I quite 
agree with Mr. Rolfe that this is essentially a matter of 
individual taste and opinion. Nevertheless, I venture to 
think that in engineering, as in art, certain canons of 
beauty exist, and as regards locomotives in particular, 
Englishmen may well be proud of the beautiful produc- 
tions of their railway works. It is, of course, only a 
personal opinion, but I venture to think that it would 
require a very depraved taste to detect superior beauty 
in 99 per cent. of foreign engines when compared with, 
say, the Midland single or the South- Western’s 580 class. 

4, Construction of Driving Gear.—Re Vauclain piston- 
rods, I must differ from be hon. friend if he holds that 
the sharp shoulder has little to do with their untimely 
rupture. It so happens that I served my time in an 
American shop, and had a few rather surprising demon- 
strations of the value of sharp corners as invitations to 
breakage. In this particular case, the fact that the shoulder 
bears hard against the crosshead no doubt helps and ma: 
be the proverbial last straw which breaks the camel’s 
back, but until proved to be wrong, I hold that in spite of 
the glaring defect of the Vauclain construction it would 
only require a little rational design to prevent the rods 
from breaking. The crosshead end is threaded, and there- 
fore the weakest point. The bending moment due to lop- 
sided stress is greatest there, whence the obvious conclu- 
sion: Thicken the rod so that at the root of the thread 
it is somewhat larger than in the body. I say this is 
obvious and moreover elementary. Why then is it not 
done? The answer is, on account of that very worst of 
engineering motives, an overweening desire for cheap- 
ness, resulting in nastiness. It would cost a little more 
to swell the rod at the end and make the gland in halves, 
and as the engine-builder does not pay for new rods, he 
prefers to pile on the metal where it is least wanted, in 
bland disregard (or ignorance) of the homely fact that a 
chain is no stronger than its weakest link. Commercial 
considerations often oblige one to deviate from strictly 
scientific forms, but I do maintain that in this case there 
is not the very smallest excuse for what may be aptly 
termed jerry design and utter disregard of the most 
obvious mechanical facts and axioms. 

As to tubular tail-rods, I have often attempted to put 
them in myself, but did not do so for two reasons. Either 
there must be a joint near the piston, which is thena 
weak point, or the tail end of the poeweeed piston-rod 
must be drilled out. It is questionable whether the game 
is worth the candle, though for my part I should like 
to try it. There is also another solution—to weld on 
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the tail-rod electrically. I give the suggestion for what 
it is worth, but in all cases should prefer the drilled- 
out rod. If the back gland is a universal metallic one, 
the front one, of which the tail-rod tube should be a part, 
must have a ball joint only, without any transverse 
motion. The tube will then support the tail-rod per- 
fectly, and if the latter always remains, say, 8 in. or 10 in. 
in the tube, there will be no grinding when the piston 
passes the back centre. As to fluted rods, I believe, 
without being positive, that the credit of first using them 
belongs to Krauss, of Munich, and at the present time 
they are quite common on Swiss-built and other Con- 
tinental engines. I should certainly consider that a fluted 
rod, the greater part of whose weight is at the revolving 
end, is a contre-sens if condemned to drag out its exist- 
ence @ la suite of an enormously weighty cast-iron piston 
and rod, constructed in defiance of all Ler principles. 

5. Coupling and Connecting Rods.—Perhaps the best 
way of making myself perfectly clear will be to give an 
example. The coupling-rod is a long piece with pivoted 
ends, subject to an axial force and to a bending moment. 
Let us designate by : 


L_ Length of the rod between centres. 
p Weight of rod. 
P Its centrifugal force at a speed of, say, 300 re- 
, volutions per minute. 
Q The axial thrust, 
M The bending moment due to weight of rod and 
centrifugal force. 
R. Strain of material of simple compression, 
Re a flexion. 
Total strain. 
S_ Area of cross-section of rod. 
W Its modulus of resistance for axis X. 
Units, kilogramme and centimetre. 


Taking L = 2.75 metres, H = 16 centimetres at middle 
and 13 centimetres at a distance of 25 centimetres from 
crankpins (see sketch), corresponding B 10 and 6 centi- 


>» 
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Gross Section'of Rod 
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metres, () = 28 t., crank radius 30 centimetres, and weight 
—_ 175 kilogrammes, we shall get the following re- 
sults : 

a. Buckling.—The moment of inertia Jy of the section 
at middle is 336, whence from the well-known formula 
Q=K “5? we get n = 3.02. This is the safety factor 

n 
to which I alluded. 

b. Simple Compression and Flexion.—At 300 revolutions 
per minute, the centrifugal force of rod is 5300 kilo- 
grammes, which added to its own weight makes 5475 
kilogrammes, uniformly distributed over the whole length 
of rod; besides which the rod has to carry a force of 
simple og ge ge of 28,000 kilogrammes. Yor the sake 
of brevity I give the results in tabular form : 


At Middle of Rod. 2° Centimetres from 


Crankpin. 
M 188,000 kg.-cm. 62,200 kg.-cm. 


WwW 275 cm.3 127 cm.? 

tS) 59 q. cm. 38 5 q. cm. 

Ry 685 kg./q. cm. 490 kg./q. cm. 
Re 475g, 7 pe 

R 5 a 1,220 ,, 


It will be found that the strain remains nearly the same 
at all points of the rod. The body is profiled with circular 
arcs, though for purposes of calculation it is easier to use 
parabolas, the difference being quite negligible. In the case 
of connecting-rods strictly exact allowance for the swaying 
of rod is extremely complicated, so I have been accus- 
tomed to use the following approximation. I take the 
centrifugal force of six-tenths of the weight of the rod, and 
suppose it concentrated at a point four-tenths of its 
length from the crankpin, allowing as before for simple 
compression, and taking no account of partial encastre- 
ment of the ends. A somewhat remarkable Américan 
rod, having a plain bush at the big-end, gives the follow- 
ing figures when calculated by this method: L = 2.445 
metres, Q=23+., weight of rod 145 kilogrammes, 
H = 12.8 centimetres at 27.5 centimetres from crankpin 
and 10 centimetres at 19 centimetres from crosshead pin, 
corresponding B, 8 and 7 centimetres ; flanges, 22 muilli- 
metres; web, 16 millimetres thick; safety factor, n = 
2.24; Re = 1044; Re = 523, consequently R = 1567 
kg./q, cm. : A 

c. Value of n.—I like to get this as near 5as I con- 
veniently can, and in the case of engines with short 
coupling-rods this is not difficult. In practice, values as 
low as 1.5 are met with, though I think this leaves too 
little margin for eventualities. As the value of n is largely 
influenced by the presence or absence of encastrement, it 
is quite an important matter, and on the Continent it is 
the almost universal practice to assume the piece to have 
pivoted ends, that is, K=1. This is carried out even in 
the case of such organs as the compression members of 
brake beams and bridge girders, which are much further 
than a coupling-rod from realising the supposition of 
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pivoted ends. It is in any casean error on the safe side, 
and leaves a margin for such factors as heterogeneous 
material, want of coincidence between the direction of 
stress and the axis of the piece, abnormal efforts, &c. 

d, Strain of Material.—Some engineers prefer to con- 
sider the centrifugal stress as increasing uniformly from 
the ends to the middle, thus making the moment at 


centre = instead of ” ee I myself consider this 
unnecessary for reasons I have already given. The total 
strain as worked out by above method certainly runs into 
large figures, but rods so proportioned have nevertheless 
been very successful. Such figures are likewise not by 
any means unusual in crank axles, I should consider 
the material Mr. Rolfe mentions as being very 
soft for the purpose. The tensile strength is about 
40 kg/q.mm., elongation probably 30 per cent. in 20 centi- 
metres, so that it would come under the heading of extra 
soft ingot iron, I should prefer to use a steel ci at least 
55 kg./q.mm. tensile strength and 20 per cent. elongation 
in 20 centimetres for driving gear, cal so doing would 
recall the fact that harder and harder steels are being 
used for driving wheel tyres. It is of course for different 
reasons, and I only mention it to show that harder steel is 
now being used for purposes for which formerly only the 
softest material was deemed suitable. 

I trust I have now made it quite clear that my safety 
a and working strain referred to two entirely different 
things. 

6. Combination of Westinghouse Compressor and Feed 
Pump.—Am I right in saying that engines which have 
this device are not regular passenger engines’? If so, 
‘* failure to act when required” would not cause so much 
stir as if it occurred on a passenger train. Whilst much 
depends on the way in which the apparatus is main- 
tained, I still think it bad policy to encourage trouble by 
giving the brake apparatus a further opportunity of 
failure at an already vulnerable point. As to the returns 
made to the Board of Trade, we have all often heard that 
they are not to be taken as gospel. Thanking you for 
kind insertion, 

I am, Sir, yours faithfully, 
London, November 26, 1894. Novoye VREMYA. 





LARGE CENTRIFUGAL PUMPING ENGINES. 
To THE EpitoR OF ENGINEERING. 

Srr,—We have read your remarks on page 639 of your 
issue No. 1507, relating to the claims of United States 
makers to have manufactured the largest centrifugal 
pumping engines in the world. 

We may say that you are quite right in your statement 
as to the capacities of the machines manufactured by us, 
but would like to point out that the two pumping engines 
of 400 tons per minute each, were supplied for draining the 
Haarlemmermeer Polder (Holland), and not to the Zuyder 
Zee. 

You are certainly right in stating that the American 
claim is unfounded, for there appears to be no justifica- 
tion for it at all. Ib is said that two sets of pumps deliver 
together 400 tons a minute. The term “set” is very 
vague, as it may include half a-dozen pumps, but taking 
two as the lowest number possible, the two sets mean 
four pumps. Whereas at the Calcutta Docks we have 
three pumps delivering 450 tons a minute, at Bremerhaven 
Docks three pumps of the same capacity, and for the new 
docks at Southampton we have built two capable of deal- 
ing with 550 tons a minute. 

From these figures it will be seen the United States 
cannot claim to have supplied the largest pumps either to 
docks or other works. 

Yours faithfully, 
J. AND H. Gwynne. 

89, Cannon-street, London, E.C., November 28, 1894. 








LIGHT RAILWAYS. 
To THe Epiror or ENGINEERING. 
Srr,—Recently in ENGINEERING appears a letter from 
Mr. J. A, Saner upon light auxiliary railways, in which 
he proposes a form of wagon to facilitate transhipment 
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from narrow to a broader gauge, or vice versd. His idea 
is so identical with one of my own for the same object, 
worked out some 22 years since, that I am_ prompted to 
send a tracing of the same from my original sketch dated 
October 4, 1872, 
Yours truly, 
J. J. TYRRELL, 





GAS FUEL FOR STEAM BOILERS. 
To THE EprTor oF ENGINRERING. 
Srr,—I should be much obliged if any of your sub- 
scribers would give me their experience with the use of 
gas as fuel for steam boilers, the quantity of gas required 








~ hour per indicated horse-power, also the best kind of 
iler to use, and the best way of burning the gas 3 power 
contemplated, 10 indicated horse-power. Also how it 
compares with coal in economy. 
Yours truly, 


Loco. 





STATICALLY INDETERMINATE  STRUC. 
TURES AND THE PRINCIPLE OF LEAST 


WORK. 

To THe Eprror oF ENGINEERING. 

S1z,—The writer of the admirable series of articles on 
this subject now appearing in your journal has, I think, 
made an error in working the example relating to the lat: 
tice girder, on page 658 of your issue of November 23. 

In the calculations the assumption is there made that 
all the joints of the girder are pin joints. Now, referring 
to the first case considered, viz., that of a single load W 
at mid span, the result arrived abt, as to the stresses in the 
end posts and the consequent distribution of shearing 
stress between the two systems of triangulation, seems 
inconsistent with the equilibrium of the two middle joints 
h and p, unless the booms are continuous over these 
joints, and so capable of resisting a bending action, in 
which case the work done in bending the members should 
be included in the total work of deformation. 

If all the joints of a double Warren girder are actually 
pinned, the stresses seem quite determinate from statica) 
considerations alone. In the above example a load at h 
would not appear to affect the thrust in the end posts. 

And comparing two structures loaded at the joints, 
alike in design, except that one has pin connection: 
between all the members, and the other is wholly or 

artially continuous, the bending actions set up in the 
are might very materially increase the maximum stress 
intensities in those bars not pinned ; but, with dimensions 
usually met with, the mean stresses in corresponding bars 
would probably not differ much in the two cases. 
Iam, yours faithfully, 
J. HARRISON. 

South Kensington, November 24, 1894. 

[Our correspondent raises an important point, and one 
that, at first sight, may appear to be well taken. Never- 
theless, as a matter of fact, the stresses in a double 
Warren girder with pin joints cannot be determined by 

ure statics, and the statements in our article are per- 
ectly accurate. By constructing a model, it will be 
found that if the point h is loaded, and the bar h 0, say, 
removed, the structure will stand perfectly. Similarly, if 
this bar is replaced, and a bar from the other system of 
triangulation removed, it will still stand. Hence there 
are two possible methods of stress distribution in the 
irder, which is, accordingly, statically indeterminate. 
his can also be shown by counting up the number of 
sides s, and vertices v; then for a strictly indeformable 
figure, s must not be greater than 2 v—3. In the 
case taken in our article, the number of sides is 58, 
whilst the number of vertices is 30. Hence, s = 60 — 2, 
a ee 60 — 3, and there is thus one superfluous bar.— 
ip. E 





REACTION OF A JET OF STEAM. 
To THE Eprror oF ENGINEERING. 

Srr,—I have been looking up some information as to 
the reaction thrust of a jet of steam of uniform pressure 
and temperature, but it appears to me that the authorities 
on this subject differ largely, and I shall be much obliged 
if some of your readers will throw a little light on the 
subject. 

The question is this: ; 

I have a vessel constantly supplied with steam of 75 lb. 
absolute pressure per square inch. This vessel stands on 
a spring weighing machine, whose index points to zero. 
There is a cock on the upper side of the steam vessel, the 
area of the clear e through which is exactly 1 square 
inch. When the cock is open, steam escapes into the 
atmosphere at the rate of 65.3 lb. weight per minute, 
with actual velocity of 1446 ft. per second (D. K. Clarke’s 
Rules, Tables, and Data, page 894, third edition). 

If the escaping jet of steam impinges on a disc placed 
at right angles to the jet, the force or pressure on the disc 
is calculated to be 77.35 lb. according to Brownlee, or 
105 lb. according to Napier. 

What I wish to know is: 

1. What will be the downward thrust indicated by the 
index of the weighing machine when the jet of steam of 
75 lb. absolute pressure escapes freely into the atmo- 
sphere without impinging on a disc (the weight of steam 
discharged per minute being 65.3 1b.) ? 

2. What will be the downward thrust indicated if the 
pressure of the steam be increased so that 130.6 lb. weight 
of steam be discharged per minute through the same 
orifice ? 

3. What will be the downward thrust indicated in this 
last case if the steam be discharged through a flexible pi 
into a tank of water, the discharge being 10 ft. below the 
surface of the water? 

Hoping that some of your readers will kindly enlighten 
me on these points, 

I remain, Sir, yours obediently, 

November 26, 1894. 





ELECTRICAL LOCOMOTIVE, HEILMANN'S 
SYSTEM. 
To THE EpiToR OF ENGINEERING. 

Srtr,—May I intrude this letter on your valuable s t 
asking for a few particulars of the above, which I think 
would interest those of your readers concerned in either 
steam or electrical locomotive working ? 

a, With reference to the very interesting description of 





the above locomotive in ENGINEERING for June 2, 9, and 
16, 1893, and September 28, 1894, I presume from the 
arrangement of its bogies the engine would run equally 
well either end foremost; this would save a good deal of 
time now taken up in turning, &c., also space in design- 
ing running sheds, &c. 

6. Have any trials taken place with reference to its 
merits or defects as a motor of high-speed enger or 
low-speed goods trains, in comparison with the steam 
locomotives designed for such services ? 

c. As the usage of steam for Metropolitan or under- 
— services is prohibitive, what arrangement—hy- 

raulic, compressed air, or gas—wculd be most suitable 
for driving the generating and exciting dynamos, placed cn 
the locomotive frame ? 

Perhaps Dr. Du Riche Preller, M.A., or some of your 
correspondents, would kindly give me some information 
on the above queries, and very much oblige, 

Yours truly, 
H. F. C. Boucury Buregss, 
Mechanical Assistant to the Consulting Engineer 
to the Government of India for Street Railways, 
—— Works Department Secretariat, Simia, 
ndia. 
Simla, November 6, 1894. 








THE SCIENCE AND ART DEPARTMENT 
AND TECHNICAL EDUCATION FOR 
ENGINEERS. 

To THE EpIToR OF ENGINEERING. 

Sir,—I read with great pleasure the article on ‘ 'Tech- 
nical Education” which appeared in your issue of 
November 2, The article was a crumb of comfort to 
many a student attending science classes, and an assur- 
ance that his time was not being wasted, despite what 
** practical” critics or ‘‘ candid ” friends might say. 

ou rightly insist that a few draughtsmen or mechanics 
should be highly trained as engineers, and encouraged to 
actively engage in their profession upon the termination 
of their studies. But you forget the Science and Art 

Department; they look after the engineering student 

when, after studying hard, he succeeds in the competition 

for national scholarships or Royal exhibitions; they 
send him up to the Royal College of Science for three 
years, where they do not even profess to have a course of 
instruction for engineers ; there is a course of instruction 
in ‘‘ Mechanics and Mechanism ” under the department’s 
examiner in ‘‘Steam and Applied Mechanics,” a fact 
which, to say the least, does not increase one’s respect for 
the course, that is, viewed from the engineer’s standpoint. 

Now Professor Goodeve has retired from this professor- 
ship, and it rests with the department who his successor 
will be. Will they appoint a Professor of Engineering to 
supplement the present excellent staff of mathematicians, 
and thus satisfy the aspirations of their engineering 
students who wish to become practical engineers and not 
merely science teachers, or will they allow the national 
scholars, who are practical engineers, to take up their 
scholarships at a technical college, for instance, Owens 
College, ae the Royal College for the teaching of 
pure science and mathematics? I am in favour of the 
second alternative, but any change would be acceptable to 

November 27, 1894, AN ENGINEER. 





TRACTION ENGINES v. LIGHT RAILWAYS. 
To tHE Eprror or ENGINEERING. 

Srr,—We have heard much of the question of light 
railways running along the common high-roads. Now it 
must be evident that the cost of permanent way alone 
will ruin the undertaking, and that the benefit must be 
most limited. 

What is wanted is the repeal of all existing laws relating 
to traction engines, and certainly the bye-laws, which are 
most conflicting. One board says an engine shall not pass 
its borders during the day ; another says during the day 
only ; some counties impose a tax of 20/. a year per engine, 
and all sorts of obstacles are made to hinder the progress 
of traction engines. Surely the time has come when we 
may freely adopt the cheapest kind of locomotion. Take 
a manufacturer located on the borders of three counties ; he 
has to pay 30/. a year for each engine. How ridiculous! 
If the Board of Trade will take steps to sweep away all 
these prohibitory laws, we shall hear no more of light rail- 
ways. Traction engines are made heavy because the law 
says they must move slowly, and consequently have to 
draw heavy loads in order to make them pay. Then the 
man at the front with a red flag is another cost. The 
time has come when horses should be broken in to trac- 
tion engines, just as they are to pass any other object. 

Any one who has travelled in America will have ob- 
served that horses and engines are on the most friendly 
terms. What railways did for the remote parts of Eng- 
land, traction engines can do for places remote from 
railway stations (without restrictions). It would pay any 
farmer of 300 acres to have one. 

Traction engines do not injure the roads anything like 
so much as the tread of heavy horses; as a matter of fact, 
they do the work of a steam roller, as is proved ; 
where traction engines are most common, the roads are 
vastly superior. See the roads in Kent. Engineers will 
not design lighter or more pleasing-looking engines until 
there is a demand, and there can be little or no demand 
in the face of existing laws. Let the Government put a 
few quick-speed road locomotives on some of the principal 
roads, and watch the result ; the cost will be nothing in 
comparison with light railways. I hope every member of 
the Local Government Board will fully consider the laws 
and bye-laws relating to traction engines, and I hope this 
question will be fully ventilated. 

Yours truly, 
J. E. 8. 
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THE BRISTOL RECORDING THERMOMETER. 
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WE illustrate on this page a recording thermometer 
designed by Professor Wm. H. Bristol, of the Stevens 
Institute, and which is now being introduced into this 
country by Messrs. J. W. and C. G. Phillips, of 23, 
College-hill, London, E.C. In designing this thermo- 
meter the object has been to produce an instrument 
which would make a continuous record, day and night, 
of the temperature in heaters, ovens, dry kilns, and 
such close spaces, and at the same time permit the 
recording portion of the apparatus to be located at any 
convenient point outside of the room or kiln where 
the temperature is to be measured. In Fig. 1 the 
instrument is shown, set up and ready for operation. 
The wall of the oven is broken away, showing the coil 
of pipe, suspended at the point where it is desired to 
measure the temperature. The recording part of the 
instrument is shown at the left side, and is connected 
to the coil Din the kiln or oven by a small flexible 
copper tube. Fig. 2 shows the interior of the record- 
ing portion of the apparatus, which consists simply of 
one of Bristol’s recording pressure gauges, the essen- 
tial feature of which is a light arm carrying a pencil, 
this arm being connected to a flattened and coiled 
tube. As this tube swells under pressure, it uncoils, 
and the arm traces a line on a suitably prepared disc 
of paper rotated by clockwork. The coil D in the 
oven is partly filled with alcohol, and the remaining 
air is exhausted. When heat is applied to the coil, the 
vapour of the alcohol condenses and completely fills the 
pressure-gauge tube and the small copper tube leading 
to it. The pressure due to the temperature of the 
oven or kiln is thus transmitted to the recording gauge. 
The scale on the gauge chart is graduated in degrees 
Fahrenheit by means of a standard thermometer, for 
which purpose the coil D is immersed in oil. There is 
no compensation required for changes of temperature 
in the room where the recorder is placed, as the small 
copper tube is completely filled with alcohol, and the 
pressures due to given temperatures are always the 
same. Fig. 3 shows a specimen section from the chart 
of one of these thermometers for a range of 270 deg. 
Fahr. It will be observed that between 170 deg. and 
270 deg. the scale is very open. A number of these 
instruments have been in successful operation in 
rubber works for the past six months for keeping a 
record of the temperature in heaters during the pro- 
cess of vulcanising rubber goods. 





Boson AND Bristot.—Messrs. Donaldson Brothers are 
about to run a line of freight steamers between Boston 
and Bristol. 





Etecrric TRAMWAYS IN CHRISTIANIA. — The 
results attending the first electric tramway in Christiania 
are likely to lead to further adoption of electricity as 
motive power for trams in that town, and several appli- 
cations for concessions are at present before the corpora- 
tion. The Electric Tramway Company is desirous of 
securing concessions for an electric tramway to St. 
Hanshangen and the running of electric ferries between 
Skarpsno and Bygdé, and other parties have applied for 
similar concessions. Finally, the Christiania wa 
Company (horse) has applied for a concession to have ail 
their present lines altered for electric working and 
extended in various directions, comprising three exten- 
sions of existing lines and two new ones, 








GEIPEL’S STEAM TRAP. 

SrEAM traps may be divided broadly into two 
classes, the one being operated by gravity, the other by 
expansion and contraction due to changes of tempera- 
ture. In the former class the working parts are 
inclosed in a vessel generally made of cast iron, while 
in the latter class the parts need not be so inclosed. 
This distinction is obviously in favour of the expan- 
sion trap, for not only does the case involve the re- 
moval of a cover, and the re-making of a joint each 
time the trap is inspected, but the continual oxida- 
tion of the levers and spindles, &c., used for opening 
and closing the valve, causes rapid wear, and neces- 
sitates continual readjustment. 

The difficulty with the expansion trap has been 
due hitherto to the relative smallness of the motion 
set up in the linear expansion of the metal used, as 
well as in the positive nature of that motion. This 
has resulted in the cutting of the valve face, and 
consequent leakage through the valve; for, when the 
trap has been set for use with steam at a particular 
pressure, and the valve arranged to close with “‘ live” 
steam at that pressure, itis apparent that should the 
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pressure be increased inadvertently, there is increased 
ex ion, to which something must give way. 

he trap which we illustrate obviates both of 
these defects. In the first place, the particular form 
in which the expansion parts are arranged, viz., that 
of an isosceles triangle, causes a considerable motion 
to be imparted to the apex for very small changes in 
the length of these parts; and, in the second place, 
there is a certain amount of elasticity in the pipes 
which there is not in the case of the direct thrust 
generally adopted in these traps. 

The illustration shows the method adopted by Mr. 
Geipel in putting his invention into practice. The 
lower or brass pipe is connected to the steam pipe, the 
upper iron pipe forming the discharge. These two 
pipes form the two sides of the isosceles triangle above 
mentioned, the valve seat D being at the apex. The 
valve spindle C is fixed to the frame of the trap. When 
cold, the brass pipe is contracted, the apex is drawn 
down to the position marked a (see diagram), so that 
the valve is fully open, and the water is discharged. 
As soon as steam enters the brass pipe, the latter ex- 
pands and raises the apex to the position marked a’, 
when the valve is closed. In order that the valve 
may be set to blow off at any pressure desired, a screw 
adjustment is provided. In addition to this, when it 
is desired to blow through, the valve may be opened 
by hand, and, so that it shall not require re-setting 
after blowing through, there is a lock-nut A on the 
spindle. ; 
The valve may be readily examined by unscrewing 











Fig. 2. 


the top B; this is a desideratum, as it is a common 
occurrence for the valves in all steam traps to become 
choked with sediment, or to require attention otherwise. 

The form of the trap is compact, and, therefore, is 
very suitable for fixing on the bedplates of engines, 
for which purpose existing traps are generally too 
bulky. It is also claimed for the trap that it is spe- 
cially suitable for marine engines, where its use should 
involve a considerable saving of labour and attention, 
as well as effecting economy in steam by opening and 
closing the drain valves at the proper time. 

For the above particulars oat drawings we are in- 
debted to the makers, the Shillingford Works Com- 
pany, of 12, London-street, E.C., who inform us that 
they have already a number of these traps in different 
works, which are giving every satisfaction. 





TIME FUZES. 

Tue time fuze illustrated herewith is the invention 
of Mr. H. V. Keeson, of 40, Loudoun-road, St. John’s 
Wood, London. Its action depends on the fact that a 
projectile in flight rotates about its longitudinal axis, 
and is capable of winding a nut along a screw fixed in 
its axis, if the nut be held stationary by a weight that 
does not share in the rotary motion of the projectile. 
As the speed of rotation of the projectile is known, it 
follows that the time required for the nut to travel a 
given distance can be accurately determined, and in 
this way the explosion of the shell, after a certain de- 
termined interval, can be exactly fixed. It may 
happen that the screw becomes inconveniently long, 
in which case the arrangement shown in the illustra- 
tion isadopted. The weight c is fixed to the screw 3, 
and acts as a worm to turn the wormwheel j. This 








wheel is mounted on a screw spindle k, which has on it 
a nut d, carried by the guide e. The wormwheel j, 
spindle k, and nut d all revolve with the projectile 
about the screw b, which is prevented from turning 
by the weight c. The fulminate/ gradually approaches, 
and ultimately comes in contact with, the disc g, on 
the spindle b. The guide-bar ¢ is mounted eccentric- 
ally on two discs, free to turn about the screw. One 
of these discs has teeth on its edge, gearing with a 
toothed wheel. By turning this wee the guide e is 
revolved about the screw, and the nut d can 
brought into any position in order to secure the de- 
sired interval of time before explosion. 





AMERICAN NATURAL Gas.—A well opened near Muncie, 
Indiana, is stated to be yielding upwards of 7,000,000 
cubic feet of natural gas daily. 





ProposgeD Free Harsour IN GOTHENBURG. — The 
question of a free harbour in Gothenburg is attractin 
much attention, and the movement is meeting with muc 
support from the commercial, industrial, and shipping 
world. People are unanimously agreed that the plan 
should be realised as soon as possible, but as to the most 
desirable site, opinions differ. A local committee is in- 
vestigating various questions connected with the matter. 
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INDUSTRIAL NOTES. 

Lazour has had its first wrestle, and, it must be 
added, its first throw, as the exponent of indepen- 
dent action for collectivism. Of course ‘‘ labour” is 
used, as above, in the limited sense of representing 
that section which profess to put labour above all other 
considerations in a political or municipal fight. But 
labour in the concrete did not so act. Had it done so, 
the results would have been different both in the muni- 
cipal and School Board elections. It had been often 

inted out in ‘ Industrial Notes” that the forces of 
nee would not so act. Labour, in the broader sense, 
is an element—a very important element—in the body 
politic ; but all its aspirations cannot be squeezed into a 
square box of two compartments—the eight-hours day 
and a minimum wage. Besides, there is not complete 
unity of view with respect to the former in all its 
aspects, as advocated by one section of the labour 
army; and as regards the second, the expression, 
‘‘minimum wage,” or ‘‘living wage,” is interpreted 
very differently. Moreover, on both these points 
there are large numbers of men who go quite as far as 
the leaders of the new labour party, so that no very 
distinctive line of demarcation can be drawn between 
purely labour candidates and candidates generally in 
these respects. In the School Board elections the 
primary question was education, not labour, and the 
voters took their cue from standpoints other than 
wages and hours of work. The working-class voters 
did so pre-eminently, as well as other classes, with the 
result that not a single ‘labour member ” was elected 
on the London School Board, and only very few in any 
other great town in the kingdom. The same result 
was seen in most of the municipal contests; labour 
was thrown as an independent and isolated force. It 
is open to question whether labour has not gained by 
this general defeat. Success might have had its 
dangers, in a broadly social point of view. Narrow 
issues will not—cannot—solve the complex and difficult 
industrial questions that face us; it is only by the 
application of broad principles, wisely and prudently, 
as circumstances permit, that we can make the poor 
richer in this world’s goods. Any narrow issue may 
land us in a social war, the outcome of which no man 
can foresee or foretell. Untold misery would be sure 
to be one of the results. 





The second struggle, which is fast approaching, is 
even more important than the elections which have 
just taken place. It refers to the elections of guar- 
dians of the poor, which are under totally new con- 
ditions. Some of the labour advocates appear to 
think that the whole system of poor law relief can 
be changed. But this is not the case. Any radical 
change must be preceded by important changes in 
the law, and the ~~ of law is so vast that scarcely 
any one is capable of understanding it, or grasping 
it, in all its multifarious details. There are 135 
Acts relating to the poor in England alone, without 
counting those for Scotland and Ireland; besides 
which many other Acts apply. In addition to those 
Acts there is a huge volume of ‘‘ Provisional Orders ” 
and ‘* Regulations” under the Local Government 
Board, consisting of over 1000 pages. Administra- 
tion is therefore a gigantic task, requiring extensive 
knowledge to conduct aright. The importance of 
good candidates is, therefore, obvious, if any real and 
permanent good is to be effected. The elections for 
the parish councils and district councils are even more 
Bh still in some respects, These are new bodies, 
to be elected for the first time, under quite new con- 
ditions. Much is expected from these local bodies, 
and much may be accomplished if they are elected on 
right lines, and capable men constitute the councils. 
The labour men in some districts seem inclined to 
secure the entire administration. Apart from all other 
considerations, this isa blunder in policy. They will 
array against themselves all other sections of the com- 
munity, and thus render their efforts abortive in 
many cases. Questions other than the hours of labour, 
and amount of wages, will occupy attention, many of 
which altogether depend upon quite other considera- 
tions. 





The crisis in the boot and shoe trades is so important 
as to affect the whole principle of conciliation and 
arbitration as applied to a t national industry. 
The joint conference or arbitvation board has now 
been in operation for several years, and, under its 
guidance, the entire trade has been, in a sense, re- 
organised, It has changed practically from a domestic 
industry to a system of workshops, or factory manu- 
facture, with, as a consequence, a system, more or less 
complete, of a minimum wage, even for pieceworkers, a 
large proportion of the work being by ‘‘piece.” Under 
the new system the use of machinery has been largely 
increased in the industry. The demands of the Em 
ployers’ National Federation were three: 1. No 
alteration in the conditions for two years. 2. Free- 


dom to work machinery as they shall deem fit. 3. 
Certain alterations to be made in the conditions as to 
work done in country villages, &c. 


The National 








Operatives’ Union decline to | 9 a specific answer to 
those conditions, and, instead, demand a reference of 
the points in dispute to the National Conference, of 
which Sir Henry James, M.P., isumpire. The question 
now is, whether the employers will agree to refer the 
questions as proposed, or reply by a lock-out of the 
whole trade, possibly involving some 200,000 male and 
female workers. 

In London the dispute has already taken a more 
acute turn. The recent conference of the manufacturers 
referred to the action of the Operatives’ Union, and 
declared that, in consequence of the strikes at Bristol, 
Birmingham, and St. Albans, involving the resignation 
of Sir Thomas Wright as President of the National Fede- 
ration, and the refusal of the union to consider the pro- 
posals of the federation, they should formally withdraw 
from the joint conference. The meeting at which this 
resolve was taken adjourned to December 5, but mean- 
while instructed the representatives of the employers 
to decline to discuss any question contravening the 
proposals of the federation until the date of the 
next conference, and then only in accordance with 
its decision. Inquiries seem to indicate that there 
is a feeling in favour of a lock-out generally, in 
order to test the questions at issue, and the strength 
of the respective parties. Employers think that they 
are in a better position to take this course now than 
they will be in the spring of next year. On the 
other hand, there are many who deprecate any pre- 
cipitate action. On both sides there are earnest and 
capable men who still think that a contest may be 
averted. In the interests of peace it is to be hoped 
that it will be averted. 


The Parliamentary Committee of the Trades Union 
Congress have been in conference revising the stand- 
ing orders, and practically arranging a complete set of 
new rules for the government of the congress. They 
are supposed to take effect at the next congress, to 
be held at Cardiff in September of next year; but they 
will have to be adopted by congress as a body before 
they can have binding effect. Inasmuch as the new 
rules will considerably curtail the freedom of societies, 
and of trades councils, to elect as many delegatesas they 
please, and require that each society shall pay up in 
proportion to the total number of members, there will, 
doubtless, be some opposition to the new constitution. 
The standing orders were first laid down at Notting- 
ham in 1872; they have been revised from time to 
time, mainly with the view of making the congress 
more effectually representative in character. ow 
the committee once again boldly avow their object to 
be ‘‘to keep outside the congress bogus delegates and 
other political adventurers.” In the London Congress, 
some years ago, several of these had to be expelled ; 
at other congresses some have been refused admission, 
or, in other words, their credentials have been refused. 
It appears, also, that some societies have evaded the 
payment of their due share towards the expenses. As 
the congress, from year to year, pass resolutions which 
aim at the complete reorganisation of society, it is 
important that their own organisation should be per- 
fected. The Parliamentary Committee desire to see 
taxation and representation go together, and to be in 
accord, Then they propose that the delegates shall 
vote in proportion to members represented. This is 
rather going back from the old democratic idea, but, 
then, the new element is rather strong on the com- 
mittee. Nevertheless, it is, perhaps, the only way in 
which due responsibility can be enforced. 





The report of the Board of Trade on the work of the 
Labour Department tells us a good deal about what it 
is doing, and has not yet done, as well as something 
of what has been done. It states that the business of 
the department is to carry out and extend the work 
intrusted to it by a resolution of the House of Com- 
mons, passed in March, 1886, namely, the collection of 
labour statistics. Unfortunately, hike other depart- 
ments of the State, it manages to keep its publications 
so long in hand that they become mere historical 
documents by the date of issue. Another incon- 
venience is that they are not issued in time to enable 
the House of Commons to deal with them, if needed to 
be dealt with, because they are withheld until the 
recess usually. This is the case with many reports, 
though they are supposed to end with the termination 
of each year preceding that in which they are pub- 
lished. This may be dexterous on the part of the 
heads of the department, but it is not business. To 
some extent the Board of Trade Journal and the 
Labour Gazette offer some consolation, as these come 
out promptly about the middle of each current month. 
The reports in this volume are mainly a long while 
behind—they relate not to 1893, but to 1892.. Many of 
the figures for 1893 have been given in ‘‘ Industrial 
Notes” months ago, those of 1892 being given last year 
in some detail. The work in hand deals with: (1) Irre- 
=— of employment in certain trades ; (2) chil- 

ren’s employment; (3) profit sharing, or, as the 
report gives it, ‘‘gain-sharing;” and some other 
matters. The report on wages in 1893 is said to be 
nearing completion. Reference is made to the dis- 





egg which have occurred, with which the department 
as had some connection, such as the Lancashire 
cotton strike, the Hull shipping dispute, the coal 
disputes, the ship-joiners’ dispute at Glasgow, and the 
cab dispute in London. To what extent the de- 
partment dealt with some of these is not quite clear. 
Above all things, statistics to be valuable shonla be up 
to date, and available as soon after the time or 
period to which they refer as is practicable, taking 
into account their nature and extent. 


The reports as to the condition of the engineering 
trades in Lancashire appear, if anything, to be a little 
more encouraging, although generally they cannot be 
said to be more than moderately employed, the esta- 
blishments being kept going from hand to mouth, for 
new work comes forward but slowly ; yet several of the 
leading establishments are full of work, chiefly for ex- 
port. One leading firm is busily engaged in some ex- 
ceptionally powerful rolling mill engines, which are 
being constructed for steel works in the United States. 
Stationary engine builders are also fairly well off for 
orders generally. Machine-tool makers, however, are 
but indifferent y engaged for the most part. Boiler- 
makers report their branch of trade as being anything 
but good, and in the locomotive building branch there 
is still a scarcity of orders. On the whole, therefore, 
it seems as if there was a slight movement in the 
right direction. All branches of these trades are 
pretty free from labour disputes, so that there is no 
uneasiness on this score at the present time. In the 
iron trade, however, there is a depressed tone, very 
few inquiries of any extent stirring, and the business 
done is altogether from hand tomouth. Users only go 
on covering present requirements, and these, for the 
most part, are of no great weight. Prices, if anything, 
have a weakening tendency. The finished iron branches 
are very quiet ; only very slow business is being done, 
forges are mostly on short time, and rates are cut 
rather low. Nut and bolt makers report business as 
very unsatifactory, orders being about the same as of 
late. The steel trade continues quiet, with prices 
weakening to some extent. In the metal trades gene- 
rally there has been a small concession to tempt buyers, 
but not sufficient to make any great difference in the 
volume of business. 





At the London and North-Western Railway Works 
at Crewe the men have been put on full time, at least 
up to Christmas. For some time past they have been 
on short time, with no Saturday work ; now full time, 
including Saturdays, will be worked until further 
notice. This affects some 7000 men, and will have a 
good effect in the neighbourhood. 





In the Wolverhampton district business has been 
fairly active, but the orders given out have been only 
for moderate quantities for early delivery. But the 
ironmasters have sufficient work in hand, including the 
specifications for old contracts, to keep the mills and 
forges going regularly from four to five days per week. 
The demand is better for the branded and superior 
—— than for the commoner qualities ; in some 

epartments of the latter, medium and common bars, 
common sheets, and forge pig, prices are as much as 
5s. lower than they were some two months ago. In 
the best qualities makers can command the maximum 
rates. Orders for the most part have been from home 
consumers, but there is now some better demand for 
export, for merchant bars, hoop iron, roofing sheets, 
and rods, but here, again, the prices rule rt, He that 
makers hesitate to close with orders. Galvanisers 
are heavily buying common sheets ; and there is an 
active demand for steel plates, bars, and billets, but as 
a good deal is imported from other districts, prices are 
kept down. Foundry iron seems to be in demand for 
early delivery, but only moderate quantities of pig iron 
change hands. There does not appear to be any fall- 
ing off in bridge and girder work, tank and gasholder 
work, or in the other branches, which have been toler- 
ably busy for some time past ; and in the engineering 
branches trade is moderate. The employers in the 
stud, peg, and screw trades in Staffordshire have con- 
ceded an advance of 20 per cent. in wages, so as to 
avoid a strike, 





In the Birmingham district there is little change. 
There has been a better demand for marked bars, 
common sheets are in good request, and the steel trade 
is fairly active. But generally things are dull and 
quiet, except in the small firearms and ammunition 
branches, in which it appears that some good business 
has been done. It is said that the old patterns of 
guns have been refitted and altered for the East, so that 
the old stock is being disposed of. Some of the local 
trades are getting busier with seasonal work, and will 
probably continue busy up to Christmas. But there is 
no great spurt in general industries, although there are 
no signs ps pelt slackening off. 





Matters have become serious in connection with the 
Welsh tinplate trade. The employers proposed a re- 
duction of 25 per cept., and a conference of the masters 
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and workmen’s representatives was held last week to 
discuss the matter. The delegates of the men had to 
report that, as the result of an aggregate meeting held 
just previously, the men had decided not to accept any 
reduction in wages. The employers, on the other hand, 
intimated that they would have to close the works. 
This would involve throwing about 50,000 workers 
idle. The greatest excitement prevailed in the district 
where the works are situate at the turn affairs had 
taken. 





It appears that the authorities have determined to 
discharge a large number of hands at the Devonport 
Dockyard, the first batch to receive their notices im- 
mediately. About 100 shipwrights, fitters, and black- 
smiths are to be suspended till the end of the financial 
year, four months hence, when it is hoped that pro- 
vision may be made for their re-employment. The 
employés generally have met this by a request that 
the Government will close all the works for a period 
from December 22, about one week, which will repre- 
sent an amount equal to the pay of 100 men to the end 
of the financial year, ending on March 31 next. This 
request seems to be most reasonable, and it is asked 
to apply to the dockyards at phe a and Keyham. 
The reply of the Government will be looked for with 
some interest, as the proposal is a novel one. 





The patternmakers on the north-east coast, whose 
strike for an advance in wages of 3s. 6d. per week 
commenced on April 2, are seriously considering the 
advisability of resuming work at the old rate of wages. 
A ballot of the men has been taken, and it is expected 
that the men will agree to resume work this week. 
They have been out close upon eight months. The 
ironfounders have gone in long since, 





Things have been so bad in some of the chemical 
trades that the bleach and caustic departments at 
Runcorn, Widnes, and other districts are to be closed 
for an indefinite period. It is said that several thou- 
sands of workers will be thrown out of employment in 
the several districts. 





The Scotch miners have issued a circular or mani- 
festo urging the districts to ‘‘approach” the coal- 
owners with the view of obtaining an advance of 6d. 
per day, which is regarded as about on a level with 
the rates of the miners in the National Federation, 


At a special meeting of the Durham miners, held on 
Saturday last, it was decided, on the advice of the 
executive of the union, to withdraw the demand for 
an advance of 15 per cent. in their wages, an applica- 
tion for which had been made to the coalowners. 

The dispute at the Gosforth Colliery, Dronfield, near 
Chesterfield, assumed a new phase last week. All the 
men had struck against the proposed change in the 
price lists, which they allege will reduce their wages 
some 10 per cent. below the rate agreed tipon by the con- 
ciliation board. All efforts to arrange the matter 
having failed, the colliery proprietors determined to 
run the pit on non-unionist lines. The result was that 
a large number of Lanarkshire colliers were imported 
last week, and on their arrival at Dronfield the police 
force had to be largely increased for fear of rioting. 
This seems strange, seeing that the Scotch miners have 
only just got out of their own trouble, if, indeed, they 
are out of it even now. 

The disputes as to the surfacemen generally have 
been so far arranged that things are working smoothly 
at most of the pits connected with the federation. The 
difficulty that arose was mainly due to the fact that 
while the surfacemen, including the enginemen, were 
not represented on the conciliation board, the deci- 
sions of the board were made to apply to them. But 
it appears that the coalowners have met the men in 
most cases, and, therefore, any strike on an extended 
scale has been averted. 





TEST OF PUMPING ENGINE. 

Proressor A, B. W. Kennepy made during last 
summer a test of a pumping engine constructed by 
Messrs. James Simpson and Co., of 101, Grosvenor- 
road, London, and erected at the New River Company’s 
Pumping Station, Hornsey Sluice. The result -14.21b. 
of steam per indicated horse-power per hour, or 
139,500,000 foot-pounds of work San in raising water 
per 112 1b. of coal—is so good for the type of engine— 
the Worthington high-duty pumping engine—that we 
give the report in full: 


14, Old Queen-street, Westminster, 8. W., 
August 18, 1894, 
REPORT ON THE ErFIcreNcy AND WaTER CONSUMPTION 
or A Pumpina Enoing at Hornsky Sivice. 
Messrs. James Simpson and Co., Limited, 
101, Grosvenor-road, Pimlico, London, 8.W. 

Dear Sirs,—I have pleasure in reporting to you the 
results of a trial which I have carried out with one of 
your engines, on the 24th of July last, in accordance with 
instructions received from you. 

The main object of the trial was the determination of 








the weight of steam used per horse-power, and of the 


efficiency of the plant. Incidentally measurements were | good. 


also made of the amount of coal used. 

Engine.—The engine tested is a triple-expansion sur- 
face-condensing high-duty Worthington pumping engine 
constructed by your firm, and now at work at the New 
River Company’s Pumping Station, Hornsey Sluice. It 
has cylinders nominally of 16 in., 25in., and 42in. dia- 
meter. The three cylinders of each engine are in tandem 
with each other, and with a double-acting ram pump, 
having a diameter of 17.5 in. The nominal full stroke of 
the whole is 3 ft. Gin. After the trial was over, all the 
covers were removed, and the diameters of the cylinders 
and plungers, as well as of the rods, carefully measured. 
The exact diameters so obtained, which differ very slightly 
from the nominal dimensions, are given in the —— 
Table, and have been used in the calculations of power. 
Fach cylinder is fitted with a body jacket, and the pas- 
sages between each pair of cylinders are also steam- 
jacketed. so as to form in fact reheaters. 

The Worthington pumping engine, as is well known, is 

of the direct-acting type, without rotating parts, and, 
therefore, without a fixed stroke. In order that the 
average stroke during the test might be accurately known, 
marks were made by which it could be measured at any 
moment while the engine was at work. A note of the 
actual stroke of each engine was taken four times an 
hour throughout the whole trial, and the average of the 
96 observations so made is taken as the actual stroke. The 
actual length of stroke was very regular, and the maximum 
recorded only differed from the minimum by about 4 in. 
The number of strokes made was registered continuously 
by a Harding counter, and was noted every quarter of an 
hour throughout the trial. The steam pressure and 
vacuum were noted at the same time. 
_ Work Done.—The engine during the day was pumping 
into one of the New River Company’s reservoirs, from 
which at the same time water was being continuously 
drawn. No means existed for directly measuring the 
quantity of water pumped. The actual head of water 
against which the pumping took place was read upon a 
water-gauge in the engine-room, this gauge being after- 
wards tested against a mercury column. The depth of 
suction below the floor of the engine-room was read every 
quarter of an hour during the trial, and has been allowed 
for, along with the height of the pressure-gauge above the 
engine-room floor. The quantity of water pumped, and 
the figures as to pump horse-power given below, must 
be taken as corresponding simply to the measured head 
and measured dimensions of the pump, assumed to be 
filled throughout at every stroke, and to have no slip. 
There can be no doubt that the slip, if any, is a very 
small quantity in a slow-going and direct-acting pump of 
this type. Crosby indicators were!used throughout, 
except for one intermediate cylinder, in which a Wayne 
indicator was employed. 

Steam and Water Connections.—Two Lancashire boilers 
were used for supplying steam to the engines. A third 
boiler, entirely separated and blanked off from the first 
two, supplied steam for the donkey pump only. A care- 
ful examination of all the connections was made before 
the trial commenced in order to make certain that all 
pipes not in use were either cut or blanked. The steam 
was carried from the boilers straight into the engine-room 
to a centrifugal separator, placed above the high-pressure 
cylinders. This separator was kept drained through a 
cock into a pail, and the drainage weighed every hour. 
All the cylinder jackets were supplied with live steam of 
boiler pressure from above the separator. e drains 
from the jackets, as well as from the intermediate heaters 
placed between each pair of cylinders, were taken to a 
water-sack standing in the pit below the engines. This 
water-sack was fitted with a glass gauge, which allowed 
the rate at which it filled up to be determined, and in this 
way seven determinations were made of the total quantity 
of water discharged from the jackets and reheaters. The 
hot water discharged from the water-sack was finally 
mixed with the air-pump discharge in the hot-well. 

The condenser used for the engine is a tubular surface 
condenser, and the whole of the water pumped passes 
through it, : 

The engine feed-pumps, which under ordinary circum- 
stances pump direct to the boiler, were on the trial used 
to pump the hot-well discharge (with which, as has been 
said, the jacket water was mixed, and to which any 
necessary supplementary feed was added) into a tank in 
the engine-room raised about 12 fb. from the floor. The 
discharge from the pumps into this tank was throttled, 
so that the pumps might work approximately against the 
pressure at which they would have weber if they had 
been delivering into the boilers as usual. Below the top 
tank were two measuring tanks, containing 1246 lb. and 
1325 lb. of water respectively up to the marks used. 
These were filled and emptied alternately, the water 
from them falling into a sump-tank placed below them, 
from which the donkey pump drew the feed. 

In this way the water was measured into the boilers, 
and the total quantity so measured was the total quantity 
evaporated by the boilers, which were working so easily 
that it was unnecessary to measure for priming. The 
total steam received by the engines was equal to the total 
water as measured, minus the quantity of water drained 
from the separator. It includes the whole of the steam 
which went to the jackets and to the reheaters. 

Boilers.—The two boilers used for supplying the steam 
to the engine were of the Lancashire type, 7 ft. 6 in. in 
diameter and 30 ft. long, each having two furnaces, 3 ft. in- 
ternal diameter. The grate surface of each boiler was 
29.2 square feet, and the heating surface of each boiler 
960 square feet. The nominal boiler pressure was from 
125 Ib. to 130 Ib. per square inch. The pressure was kept 
very steady throughout the whole day. and the boiler 
level was also kept extremely steady. The stoking was 








in the hands of the ordinary stoker, and was exceedingly 
-_ The coal, however, was of a special quality, ob- 
tained for the trial in order that its results might be the 
more easily compared with those obtained in other boiler 
trials under standard conditions. The coal used was 
Nixon’s Navigation hand-picked, and free from small and 
slate. The calorific value of this fuel was found by ex- 
periment to be 14,700 thermal units per pound, so that its 
theoretical evaporative capacity was 15.21 lb. of steam 
from and at 212 deg. Fahr. The amount of ash in the 
coal was 3,84 per cent., and of moisture 0.56 per cenb. 

The coal was weighed on to the stoking floor in lots of 
2 cwt. at atime. A running start and finish were made, 
the pressure and water level being the same in each case, 
and the fires being of approximately the same thickness, 
according to marks placed upon the fire-door. The long 
duration of the trial practically eliminates any error due 
to small errors in estimating this matter, and the straight- 
ness of the curves also shows that they were negligible. 

The trial took place on July 24. The engine was 
started early on that morning, and I started the actual 
trial at 9a.m. It ended at 9 minutes past 9 p.m., with 
the boiler levels the sameas at the start, with a water-tank 
just finished, and with the steam pressure 2 lb. higher 
than in the morning. The duration of the trial was thus 
12 hours and 9 minutes. The engines and pumps worked 
during the whole period quite steadily and quietly, with- 
out the slightest hitch of any kind whatever. The 
extreme regularity of all the conditions during 12 hours 
is very well shown by the somewhat unusual straightness 
of the lines upon the diagram. 

Coal.—The time of starting and of finishing each lot of 
weighed coal was noted separately. The total weighed 
coal used was 5623 lb. Taken from start to start of a 
firing, this lasted 703 minutes. Taken from finish to 
finish, it lasted 719 minutes. Taking the mean of these 
two as most fairly representing the rate at which the 
coal was burnt, the time may be taken as 711 minutes, 
which corresponds to 475 lb. per hour. : 

Water.—The total amount of water put into the boilers 
was 61,706 lb. in 729 minutes. This is equivalent to 
5079 lb. per hour. During the same time the amount of 
water rt eed from the separator averaged 61 1b. per hour, 
so that the net feed water going to the engines was 
5018 lb. per hour. The total water taken from the jacket 
and reheater drains, as mentioned above, was 790 lb. per 
hour approximately. This is 15.8 per cent. of the total 
steam going to the engines. 

Power.—Twenty-three sets of indicator diagrams were 
taken in all. The first five sets, however, were not satis- 
factory, owing to one of the indicators sticking, and the 
mean indicated horse-power has therefore been worked 
out from the remaining 18 sets. It will be seen from the 
diagram that the work altered very little throughout the 
whole day. The mean indicated horse-power for the 18 
sets of cards was 351.0, and the mean calculated simul- 
taneous pump horse-power was 296.3. The efficiency of 
the machine—that is, the ratio of pump horse-power to 
indicated horse-power—is therefore $4.4 per cent. The 
total weight of water pumped per hour, calculated as 
mentioned above, was 2,242,000 lb. The mean head, in- 
an the suction, was 263.3 ft., which corresponds to 
114.04 lb. per square inch. From these figures the average 
pump horse-power during the whole trial works out to 
298.2, a figure differing very slightly from that correspond- 
ing to the times at which the last 18 sets of indicator 
diagrams weretaken. Thecorresponding mean indicated 
horse-power, at 84.4 per cent. efficiency, for the whole 
period of the trial is therefore 353.3. 

The mean effective pressure in the engine reduced to 
the low-pressure piston works out to 22.9 lb. per square 
inch. The mean speed throughout the whole day was 
25.2 double strokes per minute. The mean total head of 
water, including the suction, was 263.3 ft., and the actual 
mean stroke of the engine 43.5 in. 

Duty.—The coal per indicated horse-power hour 
amounts to 1.34 lb., and per pump horse-power hour to 
1.59 Ib. only, and this corresponds to 12,450 lb. of water 
raised 100 ft. per pound of coal, or otherwise expressed, to 
the exceptionally high duty of 139,500,000 foot-pounds 
per cwb. (112 lb.) of coal. 

The principal results of the trial are given in the 
accompanying Table, and are shown graphically in the 
diagram [not reproduced]. 

I remain, yours ——¥ 
Avex. B, W. KEnnepy. 





Pumpine ENGINE aT Hornsey SLvice, 


Date of trial = nw .. July 24, 1894, 
Duration of trial (for water 
siempre wee ae ... 12 hours 9 minutes 
Diameters of cylinders and rods : 
High-pressure ... aa ... 16.00in. and 3.75 in. 
Intermediate aa ia? 1a ae 
Low- pressure «cM ge Rie os 
Pump plunger ... ada ia 17.51 in. 

»» rod(oneendonly) ... 3.50 ,, 
Mean stroke of piston ... ESP 43.5 ,, 
Number of boilers in use = Two 
Total length of each boiler... 30 ft. 
Diameter pa nea 7 ft. Gin. 

. offurnaces_... its 3 ft. 

Total heating surface of both 

boilers... aad aaa nae 1921 aq. ft. 
Total grate surface of both 

boilers .... or ake ed 58.4 ,, 
Ratio of heating surface to grate 

surface ... ata an saa 33:1 
Mean boiler pressure above at- 

mosphere per square inch 127.6 Ib. 
Mean admission pressure, high- 

pressure cylinder a2 121.5 ,, 
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Mean effective pressure, high- 
pressure cylinder “oe 
Mean effective pressure, inter- 
mediate cylinder, per square 
inch va =e vs uke 
Mean effective pressure, low- 
pressure cylinder, per square 
inch ne as ae ose 
Total reduced to low-pressure 
cylinder, per square inch 
Mean vacuum _... obs ees 
Doubie strokes per minute, mean 
Indicated horse-power : 
High-pressure cylinders 
Intermediate aR 
Low-pressure - 


Total * oe 
Indicated horse - power corre- 
sponding to pump horse-power 
over whole trial ove ose 
Total water pumped per hour 
‘calculated) e me a 
Mean total head in feeb... 
Corresponding pressure, pounds 
per square inch... Ss : 
Mean pump horse-power 
Total feed-water per hour : 
» Water taken from sepa- 
rator per hour ... me es 
Total steam to engines per hour, 
including jackets Ss ae 
Total steam per hour in jackets 
and reheaters... Se 
Mean temperature of feed 
Coal burnt per hour __... 
ie » Square foot of 
grate surface per-hour Rs 
Coal burnt per square foot o 
heating surface per hour 
Coal burnt per indicated horse- 
power per hour... aes a 
Coal burnt per pump horse-power 
per hour... ~ ae — 
Carbon value of coal asjused_... 
os os equivalent 
per indicated horse-power hour 
Carbon value of coal equivalent 
per pump horse-power hour ... 
Pounds of water evaporated per 
pound of fuel... is oe 
Pounds of water evaporated per 
»ound of fuel from and at bro 
* eee a ane = 
Pounds of water evaporated per 
pound of fuel per pound of 
carbon value = a 
Pounds of water evaporated per 
square foot of heating surface 
per hour... “ sa of 
Steam per indicated horse-power 
per hour, including jackets ... 


48.8 lb. 





16.5 


10.45 ,, 


22.9 
14.0 
25.2 


102.8 
87.9 
160.3 


351.0 








353.3 


2,242,000 Ib, 


263.3 fo. 


114.04 Ib, 


298.2 
5079 Ib. 


61 
5018 
790 


117.1 deg. Fabr. 


” 


475 |b. 


8.18 
0.247 
1.34 


1.59 
1.014 


1.36 

1.61 
10.7 
12,22 


12.05 


2.64 
14.2 
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Cre lie wham st ry 
ae tae eR ae 3. 
ye uty “sepa tee a2 


Percentage of steam used in 


jackets ... as ei .. 15.7 per cent. 
Steam used per pump horse- 
power per hour ... 16.8 Ib. 


Mechanical efficiency of engine, 
or ratio of pump horse-power 
to indicated horse-power 


* 84.4 per cent. 
Water raised 100 ft. per pound 


of coal... ae ee Ra 12,450 lb. 
Water raised in foot-pounds per 
112 Ib. of coal bs ies 139,500,000 
Efficiency of boiler, percentage 
of total heat of combustion 
taken up by water in boiler ... 80.4 per cent. 
A. B. W. K. 





Exxctric OrGAN-BLowinc GEAR. — Messrs. Ernest 
Scott and Mountain, Close Works, Newcastle-on-Tyne, 
have supplied to Dr. W. T. Paget Tomlinson, The 
Biggins, Kirkby Lonsdale, an electric motor to blow the 
bellows of a large chamber organ, the motor being worked 
from the electric light mains of the mansion. The plant 
consists of an electric motor of the bi yee type mounted 
— a bedplate extended at one end to carry worm- 
wheel brackets and a wormshaft, the motor being 
coupled direct to the wormshaft. The worm is of wrought 
iron, case-hardened, and the wormwhee! of phosphor 
bronze, arranged to run in an oil bath, so that continuous 
lubrication is provided. On each end of the wormshaft 
crank discs are placed with double slots, so that the crank- 
pins can be placed in any position found most suitable for 
working the bellows. The power from the crank discs is 
transmitted by connecting-rods to rocking levers placed 
on the horizontal shaft, and these also are provided with 
an no. so that the stroke can be further 
regulated. he speed-regulating arrangement consists 
of a resistance placed in the armature circuit, which 
enables the motor to run at varying speeds. When the 
current is switched on, and the bellows are empty, the 
motor starts away at its normal speed, but as the bellows 
rise the speed is gradually reduced, until on the bellows 
being quite full the motor is stopped. In actual practice, 
however, this very seldom occurs, and a regulation is 
obtained throughout the range of the bellows, keeping 
just sufficient a‘r in them to provide for the organ. 

essrs. Scott and Mountain recently designed the whole 
of the organ gear for Durham Cathedral. 





BorDEAUX EXHIBITION.—A meeting of the committee 
which has been appointed by the Council of the London 
Chamber of Commerce to further the success of .this ex- 
hibition, was held at the offices of that institution on 
Wednesday last, under the presidency of Sir Albert K. 
Rollit, LL.D., M.P. Those present included Sir Walter 
Gilbey, Sir Bernhard Samuelson, M.P., Sir Charles M. 
Kennedy, Messrs. Henry V. Trapp, Paul Aubert, R. W. 
Fithian, Ernest Clarke, E. Burney Young, and others. 
Tt was reported to the committee that the executive of 
the Bordeaux Exhibition did not propose allocating space 
for international sections, but that if any desire were ex- 
























pressed for the formation of a British section, proper 
accommodation might be provided in a separate annexe. 
Sir Bernhard Samuelson suggested, and the committee 
agreed, that it would probably be more satisfactory to 

here to the intentions of the Bordeaux executive in 
classifying the goods of all nations according to groups. 
Inquiry was directed to be made, at the suggestion of Sir 
Walter Gilbey, as to the possibility or otherwise of exhi- 
biting live stock at the Exhibition. It appears to be the 
intention of the Bordeaux executive to confine the 
exhibits of British colonies to wines only. The Secretary 
of the Chamber of Commerce is, by direction of the com- 
mittee, communicating with the Bordeaux executive as 
to the appointment in Bordeaux of a British committee 
who will protect the interest of British exhibitors. It 
was stated that all applications for space at this exhibi- 
tion must be lodged not later than the end of December. 
Firms who are interested in this exhibition should put 
themselves in communication at once with the Secretary 
of the London Chamber of Commerce, at Botolph House, 
Eastcheap, E.C. 





CoLuision aT Victorta STATION, MANCHESTER.—As 
@ passenger train from Colne was entering the Lancashire 
and Yorkshire Railway Company’s Victoria Station, Man- 
chester, on September 11, it overran the home signal of the 
platform cabin and just touched the tail of another train 
loading for Radcliffe. Four passengers complained of 
injury, but only very slight damage was done to either 
train, while but two wheels of the Radcliffe train were 
knocked off the line. This train was standing only five 
owe within the home signal, but from the signals ex- 

ibited the driver of the Colne train was quite prepared 
to stop short of it ; owing, however, in General Hutchin- 
son’s opinion, to his too high rate of speed, he was unable 
to stop with the tender brake hard on, and so suddenly 
applied the vacuum brake with full force, thus causing 
the wheels to skid. Had he applied it moderately, it 
would probably have been more effective. It is only fair 
to add that the engine was strange to thedriver. At this 
station a platform cabin was erected in July, 1893, about 
the centre of the through platforms, the next cabin in the 
rear being Irwell Bridge. As regards the road in ques- 
tion, No. 13, the platform cabin signalman is authorised 
to give * Line clear” and take on another train, provided 
the line is clear up to his home signal; in which case 
Irwell Bridge lowers his home signal as well. Should the 
line outside the platform cabin home signal be obstructed, 
then the train is taken on at caution, this being indicated 
to the driver by Irwell Bridge lowering a ‘‘calling on 
arm instead of his home signal, from which the driver 
would understand that he must be prepared to find some 
obstruction between Irwell cabin and the platform home 
signal. General Hutchinson now recommends that Line 
clear” should not be given until a previous train has well 
cleared the platform home signal by, say, 30 yards, failing 
which the “ calling on ” arm at Irwell Bridge should be 
employed. If feasible, this seems only reasonable. At- 
tention is also called to the long hours of the driver and 
fireman of the Colne train, viz., nearly 12 hours, with, 








however, several short intervals of rest, 
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THE MODERN DEVELOPMENT OF THE 
GAS ENGINE.* 
By Mr. James ATKrnson, M. I. Mech. E. 


THE gas engine is now such an important means of 
obtaining motive power, that a great amount of time 
and attention has been paid to its development, with the 
result that it is a very different machine from what it 
was some 14 — ago. It is to be understood that 
the scope of this paper is entirely confined to what are 
known as compression gas engines, of the type first intro- 
duced by Dr. Otto in his celebrated invention, which was 
practically the beginning of the gas engine as a sound 
commercial every-day article. 

In Figs. 1 to 3 there are three diagrams given, 
all drawn to the same scale. Fig. 1 is a dia- 
gram taken from Dugald Clerk’s book on the gas 
engine. It has been selected as a diagram fairly 
representing the gas engine of, say, some 12 years ago. 
Diam! of Cylinder in inches... 9 
Stroke of Piston =o» w—--- 16 
Revolutions per minute --....- 154 
Mean pressure in lbs.p.$q.inch 71-8 
Gas per /.H.P. p.hour in cub. Fe. _ 19-4 
e ep BAPw oo on oe  -2BO 
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Diam! of Cylinder in inches - 9% 
Stroke of Piston 4 w---- 1g 

Revolutions per minute --...-.. 169 
Metin pressure in Ibs p.Sq.inch .. 6g- 
Gas per !.H-P. p.heur in cub. Fe. .. 20°55 
» 0 BHR ow wo ww. 23-87 
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Diam! of Cylinder in inches. II'%4 
Stroke of Piston amis ee 
Revolutions perminute ........ 173-63 
Mean pressure in lbs p $q.inch. 98-75 
Gas per !.H.P. p.hour in cub Fe. 14-5 

o 0 BHR wo o @ @... 16-487 
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Fig. 2 is a diagram taken from the Society of Arts 
Journal, from an engine made by Messrs. Crossley 
Brothers, and tested at the Society of Arts trial of gas 
engines in 1888, ‘Chis diagram may be taken as repre- 
senting another epoch in the development of gas engines. 
Fig. 3 isa diagram recently taken at Messrs. Crossley 
Brothers’ works, and represents the most modern develop- 
ment of the gas engine. 

Fig. 1 has a mean pressure of 71.8 lb., probably a higher 


mean pressure than was common at that time. The gas 






































consumed per indicated horse-power was 19.4 cubic feet ; 
per brake horse-power 28 cubic feet. In those days gas 
engines had slides for the admission of the charge and 
for the ignition, hence it will be seen that the compression 
pressure of 401b. is much lower than iscommon at present; 


_” Abstract of a paper read before the Manchester Asso- 
Clation of Engineers. 





the initial pressure of 170 lb. being also corresponding] 
lower. In other respects it is an excellent diagram. tb 
is, however, obvious that there is some error in the gas 
consumption per indicated horse-power, the difference 
between 19 and 28 being certainly much too great. As 
brake horse-power can be taken with very great accuracy, 
and indicated horse-power with a gas engine is always 
somewhat doubtful, it would be, a as well to take, 
as is mainly done throughout this paper, comparative 
trials upon the brake horse-power only. The gas used in 
this instance was Glasgow gas, which is considerably 
richer than either Openshaw or London gas, and the 28 
cubic feet per brake horse-power is a better result than 
if the test had been made with either of the two latter 
mentioned kinds of gas. 

Fig. 2 shows a great improvement, the gas per brake 
horse-power being brought down to 23.87. The mean 
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pressure is a little lower, this being probably partly due 
to the fact that it was taken during a full-power trial 
extending over six hours. The improvement, doubtless, 
in principally owing to the introduction of the hot 
tube ignition, which permits of a higher compression 
pressure being used, a correspondingly higher initial pres- 
sure being obtained, and sundry minor improvements. It 
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| Fig 10. 
Dowson Gas 
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| 
| isinteresting to note that on this trial the proportion of heat 
| unite converted into indicated horse-power was 22.1 per 
| cent. of the total heat units in the gas used in the engine. 

Diagrams Figs. 1 and 2 were taken from engines work- 
| ing on the ordinary recognised ‘‘ Otto” cycle; that is to 
say, an outward working stroke followed by an inward 
exhaust stroke, leaving a chamber of considerable capacity 
at the inner end of the cylinder filled with burnt gases ; 
then an outward suction stroke, drawing in fresh air and 
gas, the residuum left in from the previous revolution 

ing still in the cylinder, and then final compression of 
the contents of the cylinder, including this residuum. 
Ignition taking place, the cycle is repeated. 

Fig. 3 shows a greatly increased mean pressure, 
viz, 98.75 lb., and a greatly increased economy, viz., 
16.487 cubic feet per brake horse-power per hour. The 








means by which this latter object has been obtained will 
be the principal object of this paper. Broadly speaking, 
the improvement is made by getting rid of the burnt 
gases left in the cylinder at the end of the exhaust stroke, 

In Fig. 11 a diagram is given, showing certain positions 
of the crankpin. Assuming the crank to be in the posi- 
tion A at the time the exhaust valve opens, towards the 
termination of a working stroke, the exhaust valve is kept 
open until position Bis reached. The exhaust valve in 
an ordinary “‘Otto” engine would be closed about the point 
C when the crank is at the inner end and at the termina- 
tion of the exhaust stroke ; in the improved engine, how- 
ever, it is not closed until the point Bis reached. Also 
in an ordinary “‘Obtto” engine the admission valve would be 
opened at about the point C, but in the improved engine 
it is opened at the point D. It will thus be seen that for 
a quarter of a revolution the air valve and the exhaust 
valve are both open at the same time. The improved 
engine is fitted up with a long exhaust pipe, an average 
length of about 65 ft. being found to be the most suitable. 
When the exhaust valve is opened at A there is some 
30 lb. to 40 lb. pressure in the cylinder. The energy 
stored up in this cylinder full of hot oar is utilised in 
putting in motion a long column of exhaust gases in the 
exhaust pipe. Therefore, when the piston commences to 
slow down, after the middle of the exhaust stroke, the 
column of gases being in motion, causes a reduction of 
pressure in the cylinder, the reduction being accentuated 
during the time the crank is passing from the position 
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| ; ee eee 
—_—_,. | — ia: 
wane, 











D to the position B when there is a partial vacuum in the 
cylinder. Fig 8 illustrates a weak spring diagram taken 
so as to show the exhaust and suction lines clearly. Both 
the admission valve and the exhaust valve being open at 
this time, a strong current of air is drawn through the 
end of the cylinder, sweeping out the burnt products and 
replacing them with pure air. It is necessary to so shape 
the end of the cylinder that the burnt gases are com- 
pletely swept out ; a suitable form being shown on Figs. 
4 to 7, which will explain themselves. As soon as the 
burnt gases are replaced by pure air the gas valve is also 
opened, and an explosive mixture is drawn in during the 
suction stroke, the cylinder being thus filled entirely with 
pure air and combustible gases. The effect of this is seen 
clearly in the diagram shown in Fig. 3, which hasa mean 
pressure of 98.75 lb., and bringing the consumption of 

as per brake horse-power per hour down to 16.487 cubic 

eet. This is an enormous reduction, being the greatest 
that has ever been made by any single improvement in 


the gas engine. The invention is a joint one of Mr. F. 
_ rossley and the writer of this paper, and patented by 
them. 


Incidentally there are other advantages in the im- 
proved engine. It is known that an ordinary type ‘‘ Otto” 
engine working for long periods at its maximum power 
will not give as much power when it is thoroughiy hot 
as shortly after it was started. In the im soe engine, 
owing, probably, mainly to such a considerable volume 
of cold air being drawn through the combustion chamber, 
this engine continues to work as satisfactorily for any 
length of time as it did on starting. In some instances 
an engine has been allowed to run on a brake the whole 
day, and at the termination a brake test has been made 
which proved that the engine was giving as much power 
as at starting, and with as low a consumption of gas. 

When engines are worked with weak gases, such as 
Dowson gas, trouble has sometimes been experienced 
when the gas has, perhaps, not been as rich as it ought to 
have been, owing either to unsuitable fuel being used, or 
the gas generator not being properly managed ; the mix- 
ture being too uninflammable, gives poor diagrams, and 
often causes ignitions in the exhaust or air pipes. With 
the improved engine, however, a greater quantity of pas 
per revolution can be got into the cylinder and satisfac- 
torily burnt, giving higher mean pressures, and we may 
say complete immunity from the troubles above men- 
tioned. Ignition also is made more certain and regular 
from there being no waste gases mixed with the explosive 
mixture. A diagram taken with Dowson gas is shown 
in Fig. 10. It is from a 30 nominal horse-power size, 
giving an indicated power of over 100. 

At the first glance it would be supposed that the im- 
proved engine required to be more strongiy constructed 
than an ordinary “‘ Otto ” engine. This, however, is not 
the case, and to explain the reason Fig. 9 is given, also 
drawn to the same scale of 1201b. to the inch. This 
diagram was obtained from an ordinary ‘‘Otto” engine of 
7 horse-power, and will be seen to have a mean pres- 
sure of 128 lb., and a maximum pressure of 366 lb., thus 
showing a ter strain on the engine than the 280 lb., 
shown in Fig. 3. When gas engines are working unsatis- 
factorily, say, with an ignition tube rather too cold, they 
occasionally miss igniting a charge. Sometimes this may 
go on for several revolutions, until finally a cold charge 
of pure gas and air is ignited, and an abnormally large 
diagram like this is given. As several charges have been 
drawn through without being ignited, the cylinder is cold, 
and the weight of gas and air inclosed is greater than if 
the engine were working normally, the consequence being 
that, under these circumstances, it is possible to get a 
certain maximum strain which is the same for any 
engine, and this maximum strain is not affected by the 
improvements. It is, therefore, necessary to make all 
gas engines strong enough to stand this possibly heavy 
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strain, so that, though a higher initial pressure is obtained 
in the improved engine in regular work than in an 
ordinary engine, it is not necessary to strengthen any of 
the parts beyond what they would in any case require, 
the maximum possible strain being proportional to the 
compression pressure. 

In the Appendix particulars are given of a brake test 
made with one of the ee engines. The engine had 
been allowed to run on the full brake load for, at least, an 
hour before the actual test was taken; the actual test itself 
extending over 41 minutes. The diagram, Fig. 3, is the 
diagram ‘‘ A” mentioned in the particulars of the test. 
On the trial, the time, the reading of the counter, and the 
negative puli on the brake were taken for every 50 ft. 
registered by the meter, the misses being counted during 
the intervals. The gross load was a weight actually 
lifted and accurately known ; the brake rope was carried 
round the wheel a sufficient number of times to make 
the negative pull a small amount, which can be accurately 
read from a widely-marked spring balance. 

This is a very satisfactory way of making a brake test 
of a gas engine, the accuracy of the test being doubtless 
correct to a fraction of 1 per cent. By finding the num- 
ber of revolutions with each certain quantity of gas, and 
keeping a practically constant load during the test, any 
error, or anything abnormal, is discovered at once, whilst 
the test is being made. If you note the number of revo- 
lutions given for each 50 ft. in the column headed ‘‘ Dif- 
ference,” you will see that they are practically uniform. 
The indicated horse-power worked out from Diagram 
** A,” after allowing for the misses, was 46.45, the gas per 
indicated horse-power per hour being 14.177 cubic feet. 
As previously mentioned, it is not desirable to place too 
much reliance upon indicated horse-power with gas en- 
gines; the strain on the indicator is invariably severe, 
the temperature may affect the strengéh of the spring, 
and there is also considerable risk of a little grit in the 
indicator cylinder. In this instance every precaution was 
taken, and a practically new indicator used. The me- 
chanical efficiency of the engine was 85.9 per cent. In 
this connection an incidental advantage of the new im- 
proved engine is demonstrated. We have a 
seen that it is necessary to construct a gas engine wit 
strengths in its working parts sufficient to accommodate 
a possible maximum, as shown in Fig. 9. It is commonly 
accepted by engineers that a steam engine has practically 
the same amount of friction when simply turning itself 
round, doing no work, as it has when doing its maximum 
duty. “Experience has also shown that the same rule 
applies to gas engines. This being so, a gas engine of 
certain dimensions will require a certain amount of power 
to keep ib moving at its normal speed. All additional 
power is practically effective or brake horse-power ; conse- 
quently, the greater the power this engine can be made 
to give out in regular work, the higher its mechanical 
efficiency will be. 

If we assume that Openshaw gas has a thermal value 
of 640 units per cubic foot, the test showed that 28.26 per 
cent. of the total units of heat in the gas were converted 
into indicated horse-power ; some 6 per cent. more than 
has ever been done sewed in a gas engine, and censider- 
ably more than twice as much as the percentage of heat 
utilised in the best modern steam engine of corresponding 
size out of the heat in the steam supplied to it. 

Mr. Dugald Clerk recently made a test of a smaller 
improved engine of 4 nominal horse-power, for the pur- 

of obtaining reliable data for a revised edition of 

is book, and a brake horse-power was obtained for a 

little under 174 cubic feet per hour, the increased amount 
being due to the engine being smaller. 

It will be very instructive to compare the improved 
engine with the “Cycle” and ‘“‘ Differential” engines, 
invented by the author. The greatest advantage these 
latter engines had was doubtless the absence of residual 
burnt gases in the working charge. This advantage is 
attained in the improved engine. The improved engine 
does not expand the charge beyond original volume before 
compression. In this direction it may be ible to 
obtain still further improvements, though this is eome- 
what doubtful. A rough trial has been made with an 
engine, closing the admission valve earlier, so as not to 
fill up the cylinder entirely at the end of the suction 
stroke. From an observation of - 8, it will be seen 
that the compression line crosses the atmospheric line 
almost immediately after the return stroke commences, 
thus getting in the greatest possible weight of charge. 
From the experiment made ‘here did not “ge to be any 
economy by reducing this charge, though it must be 
admitted that the trial was nob made as completely as it 
might have been. It is to be borne in mind that by 
increasing the expansion in this or any other way, a 
larger cylinder and engine per unit of power is required ; 
consequently, the mechanical efficiency cannot possibly 
be as good, and from a commercial point of view it will 
be clonal that cost of engine per unit of power is an 
important element. All things being considered, and 
bearing in mind the excellent result obtained, it is very 
doubtful indeed if any materia! all-round gain can be 
made in this way. The pressure left in the cylinder at 
the end of the stroke in the improved engine is by no 
means wasted, seeing that it is employed in driving out 
the exhaust, and does the scavenging in the manner 
explained. 

Attempts have frequently been made to attain the same 
results in “Otto” engines by other means. In some 
instances pumps have been employed to draw out the 
residual gases, or in other instances to pump fresh air 
through. Doubtless better results can be attained by 
these methods, but in the improved engine, however, 
there are no additional parts, and no increased cost in 
construction. Certainly the exhaust pipe is in many 
instances longer than it otherwise would be. Taking an 
average case, it would probably be 20 ft. to 30 ft. longer, 





but the additional few feet of pipe necessary is not a 
large item. It is satisfactory to note that silencers, such as 
“ Justice’s,” packed with gravel, or quietening chambers, 
such as are commonly used, do not affect the result any 
more than they do with ordinary engines. From some 
tests which have been made on this point, the oe con- 
sumption per brake horse-power was not increased in the 
slightest degree by the silencers. It is necessary that 
they should be placed at the end of the exhaust pipe; and 
that the pipe itself, from the engine to the 65 ft., or what- 
ever may be necessary in the particular case, shall be uni- 
form, and not broken into by any larger chamber. Mode- 
rately sized kets for collecting water may be used 
without any disadvantage in any part of this pipe. 


APPENDIX. 
Particulars of Brake Test. 
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pit- | Nega- 





Time. |Counter tevence.| 0? Misses. | Remarks. 
| Pull. 
0.0 | 24,042 io 11} .- | Diagram “A” 
4.42 4,834 792 ll 3 | Less Gas. 
9.20 | 5,631 797 12} 14 | Diagram “B” 


14.0 6,424 793 124 ll 


18.40 | 7,206 782 123 
23.20 | 7,996 790 14 


| Gross weight lifted 
| 542 Ib, 


, 3 
7 |Readings taken at 
| every 50 cubic feet 
| of gas 
27.0 | 8,786 | 790 14 | 
9,579 793 14 Circumference of 
flywheel, including 
| rope, 14.35 
36.18 | 30,366 787 13; 10 =| 
41.0 1,161 795 13 9 Height of barometer, 
29.8 in. 
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con~ 

















10/130 


13 
Total revolutions 7119 — 41 = 173.63 revolutions per 
minute. 
542 — 13 = 529 Ib. net load. 


173.63 x 629 x 14.36 _ 39.91 brake horse-power. 


7119 7,119 


33,000 , 
50 x 9 = 450 cubic feet of gas in 41 minutes. 


ae @ 658.5 cubic feet of gas in one hour. 


658.5 _ 16.487 cubic feet per brake horse-power per hour. 


39.91 





THE COLLISION NEAR LOUGHBOROUGH 
JUNCTION. 

GIVEN a thick fog about 3.30 a.m., an engine shunted 
from one road to another, waiting to go into a siding, a 
signalman who leaves his cabin in order to see to some 
damaged points, and meanwhile allows his booking-lad 
to take on a train, and one has all the elements of a first- 
class accident, which are only accentuated by the absence 
of fog signalmen and the non-adoption by the railway 
company of the salutary rule that all standing engines are 
to be protected in thick weather by the fireman waiting 
at the cabin. 

From General Hutchinson’s report on the accident 
which occurred on August 31 at the sorting sidings be- 
tween Herne Hill and Loughborough Junction stations, 
on the London, Chatham, and Dover Railway, we learn 
that none of the above requirements were wanting; but 









shunter that he could allow the engine, which, owing to 
the fog, was quite invisible, to go into the up siding, a 
wagon burst some points in the down sidings, and he ‘ett 
his cabin in order to see if he could repair the damage. 
As he was descending the steps, the booking-lad, cetat. 16, 
called out, ‘“‘Is it right for the up Beckenbam train?’ 
(then some minutes overdue), to which the signalman, 
entirely forgetting the engine, replied, ‘‘ Yes.” The lad 
thereupon took off the switch (he does not recollect having 
to remove the cross-over-road lock), and plunged to Herne- 
hill for the train, not being aware that any engine was 
fouling the up line. The train arrived with all signals off, 
and it was not till close upon the standing engine that 
the driver perceived it. Owing to the gradient, steam 
was not on, and he at once applied his Westinghouse 
brake, but was not able to quite stop before colliding with 
the engine, which had just started forward in the hope of 
avoiding the collision. 

General Hutchinson attributes no blame to any of the 
men on the train or engine, but simply “‘ regrets ” that 
the rule now in general use, requiring the fireman to go 
to the signal cabin in case of unusual detention, in this 
case about 20 minutes, has not yet been adopted by the 
company. To which ‘‘ regret” we add surprise. There 
is no doubt the driver of the standing engine whistled 
three or four times, but the signalman only heard him 
the first time. 

The chief blame is naturally laid on the signalman for 
leaving his cabin in a dense foe, and with a passenger 
train overdue, and for further allowing his booking-lad, 
in distinct contravention of the rules, to meddle with the 
block instruments and levers ; and the lad himself, though 
not so culpable as the signalman, is still much to 
blamed for suggesting a breach of the rules and then act- 
ing in disobedience to them. He also at first made a 
wrong entry concerning the passenger train in his book, 
but could not account for this. 

The shunter in charge of the shunting engine comes in 
for blame, as he left it to attend to a train, without in- 
forming another shunter, who, though standing not far 
from the engine, was unable to see it in the fog, and 
knew nothing of its fouling the main line. 

General Hutchinson further comes to the conclusion 
that it is much to be regretted that fog-signalmen were 
not called out. The signalman had not asked for them, 
as he thought the fog would clear off. Here is one of the 
difficulties of dealing with fogs, especially when they are 
of # shifting nature, as this one appears to have been 
earlier in the night, if not at the time of the accident. 
Signalmen and others who are authorised to call out 
fogmen, naturally hesitate before doing so, as, owing to 
the time which must naturally elapse between the men 
being called out and their arrival at their posts, it is often 
the case that the fog lessens or even clears off, and the 
signalman is blamed for unnecessarily calling the men 
out. On the other hand, if the men are not called out, 
and an accident occurs in consequence, as recently at 
Northallerton, they are again blamed for their negli- 
gence. Until some one invents, and the companies 
instal, recording “‘ fogometers,” it would almost appear 
the best to invest the signalmen with absolute power in 
the ordering out of fogmen, their discretion not being 
Ses except in really flagrant cases. The Inspector 
observes that in this case a fog signal apparatus would 
have been of no use. He also adds that there appears to 


be a habitual disregard of one of the block regulations, 


stating that no obstruction must be allowed at any signal 
station until the block bell signal has been given to the 
station in the rear, and remarks that if this regulation be 
considered unnecessary where electric switches are pro- 
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we are glad to add that owing to the driver of the stand- 
ing engine promptly putting on steam on catching sight 
of the oepremies train close upon him, and to the 
driver of the passenger train also promptly applying his 
brake, the collision was but a slight one, and no wheels 
left the rails, while but seven passengers complained of 
injury. 
‘he accompanying di shows the scene of the 
accident, and the causes which led up to it are as follow : 
During a shifting fog, which, at the time of the acci- 
dent, was decidedly dense, a shunting engine was crossed 
from the down road to the up, in order to be sent into the 
up sidings ; but owing to these being already occupied by 
another train, it was not possible to send it in at once. 
Sykes’ lock and block system is in use between the sorting 
sidings cabin and Herne Hill and Loughborough Junction 
cabins on either side ; and, beside this, there is an electric 
in connection with the cross-over road which has to 
precede the use of the cross-over lever, and so locks the 
up and down home signal levers, thus reminding the 
signalman that he may have left either line fouled. When 
first introduced, this lock prevented trains from being 
‘plunged ” for, but this was found so great a hindrance 
to the traffic, that this latter arrangement had to be 
dispensed with. Besides the electric lock, there is a 
switch, which, when turned, also prevents ‘‘ Line clear ” 
being given. The signalman states that he used both 
these safeguards, and that while waiting to hear from the 
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vided for the same purpose, the rule should be cancelled, 
if not intended to be obeyed, In this we certainly agree, 
as obsolete rules, or such as are regularly and openly 
disregarded with the full knowledge of those in 
authority, should be modified or cancelled, as it is not fair 
that, in the event of an accident occurring, they should be 
used to condemn a man, who had been encouraged to 
think that their breach, and not their observance, was 
= authorised. 

he Inspector points out that the signalling arrange- 
ments require remodelling ; the two home signals should 
be separated and the down one placed where it will protect 
the cross-over road, and not 78 yards on the wrong side 
of it ; and, further, up and down starting signals should 

provided, as without them the adjacent block sections 
are being continually entered by trains from out of the 
two sets of sidings. Lock and block working is an ad- 
mirable thing, and all honour is due to the London, 
Chatham, and Dover Company for having been one of 
the first, if not the very first, to adopt it, but it is certainly 
somewhat startling to find such defective signal arrange- 
ments, as are here disclosed, on such an important por- 
tion of the line. We hope that no time will be lost in 
rendering this and other similar places quite safe. 

@ report concludes with calling the company’s atten- 
tion to the long hours of work of the shunter (11 hours) 
drivers and firemen (10} to 124 hous), and goods guard 
(11 hours), with a view to their reduction. 
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ELECTRICAL APPARATUS. 


21,496. I. A. suain, Senden. Working Railway 
Points and aignens y Electricity. [10 Figs.) No- 
vember 11, 1893.—The objects of this invention are to work by 
electrical means the ogee with the locking bar and locking 
bolt; also to operate the signals and to interlock them with the 
points, and by the use of selector bars to make the movement of 
the points select the proper signal to be operated ; to enable the 
trains to send all electrically-worked signals to ‘‘ Danger” as they 
go by them; tolight the incandescent signal lamps electrically, and 
to make the signal arm select which lamp shall lit, and so do 
away with spectacles where advisable ; to repeat the movements 
of the points, locking bolt, and signals, in the cabin ; to record 
where desired the position of any signal on any locomotive that is 
passing it, both visually and audibly ; and to work any signal elec- 
trically and automatically if desired. The points A are worked by 
a double oT. consisting of two bobbins B, B, on a 
common baseplate C, and two armatures D, D. This double 
magnet is connected to the signal cabin by three wires from the 
battery E. The points shown are facing points with a locking 
bar F, and a locking bolt G actuated by a double magnet H. 
Detector bars I, I are ted ind p dently to each switch 
rail, and each detector bar has a slot in it to allow the locking 
bolt to shoot into it. The detector bars I communicate by means 




















of selector bars S, S with an electrical contact-box J. When the 
points are set for a given road, and are in their proper posi- 
tion, contact is made and circuits are completed to the corre- 
sponding home and distant signals. When the locking bolt 
is shot, it breaks the circuit to the point magnet by breaking 
contacts ¢3, ¢3 on circuit x, and so economises electricity ; it also 
completes the circuit to any signal which works with the points in 
that — and it switches in a resistance R to the magnets 
which work it, and so saves electricity. The circuit which works 
H through contacts ¢4, /4 and pulls out the locking bolt has no 
resistance. The locking bolt is held electrically to insure safety, 
but bya reduced current to insure economy, or it may be shot in 
by means of a weight or spring, or held there in this way and 
worked electrically. The home and distant signal circuits can 
only be completed and the signal lowered to “ Line clear” when 
the points are completely home, and the locking bolt is shot in. 
The signals are lowered by electro-magnets, The current which 
passes to the home signals to actuate them also actuates a magnet 
a, which locks the plunger or locking bolt G. The circuit to the 
locking bar and loc ing bolt magnet H is broken by means of a 
switch b. The points and locking bolt are all repeated by constant 
reverse current repeaters K. (Accepted October 10, 1894). 


24,790. R. E. B. Crompton, London. Brush- 
Holders for mo Electric Machines. [4 Figs.) 
December 23, 1893.—-The brush M is held in a box A by means of 
aclamp screw G and lock nut H. The brush box A is arranged to 
swivel on the brush-holder spindle B in the usual manner. From 
the lower portion of the box there extend two projecting pieces 
D in which is a pin E on which a bellcrank lever K turns. 
The fixed portion of the brush-holder consists of a collar C, fixed 
to the brush spindle B by a nipping screw. A tube or spring-box 
F projects from this portion of the brush-holder, and contains a 
spiral spring L, by means of which the pressure of the brush M 





is maintained on the commutator or collector N. The tension o 
the spring L. may be varied by means of a thumb-nut working 
ona screw. The lever K is notched at R. To take the brush M 
off the commutator N, it is only necessary to press the bell- 
crank lever K forward by means of the knobS. In cases where 
the current is large, a flexible copper strip connection T is pro- 
vided, by which the greater portion of the current is conveyed 
directly from the brush M to the brush-holder spindle B, without 
having to pass through the portions of the brush box A whichturn 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,075. F. W. Crossley and J. Atkinson, Man- 
chester. Gas Engines. [5 Figs.) December 1, 1893.— 
These improvements have reference to the valve gear of gas or 
other internal combustion engines working on the *‘ Otto” cycle, 
and their object is to operate the necessary valves in an improved 
manner directly from the crankshaft, instead of from the usual 
side shaft. When working strokes are not to be made, the 
valve F is not opened by the striker P of the governor Q, but 
this striker P, being thrown upwards by the action of the governor 
at the reversal of the motion at the end of the stroke into the 

osition shown in Fig. 8, opens the charging valve B mechanically, 
instead of the gas valve F, at about the commencement of the 
suction stroke. When thus opened, the charging valve B is _ 
open during almost the whole of a complete. revolution of the 
engine, so that on the return inward stroke no compression takes 
place. The air previously drawn in is driven back through the 
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valve B into the air pipe or chamber from which it was drawn. 
The charging valve B having been opened, the exhaust valve C is 
not operated. The engine thus continues drawing in and ex- 
pelling air until the governor Q deciding that a working stroke is 
required to keep up the speed, the striker P is allowed to open the 
gas valve F, instead of the charging valve B. In this case the 
suction of the piston automatically opens the charging valve B and 
draws in an explosive charge, which is compreesed on the return 
inward stroke and ignited, so as to give a working pressure on the 
outward power stroke. It is then exhausted by the follow- 
ing inward stroke, the exhaust valve C being opened because the 
charging valve B was not opened on the previous power stroke. 
Power strokes will be given at each second revolution so long as 
the striker P opens the gas valve F, but idle revolutions onl = bn 
- _—— valve B is opened instead. (Accepted October 10, 


23,828. C. D. Abel, London. (The Gas Motoren Fabrik 
Deutz, Cologne, Germany.) Generating Elastic Fiuid 
under Pressure. [1 Fig.] December 11, 1893.—A B isa 
closed chamber lined with refractory material, and having at one 
end an injector O for the introduction of air and liquid or gaseous 
fuel, and at the other end a nozzle F for the ‘eotetien of 
steam, and a pipe O for conducting away the elastic working fluid 
produced. The injector C has a nozzle m through which issues 
air supplied from the reservoir G containing air under pressure, 
and a nozzle n through which flows combustible liquid supplied from 
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the reservoir H under pressure. Thepressure within the vessel H 
may be maintained by connecting it by a pipe J with the air pres- 
sure reservoirG. The mixture of air and combustible fluid thus 
injected into the chamber A is there ignited and maintained in 
continuous combustion by an electrical igniting device D. The 
resulting hot combustion gases into the compartment B and 
mix with the steam entering through the nozzle F, thereby super- 
heating the steam. An elastic working fluid is thus produced, 
composed mainly of carbonic acid, nitrogen, and steam, which is 
led off through a pipe O to a steam engine K or other motor. (Ac- 
cepted October 10, 1894). 


GUNS. 


23,297. Sir Andrew Noble and E. W. Lloyd, New- 
castle-on-Tyne. Breechlo; Ordnance. (26 Figs.) 
December 4, 1893.—This invention consists in improvements in 
the breech mechanism described in the specifications of prior 
oa granted to the same inventors, and relating to breech- 
joading guns having a divided screw breech block mounted upon 
a carrier arm jointed to the breech of the gun; and having also 
upon the carrier arm a sliding piece, which, on receiving move- 
ment from a hand lever or otherwise, imparts to the breech block 
the rotation required in locking and unlocking. The present 
improvements provide for the use of an obturating pad to prevent 
the escape of the powder gases. a is the breech of the gun ; a! is 
the divided screw thread cut in the breech ; b is the breech block 
having a corresponding divided screw thread b! to engage with 
the thread in the breech ; c is a pivot on which the breech block 
is carried ; it forms a part of the carrier arm d, which is jointed 
to the breech of the gun by means of the hinge pin e. /f is the 
obturating pad, which rests against the fore end of the breech 
block, and, when the gun is fired, is compressed between it and 
the head g of the obturator. g!' is the stem of the obturator, 
passing through the pivot c. is a hand lever jointed to the 
carrier arm, and connected by a link i with the sliding piece k on 
the carrier arm. It imparts to the sliding piece a movement to 
and fro along the carrier arm. The slide & operates upon the 
breech block to move it as required. In Fig. 2 the obturating pad 
is shown in the bore of the gun. In removing it from the bore to 
the position shown in Fig. 3, it is necessary that the obturating 
should travel truly in a direction lel to the axis of the 
gun, otherwise the pad could not be withdrawn without d e. 
Similarly, in closing the breech, it is necessary that the obturating 
pad in entering the bore should move truly in an axial direction. 





on the spindle. (Accepted Uctober 17, 1894). 





move along its pivot c for the distance required. To impart the 
requisite movements to the breech block, the sliding piece k on 
the carrier arm is furnished with a eee tion k', which enters a 
groove in the face of the breech block. There is an inciined 
groove in the top of the sliding piece &, and there is a radial pro- 
jection 2 connected with the breech block entering this groove. 
In opening the breech, the first movement of the sliding piece k 
along the carrier arm d by the action of the projection x’, turns 
the breech block } suffi Jy to di the screw threads. 








Then the groove in the top of the sliding piece operates on the 
projection / to withdraw the breech block along the pivot. When 
the sliding piece k reaches the end of its course, the obturating 
pad is already clear of the bore. Then the movement of the 
carrier arm d about the hinge joint which connects it with the 
gun, carries the breech block away to one side, and leaves the 

reech open for loadiog. In closing the breech cor ding 
movements occur in the reverse order. The specification also 
describes improved firing apparatus and a safety appliance. (Ac- 
cepted October 17, 1894). 


LIFTING AND HAULING APPLIANCES. 


22,266. C.G. Owen and J.P. Brazil. Hoisting and 
Lowe Apparatus. [9 Figs.) November 21, 1893.—1 is 
a friction ring made as a tubular extension of the hoisting and 
lowering barrel 2, and arranged to surround a friction ring 3 made 
as a tubular extension of the driving pulley 4 grooved to receive 
a driving belt. The barrel 2 rotates upon eccentrically arranged 
eT 5 formed on a shaft 6 which is mounted in bearings 
carried by standards 7, and has fixed to it a weighted lever 9 by 
which it can be partly rotated in either direction. The driving 

ulley 4 is mounted to freely rotate upon a sleeve bearing 10 that 
8 eccentrically mounted upon the shaft 6, and is fixed to the 
standard 7 so that the shaft can, when necessary, turn within it. 
This eleeve bearing is also arranged eccentrically to the ows 
5, upon which the barrel is placed, so that when the shaft 6 





partly rotated, the friction ring 1 attached to the barrel will be 
caused to approach or le from the ring attached to the drivin 

ulley, according to the direction in which the shaft is rotated. 
n the bedplate, close to the friction ring 1 on the barrel 2, is 
secured a brake block 11 of wood, against which the friction ring 1 


-] will be brought when the shaft is turned sufficiently in one direc- 


tion. As shown in the diagram, Fig. 2, the arrangement is such 
that if the parts are in the relative position shown in full lines in 
that figure, the friction rings land 3 will be in frictional driving 
contact with each other, so that the drum 2 will be rotated by the 
pulley 4. If thelever 9 be moved from the position @ to the posi- 
tion 6, the two friction rings will be disconnected from each other, 
leaving the drum free. If the lever be then moved into the 
position c, the exterior of the friction ring 1'will be broughtagainst 
the brake block 11, which then acts to retard movement of the 
drum. (Accepted October 17, 1894), 


187. J.P. Roe, London. Apparatus for Transport- 

L by means of Travelling Ro: or Cables. 
{9 Figs.) January 3, 1894.—This invention relates to improve- 
ments on similar apparatus described in the specification of Patent 
No. 15,913 of 1888. 1 is a gripping block having in ite underside 
a V-shaped pone 2 which, ding to the p t invention, 
is made either doubly inclined in the direction of its length, as 
shown in Fig. 1, or of circular arc shape as shown in Fig. 2, 80 
that such block can turn upon the rope asa bearing. 3 is the 
projection formed on one side of such groove for engagement 
with a strand of a cable. Figs. 3 and 4 show two such grooved 
blocks applied to a backbone 4, the projection 3 on the front block 











1 being at the forward portion of the groove therein, and that (3*) 
on the rear block 1* being at the rearward portion of the groove 
in such block. Assuming that the travelling rope 5 is running in 
the direction of the arrow, and that the portion thereof on which 
the apparatus is applied commences to move in a downward 
dean, the frame 4, under the action of the load carried there- 
by, will move longitudinally for a short distance relatively to the 
blocks and turn them on the rope into the positions shown in 
Fig. 3, so that the projection 3 on the inner side of the forward 
block will be brought into the proper position to engage a strand 
of the rope, whilst the projection 3* on the inner side of the rear- 
ward block will be raised clear of the rope as shown, and thus 





This is provided for by so mvunting the bieech blo.k that it can 





rendered inoperative. When the rope becomes inclined in the 
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opposite direction, although travelling in the same longitudinal 
direction as before, the frame 4 will move a short distance in the 
backward direction and automatically move the blocks into the 
— shown in Fig. 4, in which the projection on the rearward 

lock will be brought into the operative position, and that on the 
forward block into the inoperative position. The movement of 
the blocks may be effected by pins 6 carried by the ends of the 
backbone 4 and extending through slots 7 formed in the corre- 
sponding blocks. In this way the projection that is for the time 
being out of action is prevented from assuming such a position 
relatively to a strand of the rope as to interfere with the proper 
engagement of the other projection with the rope. (Accepted 
October 17, 1894.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


12,012. R. Wootton and B. Hewitt, Birmingham. 
Releasing Tubes. [7 Figs.) June 21, 1894.—This inven- 
tion relates to improvements in the mode of and means for re- 
leasing tubes from the mandril or solid bar upon which they are 
drawn. To release the tubes they are run through the horizontal 
rolls A, A', which are provided with grooves a4 so shaped as to 
press upon the tube K on two sides (Fig. 2), and thus roll the tube 
into a slightly oval shape, the bulge taking place at <1 on each side. 
These rolls A, A! feed the tube into vertical rolls B, B*, which 





are of a similar shape to the horizontal rolls, but exert their pres- 
sure upon the reverse sides of the tube so as to slightly bulge 
out the sides which had been previously pressed (Fig. 3). The 
rolls are so adjustable one to ther that the nip of the seeond 
pair of rolls is exactly at right angles to the = of the feeding 
pair A, Al. After the tube has been enlarged in this manner, the 
removal of the mandril or bar M is comparatively easy. The tube 
as it enters the rolls A, A' is drawn through the rollers D, D', and 
is thereby straightened. (Accepted October 17, 1894). 


16,984, F. Eisenbeis, Wellesweiler, Germany. Com- 
bined Ventilating Fan and Motor. [4 Figs.) September 6, 
1894.—According to this invention, a fan for ventilating mines is 
combined witha Pp d-air motor which rotates the fan so as 
to cause the foul air to be withdrawn, whilst at the same time 
fresh air is forced into the mine. The fan casing A has an inlet 
A! for the foul air, which is discharged through a central open- 

















6.984 | 


ing. The driving shaft a of the fan } is actuated by the crank a’ 
of the compressed-air motor B. The cylinder B! of the motor B 
is of the oscillating type, and its — is actuated by com- 
pressed air supplied by a pipe to the inlet port of the cylinder 
valve face, and whence the fresh air is exhausted through the 
exit port to ventilate the mine. (Accepted October 10, 1894). 


PUMPS. 


18,865. S. Alley and J. A. MacLellan, Polmadie, 
Renfrew, N.B. Direct-Act: Steam Pumps. (8 Figs.) 
October 9, 1893.—A is a lateral inlet by which steam is admitted to 
the chamber of the slide valve when it is arranged at the side of 
the cylinder. According to the present invention, this valve 
chamber is employed as a passage, and containsa tube B, which 
is screwed into end blocks C and D. The lower block C com- 
municates with the lower end of the cylinder, and the upper 
block D has through it four passages, one d making communica- 


valve F is made with three pistons, of which one / isa little 
smaller than the others /!, f2. The valve works within a cylin- 
drical shell G nee suitable ports. The steam enters a space 
surrounding the shell and thence passes between the pistons / and 
f1, and by the port d ord! to the lower or upper end of the cylin- 
der as the case may be, while exbaust passes by d! ord to the 
valve chamber to the right of /, or between f! and f2, and thence 
by passage gto the discharge gi. The valve F is moved in the 
usual way by the reversing valve E, which through passages e2, 23 | 
puts the space at the larger end of the valve chamber in com- 
munication with the steam eon and with the exhaust alter- 
nately. (Accepted October 10, 1894). 


SHIPS AND NAUTICAL APPLIANCES. 


861. A. J. Collin, porno, Durham, and A. 

° wtnall, Manchester. rding Signals. [10 
Figs.) November 15, 1893.—This invention has reference to appa- 
ratus designed to automatically record signals asgiven and received 
between the engine-room and the bridge (and, if desired, at other 
places) on board ship, and to record the times of sending and re- 
ceiving said signals, and also, if desired, to record the number of 
revolutions of the engine ahead and astern. The improved record- 
ing apparatus consists of: A contact finger A moved by the handle 
of the telegraph on the bridge (or in the engine-room); two lever 
contacts B°, B! at each marked point on the circumference of the 
dial C, but one only acting when the handle is moved in one 
direction, and the other only when the handle is moved in the 
opposite direction ; a number of electro-magnets D1, D9, corre- 
































sponding in number to the number of signals on the engine-room 
telegraph dial; armature levers K for the electro-magnets, each 
having a stylus E ; electro-magnets for recording the time that the 
signals are given ; armature levers for these electro-magnets, each 
soge 4 a stylus or other marker ; electric clock devices for record- 
ing the time that the signals are severally given; a tape F for 
receiving the record marks ; and clockwork for moving the band. 
Two electro-magnets O, P, are provided, each with an armaturelever 
with a stylus for recording the number of revolutions of the en- 
ine shaft, the one electro-magnet for ahead, the other for astern, 

th in circuit with an electro-magnet for controlling the clock- 
work for moving the record band. Two studs on the engine shaft, 
two contact- ers operating with the said studs and in circuit 
with the two electro-magnets, and switch appliances, are also pro- 
vided for putting the gear for recording the revolutions in or out of 
action. (Accepted October 17, 1894). 


STEAM ENGINES, or ane EVAPORATORS, 






































tion from the valve chamber to the tube B, ano'her passage d! 
which communicates with the upper end of the cylinder, and two 
es d2 which make communication from the annular space 
around the tube B to the valve chamber. This valve chamber is | 
formed in the cover of the cylinder, which has also a chamber for 
a small reversing valve E. The reversing valve is worked in the 
usual way by a rod e acted on by the steam piston, but it is pro- 
vided with a spring-pressed piece e! to bear against the valve and 
prevent it from being blown away from the port face. The main 


22,229. J. J. Meldrum and T. F. Meldrum, Man- 
chester. Steam Generator and other Furnaces. 











a is the furnace flue of an internally fired steam generator. b is 
the front plate of the generator ;c is the ashpit ; d isthe furnace 
front plate, consisting of a single plate of wrought iron or steel, 
fitting in and held in the furnace aperture in the plate b by bolts, 
with its face flush with that of the plate b, and inclosing the 

ce above the dead-plate and firebars and the ashpit c, that is, 
the whole furnace. e are steam jet blowers fastened by their head 
to the plate d, and having their bodies lying substantially whclly 
within the ashpit c. f is the steam pipe from the steam generator, 
through which steam is supplied to the blowers. f! is a regulating 
cock. g isa chamber by which the steam supplied to the blowers 
is superheated on its way to the blowers. It is located within 
the furnace above the dead-plate, and is of the form of a hollow 
arch extending from one side to the other, the ends of which rest 
on plates nm. One end connected with the peg J by the branch g! 
is the saturated steam inlet, and the other by the branch g2, is the 
superheated steam outlet. h is the pipe by which the outlet 9? is 
connected with the blowers, and through which the superheated 
steam is conveyed to the blowers. Valves J, arranged in and at 
each side of the dead-plate k2, serve to admit a secondary supply 
of air, or air and steam, from the ashpit to the space above the 
bars, and to the flames and gases in the furnace. (Accepted 
October 10, 1894). 


22,982. J. W. Reed, Jarrow, Durham. Steam 
Generators. (4 Figs.] November 30, 1893.—An upper hori- 
zontal chamber A is ted to two lower horizontal chambers 
A' by tubes 2 of small diameter, the furnace F being situated 
between the lower chambers. At each end of the boiler, each end 
of each lower chamber A! is connected by a diagonal circulating 
pipe 3 to the ends of the upper chambers. The furnace and tubes, 
and part of the chambers, are incased with metal sheeting and 

















non-conducting covering material. From the upper portion of 
this casing flues lead to the chimmey 4. The lower chambers A! 
are formed with circular or convex upper surfaces for the tube 
ends, and with flat lower surfaces queried with openings 6 fitted 
with flat doors 7 for the purpose of affording easy access to the 
interior of the lower chambers. The tube ends are secured in the 
tubeplates by means of parallel or slightly tapered ferrules 9, 
which screw into the tubeplate, and into which the tube ends are 
screwed. (Accepted October 10, 1834). 


MISCELLANEOUS. 


21,451. J. Brock, A. E. Hetherington, F. Hurter, and 
J. Raschen, Widnes, Lancs. Manufacture of Sulpho- 
cyanides and Apparatus therefor. [1 Fig.) November 
10, 1893.—This invention is based on the well-known reaction 
between carbon bisulphide and ammonia, known as the Gelis 
Pp , which prod successively sulpho-carbonate and sulpho- 
— of ammonium. The present invention has for its object 
the more economical utilisation of the raw materials employed, as 
well as a more rapid production of sulpho-cyanides than hitherto, 
and the recovery of the sulphur and the ammonia which are not 
finally contained in the sulpho-cyanide. According to this inven- 
tion a mixture of carbon bisulphide, ammonia, lime, and water, 
is agitated in a suitable apparatus, and the mixture is heated 
ouaeaiy to a temperature preferably above 212 deg. Fahr, The 
lime forms the base for the sulpho-cyanide and absorbs sulphuretted 
hydrogen gas, which would otherwise be evolved and carry away 
some carbon bisulphide vapours and ammonia. There are used 











for every 100 parts (by weight) of carbon bisulphide, at least 33 
parts but preferably 45 parts of ammonia (calculated as anbydrous 
ammonia), 180 to 200 parts of slaked lime in the form of fine 
powder, and sufficient water to permit of proper agitation of the 
mixture. A suitable amount of water is from 500 to 1000 parts, 
inclusive of that contained in the liquid ammonia. The propor- 
tions of carbon bisulphide and ammonia are such, that for every 
molecule of carbon bisulphide there shall be present in the 
mixture two molecules of ammonia. The apparatus comprises a 
steam-jacketed cast-iron or steel cylinder A provided with an 
agitator B driven through gearing C by an engine D. Eis the 
inlet pipe for ammonia liquor, and for carbon bisulphide. F 
is an aperture or pipe for the introduction of sieved lime. A tap 
H an oes allow the displaced gases to escape to the 
ammonia-absorbing apparatus, which consists of a cold water 
tubular condenser T. Any vapours escaping condensation pass 
on to coke scrubbers X. Samples may be withdrawn through a 
tap N. The charge, when freed from ammonia, is withdrawn 
through a tap Q. (Accepted October 17, 1894). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

i with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford- 
street, Strand. 
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{10 Figs.) November 21, 1898.-- These improvements have refer- 


Nort Sra AND Battic Canat.—The Rendsburg and 
Kiel section of this canal has been completed eight 





ence to furnaces in which coal or solid fuel is burned upon a grate. 


months in advance of the stipulated time, 
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rooms in a state of spotless cleanliness, and to| providing large buildings of considerable archi- 

THE COLOGN . LIGHTING peter apparently unnecessary sums over their |tectural pretensions, ond inatalling in them engines 
: Reet _ |decoration. It is not from mere love of display, or | of very high economy, giving to each ample space 
In one respect, at least, the Continental electric | from a lavish disposition, that keen Lancashire men and such surroundings that they can, and must, be 
lighting stations are far ahead of those in this lay out money in this way, but because they know | kept in perfect order. The high price of gas, and 
country, that is, in regard to general appearance. that by giving dignity and importance to their|the social conditions of foreign towns, render it 
There is associated with them the solidity and machinery they secure for it increased attention and | possible to count upon a relatively large de- 
spaciousness that should belong to installations de- | regard. The order and beauty of its surroundings| mand, and hence the stations can be fitted 
signed to work for a long time at a minimum cost | accentuate defects in such a way as to render them'up, from the first, with large units, giving 
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for repairs, and which we generally find in care- | intolerable even to a lazy attendant. With ample|the great advantage, from the point of view 
fully planned and successful enterprises of other | space and plenty of light, faults display themselves | of appearance, of a few engines of considerable 
kinds. They have the air of being laid out with | at once, and must be remedied before they have had | power. A compound Corliss engine of 400 to 600 
the full confidence in the future of electric lighting, | time to grow serious. In an electric lighting station | horse-power, coupled direct to an alternator of cor- 
and with the certainty that there will be ample | the same conditions are found as in the engine-room | responding size, can be made an imposing piece of 
time for reaping the benefits derivable from the of a mill, but on a larger scale, and it is a fair infer-| machinery, and one that well deserves worthy sur- 
copepnent of expensive machinery and elaborate | ence that methods which have been approved by|roundings. It is undoubtedly an easier task for 
buildings. Their designers reflect the spirit that | experience in the one should be followed in the the engineer in charge to keep his men in a high 
causes many cotton-spinners to keep their engine- other. Accordingly we find Continental engineers state of discipline and to avoid small wastes and 
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great breakdowns, if his plant is on this scale, than 
if it be composed of a considerable number of 
small quick-speed engines, inconveniently crowded 
together among a wilderness of steam, exhaust, 
and drain pipes. We do not suggest that 
the method of large engines and few of them is 
applicable in all instances. Unfortunately it is 
seldom so in this country, and it was not until the 
erection of the City of London Electric Lighting 
Company’s station that an opportunity was afforded 
our engineers for equalling what had been several 
times done abroad. This, however, only refers to 
the size of the units. If the station were laid 
out in the palatial manner that obtains in Ger- 
many, it would certainly occupy six times the area 
it does. 

Undoubtedly our engineers and financiers have 
often failed to exhibit a becoming faith in the ad- 
vantages of the electric light, and have pro- 
ceeded with a caution that was unnecessary. The 
fact that it was dearer than gas has oppressed 
them, and has made them forget that their possible 
customers were commercial men who were able to 
realise other conditions than those which could 
be expressed in quarterly bills. They have 
aimed at making a profit the first year, and 
have designed their plant to that end, leav- 
ing the future to take care of itself. The 
result has been the adoption of small units, with 
numerous additions as the demand grew, until 
central stations have, in many instances, become 
crowded with far too many engines and appliances 
to admit of their ever receiving that scrupulous care 
which is desirable. As an example of the opposite 
mode of procedure, in which the future, rather 
than the present, has been considered, and small 
capital expenditure has been subordinated to 
broader considerations, we may take the electric 
supply station of Cologne, erected by the Helios 
Company, of Cologne-Ehrenfeld. In this station 
there are only four direct-driven alternators, 
yet it is provided with 1925 horse-power, and 
is contained in a very handsome building of 
considerable size and architectual pretensions. 
Each engine and alternator has ample space 
around it, so that it can be inspected from all sides. 
It is elaborate in design and finish, and has such 
ornate surroundings that it would seem a crime to 
allow it to fall into a condition of dirt or disrepair. 
The engineer has evidently had the idea that the 
machinery which did the work—the dividend- earner 
—should betreated not asa slave, but as an honoured 
servant, and has given expression to his opinion by 
housing it in a spacious building, worthy, in re- 
spect of size and decoration, of the work to be done 
in it. 

When the municipality of Cologne finally de- 
termined to supply the town with electric light, 
they invited contractors not only to state the price 
at which they would do the work, but also to specify 
the kind and size of machinery they would employ. 
After the various plans had been sent in and con- 
sidered, Mr. A. Hagener, the then managing 
director of the gas and water works, reported that 
the alternate-current transformer system was the 
most suitable to the conditions existing at Cologne. 
The municipality voted 92,500]. for the work on 
February 13, 1890, and in the following April the 
Helios Company commenced operations, completing 
the contract at the end of 1891. The central 
station is at the extreme west of the town, close to 
the fortifications, and rather more than half a mile 
from the River Rhine. This spot appears to have 
been chosen because it was already the site of 
another municipal enterprise—the water works— 
the two works being most conveniently operated 
together in such a way as to keep the load on the 
boilers almost constant. One battery of boilers sup- 
plies both installations. During the early part of 
the day, when the German fr vw is carrying on her 
crusade against dirt most vigorously, the greater 
part of the steam from the boilers is taken by the 
pumping engines ; but as evening approaches ‘this 
demand slackens, and the main part of the output is 
at the service of the electric lighting plant. By 
this very convenient arrangement considerable 
economy is effected, as much of the loss resulting 
from banked fires is avoided, and the stokers have 
uniform work during the day. 

The engine and boiler rooms are built side by 
side (see section, Fig. 1, page 726). The latter is 
151 ft. long, 42 ft. 8 in. high, and 23 ft. wide. It 
contains eight water-tube boilers, each having 2282 
square feet of heating surface. These boilers are 
worked at a pressure of 6 atmospheres, and are fired 





with a mixture of coal and breeze. The engine-room 
is 151 ft. long by 52 ft. 6 in. wide by 31 ft. 
6 in. high, and contains three engines of 600 horse- 
power each, and one of 125 horse-power. All 
the pipes are arranged in the two storeys 
below the engine-room. The three large engines 
have cylinders 25.6 in. and 37.4 in. in diameter 
respectively, with a stroke of 49 in. They have 
double-beat valves, and with a cut-off of 22 per 
cent., and steam at 5.5 atmospheres, they give, at 
85 revolutions per minute, 590 indicated horse- 
power each, and at 38 per cent. cut-off, 750 indi- 
cated horse-power. The small engine which takes 
the day load (Fig. 2) has only one cylinder, 17.7 in. 
in diameter by 35.4 in. stroke. Its output is between 
125 and 150 effective horse-power. The alternators 
are direct driven, and are of the Lontin type. 
The dimensions of the large ones are : Diameter of 
armature ring, 199 in. ; diameter of magnetic field, 
169.3 in.; and depth of armature and field, 
16.54 in. The corresponding dimensions of the 
small alternators are 136 in., 118 in., and 
11.8 in. Both the magnets and the armature 
cores are built of subdivided iron, in the form of 
T-shaped stampings of soft iron sheets ,}, in. thick 
(Fig. 4). These are firmly pressed together with 
sheets of thin paper between them. When the 
armature coils are built up they present the form 
shown in Fig. 3; they are connected to the frame 
rings by T-irons, and carry coils of the form illus- 
trated in Fig. 5. Thestampings of the field magnet 
cores are two-legged, and are put together in such 
a way as to break joint. The copper winding of 
the armature coils is formed of four layers of cotton 
thread. The body of the coil is constituted by 
many layers of press-board, glued together and 
boiled in an insulating material. By this process 
the insulation increases to such an extent that the 
walls of the coil can withstand pressures of 60,000 
volts. The copper windings of the field magnet, 
which has 72 poles, are placed upon zinc cases. As 
shown in Fig. 2, a heavy cast-iron frame surrounds 
the magnet wheel and carries the armature bobbins, 
which are not visible in the figure. This frame is 
bolted together to facilitate construction, and can 
be slidden laterally to allow access to the revolving 
magnets. 

Each alternator has an exciter beside it on the 
same shaft. The magnet field of the exciter is 
carried upon the fixed armature frame of the 
alternator, while the armature is, of course, keyed 
to the shaft. The diameter of the armature is 
63 in., and that of the eight-poled field-magnet 
85.4 in., while the length of both is 10.6 in. The 
armature is a Gramme ring, with its windings 
placed in small slots, whose section decreases near 
the periphery. The connection between the arma- 
ture of the exciter and the field of the alternator is 
made by means of sliding rings fastened to the 
commutator. The electromotive force of the com- 
pound exciters increases with the load. Thus, 
with the whole resistance in the shunt-winding 
circuit, the electromotive force is 65 volts with no 
load, and 90 volts with full load. By reducing 
the resistance the electromotive force can be in- 
creased to 130 volts. Each exciter is powerful 
enough to serve for two alternators, if required. 

The electric arrangement of the station is shown 
in Fig. 6, and more in detail in Figs. 7 to 10, page 
727. There is no general switchboard, but in 
place of it there are stands of levers (Fig. 8) fixed 
in an overhead gallery. and columns for the mea- 
suring instruments. The levers are connected up 
to the switch-room, which is locked during the 
working of the station. It contains for each of the 
dynamos two switches, one for alternate and one 
for continuous currents; and one resistance box 
containing two independent rheostats, one for the 
field of the alternator and one for the shunt wind- 
ing of the exciter. We extract the following 
account of the method of operation of the switch- 
ing arrangement from an exceedingly handsome 
volume* issued by the Helios Company, and 
to which we are indebted for our illustrations 
and most of our facts: ‘‘'To each of the dynamos 
corresponds a lever arrangement (Fig. 8) with four 
levers. The lever a controls the alternate current 
switches, and can be brought into four positions. 
At the vertical or first position, all the of the 


* “The Electric Central Stations at Cologne and 
Amsterdam,” by Carl Coerper, Managing Director of the 
Helios Company, Cologne-Ehrenfeld. Translated from 
the German by Clarence P. Feldmavn. London: The 
— Electric Company, 55, Red Cross-street, 

arbican. 





alternate current switches are lifted, as shown in 
Fig. 10. The dynamo is then totally out of circuit. 
At the second position the rods of the switches I. 
and IIT. (Fig. 10) connect the leads of the alternator 
to the load resistance.’ [It is the custom of the 
Helios Company, before switching an alternator 
into parallel with one already running, to put an arti- 
ficial load upon it by means of a resistance.] ‘‘ The 
third position of the lever can only be reached after 
having introduced a sufficient part of the load re- 
sistance into the circuit of the alternator by means 
of the handwheel e. This is attained by a locking 
device, shown on Fig. 8, which is moved laterally 
by turning the wheel. By doing so the conical 
wheels shown on the same figure are also moved, 
and a gradual introduction of the load resistance is 
produced. After the alternator has been loaded in 
this way, the lever is free to move, and can be 
nee into its third position, where it connects the 
oaded alternator either in parallel to the network 
or to another alternator. If the lever is brought to 
the fourth position, the load resistance is taken 
out of the circuit. The dynamo is then feeding 
the network either alone, or in parallel with 
other alternators. The last movement of the 
lever, from the third to the fourth position, can, 
however, only be performed after having replaced the 
locking device, and thereby having taken the load re- 
sistance out of circuit by moving the handwheel e. 
In this way the high-pressure circuit can be con- 
trolled without any danger. The load can only be 
gradually put on and taken off, thus avoiding 
shocks or oscillations in the number of revolutions. 
As the succession of handlings is a fixed one, a 
simple labourer is able to serve the controlling 
device. .. . The load resistance consists of 44 
frames, each of which is 102 in. high, 24 in. wide, 
and 2.76 in. deep, and is wound with 100 turns (equal 
to 439 ft.) of asbestos rope braided with nickelin 
wires. This winding is doubly insulated from the 
frame by means of an incombustible material. Ata 
potential difference of 2000 volts, each frame con- 
verts about 11,000 watts of electrical energy into 
heat. The frames have no self-induction; the 
number of watts dispersed by them is therefore 
equal to the product of the volts and the amperes. 
At the highest temperature that can be reached, 
the resistance increases only by 1 or 2 per cent. 
Each frame is connected to one key of a claviary, 
which is moved by the handwheel of the lever 
work. As one frame is introduced after another, 
it is possible to load the alternators gradually up to 
450,000 watts.” 

The lever d moves the continuous current switch 
shown in Fig. 9. This is drawn as first made, but 
it was afterwards modified by being mounted on 
the wall of the building instead of being placed on 
the underframe of the resistance boxes. The 
lever d (Fig. 8) may occupy three positions. If it 
is placed vertically, the compound exciter is dis- 
connected, and the field of the alternator is con- 
nected to one of the working exciters. If the 
lever is brought .into its second position, the 
exciter reaches 65 volts, and is able to excite 
its own alternator. In its third position, the 
lever d couples the compound exciter parallel to 
one or all of the working exciters in such a way 
that the series winding of one exciter is passed by 
the armature current of the other, while the ter- 
minals send their currents into two collecting leads. 
‘* This way of coupling compound dynamos, which 
has been employed by the Teles Company since 
1884, offers the advantage that there is no change 
in the potential at the moment of coupling, and 
makes a previous loading of the dynamos unneces- 
sary.” The levers b and c (Fig. 8) are connected 
to the sliding arms of two independent resistances 
in the iron box (Fig. 9), and are able to introduce 
these resistances into the field magnet circuit of 
the alternator, and the shunt winding of the ex- 
citer. 

The practice of using a load resistance to facilitate 
the parallelising of alternators is, we believe, peculiar 
to the Continent. It was proposed by Professor 
Forbes for the immense machines to be erected at 
Niagara, but we have not heard that it will be used 
there. In England it is considered unnecessary ; 
the fact, however, that it is used by the Helios 
Company, and by Messrs. Ganz and Co., with whom 
| they are, to acertain extent, associated, shows that 
it has advantages for the type of machines we 
are describing, that is, for machines with iron in 
thearmature. The moment for putting the alter- 
_nators in parallel is decided by the action of phase 
| lamps, fed from a transformer energised by both 
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machines, in the well-known manner. When the 
phases correspond, the lamps burn steadily. 

Referring to Fig. 6, the measuring instruments 
there shown are either collected on the columns or 
placed on the large girder over the lever frames 
(Fig. 1), where they can be seen by the man handling 
the levers. The levers b and c are only used when 
large changes are to be made. Small variations in 
the load are met by an automatic regulator for con- 
stant potential difference. The solenoid of this 
regulator, shown to the right of Fig. 6, is traversed 
by a transformed current of the same potential 
difference as exists on the mains, but which can be 
regulated by the small resistance shown to the right 
of the solenoid. This solenoid acts upon an iron 
core, which is partly supported by a float fixed at its 
lower end and immersed in liquid. At its upper 
end the float carries four mercury cups, into 
which dip contacts from the ends of a number of 
resistances, forming together a rheostat connected in 
series with the shunt winding of the exciter. If the 
mercury cup rises, it connects a greater number of 
spirals in parallel. The excitation is thus increased, 
and also the potential difference at the terminals of 
the alternators. If the contrary takes place, the 
excitation is decreased, and in this way a constant 
potential difference is kept up at the machine. 

The high-pressure current is led to three main 
switches on the underground floor (Fig. 1). These 
switches are of the same construction as those illus- 
trated in Fig. 10. Upon an ebonite block are 
mounted four iron cups, surrounded by ebonite 
cylinders filled with mercury, and covered with 
ebonite caps pierced by central holes. To each of 
these iron cups one terminal of the leads is connected 
by means of bolts and nuts. The four contact-rods 
are mounted below a second ebonite block, and are 
connected, two and two, by fuses. If the block be 
lowered, the contact-rods pass into the mercury of 
the lower cups through the apertures in the lids. 
At its lower end each rod is provided with a 
conical piece of soapstone to prevent the formation 
of anarc. Each switch is designed for two leads 
and two returns, and the levels in the mercury cups 
are such that the coupling of the interior conductor 
of the concentric cable is the last, and its severance 
the first, operation of the series. By means of 
these three main switches the high-pressure leads 
are connected to three concentric cables leading 
from the station into the town. The general net- 
work can be divided into 12 sections by the aid of 
13 switch stations such as shown in Fig. 13. The 
method of coupling up the distributing mains under 
the streets is shown in Figs. 11 and 12. 


(To be continued.) 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(By our New York CoRRESPONDENT.) 
(Continued from page 696.) 

OnE of the most interesting excursions during the 
Bridgeport meeting, was that to the mill of Messrs. 
Benedict and Butnham. This company have just 
completed a plant for manufacturing seamless 
tubes by the Mannerman process. Your corre- 
spondent went there at once, only to find that it 
was not in operation, although the machinery was 
allin. The manager stated it had been arranged 
to run it, but some unforeseen obstacle would 
prevent till the following day. They showed us, 
however, 13 train of rolls, driven by a magnificent 
Corliss engine, and sheet brass and German silver 
were rolled for our benefit. The annealing furnaces 
were heated by oil, which is an innovation on the 
former plan of using wood; the method, it was 
confidently predicted, would be an utter failure, but 
it has proved to be a shining success, increasing 
the output and improving the quality. Seamless 
tubing was manufactured for the visitors, and also 
wire drawing made. 

The works of the Waterbury Brass Company 
received the highest encomiums from the visitors, 
as did those of Randolph and Clowes, where very 
large seamless tubes were drawn. The Farrell 
Foundry, and Holmes, Booth, and Hayden’s works, 
were also inspected, and, like the others, were 
pronounced models of completeness. Every one in 
all the places visited seemed glad to see us, and to 
give us all possible information, with one ex- 
ception, the Scovill Manufacturing Company ; 
and it was at this place your correspondent 
expected special attention, on personal grounds, 
having received an invitatiun to visit the place some 








time previous. Why they should have invited the 
Institute at all remains a mystery, for they showed 
us absolutely nothing, except the sample room, 
where they expressed a willingness to receive orders 
for their goods. Their specialties are in stamped 
work, such as combs, buttons, matchboxes, ec. 
We were taken on a long wet walk, to the upper 
end of their yard, and shown some furnaces where 
they melted brass, and also saw some very inferior 
plant, and were told that the rest of the works, 
which meant about nine-tenths of them, could not 
be seen, although they went through the absurd 
process of taking the ladies through the button 
factory. The writer believes they had very little 
worth showing, and probably felt they could not 
stand a comparison with other plants at Waterbury. 
We went away with the feeling of having been in- 
vited to visit a man’s house, and being entertained 
by the servants in his kitchen. It was quite com- 
petent for the firm to decline to tender an invita- 
tion, but having done it, they owed it to their 
guests to receive them in their best rooms. The fact 
that they presented us with souvenirs, in the shape 
of match-boxes and combs, after leaving the place, 
did not take away our resentment at the treatment 
we received, in such marked contrast to the great 
courtesy and attention enjoyed at every other place 
in Waterbury. 


A Unirep States Nicket Mine. 

On returning to Bridgeport we had an evening 
session, at which Professor J. F. Kemp read a 
paper on ‘‘A Nickel Mine at Lancaster.” This 
enjoys the distinction of being the only productive 
nickel mine in the United States which has been 
developed, although discoveries of nickel have 
occurred in several other places. The ore 
resembles that of Canada, or Norway, being pyr- 
rhotite. The author stated that the rock was marked 
through and through with mundic, and is horn- 
blendic in structure. It contains about 1 per cent. 
nickel, some copper, and a little gold. The deepest 
workings are 250 ft. deep. The mine was worked 


by Mr. Wharton until February last, but it is said | H 


to be now full of water. The nickel deposits at 
Riddles, Oregon, resemble those of New Caledonia. 


EXCURSIONS. 

The next morning, we were invited to visit the 
manufactories of Bridgeport. The party were first 
taken for a beautiful ride on the electric road 
of some six or seven miles, and then started in 
parties to see various industries. Your corre- 
spondent went at once to the works of the Bridge- 
port Brass Company, and saw so many articles 
manufactured from this material as incite wonder 
as to where it all came from. They showed us, 
however, where they cast it, and from thence we 
passed through rooms where we saw the various 
parts of lamps made. No one realises how many 
parts a lamp has until you see them ready for 
assembling. This company makes bicycle lamps of 
a very high order, in fact, the finest your correspon- 
dent has ever seen. 

We next went through the immense establish- 
ment of the Wheeler and Wilson Sewing Machine 
Company, and the delicacy of some of the instru- 
ments was remarkable, especially the one which 
makes the needles. One machine here was the 
invention of one of our members, who was present. 
It was a machine to make horseshoe nails, invented 
by W. F. Durfee, and it is claimed that it reduces 
the waste of material toa minimum. Its capacity 
is 120 nails per minute, and if a defective nail is 
made there is an electrical attachment which stops 
the machine at once. From here we went to the 
Holmes and Edwards Silver Company’s works, 
where plated ware is made by a peculiar process. 
It consists in soldering a piece of sterling silver in 
the back of the bowl and handle before plating, 
thus securing the wearing surface of solid silver. 
This business was established-in 1872, and is 
to-day on a very large scale. The company em- 
ploy between 300 and 400 men, and turn out 150 
gross of pieces per day; the power plant con- 
sists of three boilers of 80 horse-power each and 
two {engines of 250 horse-power each. This firm 
made the handsome souvenir badges given to each 
engineer, struck from dies, the material being 
aluminum bronze furnished by Dr. Waldo, to whom 
more than to any one else the great success of this 
meeting was due. Thenext factory visited is managed 
by the same firm, and in it are constructed steel 
chains made automatically from wire by a most 
ingenious machine, which bends the wire and forms 





an endless chain at a stroke ; as it leaves the ma- 
chine, the edges are smoothed by a cutting chisel. 
One man can tend several machines, as all he does 
is to put on a new coil of wire and remove the 
finished product. ‘Tests of this chain show the 
strength to be about 1} times the strength of a 
single section of the wire from which it is made. 
The interest of the invention naturally lies 
in the machine by which the link is sade, and 
it is sufficient to say that a beautiful flexible chain 
is produced, and there are no projecting ends, al- 
though, as stated, there is no welding. These 
chains are used for making traces, halters, cow 
ties, dog leads, kennel chains, besides many other 
special uses on agricultural implements, windmills, 
&c., and are constantly increasing in public favour. 
Each visitor received a souvenir spoon and a chain 
on leaving the respective factories. 

From here we drove through Seaside Park, 
beautifully laid out along the Sound, and admired 
a fine statue of P. T. Barnum, which is not only an 
excellent likeness, but a work of art. 

Afterwards we went to the Seaside Institute, a 
building well-appointed and tastefully furnished, 
erected by the Warner Brothers as the home of the 
employés of their corset factory, which is adjacent. 
It is very much on the style of the Stewart Home 
(now the Park-avenue Hotel), only not nearly so 
large. There are reading-rooms, a refectory, and 
dormitories, all of which were scrupulously neat, 
and seemed very comfortable. We then visited 
the Warner Corset Factory, where some 1400 
operatives are employed in constructing those 
instruments of grace and perhaps of torture. They 
make all kinds, from the cheap ones to those of 
exquisite mould, and made of fine silk. They are 
said to be fitted to living models, and inquiries 
were made by one Western member if the office of 
fitter was vacant. A sail on the Sound com- 
pleted the day, and a fish dinner occupied the 
evening up to midnight. One speech on this 
occasion was particularly noticeable from its 
appositeness to mining engineers; it was by the 
on. W. D. Bishop, at one time president 
of the New Haven Railway. He began by 
saying that mining engineers were like prairie 
dogs, woodchucks, and wolves, in that they bored 
holes in the ground, but that they differed from the 
animals because, while the latter lived in the holes 
they made, the engineers got their living out of 
theirs. He gave a humorous account of his own 
experience in mining ventures, in soap mines, oil 
wells, coal and iron mines, &c., in all of which his 
investments had vanished in the holes bored in the 
earth. He then read a prospectus of the Woodlawn 
Gold Mining Company for the year 4894, in which 
it was announced that a company had been formed 
to mine the long lost but at last discovered cemetery 
ground of Woodlawn for the gold buried in the 
teeth of the nine or ten million corpses deposited 
there. It was estimated that an average of 7.50 
dols. worth of gold was buried with each corpse, 
and this 70,000,000 dols. was to be mined for as a 
dead sure thing. Three classes of securities were 
offered to the public, common stock, uncommon 
stock, and interest-bearing bonds, and every pur- 
chaser was to have his life insured gratis to the 
amount of his purchase for the period of three 
years, during which time it was estimated that the 
buried gold would be recovered. The burlesque 
was a capital one, and reminded many a sufferer of 
the specious showings by which he had been 
caught. Mr. Bishop closed with a tribute to the 
noble and valuable work of the mining engineers. 

In the morning the party took a special train for 
New Haven, where they were received by the 
Mayor and taken to Osborn Hall, after which they 
were escorted through Yale College. A drive to 
the top of East Rock, by the Mayor’s invitation, 
concluded the trip and the convention. 


ALUMINUM: BRONZE. 


It only remains to give an abstract of some of the 
more important papers presented by title at this 
meeting. In this connection it is proper to give an 
abstract of a paper on ‘‘ Aluminum-Bronze,” by 
Dr. Leonard Waldo, who really conceived and 
carried through the plan and details which re- 
sulted in so successful a meeting, and whose efforts 
were untiring throughout, since his manufactory 
was within sight of our headquarters, and he was 
courteous enough to invite your correspondent to 
visit it on the occasion of the meeting. He claims 
for this alloy of copper and aluminum, known as 
aluminum-bronze, a certain chemical union from 
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THE COLOGNE ELECTRIC CENTRAL STATION. 


THE HELIOS COMPANY, ENGINEERS, COLOGNE-EHRENFELD, 
(For Description, see Page 723.) 
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SWITCHING APPLIANCES AT THE COLOGNE ELECTRIC CENTRAL STATION. 









CONSTRUCTED BY THE HELIOS COMPANY, ENGINEERS, COLOGNE-EHRENFELD. 
(For Description, see Page 723.) 
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which its characteristics are more marked than|severer test. 
He gave three reasons | successfully made. They had been able to make 


in the ordinary alloys. 


Large hot forgings had been also 


for this opinion. The first was based on a curve of | cartridge shells far surpassing the requirements, 


electrical conductivity obtained by testing a series) 
of bars containing varying percentages of aluminum 
and copper. The second was drawn from foundry 
experience. If the contents of crucibles containing 
melted aluminum and melted copper are mixed, 
both metals being at a little more than red heat, 
there is violent ebullition, and the crucible con- 
taining the mixture becomes white hot, denoting 
intense chemical activity. The third reason is 
that there is no known simple method of separating 
aluminum in union with copper, even if but 10 
per cent. of it is in the alloy. He continued as’ 
follows : 

‘*There are reasons for supposing that the basal 
combination which is formed would correspond to 
the formula AlCu, That is what is commonly 
called 10 per cent. bronze. My belief is that it is 
an aluminide of copper, and that its solution in 
copper gives us the various qualities of aluminum- 
bronze. ‘To remedy some of the existing confusion 
in regard to the alloys of aluminum and copper, I 
venture to propose that we consider this AlCu, as 
aluminum-bronze; that when it is diluted with 
an equal amount of copper, we call it one-half 
aluminum-bronze ; and so on to one-quarter bronze, 
&c. It is a common foundryman’s idea that all the 
aluminum which can be taken up by copper is not 
in excess of 3 per cent., and it is quite important 
that the nomenclature be clear and established at 
the beginning, because I see no limit to which 
the use of aluminum-bronze is not to go in the 
future. ; 

‘*As to the qualities of the compound which is 
formed in this way, it is at once evident, in view of 
the high melting points of aluminum and copper, 
that if we have a true aluminide of copper formed, 
we have gota set of conditions, respecting corrosion, 
which does not exist in any alloy of copper. The 
combinations between copper and tin and zinc, and 
the very little understood relations which exist in 
manganese-bronze, and that class of compounds, 
are very different from the action between aluminum 
and copper, and are not chemical unions at all; but 
in the case of aluminum-bronze you have a definite 
compound analogous in its mechanical qualities to a 
high-grade steel. 

‘*] take it that the steel people have virtually 
agreed that steel is a carbide of iron, and it is only 
a question of a solution of this in larger masses of 
iron. In an analogous way the aluminum-bronze 
is an aluminide of copper, deriving various proper- 
ties from different degrees of its solution in the 
molten copper. This solution seems to be a very 
perfect solution. It is somewhat affected by the 
percentages of impurity in the copper. Aluminum 
is one of the must powerful deoxidising agents 
known, and it is said that no oxygen can exist in 
the presence of molten aluminum. I think that 
must be modified to the statement that none can 
exist at very high temperatures. When the alu- 
minum-bronze has been formed and when the 
chemical union has been effected between the alu- 
minum and the copper, and in the absence of dis- 
turbing elements, we have a metal showing the 
fracture-qualities of the highest grades of steel, and 
equalling steel in elongation, elastic limit, and ten- 
sile strength, and possessing also a different class 
of properties. This series of metals is non-mag- 
netic. They are very permanent. The oftener 
they are remelted the better they are, providing 
they are kept free from oxygen, iron, and silicon. 
The value of the material is just as great after the 
tool has outlived its usefulness as it was at the be- 
ginning, and for all cases in which non-magnetic 
properties, or high conductivity, or extremely uni- 
form and permanent behaviour are required, you 
have the ideal metal. 

‘*One of the chief reasons why steel and iron 
hold their high value is the fact that they are com- 
mercially workable and the mets] does not lose its 
mechanical properties throughout the range of 
temperatures of ordinary use.’ 

This is not true of any alloys of copper made with 
tin or zinc, the author declared, but is true of 
aluminum-bronze. He said he had foreseen that 
the fundamental question was that of the ingot, and 
he showed specimens of work in the shape of 
bolts for mortar batteries made for the United 
States Government, where it is required they shall 
withstand a strain of 200,000 Ib. per bolt, and at 
the end of years and after any number of firing 
shocks, be unchanged. He did not know of a 





which is the severest test of the complete working 
qualities of flat metal, since they must be made from 
a flat disc spun and swedged. He concluded this 
interesting paper as follows : 

‘The difficulties in casting aluminum-bronze are 
very great. I believe them to be more serious and 
perhaps less understood than those encountered in 
the casting of any known metal. The large con- 
traction which takes place in the actual formation 
of the pattern casting and the so far unexplained 
and unknown chemical actions which occur, have 
called for ingenious and complicated devices for 
obtaining sound castings. So far we have hesitated 
about undertaking castings weighing over two tons, 
and, of course, those are small castings in compari- 
son with the work done in steel works at present. 

‘* The aluminum seems to have a wonderiul capa- 
city for occluding hydrogen gas, and the liberation 
of this gas at the moment of the union of the alu- 
minum with the copper, and the unknown relation 
which hydride of copper may sustain to the oxygen 
which exists in the pores, present difficulties which 
have still to be thoroughly studied. In this manu- 
facture, the purity of both aluminum and copper is 
of the utmost consequence. Those small percen- 
tages which almost defy the reagents of the analy- 
tical chemist become extremely important when 
one is working in the dark in regard to aluminum- 
bronze. In making up our crucible charges we 
cannot depend up the chemical formulas only, 
because we must take careful account of the loss 
and the destruct.ve combinations which take place 
between aluminum and silicon and iron. 

‘‘In a perfect ingot or casting, the solution of 
aluminum-bronze and copper seems to be perfect. 
The analysis from the top, bottom, and sides shows 
no variation due to segregation. Of course, the 
mechanical mixture must have been made complete, 
so as to secure both the chemical combination and 
the uniform solution of it in excess of copper.” 


ALUNOGEN AND Bauxite. 


Another paper was entitled ‘‘ Alunogen and 
Bauxite of New Mexico,” by W. P. Blake. The 
author said that in a region about half a mile square, 
of nearly horizontal strata of volcanic origin, there 
has been extensive alteration and change by solfataric 
action, or possibly, by the decomposition of dissemi- 
nated pyrites producing aluminous solutions, which, 
flowing slowly by capillary movement from within 
cutwards, suffer decomposition at the surface with 
the production of sulphate of alumina (alunogen), 
in crusts and layers upon the outer portions of the 
rocks, attended by the deposition of siliceous crusts, 
and the separation of ferric sulphate; while the 
rocks so traversed appear to be deprived of a part, 
at least, of their silica and of their alkalies, with 
the formation of bauxite. Alunogen is thus an outer 
deposit, while the bauxite is not a deposit, but is an 
‘zzernal residual mass in place. Its colour is gene- 
rally bluish-white ; structure amorphous, granular, 
without concentric or pisolitic grains. When dried 
in the sun and air it will still lose about 2C per cent. 
by ignition. It gives only about 1 per cent. of 
soluble matter by leaching with water ; is infusible, 
and reacts for alumina. The amount of residual 
silica and alkalies has not yet been ascertained, and 
no careful full analysis has been made. The 
composition is no doubt variable in samples from 
different places; for the original rocks give 
evidence of a great difference within short dis- 
tances. The rocks appear to have been originally 
highly basic volcanic porphyries and basalts, accumu- 
lated in massive beds of brecciated fragments, the 
outlines of which have nearly disappeared, so that 
the mass appears to be homogeneous. Careful ob- 
servation as the rocks are freshly broken out dis- 
closes, however, the outlines of former fragments. 

The location of these deposits is on the Upper 
Gila River, 40 miles north of Silver City. 


Taytor Gas-Propucine PLant, 


A paper on ‘‘ The Taylor Gas-Producer Plant at 
the Ontario Mill,” was presented by C. A. Stete- 
feldt. The author claimed the following results 
obtained by covering the gas tubes with thin corru- 
gated sheet iron, coated with asbestos magnesia : 


5-Ft. Gas Producer with Stetefeldt Furnace. 


Tons. 
Coal consumed in 24 hours... _... a 
Ore roasted in 24 hours ave ewe swe SO 





7-Ft. Gas Producer with Stetefeldt Furnace and Two 
Revolving Driers. 


Tons 
Coal consumed in 24 hours... a oss), Fa 
Ore roasted in'24 hours ne “a as ao 
Ore dried in 24 hours ... te a ase ae 
Salt dried in 24 hours ... * sua es 8 


Formerly the total daily consumption of fuel 
was : 
Dols, 
Twenty-two cords of wood at 5.75 dols.... 126 50 
Against a present consumption of 13 tons 
of coal at 4.75 dols. ao aa 1 75 


Daily difference in favour of gas... sa “GETS 
Tue RicumMonp Coat Basin. 


‘*The Structure of the Richmond Coal Basin” was 
the title of a paper by E. J. Schmitz. The author 
stated that the basin was 189 square miles in extent, 
varying from 24 to 314 miles in length by 5} to 
10 miles in width. About one-tenth had been ex- 
plored practically, and about 1200 acres had been 
worked, owing to the irregularity and faulted con- 
dition of the coal and the indifference of the State 
government. He illustrated the stratification, and 
concluded the formation had occurred in an es- 
tuary directly or indirectly connected with the 
ocean, the floor of which was alternately raised and 
submerged by the movements of the Appalachian 
system. 

(To be continued.) 





THE MANOHESTER AND SHEFFIELD 
RAILWAY EXTENSION TO LONDON. 
(Continued from page 646.) 

WE have indicated that, although having a sepa- 
rate terminus in London, the Manchester and Shef- 
field extension to London will utilise the existing 
Aylesbury branch of the Metropolitan system from 
West Hampstead Station to Quainton-road, about 
50 miles north of London. From this point to the 
southern terminus of the Sheffield system at 
Annesley, 92 miles of new railway must be con- 
structed, and we propose to describe the main 
features of the works. It has been described 
generally by Sir Douglas Fox as a heavy cross- 
country line, and, as we have already indicated, is 
divided into six contracts, the point of division 
being usually determined with a view to the con- 
tractor having some close connection with existing 
railways to form a base of operation. Again, the 
line is divided into southern and northern sections. 
For the former Sir Douglas Fox and Mr. Francis 
Fox are engineers, and this section, extending to 
Rugby, we shall describe in this article, leaving 
the northern section to be dealt with in a separate 
and concluding article. 

The ruling gradient on the section is 1 in 176, 
and the curves are of 1 to 14 miles radius. There 
are some heavy earthworks, largely in clay, but the 
bridgework generally is light. The average number 
of bridges is rather more than four to the mile, and, 
wherever possible, arched structures have been 
used, the extent of steelwork for bridges on the 
41 miles comprising this section being about 160 
tons. There are three or four long viaducts, to 
which detailed reference will be made later. All 
are of similar type, and are therefore represented by 
the drawings of the Helmdon Viaduct (Figs. 7 to 10). 
The Rugby Viaduct, however, differs.. As to the 
permanent way, it is illustrated by Figs. 16 and 17. 
It will be seen that throughout the line the distance 
between top of formation and rail level is to be 2 ft. 
on the centre line, the bottom consisting of 9-in. 
pitching 24 ft. wide. The formation is itself 28 ft. 
wide, while the over-all width in cuttings is 28 ft., 
and on banks 31 ft. As arule, the slopes will be 
2 to 1, with some 1} tol. Rails of the ordinary 
double-bulb section will be used, 86 lb. per yard. 
Some of the banks, as we shall show later, are 
30 ft. to 50 ft. high, and the cuttings of similar 
dimensions. 

From Quainton-road to Mixbury the works are 
comparatively light, comprising some earthworks 
through Oxford clay, and several one-span road 
bridges. At Twyford, between five and six miles 
out, the new line will cross the Oxford and Cam- 
bridge branch of the London and North-Western 
Railway. The bridge is of ,one span, 30 ft. 7} in. 
on the skew, and 26 ft. on the square. It is a 
through bridge, having four girders, two being 
placed close together at the centre of the eo 
as is adopted on many of the girder bridges. While 
the outer girders forming the parapet are 6 ft. 6 in. 
deep, the inner two are 3 ft. 3 in., with 1 ft. 3 in. 
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top flange, and 1 ft. 6 in bottom flange. These 
latter girders are placed at 1 ft. 9 in. centres. 
There are cross-girders, about 13 ft. long, be- 
tween the main girders, and these are placed at 
7 ft. centres, and the rails carried on longitudinal 
sleepers. The abutments are practically the same 
as in the bridge illustrated by Figs. 11 to 15, and 
to be énminal presently. For 2} miles the rail- 
way passes through the estate of Sir Edmund 
Verney, Bart. At Mixbury the line crosses the 
Banbury branch of the London and North-Western 
Railway by an overhead girder bridge, the em- 
bankment on either side being 25 ft. high. 

At Brackley the new line crosses the River Ouse 
on a viaduct 60 ft. high. There are 22 segmental 


as well as for the bottom ballasting. The cutting 
extends for about a mile and a quarter, and varies 
up to 40 ft. in depth, the average being about 
30 ft. 

Through cuttings and over banks the line con- 
tinues to Helmdon, wherethe line first passesthrough 
a cutting 50 chains long, the maximum depth being 
50 ft. A valley is here crossed on a viaduct 44 ft., 
and as a type we give on page 730 drawings 
of this viaduct at Helmdon, which consists of eight 
arches, each of 34ft. 3in. span. The viaduct 
crosses the Northampton and Banbury Junction 
Railway. The piers are founded on a concrete 


base 11 ft. 3 in. wide, and the height of the piers 





36 ft. 


from foundation to springing level is 















Fig. 2/. 
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the maximum section (Fig. 24), is to be 20 ft. 6 in., 
the extreme width being 27 ft. The refuges are 
7 ft. high and 3 ft. 6in. by 1 ft. 6 in. deep, and 
are placed on each side of the line at intervals of 
66 ft. Some effort at adornment has been made 
at the portal, which is illustrated by Figs. 18 to 22. 
The wing walls are 10 ft. 6in. at bottom and 
2 ft. 3 in. at top, and are curved through a radius 
of 30 ft. The slope is 3 to 1, and 4 to 1 above the 
portal. 

For the next four miles the works are mostly 
the formation of embankments, with a few cuttings, 
heavier, perhaps, than those further south. At 
about 32 miles from Quainton-road there are 
some interesting works within a third of a 
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Fics. 18 to 25. Tonnet at Catessy ; MANCHESTER AND SHEFFIELD Raitway Extension To Lonpon. 


arches, pretty much of the same construction as 
the Helmdon Viaduct. The span here, also, 
is 34 ft. 3 in., the radius of arch being 17 ft. 42 in. 
The piers are 40 ft. by 5 ft. 3in. at top and7 ft. 6 in. 
at ground level. There are plinths 10 ft. from 
ground level, and above that a batter of 1 in 40. 
The seventh pier from either end are buttress piers 
15 ft. 9 in. thick at bottom and 13ft. at top. The 
arches are of five and four ring work, and here it 
may be said that all the bridges are of brick, with 
a 9-in. face of blue brick. The spandrils are filled 
with concrete, on the top of which is dry filling, 
and then the ordinary permanent way. The via- 
duct is partly on the straight and partly on a curve 
of 80 chains radius. The gradient is1in 176. A 
stream passes through one of the arches at the 
southern end. At Brackley a convenient station is 
formed just outside the town, and continuing north 
the line enters a cutting in the limestone deposit, 
and the materia] will be serviceable in the construc- 





tion of the viaduct described, and in other works, 


They are 6 ft. thick at ground level and 5 ft. 3 in. 
at top. The rise of the arch is 14 ft. 6 in., and is 
of six-ring work. The radius of the arch is 17 ft. 
43 in. The abutments, it will be seen from Fig. 7, 
are very massive, being 26 ft. thick in the line of 
the viaduct, but they are hollow. The general design 
will be apparent from Fig. 10. In the parish of 
Woodford-cum-Membrise, in Northamptonshire, 
24 miles from Quainton-road, a junction is formed 
with the East and West Junction Railway, giving 
communication between Blissworth Junction and 
Stratford-on-Avon. 

Three miles further north is the only tunnel on 
the southern section, 27 miles from Quainton-road, 
but it is of formidable length, 2860 yards, through 
clay, and for the most part the formation level is 
100 ft. below surface, while at the northern end 
it is 120 ft. Of this tunnel at Catesby, sections are 
given above (Figs. 18 et seq.). The lining is of 
seven-ring work, the two inner rings being of blue 





brick. The height from rail level, according to 


mile, including four bridges. The first, that 
over the Daventry and Leamington line of the 
London and North-Western system, is illustrated 
on page 730 (Figs. 11to 15). This bridge is a 
plate girder deck structure, the skew span being 
58 ft. 28 in., and the square span 52 ft. 6 in. 
There are four main girders and two parapet 
girders, the former being 5 ft. deep and the latter 
6 ft. deep. The rails are carried directly over the 
main girders, which are spaced 4 ft. lls in. The 
abutments are 30 ft. 9 in. broad on the square, and 
are of a simple but massive type, a dry backing 
being placed behind them, as is usual. The wing 
walls are curved toa 20-ft. radius, and have a batter 
of lin 8. In close proximity are two ordinary 
road bridges, and further on the Oxford Canal is 
crossed. The canal is 36 ft. wide, and is crossed 
on the skew. The span is 48 ft. on the square, 
leaving a towpath of 12 ft., and the span on the 
skew 53 ft. 3 in. The abutments are of the ordi- 
nary brick construction already illustrated, and have 
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THE SHEFFIELD RAILWAY EXTENSION TO LONDON: 


SIR DOUGLAS FOX AND MR. FRANCIS FOX, LONDON, ENGINEERS, 
(For Description, see Page 728.) 


SOUTHERN SECTION. 
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Fics. 11 to 15. Bripge over DAvENTRY AND LEAMINGTON BRANCH oF THE LONDON AND NortH-WeEstern Ratitway. 
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READING RAILROAD TERMINUS, PHILADELPHIA. 



































Fig. 5. 


square-backed wing walls. The abutment on the 
canal side is 6 ft. thick, and on the towpath 
5 ft. 3in., both 3 ft. 9 in. at the top. The super- 
structure consists of two central girders 4ft. deep 
over angles, and two side girders 7 ft. over angles. 
They are of the ordinvry plate type, with 1 ft. 4 in. 
flanges. The permanent way is carried on Hobson’s 
patent steel flooring, which is being used largely 
throughout the works. 

Within a quarter of a mile of these works, and 
33 miles from Quainton-road, is the Willoughby 
Viaduct. This resembles, even in detail, those 
already described. Here there are 13 spans, each 
of 34 ft. 3in., the rise of arch being 14 ft. 3 in. 
The piers in this case are 6 ft. thick and vertical for 
14 ft., with a plinth which reduces them to65 ft. 3 in. 
There are two buttress piers, with five arches be- 
tween the two. The details of abutments, &c., are 
as shown on Figs. 1 and10. Passing under this 
viaduct is the River Leam, and as the bank is 34 ft. 
both north and south, it was considered desirable 
to adopt the viaduct. 

Six miles more through earthworks, and over 
several ordinary girder bridges, brings us in our 
itinerary of the railway to Rugby, and here is pro- 
bably the most important bridgework on the line. 
The railway crosses the London and North-Western 
system just outside and to the south of Rugby 
station, and this has necessitated a viaduct about 
300 yards in length, the minimum head being 
14 ft. 9in. The main lines are crossed in three 
girder spans, the centre of 165 ft. and the two end 
ones of 105 ft. The girders, supported on massive 
cast-iron columns, are 20 ft. deep, and continuous 
throughout the 375 ft. They are divided into 18-ft. 
bays by vertical stiffeners, the girders being of the 
single system of triangulation, with counterbracing 
in the centre ; but the details have not yet been 
finally determined upon, and here we may state 
that when the work is further advanced we hope to 
deal with at length and to fully illustrate not only 
this bridge, but the important works on the whole 
line. To the north of these main spans are two spans 
over sidings, &c., these latter being 60 ft. and 75 ft. 
respectively. The girders are of the plate type, and 
7 ft deep. Continuing further north, the new line 
is carried over the remainder of the London and 
North-Western Company’s property on 15 arches, 
each of 26 ft. span. The radius of each arch is 
15 ft. 7 in., the rise being 7 ft. It is formed of 
2 ft. 3 in. brickwork, with concrete and dry filling 
in the spandrils. At the south end of the viaduct 
there is a 40-ft. span with plate girders carrying 
the new line over a road alongside the London and 





North-Western system. The new railway passes 
over this 300-yards viaduct on a curve of 120 chains 
radius, and on a gradient of 1 in 176. 

The line crosses over the Oxford Canal on a 
girder bridge of three spans, each 100 ft. The 
line and the canal are at an oblique angle, and the 
details of the foundation have not yet been deter- 
mined upon finally. Just beyond Rugby the line 
enters upon the northern section, with which we 
shall deal in our next article. 


(Zo be continued.) 





THE SINCLAIR COMET LAMP. 

WE illustrate below the burner of a variety of 
industrial lamp, made by Messrs. Sinclair and Co., of 
19, Eldon-street, Finsbury, London, E.C., which is 
claimed to have given excellent results in practice, 
several having been in use for four years or more with- 
out requiring repairs of any kind. The lamp consists, 
as usual, of a sheet metal tank holding the oil. This 
tank is fitted with an air pump, by means of which a 
quantity of air is compressed into the space above the 





Fia. 2. 


Fig. 1. 


oilin the tank. Through the top of the tank passes a 
vertical oil pipe, which reaches to the bottom of the 
tank, and carries at its upper end the burner, which, 
at will, can be swivelled into either a horizontal or 
vertical position. Up this pipe the oil is forced by the 
action of the compressed air, and flowing through a 
highly heated coiled copper tube shown in Fig. 2, 
issues from a burner in the form of vapour. In proper 
working this coil and burner are surrounded by a metal 
sleeve as shown in Fig. 1. The bottom of this sleeve 


is closed, and to start the lamp the burner i 
swung into the vertical position and a little waste 
and oil poured into the bottom of the sleeve 
and ignited. In two or three minutes the coil 
gets hot, and the lamp starts in full blaze. The waste 
remaining in the bottom of the sleeve is then raked 
out through the opening shown in Fig. 1, and the 
cover over this opening is adjusted to give the best 
results. If too much open, the lamp burns bluish, 
and if too little is reddish, but the adjustment to the 
proper conditions is easily effected. The princi 
difficulty in using a coil of the description vieata in 
this lamp is the choking of the coil. In the present 
instance this is avoided by ‘‘ washing” the coil out 
when extinguishing the light. To this end a special 
valve is fitted to the oil pipe, which permits of the 
air in the reservoir passing direct to the burner. On 
its passage it clears out all hydrocarbon liquid or vapour 
remaining in the coil, so that no deposit whatever 
accumulates there when the light is extinguished. 








THE PHILADELPHIA TERMINUS OF THE 
READING RAILROAD. 

Tue Reading Railroad Company, following some- 
what tardily the example set by the Pennsylvania 
Railroad Company, of establishing a vast and commo- 
dious terminal station in a central part of Philadel- 
phia, is already feeling the advantages that must 
always attend the adoption of increased passenger 
facilities, especially for suburban traffic, and which 
have, in the case of the Pennsylvania Company, far sur- 
passed the expectations of the managers of that rail- 
way. The site of the new terminal for the Reading 
Railroad was selected at Twelfth and Market Streets 
as being most convenient for the city requirements. 
Plans of the proposed station and connections were 
submitted for approval to the city councils of Phila- 
delphia, but so much opposition was experienced, that 
two or three years were wasted in preliminary negotia- 
tions. 

The dépét building (see Fig. 1, page 738) is nine 
storeys high, besides basement, has a frontage on Mar- 
ket-street of 266 ft. 6in., and extends north, including 
the train-shed and power-house, along Twelfth-street, 
over Filbert and Arch Streets to Cherry-street, a dis- 
tance of 1044 ft. The main building is 100 ft. deep. The 
basement and first storey are of pink granite, while the 
remaining storeys are of light brick with terra-cotta 
dressings. The trains enter the train-shed over an ele- 
vated structure, at the height of the second floor. The 

rt of the first storey between Market and Filbert 

treets is used by the railway company for station pur- 
poses, while the part between Filbert and Arch Streets 
is occupied by the market. In the basement there are 
six stores on the Market-street side, and almost the 
entire basement, with this small exception, is taken 
up by the engines, dynamos, boilers, &c., which 
furnish the light, heat, and power for the building. 

There is also a power-house at the Cherry-street end 
of the basement, where powerful cold storage engines 
are located, besides the engines for the freight eleva- 
tors, and dynamos for lighting up the train-shed. 

The electric lighting for the entire building, except 
the train-shed, is furnished by six dynamos of 1000 
lights each, and there are 10 soullakt dynamos for 
lighting up the train-shed and elevated road. The 
power for the elevators, &c., is furnished by 12 elec- 
tric motors. There are also six Galloway boilers of 
250 horse-power each, 21 Wellington pumps, two air- 
compressing machines, and three accumulaters, of 
about 75,000 lb. each. The first floor of the dépét 
building is occupied, at the Twelfth-street end, by 
the office of the treasurer, while at the Eleventh- 
street end is the office of the coal and iron sales 
department. The central portion of this floor is the 
main entrance hall of the dépét, with the entrance 
on Market-street. Along the west side are convenient 
ticket offices for the various lines, while at the east 
side are two elevators and a handsome stairwa 
leading to the second floor. At the back, wit 
entrances from Filbert and Twelfth Streets, there 
are spacious baggage, package, and express rooms, 
with an intervening space reserved for cab-stands. 
The side walls of the main waiting-room (Fig. 4) have 
a plinth of black marble 1 ft. high, and surmounting 
this to a height of about 15 ft. is ornamental majolica 
work. Above this the room is surrounded by an iron 
gallery, which connects the third storey at each end of 
the building. Above the gallery the walls are plain to 
the springing line of the groined arches that form the 
ceiling. 

From the east of the main waiting-room we pass 
into the women’s waiting-room (Fig. 2). This room 
has a marble floor with parquetry centre, and the 
ceiling is richly ornamented. The dado surround- 
ing the room isin marble, having a black base sur- 
mounted with brown marble and a white marble cap, 
On the west of the main waiting-room are the re- 
staurants (Fig. 3). Finished in a light green, these 
rooms are exceedingly bright and cheerful. They have 
a black base and tile wainscoting, with marble cap. The 
floor is marble, and the ceiling is tastefully decorated. 
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The lobby extends the whole width of the building. 
Along the north side is an iron fence with gates leading 
to the various tracks. The south side has entrances 
to the general waiting-room, the general offices, the 
restaurant, and café. There are also two wide stair- 
ways leading to Twelfth and Market Streets. 

From an engineering point of view the train-shed 
(see preceding page) is the most important feature of 
the terminal. Its span is only exceeded in the United 
States by the roof of the new Philadelphia terminal of 
the Pennsylvania Railroad Company. 

The comparative dimensions of four large railway 
structures can be seen in the following Table : 
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tocentre end-pins .. sa 240 | 252°8 | 259 0 
Clear width of train-shed out 
toout .. oe oe oe ae 256 0| 266 0 306 9§ 
Clear height at centre i. 100 0; 88 0 
Length of train-shed out t 
out os as an as 690 | 652 6] 606 8 | 647 0 
Number of pairsof rooftrusses . | 12 11 
. tracks inclosed .. 10 | 12 I3 16 





The whole weight of the structure is carried by 11 
pairs of main roof trusses, each with a span of 
259 ft. between centre of end pins. The parallel 
trusses of each pair are placed 5 ft. centre to centre, 
braced vertically and horizontally, thus forming a 
stable wrought-iron arch. These arches are connected 
by side trusses and purlins, and two jack rafters are 
placed between each pair of arches and connected 
rigidly to the purlins by riveting. The intermediate 
arches are braced between the side truss and first 
purlin only, while the pair of arches at each end of 
the structure are also connected by a system of lateral 
wind bracing, running from the end of each purlin to 
the opposite end of the one next above, 

Owing to the great surface exposed to the pressure 
of the wind at the Arch-street gable, the structure is 
further strengthened here to resist this pressure. A 
horizontal wind truss, with curved chords, is riveted 
to the lower chord of the main arch trusses at the 
elbow of the arch, and is supported by hangers sus- 
pended from the main roof arch. These hangers are 
placed at every third panel point of vertical bracing of 
the main roof arch. the upper end of the hanger is a 
plate diaphragm, while at the lower end is a bracket 
which is riveted to the chords of the wind truss, 

The wind truss proper is composed of four chords 
well connected by horizontal bracing. The two inner 
chords are parallel, while the two outer ones curve 
outward from a width of truss of 5 ft. at the ends 
to a width of 16 ft. at the centre. Owing to the south 
end of the train-shed abutting against the main build- 
ing, the extra wind truss was required only at one end. 

As before mentioned, the main arches are each com- 
posed of two parallel trusses, braced together withangle 
iron. Each truss, comprising one-half of the arch, is 
built up of wrought-iron plates and angles with 
riveted joints, and is hinged at each foot and at the 
apex, to permit movement with changes of tempera- 
ture. The centre pin is 5 in. in diameter, and those 
at the feet 5,°, in. in diameter each. One of the feet 
moves freely on a nest of rollers. 

The two feet of each arched truss are joined at the 
bottom by a lower chord, which is composed of 4 in. 
by 14 in. eye-bars connecting the shoe pins. This 
lower chord is buried beneath the tracks. A pecu- 
liar feature of this truss lies in the fact that the indi- 
vidual chords between the panel points are curved, to 
conform to a true outline of the arch. This, of course, 
required exceedingly careful and accurate shop work. 
The outlines and details of the truss were first drawn 
with chalk on the floor of the company’s template 
shop, and the templates were made to correspond with 
this design, The ironwork was made from the tem- 
plates, the angles being bent cold to conform to the 
templates, while the plates were heated and then 
pressed to their proper curvature. The material was 
next marked from the templates and punched as re- 
quired, each piece being plainly marked with the 
letter and place it was to occupy in the truss. 

In assembling the material, on>-half of the arch was 
first laid out on the floor of the shop by the method of 
deflection angles, in a similar manner to that of laying 
out a railway curve. The greatest accuracy was 
observed in turning off the eee, and small chords of 
7 ft. or 8 ft. were carefully measured. The different 
panel points being thus determined, skids were placed 
in proper | eon ree and castings with hardwood blocks 
were bolted tothe skids, so that when the top of the truss 
wasclamped to them, the lineof the arch would be deter- 
mined, and in this manner each section of the arch was 
bolted up and riveted. The ironwork of the train- 
shed was made and successfully erected by the Phenix 
Bridge Company, of Pheenixville, Pa. 

The erection of such great roof trusses, although 


requiring great care, is not as difficult an undertaking 
as many people might suppose. In the present case a 
large wooden false work was built to conform to 
the shape of the arch and act as a centering for it. 
This false work was supported on trucks which ran on 
tracks parallel to the length of the train-shed, so that 
as soon as one arch was erected the centering could be 
moved to the next. For hoisting the iron sections 
into position a wooden traveller was built, resting on 
trucks which ran on a track laid on a platform carried 
by the trucks on which the centering rested. Thus 
the traveller was provided with a movement at right 
angles to that of the false work, and, having an arm of 
sufficient length to span two arches, the material 
could be conveniently placed in position. 

It will be not be inappropriate here to mention 
briefly the quantity of materials used in the construc- 
tion of this mammoth dépét. There were 2,430,000 
cubic feet of excavation. Part of this material was 
used in filling up the embankment of the road, while 
the remainder was utilised in filling up marshy ground 
about the city. About 5400 tons of granite were used 
in the building, and it represents a mass of 60,000 
cubic feet. The concrete used occupies a space of 
367,200 cubic feet, while there are 270,000 cubic feet 
of masonry, and 47 000 cubic feet of terra-cotta work. 
There are also 70,000 square feet of hollow tile arches. 
The number of bricks used in the station aggregate 
about 16,000,000. The quantity of lumber used is 
4,594,000 ft. Of this, 200,000 ft. are solid oak, while 
the remaining 4,394,000 ft. are of hemlock, white and 
yellow pine. There are also in the station 630,000 
square feet of plastering, and 450,000 square feet of 
mackite. The mackite is made of reeds, fibre, cork 
waste, &c,, and is introduced as a precaution against 
fire. The artistic white and Italian coloured marble 
about the building covers a surfaceof 50,000 square feet. 
There are 15,000 square feet of majolica work, 10,000 
square feet of glazed tile, and 3000 square feet of 
Guantarino tile arches. In the building and train- 
shed there are 440,000 square feet of asphalte and 
cement flooring. The ironwork used in the structure 
amounted to nearly 25,000 tons. The architects of 
this station were Messrs. Wilson Brothers ; the chief 
engineer, Mr. John A. Wilson; and the contractor, 
Mr. Ch. McCaul. 





THE UNION COMPANY’S SOUTH AFRICAN 
LINER ‘‘ NORMAN.” 
(Continued from page 701.) 

ConTINUING our illustrations of the Union liner 
Norman, we reproduce this week drawings showing the 
general arrangement of the machinery on the two-page 
plate, along with details of the bedplates, while on pages 
734 and 735 are engravings of the details of shafting 
and stern tubes. Before entering upon a description of 
the main engines, a word or two regarding the general 
arrangement in the machine-rooms, as shown by Figs. 
21 to 27, may be acceptable. Forward in the engine- 
room, in a recess leading into the stokehold (Fig. 21), 
are four of Weir’s pumps with feed heater and filter, 
and here it may be stated that there is a wooden door 
for use on ordinary occasions, while the steel door is 
fitted with a rack, the shaft extending to the upper 
decks having a screw thread, but should it be desired to 
close the door quickly, there is an eccentric on the 
shaft with lever at top and bottom, so that the shaft 
and screw can be thrown out of gear, in which case 
the door will drop by its own weight, two indepen- 
dent air cylinders acting in such case as brakes. But 
this is by the way. On the starboard side there are 
Weir’s evaporators on the orlop deck level (Fig. 23), 
with a condenser for use in connection with winches and 
auxiliary machinery (Fig. 26), Hocking’s feed-heaters, 
ballast engine by Watson, of Newcastle, fresh-water 
pump by Carruthers, of Glasgow. On the port side 
there is stowed away Thomson’s patent coupling for use 
on the main shaft in emergency. This coupling is made 
in three parts, and while there is a recess to fit over 
the ordinary coupling flanges, the ends can be firmly 
clamped together. On this side, also, are duplex feed 
donkey pumps by Messrs. Harland and Wolff, and also 
bilge, or wash, or general tank pumps by Watson, 
which may discharge on deck, overboard, or in the 
sanitary tanks, drawing from the bilge, or sea. The 
circulating pumps by Messrs. Harland and Wolff, while 
separate, are convenient to their work (Figs. 22, 24, 
and 25), These several pumps we shall refer to pre- 
sently ; and we shall describe later the electric and 
refrigerating machinery, which is placed in the for- 
ward part of the shaft tunnel as shown on an extension 
to the left of the engine-room plan (Fig. 25). 

The main engines are of the triple-expansion type, 
inverted and direct-acting, and work with steam at 
176 lb. pressure. The high-pressure cylinders are 
31} in., the intermediate cylinders 52 in., and the low- 
pressure cylinders 85 in. in diameter, the piston stroke 
in each case being 57in. The cylinders are separate 
castings of castiron. Liners are fitted, with flanges 
for bolting to the cylinders, but they are not used 
as steam jackets. The cylinder covers are of box 





section, the stuffing-boxes being bushed with brass, but 
the upper ends of only the low-pressure rods pass 
through the covers, Loose cast-iron valve faces, 
secured with Muntz’s metal screws, are fitted to 
the low-pressure cylinders, which have the ordinary 
double-ported slide valves, while the high-pressure 
and intermediate cylinders have loose liners and piston 
valves. The cylinder pistons are of cast steel, open 
and of conical section, with Ramsbottom rings, the high- 
pressure piston-rods having United States metallic 
packing, while the other rods have Beldam’s packing, 
which is also used for the valves. The valve-rods are 
43 in. in diameter. The valves are of cast iron, worked 
by link motion and double eccentrics. These are of sub- 
stantial construction, the quadrants having large bear- 
ing surfaces. The eccentric straps are of cast steel, 
fitted with white metal ; the top ends of the rods are 
fitted with brasses, while the pulleys are of cast iron. 
The go-ahead rod is straight, all the set being on the 
astern rod. The valve spindles are of steel, and 
balance pistons are fitted to the low-pressure slide- 
rod. The high-pressure and intermediate pressure rods 
pass through a brass dome. The cotagen | gear is of 
the ordinary Brown combined steam and hydraulic 
type. The engines are fitted with Aspinall’s governor, 
which is so set that with an abnormal speed it would 
operate the throttle valve. 

The piston-rods, of forged steel, are 8? in. in dia- 
meter, and the connecting - rods, of similar metal, 
are 2} times the stroke and 84 in. top end and 
93 in. bottom end in diameter. Their weight is 
3 tons 44 cwt. The cast-iron shoes are 26 in. 
by 234 in., fitted with white-metal strips on both 
ahead and astern sides, with water circulating in the 
portable guide-bars, and here some reference may be 
made to the columns on which the cylinders are sup- 
ported. “In the first place it may be said that the 
sole-plates, illustrated on the two-page plate (Figs. 28 
to 31), are of box section, having half-round recesses 
for shaft bushes and raised seats for cylinder columns. 
The main bearing bushes, the sizes of which are all 
given on the illustrations, are of cast iron, filled with 
white metal, the keeps being of hollow cast steel fitted 
with brass lubricating boxes. The floor of the engine- 
room is alout 2 ft. 6 in. below the top of the bedplate. 
The columns for supporting the cylinders are of cast 
iron, and their form will be seen by reference to 
Fig. 21, which gives a front view, and Fig. 22, which 
gives an end view. It will be seen that at top they 
are connected by a horizontal piece of box section. 
This is in addition to the flanging together of the 
cylinders, and adds to the rigidity of the engine. The 
framing is hollow, and each affords capacity for the 
storage of 270 gallons of oil. A tap is provided at 
the bottom. 

The condenser is of cast iron, and is part of the back 
framing, as in usual practice. There are }-in. plates 
inside supporting the middle of the tubes. The tubes 
are of solid drawn brass jin. in diameter, and 17 
I. W.G. thick, packed at each end with cotton cord 
and brass screwed glands. The tube-plates are of 
solid rolled brass 1} in. thick, and the tube-holes bored 
from the solid. All stays and fittings are of brass, 
with brass bafile-plate under the exhaust to protect the 
tubes. The length of the tubes is 16 ft. 74 in., and as 
there are 1719 of them, the total cooling surface is 
6540 square feet. The air pumps are worked bya 
lever from the crosshead of the intermediate engine, 
while the circulating pumps are driven by a separate 
engine. These air pumps (Fig. 22) are single-acting, 
31 in. in diameter by 284 in. stroke, the rod being of 
manganese bronze. The circulating pumps are of the 
centrifugal type (Fig. 24), the inlet and outlet being 
144 in. and 154 in. in diameter respectively, driven by 
a single engine with cylinders 10 in. by 10 in. stroke, 
working ata reduced steam pressure, but strong enough 
to stand the full boiler pressure. The disc is of gun- 
metal, and the spindle of manganese bronze. The 
direct connection to the bilge is 7 in. in diameter. 

The line of shafting is illustrated on page 734 by 
Figs. 32 and 33, and from this, as well as from the 
details of the stern tube, illustrated by Fig. 42, it will 
be seen that the twin propellers overlap each other, the 
starboard shaft extending fully 5 ft. 6 in. further than 
the port shaft. Aft the ship is bossed out to the extent 
of 5 ft., so that the shaft is entirely within the ship, as 
shown on Fig. 32. While the ordinary reverse angle 
frames take the ordinary curve to the keel, there are 
fitted to them short angle frames curved to a bulb 
shape to suit the diameter of the shaft, and on these 
latter frames the shell plating is riveted. Moreover, 
the form of the stern framing is novel. It consists of 
a steel casting curved as shown on Fig. 32, so that 
there will be a free flow of water to the propellers. In 
giving dimensions it may be well to start with the 
crankshaft, as shown by Figs. 32 to 35. It is formed 
in three interchangeable pieces of mild steel, being 
17 in. in diameter, while the crankpins are 17} in. 
in diameter and 19 in. long. Each part weighs 8 tons 
4 cwt. The flanges are 2 ft. 64 in. throughout, and 
nine 3}-in. bolts have been used in each coupling ; the 
total length is 30 ft. 9in. The crankshaft bearings, as 





shown on the two-page plate (Figs. 28 to 31), are 
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194 in. long. The screw shafting is shown by Figs. 
37 and 38, on page 734. The diameter is 16 in., and 
each length of 22 ft. 2 in., weighing 12 tons 18 cwt., is 
carried on pillow blocks of cast iron with white metal, 
the length of bearing being 2 ft. Gin. The shaft is 
fitted with a 5 ft. 6in. length, for convenience in draw- 
ing out the propeller shaft from its lining (Fig. 41). 
he propeller shaft is 17} in. in diameter, covered 
with brass 3 in. thick at the outer and inner bearings, 
and § in. thick at the centre (Fig. 39). The stern 
tube is shown in detail on page 735. It is of cast 
iron, fixed into the sternpost by a nut outside (Fig. 43), 
and inside by a flange bolted to the bulkhead at the 
after peak (Fig. 42), with cock and pipe leading to the 
gland. The outer and inner bearings are of brass, 
fitted with strips of lignum vite, with the end grain 
on the lower half, and with the grain on the upper 
side (Fig. 48). The length of lignum vite strips is 
5 ft. 9 in. and 2 ft. respectively. The glands are fitted 
with pinion gearing and studs of Muntz’s metal. 
Figs. 44 and 45 shows the brass packing ring, Figs. 
46 and 47 the cast-iron guard, while Fig. 49 shows the 
end of the tube, looking aft. The starboard tube is 
19 ft. 113 in. long, and the port tube 14 ft. 53 in. long. 
The thrust shaft, illustrated on page 734 (Fig. 36), is 
16 in. in diameter between the collars and in bearings, 
and 26} in. over the collars, while the remainder is 
164 in. The thrust is fitted with white metal in 


‘horseshoe collars, —? 1792 square inches of sur- 
m 


face. The screws are of manganese bronze and 33 in. 
in diameter, with brass nuts for adjustment, and the 
bosses are used for water service. As will beseen from 
the illustrations on page 734, separate supporting 
bearings have been fitted on the brackets at each end 
of the thrust block, so arranged as to be readily re- 
moved and relined without lifting or disconnecting the 
shaft. A change in this direction was made in the 
Scot shortly after she entered the service, and Mr. Du 
Sautoy’s expectations being realised, he decided to have 
the Norman’s thrust brackets thus fitted. The result, 
it will be readily seen, is most convenient. There are 
32 14-in. holding-down bolts to the seating, as shown 
on Fig. 51. 

The propellers have bosses of cast steel, and three 
portable blades of manganese bronze. The thread of 
the screw on the shafts is on the opposite hand to the 
propellers, which both work outwards. The diameter 
is 17 ft. 4 in., and the pitch varies from 23 ft. 6 in. to 
24 ft. 3 in.; but for the present they are set at the 
coarsest pitch. The total area of the three blades is 
75 square feet, and each weighs 2 tons 8 cwt. 2 qr., 
while the boss weighs 5 tons 5 cwt. 

There is one feed pump on each set of engines, of 
6 in. diameter, and 28 in, stroke. The rams, valves, 
chests, and valve seats are of brass. There is one bilge 
pump, too, on each engine, the bore being 6 in. and 
the stroke 284 in. It has a galvanised wrought-iron rose- 
box at each end of the engine room. The ballast donkey 
pumps are of the Westminster type, and have steam 
cylinders 10 in. and water cylinder 12 in. in diameter 
by 12 in. stroke. They draw from each ballast tank 
or engine-room bilges direct, and discharge over- 
board below the water-line, or through the main or 
winch condenser. Weir’s pumps have a steam cylinder 
of 10 in. diameter and a water cylinder of 8 in. 
by 21 in. stroke. The design is too well known to 
need further reference here. Weir’s evaporators are 
each of 25 tons capacity. The donkey engines have 
been fitted by Messrs. Harland and Wolff them- 
selves. They are of the duplex type, 9 in. and 6 in. in 
diameter by 10 in. stroke, the pump-box, plungers, 
valves, and seatings being of brass. They are almost 
universal in their suction and discharge. The pipes, 
for the most part, are of copper, those above 44 in. 
in diameter being solid drawn. The main steam 
pipes are lapped with 4-in. steel bands 5 in. to 6 in. 
apart. The maximum length of the pipes is 10 ft. 

All the auxiliary machinery may exhaust into a 
separate condenser, as already indicated, and this has 
a cooling surface of about 600 square feet. 

The machinery in the Norman will be under the 
charge of Chief Engineer W. G. Fraser, formerly of 
the Scot, who has been 18 years with the Union Com- 
pany, having started in the German, which in her day 
made the record passage from Plymouth tothe Cape in 19 
days 8 hours, developing 2700 indicated horse-power. 
In the Scot the record run, as we indicated in a pre- 
vious article, was about 14 days. The power was 
11,000 indicated horse-power. The Norman made 
several speed trials before her departure to the Cape, 
and a mean of the results at two different speeds may 
be given: 


Speed in knots 17.48 knots 
Displacement 11,400 tons 
Mean draught. oe 24 ft. 3 in. 
Steam pressure in boilers 176 Ib. 


Revolutions of i - 82 
engines ... port... <n (Oe 


Port. Starboard. 
Steam in high-pressure cylinder 1751b. 175 lb. 
a intermediate “ a 58 ,, 
= low-pressure, - 9,, 10,, 








Port. Starboard. 


Indicated horse-power in high- 


pressure cylinder 1287 1486 
Indicated horse-power in inter- 
mediate cylinder «.- 1422 1551 
Indicated horse-power in low- 
pressure cylinder .. 1885 1466 
Total... = .. 4085 4503 
Total of both engines... 8588 
Mean vacuum .... . <a 28 in. 


In neither case were the engines worked at full 
speed, nor was any attempt made on the outward run 
to the Cape to drive the steamer, the duration of 
passage having been 15 days 19 hours net steaming 
time. The stokeholds, it may be added, are open, and 
thereare fans drawing air from the passages of the ship 
and passing it into the stokeholds for ventilation, in 
addition to the usual cowls. 


(Zo be continued.) 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 28, 1894. 

TuE iron trade is weaker than last month, owing, 
perbaps, to heavy offerings of raw material for winter 
delivery before manufacturers had booked contracts 
sufficient to warrant such large purchases. The rumour 
that the President intends to start a currency agitation, 
sd soon after a hurtful tariff contest, is received with 
marked disapproval by bankers, manufacturers, and 
the public generally. The industries will slowly 
adapt themselves to the new conditions. Projected 
work is giving confidence. Railroad companies will 
be extensive buyers early in the year of rails, engines, 
cars, and equipments. The output of anthracite and 
bituminous coal is heavy, and coke production is only 
a little less than in 1892, when demand was heaviest. 
Buyers will move cautiously until after the holidays, 
when a rapid covering of winter and early spring de- 
mands may be expected. 





THE BERLIN EXHIBITION, 1896. 

PROTRACTED and somewhat bitter disagreements 
have preceded the ultimate decision of what the above 
exhibition should comprise, and where and when it 
should take place. However, this having been settled 
—so that the exhibition will be, in the first place, a 
Berlin Exhibition, and only secondly an all-Germany 
one, the place selected being the Treptow Park—all 
concerned in the venture have set to work with a will. 
The use of the Treptow Park was granted on the con- 
dition that no trees should be cut down, or in any case 
only a very small number, and this circumstance has, 
of course, made the arrangement of the buildings 
somewhat difficult. Otherwise, the site is a very 
suitable one, and its area is as large as that of the 
1889 Paris Exhibition. It has, therefore, been under 
discussion to distribute the buildings over a large 
portion of the park, but this plan has again been 
abandoned, and the committee has decided to centralise 
the whole affair as much as possible. The different 
kindred sectious will, therefore, be gathered ina large 
main building, covering some 376,000 square feet, 
and in which it is hoped that the whole of Berlin’s 
vast industry will be adequately and collectively 
represented. In the proximity of the central build- 
ing the separate buildings will find their place, and 
they will comprise numerous sections. There will, 
of course, be a special machine hall, which will, how- 
ever, be connected with the main building, and, in 
a manner, form a continuation of it. There will be 
a separate section for fishery, one for sport, one for 
articles of food, one for chemical manufactures, a 
colonial section, a section for safety and other arrange- 
ments intended to benefit labourers, an educational 
section, and one for hygienic matters. These will 
all have their separate buildings, in addition to which 
there will be a special building for horticulture, and a 
number of exhibitors will erect their own buildings. 
There will also be a large restaurant building. 

The main building will only be a temporary struc- 
ture, and not a permanent one, although, also, on this 
point opinions were at first divided. It will be made 
as ornamental as possible without incurring any ex- 
travagant expenditure, and the leading feature of many 
previous exhibitions, a dome with subservient turrets 
and spires, will also be found here. Its position will, 
however, be striking, and everything will be done 
so as to make it the feature of the exhibition 
and the general centre of attraction. Its surround- 
ings will be laid out with beds, shrubberies, foun- 
tains, &c., and special pains will be taken so as 
to make the access from different sides as easy and 
convenient as possible. The ‘‘ Spillplatz ”—the site 
of the main building—forms the nucleus of nearly all 
the principal roads between Berlin and the Treptow 
Park, and the building will be placed as far as possible 
soas tomake itstrikingly prominent fromall these roads. 
The site is oval, and the building’s principal and longest 
sides run parallel with the longest sides of the oval, with 
the main entrances in the centre of these sides. The one 
side borders upon the River Spree, the other upon the 





elevated roadway of the Berlin Metropolitan Rail- 
way ; there will, however, be built a special exhibition 
railway station, from which an 80-ft. broad avenve 
will lead to the grand entrance of the main building. 
A corresponding arrangement will be effected on the 
opposite side, the river, too, forming an important 
means of communication with the capital. A similar 
avenue will, t..erefore, be laid down to the river’s side, 
where the landing stage for the river steamers will be, 
and close to which the grand restaurant will find its 
place. There is also plenty of tramway and omnibus 
accommodation between the Treptow Park and Berlin, 
and this, too, will be regulated so as to facilitate the 
access to the main building. The various means of 
communication will all be extended ; a new railway 
bridge will be built, new steamers put on, perhaps, 
also, electric locomotives, and there are two projects 
for electric railways—one overhead, of which plan 
Siemens and Halske are the promoters ; and one under- 
ound, which is somewhat nearer realisation. 

What will be the special attraction of the Berlin 
Exhibition remains yet to be seen. There have been 
several plans under ventilation, such as a giant tele- 
scope, a special Japanese Exhibition, an ‘‘ Old Berlin,” 
&c. The two former plans have had to be discarded, 
the latter is still under consideration, Apart from 
such more or less frivolous attractions, the exhibition 
will, no doubt, prove a most interesting one, for Ger- 
many in general, and Berlin in particular, are put on 
their mettle, and Germany has undoubtedly made 
some wonderful strides in her industrial development 
during the last two decades. 





THE FATAL CROSSING ACCIDENT NEAR 
CHARTHAM. 

GENERAL HUTCHINSON’s report on the sad accident 
which occurred on October 9 at a private level crossing 
between Chartham and Canterbury stations, on the South- 
Eastern Railway, has just appeared. It will be recol- 
lected that as a wagon containing a party of 21 hop- 

ickers was crossing the line in a dense fog, it was run 
into by a goods train. The horse was killed, and the 
front part of the wagon completely demolished, while five 
of its occupants were killed on the spot, and two others 
died subsequently, nine others being injured more or less 
severely. The guard of the train was slightly injured, 
owing to the sudden application of the brake throwing 
him down. The gates were of the private or oecupa- 
tion road type, opening out from the railway, and pro- 
vided with padlocks, the keys being in the custody of a 
neighbouring cottager. They were not locked at the time 
of the accident. It appears that two little boys jumped 
off the wagon as it was going and ran on to open the gates, 
so that it never stopped, and it was doubtless owing to no 
halt being made to ascertain if any train was within 
hearing, the fog being much too thick to see far, and the 
rumbling of the wagon drowning all other sounds, that 
the accident was due, for it is quite certain that the driver 
of the train did whistle at a whistle-board some 500 yards 
from the crossing. This board had been erected about 
six years ago in consequence of a narrow escape from an 
accident. The whole blame is, therefore, laid on the driver 
of the wagon, who was, unfortunately, amongst those 
killed. He knew the crossing well, having repeatedly 
used it for the last three years. 

General Hutchinson states that during the six and half 
years ending last June there have been 137 fatal accidents 
at occupation roads such as this, or about 21 per annum, 
as against 191, or about 29 per annum, at public road level 
crossings, and adds: “‘ There are two methods by which 
a fair amount of safety might be attained, viz., first, by 
the provision of a gate-keeper’s lodge and (where neces- 
sary) of signals ; and, second, by means of treadles placed 
ata proper distance from the crossing actuating (electri- 
cally) a bell at the crossing, which bell would continue 
ringing until the train had passed. On new lines one or 
other of such arrangements has been from time to time 
adopted, when thought necessary Wy the inspecting officer, 
but on existing lines the Board of Trade have no statutory 
powers to require such arrangements. As regards this 
particular crossing, the view in clear weather from down 
trains of the crossing, and from the crossing of down 
trains, would be improved if the bushes on the Chartham 
side of the crossing were kept properly cut, and this 
should certainly be done.” He concludes by aqrenes 
that the company be called upon to reduce the hours of 
the driver and fireman (now 11 or 12) to 10 or there- 
abouts. 





CaNET ORDNANCE. —We are informed that the Swedish 
Government, following the example of so many other 
countries, has definitely adopted the Canet system of 
ordnance, and has given an order tothe Forges et Chan- 
tiers de la Mediterrandée for ten 254-millimetre (10 in.) 
guns, intended for the main armament of the new Swedish 
ironclad Oden. The heavy naval fighting in the far East 
has given not a few opportunities of gathering valuable 
information about the behaviour of guns and armour, 
which no doubt will be available at a later date. Ib is 
stated, on what appears to be reliable authority, that the 
fate of the Chinese ironclad Ping-Yuen was decided by 
one round from a Canet 12.60-in. gun, the heaviest 
weapon in both fleets. The shell which sunk the Ping- 
Yuen weighed 450 kilogrammes (nearly 1000 lb.), and 
was one of Holtzer make; it crashed through the after 
part of the vessel’s armo deck, the ship sinking by 
the stern almost immediately. The Ping-Yuen had 2850 
tons displacement, and her armament consisted of two 
10.23-in. guns, three 5.90-in., and four machine guns. 
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T.-S.S. “NORMAN”: DETAILS OF STERN TUBE AND THRUST BLOCK. 
CONSTRUCTED BY MESSRS. HARLAND AND WOLFF, LIMITED, BELFAST. 
(For Description, see Page 732.) 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was fairly large, but the tone of the 
market was cheerless, and little business was done. Quota- 
tions changed very little, and, in fact, were practically 
the same as those last given. Parcels of No. 3 g.m.b. 
Cleveland pig iron were disposed of for both prompt de- 
livery and delivery to the end of March at 35s. 6d., but 
for delivery beyond that period rather more was asked. 
The lower qualities were only in moderate request. No. 4 
foundry was put at 34s, 9d. and grey forge at 33s. 9d., 
but transactions were recorded at a little below these 
prices. Middlesbrough warrants were steady at 35s. 54d. 
cash buyers, with little doing in them. East coast 
hematite pig iron was very weak, the supply being con- 
siderably in excess of the demand, and business was done 
at prices which, with present cost of production, cannot 
possibly leave any profit for makers. N os. 1, 2, and 3 sold 
at 42s. 6d. for early delivery, but there were some pro- 
ducers who would not do business at that price. Buyers, 
however, reported that they experienced no difficulty in 
placing orders at the foregoing quotation. Spanish ore 
was pretty firm. Rubio could noteasily be bought under 
12s. 14d. ex-ship Tees. To-day the market was practi- 
cally unchanged. Affairs were quiet, and prices of 
makers’ iron were the same as yesterday. The ren | 
trifling alteration was in Middlesbrough warrants, whic 
eased to 35s. 5d. cash buyers. 


The Make and Disposal of Pig Iron.—The Cleveland 
Ironmasters’ Association returns for the month of No- 
vember show a state of affairs pretty generally antici- 
pated. According to the statistics, of 141 blast-furnaces 
built, 95 were in operation during November—51 running 
on Cleveland pig, and 44 making hematite and other kinds 
of iron. The output of Cleveland pig was 123,658 tons, 
or 2970 tons less than in October. The production of other 
kinds, including hematite, spiegel, and basic pig iron, was 
130,194 tons, being 5487 tons less than during the previous 
month. The total make of all kinds of pig iron was 253,852 
tons, or a reduction of 8457 tons as compared with the 
output during October. At the end of November the total 
stocks of Cleveland pig iron stood at 200,571 tons. This 
is an increase on October of 3697 tons. Shipments of pig 
iron during last month reached 91,257 tons, or 11,004 tons 
more than in October, and an increase as compared with 
November last year of 21,269 tons, 


Manufactured Iron and Steel.—The condition of the 
manufactured iron and steel trades is hardly altered at 
ail. Orders are as difficult as ever to secure, quotations, 
though exceedingly low, have still a downward tendency, 
and cumplaints of slackness of work are numerous. Com- 
mon iron bars are quoted 4/. 17s. 6d.; iron ship-plates 
and steel ship-plates, each 4/. 12s. 6d.; and iron ship- 
angles and steel ship-angles each 4/. 103.—all less the 
usual 24 per cent. discount for cash. Heavy steel rails 
remain at 3/. 12s. 6d. net at works, 


Messrs. Dorman, Long, and Co.—Speaking to-day at 
the annual meeting of shareholders of Messrs. Dorman, 
Long, and Co., Limited, of the Britannia and West 
Marsh Iron and Sceel Works, Middlesbrough, the chair- 
man, Mr. A. J. Vorman, remarked that with regard to 
the future he bad very little to say. The directors had, 
he could assure them, done all they could to insure the 
efficiency of the works, and they now depended altogether 
upon the course of trade. He must say that he could not 
himself see any signs of improvement, although he was 
assured by people who were more competent, perhaps, 
than he was to form an opinion, that there were at 

resent signs of improving trade. They, however (Messrs. 
Jorman, Long, and Co.), found orders difficult to ob- 
tain, for what contracts were open were keenly competed 
for not only by competitors in this country, but by 
foreigners. Whenever an improvement did come, they 
were in a position to manufacture both angles and joists 
as cheaply as they could be made in any other works in 
the country, and when they had the works able to manu- 
facture on such an economical basis, he thought they 
must admit that the directors had done all in their power 
in the interest of the shareholders. 


The Coal and Coke Trades.—The fuel trade generally 
is weaker. Coal prices have a downward tendency, but 
coke is pretty well maintained in price. Here good 
blast-furnace coke is quoted 12s. 3d. delivered. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Parkgate Iron and Steel Company, Limited.—The fol- 
lowing special report has been issued to the shareholders : 
** The directors regret to report that the whole of the works 
have not been in full operation during the past half-year. 
There has been a considerable falling off in the demand 
for both pig and finished iron, owing to the increased use 
of steel. ‘I'ne directors are glad te say that the demand 
for special qualities of steel manufactured by the company, 
has increased during the past half-year. The price of 
coal is still very much too high as compared with the 

rices obtainable for finished material. A profit has 

en made during the past half-year, but, as the future 
prospects of trade are very doubtful, it is considered 
advisable to carry the amount forward until the end of 
the financial year.” 


Sinkings at Oaks Colliery.—Extensive sinking opera- 
tions are going on at the Oaks Colliery, near sley, 
belonging to Messrs. C. Cammell and Co., Limited. The 
old pumping sbaft has been widened to 16 ft. in diameter, 
and driven to a depth of about 540 yards from the surface. 
A seam of coal, believed to be the Parkgate, has just been 








passed through. It is of exceedingly fine oy: but, 
tho 


owing to the varying thickness of the seam, it is thought 
a fault has been struck. It is gratifying to learn that the 
higher seams have, in the course of sinking, been met 
with in their regular order, some being over 5 ft. in thick- 
ness; so that there is no fear of the coal measures in either 
South or West Yorkshire being readily exhausted. 


Chesterfield and Midland Counties Institute of Engineers. 
—A general meeting of the members of this Institute was 
held on Saturday at Derby, when there was a large 
attendance, the President, Mr. William Spencer, occu- 
pying the chair. Amongst the papers taken was one on 

‘The Reports of the Royal Commission on Explosions 
from Coal-Dust in Mines,” by Mr. G. A. Lewis, who 
expressed an opinion that they were nearer coming to a 
correct solution of that vexed question than they had ever 
been before. As the Commission had opined, coal-dust 
alone might be the sole cause of explosion, yet the condi- 
tions that had to be fulfilled before such an explosion 
occurred were so very various and numerous that it was 
seldom they were all fulfilled at the same time, but it ap- 
peared to him that no coal mine in the United Kingdom 
could be safe from such an explosion. Professor Lupton 
favoured the opinion that damping the dust might be 
effective. Mr. Mitchell said the result of experiments led 
him to believe that salt mixed with the water kept the roads 


damp longer. Mr. Mills raised an objection to the| C, 


watering system on the ground that it led to falls in 
certain mines, owing to the soft nature of the road and 
roof. Mr. A. H. Stokes said he had seen some of the 
best watering in the kingdom in South Wales, and then 
the main roadway was so saturated with the spray that 
the men who travelled with the train of tubs had to change 
their clothes twice a day. After further discussion, it 
was decided to renew the consideration of the paper at 
the next meeting. A paper by Mr. Daacon was also 
discussed, the subject being, ‘‘ The Use of Expansion 
Gear as Applied to Colliery Engines.” 


How to Make an Engineer.—The twenty-ninth annual 
gathering in connection with the Leeds Association of 
Engineers was held on Saturday, under the presidency of 
Mr. W. Clayton, M. Inst. C.E. (Messrs. Hudswell, 
Clarke, and Co.). There was a large and influential 
attendance. In the course of an address the chairman 
alluded to the unsatisfactory condition of the superannua- 


tion fund, and hoped an effort would be made to put it on | P® 


a more satisfactory footing. With regard to trade, he was 
sorry he could not see any cheering signs. As to the 
remedies, bimetallism was, in his opinion, a most auda- 
cious attempt to fix a ratio between two absolutely un- 
known quantities. The appreciation of gold had affected 
trade severely, but to introduce the bimetallic system 
would only be to remove one evil by creating a bigger. 
We were told we were not to compete with foreign rivals, 
because Continental people had superior technical 
education. It was nothing of the kind. Continental 
nations were able to compete with us use they 
could supply at lower prices, and that, in turn, was 
because men worked longer hours for less money. 
Technical education was a good servant, but a bad 
master, and conducted on the lines at present pur- 
sued in this country, would lead to nothing but disaster. 
It was no use sending a lad for three years to a technical 
school, and then at 19 or 20 giving him a few months’ 
experience in a workshop. To make a good engineer, the 
good old plan of apprenticeship must be adopted. Leta 
boy get used to his work, and then let him learn, what he 
never could do at a college, business habits. This was 
the only way to make an engineer, and no other way 
would be successful. 





NOTES FROM THE SOUTH-WEST. 

Barry East Dock.—Messrs. Price and Wills, the con- 
tractors, have completed the earth walls running the 
entire length of the East Dock Works at Barry, and tem- 
porary lines of railway are being laid upon the site so as 
to facilitate further constructive operations. Consider- 
able accessions are being made to the working staff. The 
area of the first section of the new dock will be larger 
than was originally contemplated. 


Nantyglo and Blaina Iron Works Company, Limited.— 
The report of the directors of this company for the year 
ending August 31 states that the net amount received for 
royalties and wayleaves was 31,222/., which, with rents 
from land and houses and other sources of income, makes 
a total of 35,0187. Since the last report, further instal- 
ments of dividend on account of arrears of dividend upon 
the preference shares have been paid, amounting to 
20,000/.—in April 2/. per share, and a similar amount in 
November—and making together 4/. per share. The de- 
benture-holders have received 9257. for interest, and the 
mortgage debt has been further reduced by 5000/. The 
conversion of the mortgage debt of 70,500/. from 6 per 
cent. to 4 per cent. per annum, from June last, for a term 
of 14 years, has also nm effected, the whole amount 
Herd taken up by the debenture-holders and share- 

olders.. 


_The Avon.—The Bristol Docks Committee had under 
discussion on Tuesday the port improvement question. 
Mr. Derinder, one of the members, proposed the rescind- 
ing of a resolution of July last against carrying out the 
dockisation of the Avon, asan impracticable scheme from 
a financial point of view, on the ground that the resolu- 
tion did not refer to the most important part of the 
scheme, its financial aspect. The chairman pointed out 
that it was open to any member to pro a new scheme 
for port improvements, including dockisation, and Mr. 
Derinder withdrew his motion with the view of retaining 
his liberty of action. 


The *‘ Majestic.” —The Majestic, line-of-battle ship, laid 





down at Portsmouth in February, 1894, has made such 
rapid progress that the Naval Construction and Arma- 
ments Company is working day and night shifts in put- 
ting her machinery on board. Her interior bulkheads 
are fitted, the whole of the side backing has been fixed, 
and some of the vertical 9 in. armour has been placed 
in position. 

Colliery Development.—A new company is being orga- 
nised at Llanelly under the title of ‘* The South; Watice 
Colliery Company, Limited,” for the purpose of acquir- 
ing, working, and developing the Penyfan colliery, now 
carried on by Mr. T. Arnold. Sinking and boring 
operations have been proceeding for some time, and the 
results are said to be encouraging. The new company 
will have a capital of 60,000/., of which 30,000/. will be 
called up. 


Harbour Launches.—Three new launches for harbour 

purposes, the engines and boilers of which have been sup- 
plied by the Millbay Engineering Company, of Ply- 
mouth, have just undergone their steam trials with satis- 
factory results. The launches are 524 ft. long, and the 
engines are designed to indicate 60 horse-power, and give 
250 revolutions on a boiler pressure of 120 lb. Results 
considerably in excess of these requirements were ob- 
tained in each case without difficulty. This is the first 
work done for the Admiralty by the Millbay Engineering 
ompany. 
The “ Flora.”—Although the Flora, cruiser, which 
has arrived at Devonport from Pembroke, is well built, 
the Devonport officials find that so much money has 
already been expended upon her that they cannot com- 
plete her for the Fleet Reserve without exceeding the 
original estimate by several thousand pounds. The esti- 
mated cost of the ship, excluding guns and ordnance 
stores, was originally placed at 219,584/. It is now 
thought that she will cost 250,0001. 


Cardif.—The steam coal trade has been dull; the 
best qualities have made 11s. to 11s. 3d. per ton, while 
secondary descriptions have brought 10s. to 10s. 6d. per ton. 
Colder weather has given an impetus to the house coal 
trade, but there has been no advance in prices; No. 3 
Rhondda large has been making 10s. per ton. Coke has 
been in moderate request ; foundry qualities have made 
15s. to 15s. 6d. per ton, and furnace ditto 14s to 14s. 6d. 
r ton. Iron ore has been inactive. No improvement 
is reported in the manufactured iron and steel trades ; on 
the contrary, the demand for steel rails has declined. 


The Electric Light at Bristol.—The electrical committee 
of the Bristol Town Council meton Saturday. The secre- 
tary reported the results of circular letters addressed to the 
occupiers of premises in St. Stephen’s-street, and the com- 
mittee determined not to make an extension at present. 
Applications for a short extension along Percival-road, 
Clifton, were considered, and the committee determined 
to make the extension on the usual agreements, guaran- 
teeing a minimum consumption, being entered into. Ap- 
plications for an extension to Pembroke-road were con- 
sidered and declined. An application for an extension to 
Victoria-square, Clifton, was reported, and the secretary 
was directed to send a circular letter to the residents of 
the west side of the square, with the view of ascertaining 
the amount of support the undertaking would receive in 
the event of an extension being made, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

_ Glasgow Pig-Iron Market.—The market was again very 
idle last Thursday forenoon, the proceedings being with- 
out feature, and the transactions entirely of a jobbing 
character. About 5000 or 6000 tons of Scotch and 1000 
tons of Cumberland hematite iron changed hands, and 
the only change in prices from those of Wednesday was a 
drop of 14d. re ton in the latter. In the afternoon, about 
7000 tons of Scotch. warrants were dealt in, and prices 
remained unchanged. Avtthe close the settlement prices 
were—Scotch iron, 423 6d. per ton; Cleveland, 35s. 44d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 43s, 44d. and 42s. 44d. per ton. The dealings on 
the following forenoon were also very limited in amount— 
3000 to 4000 tons of Scotch, 1000 tons of Cleveland, and 
500 tons of Cumberland hematite iron. No alteration in 
prices took — The afternoon sales included only some 
1500 tons of Scotch and 1000 tons of Middlesbrough hema- 
tite iron. No change in the settlement prices was re- 
ported, except a drop of 14d. in respect of Middlesbrough 
hematite iron. Business was very quiet on Monday fore- 
noon, the sales being limited to some 5000 tons of Scotch 
and one or two lots of Cleveland and hematite iron. 
About other 5000 tons of Scotch iron changed hands in 
the afternoon, when prices remained unaltered. The 
closing settlement prices were the same as those of Friday. 
Tuesday’s forenoon market was somewhat active towards 
the close of business. A line of 20,000 tons of Scotch 
passed between two brokers, and altogether some 30,000 
tons were dealt in. The cash B aos stiffened 1d. per ton 
at 42s, 64d. sellers. Cleveland and hematite irons were 
neglected. In the afternoon the market was extensively 
quiet, not more than 5000 tons, all Scotch, changing 
hands. Prices remained unchanged ; in the settlement 
prices, however, there was an advance of 14d. per ton in 
respect of Cleveland iron, making 35s. 6d. per ton. The 
market was very active this forenoon, when some 15,000 
to 18,000 tons of iron changed hands, the price slightly 
easing. Some 10,000 tons of Scotch warrants changed 
hands in the afternoon, without any further changes in 
prices. The settlement prices at the close were, re- 
spectively, 428. 6d., 35s. 44d., 43s. 44d., and 42s. 3d. 

r ton. The following are some of the quotations for 

o. 1 special brands of makers’ iron: Clyde, 503s. per 
ton; Garteherris and Calder, 51s. 6d.; Summerlce 
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52s. 6d.; Coltness, 55:.—the foregoing all shipped at 
Glasgow; Glengarnock (shipped at Ardrossan), 51s. ; 
Shotts (shipped at Leith), 53s, 6d. per ton; Langloan and 
Carron out of the market. There are still 67 blast-fur- 
naces in Scotland in actual operation, as compared with 
15 at this time last year, when there was a miners’ strike 
on. Other three furnaces are being got ready for blast. 
The feeling in the pig iron trade seems to be very general 
that there will not be much change for some time to 
come, the dull state of the iron-consuming departments 
of trade holding out no prospects of any rise of im- 
portance, while the present low price and small stocks 
are strong arguments against any drop. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 5926 tons, against 3642 tons in the correspond- 
ing week of last year. They included 241 tons for 
India, 460 tons for Australia, 572 tons for Italy, 219 tons 
for Germany, 385 tons for Holland, 587 tons for China and 
Japan, smaller quantities for other countries, and 3120 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 288,546 tons 
yesterday afternoon, as compared with 289,249 tons yes- 
terday week, thus showing a reduction for the past week 
amounting to 703 tons. 


Finished Iron and Steel Trades.—In respect of ship- 
building steel there is very little fresh business being 
booked, and prices are now lower than they have ever 
been in the history of the steel trade.’ Malleable iron is 
also quiet, both in the export and the home consumption 
departments. 


The Foundry Trades.—A number of the general iron- 
founding firms continue to be fairly well employed, but 
the large pipe foundries are decidedly short of orders. 


Glasgow Copper Market.—Some 75 tons of copper were 
dealt in last Thursday forenoon, when the three months’ 
quotation showed a gain of 1s. 3d. per ton. In the after- 
noon 50 tons were sold at 40/. 5s. per ton three months, 
thus showing a rise of other 1s. 3d. per ton. The market 
was idle on Friday forenoon, but the quotation was 2s. 6d. 
per ton better. In the afternoon copper was again 
neglected, and the 2s. 6d. gain in the forenoon was lost. 
One lot of copper was dealt in at 39/. 16s, 3d. cash per ton 
on Monday forenoon, and in the afternoon the market re- 
mained idle, and prices were unaltered. The market was 
dull this forenoon, and no business was done. Prices 
receded 1s, 3d. per ton, but rallied again in the afternoon, 
— one lot was done at 401. 8s. 9d. per ton three 
months, 


New Shipbuilding Contracts.—The contract for the new 

assenger steamer referred to in last week’s ‘* Notes” as 
cane been placed by the Caledonian Steam Packet 
Company, has been taken by Messrs. James and George 
Thomson, Clydebank. It is said that she is to be a boat 
of 18} knots.—Messrs. Russell and Co., Greenock and 
Port Glasgow, have contracted to build for Mr. John 
Williamson a first-class paddle saloon steamer for pas- 
senger service between Glasgow and the Kyles of Bute. 
Messrs. Rankin and Blackmore, Greenock, will supply 
the engines, which will be of a specially economic 
type. She will be built under the supervision of 
Messrs. Morton and Williamson, Glasgow. — Mr. 
John Fullerton, Paisley, has booked an order for 
four of the small steamers whose engines are to be sup- 
plied by Messrs. Ross and Duncan, as mentioned in last 
week’s ** Notes.” —An order for a new sand-pump dredger 
has been placed by the Natal Government with Messrs. 
William Simons and Co., Renfrew.—Messrs. D. and W. 
Henderson and Co., Meadowside shipbuilding yard, have 
in hand upwards of 80,0007. worth of yachts, all of which 
are being built to the order of Mr. G. L. Watson, naval 
architect, Glasgow. One of the yachts is a magnificent 
steamer for one of the Rothschilds. 


Contract for Steam Travelling Cranes.—The Glasgow 
District Subway Company have just placed an order with 
Messrs. George Russell and Co., Motherwell, for two 
20-ton steam travelling cranes for their power station. 


Large Contract for Bricks.—The Clyde Trust have 
accepted a tender from the Craigton Brickmaking Com- 
pany for the supply of 1,000,000 common and 10,000 
arch bricks. 





‘ MISCELLANEA. 

Ir is understood that provision will be made in the next 
Navy Estimates fcr the laying down of four first-class 
cruisers of the Blake type, of 13,000 tons displacement and 
20,000 horse-power. ‘Two will be built in the Dockyards 

nd two placed with contractors. 


_A private Bill is to be brought in next session to con- 
tinue and confirm the Livét patents for steam generators, 
which have been referred to several times in our columns. 
It appears the last instalment was not paid at the time it 
fell due, and the patent is, therefore, voided, unless re- 
affirmed by the passing of the proposed Bill. 


His Imperial Majesty the Sultan of Turkey has been 
graciously pleased to appoint Mr. Joseph Ruston to be an 
officer of the Imperial Order of the Osmanié, as an 
acknowledgment and appreciation of the merits of the 
machinery supplied by the firm of Messrs. Ruston, 
Proctor, and Co., Limited, of Lincoln, to the Sultan’s 

mperial farms and agricultural schools, 


A report on the maximum practicable length of a sus- 
pension bridge has been issued by a board of United 
States Engineer officers. They conclude that, using steel 
wire cables having a tensile strength of 84 tons per square 
inch, and a factor of safety of 3, the limiting span for a 
railway bridge to carry heavy traffic is 4335 ft. ‘The 
poy} ened dead load in this case works out to about 

; ms. 





On Wednesday, December 5, there was a general meet- 
ing of the University College Engineering Society, to hear 
a paper on “ Oil Engines,” by Mr. A. W. Thomas, Pro- 
fessor T. Hudson-Beare in the chair. The author, having 
briefly explained the various classes of oil engines, taking 
the Priestman engine as a type, described its workin 
parts and manner of driving. The pa termina 
with a comparison of the steam, gas, and oil engine. A 
discussion followed. 


The Commissioners appointed by the Board of Trade 
under section 189 of the nei Conservancy Act, 1894, 
will meet for the first time on Wednesday next to con- 
sider “‘ whether any, and what, dredging or other opera- 
tions are practicable and expedient for the purpose of im- 
proving the navigation of the Thames, or the estuary 
thereof, between Thorney Creek, in the county of Essex. 
and the Nore Lightship ; as to the probable cost of such 
dredging or other operations, if any, which such Commis- 
sion may deem practicable and expedient, and as to the 
means by which the funds necessary to meet such cost 
should be provided.” The Commissioners are empowered 
to visit the Thames and the estuary thereof, and to make 
ay at such times and in such places as they may 
think fit. 


The recent bold torpedo-boat attack upon Port Arthur 
was led by the Kotaka, constructed by Messrs. Yarrow 
and Co., in the year 1886, for the Japanese Government. 
She is of nearly the same dimensions as the destroyers 
of the Hornet class now building for the Admiralty, being 
170 ft. in length by 20 ft. beam, propelled by twin screws, 
and having a speed of 19 knots. The distinctive feature 
in her design is that the machinery compartment is com- 
pletely armour-plated with 1-in. steel plates, so as to 
protect this portion of the vessel, the rest of the hull 
being subdivided into a very large number of small water- 
tight compartments. It is a remarkable fact that the 
Japanese Government was the first to adopt seagoing 
torpedo-boats, and the Kotaka is probably the only 
armoured torpedo-boat afloat. 


A meeting of the cement trade was held at the London 
Chamber of Commerce on Friday last, for the purpose of 
receiving and adopting, or otherwise, certain recommenda- 
tions of the special committee which has been appointed 
to investigate and report upon the extent of the practice 
of admixtures with Portland cement, and as to the justifi- 
ability thereof. The trade, with only one dissentient, 
adopted the recommendation of the committee that it was 
advisable that all manufacturers of Portland cement, who 
have used any outside material or materials in the manu- 
facture of that article, should at once discontinue the 
practice. The use, however, of not more than 2 per cent. 
of gypsum, as practised by the German manufacturers, for 
the purpose of regulating the setting of the cement, is 
considered optional. 


The traffic receipts for the week ending November 25 
on 33 of the principal lines of the United Kingdom 
amounted to 1,405,174/., which was earned on 18,522} 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,335,288/., with 18,383 
milesopen. There was thus an increase of 69,886/. in the 
receipts, and an increase of 134? in the mileage. The 
aggregate receipts for 21 weeks to date amounted on the 
same 33 lines to 33,062,567/., in comparison with 
31,064,7362. for the corresponding period last year ; in- 
crease, 1,998,5437. Comparing the week’s receipts with 
those for the corresponding period in 1892, we have an in- 
crease of about 7000/. ; in the aggregate for 21 weeks, how- 
ever, this year’s takings are 246,000/. behind those of 1892. 


Some Minting experiments have been made on the 
metal of some of the iron bridges taken down in Switzer- 
land after a service of 38 years. As no records existed of 
the qualities of the iron used originally, it was determined 
to test samples of the metal taken from the ends of the 
span, where it was unstrained, at the same time as 
samples from the centre of the bridge, where the working 
stress had been 5 to 5.4 tons persquare inch. The tests 
gave the following results : 


Tensile Strength. Elongation 


Tons per Sq. In. in 8 In. 
Specimens from end Per Cent. 
of girder ... 20.38t0 22.6 11 to 24 
Specimens from centre 
of girder ... 20.7 to 22.4 13.5t025 


These results seem to show that no deterioration had 
taken place in the metal. 


A meeting of the Institution of Civil Engineers, 
Association of Birmingham Students, was held on Thurs- 
day last at the Midland Institute, Birmingham, when a 
paper on “Graphic Statics” was read by Mr. H. C. 
Adams, Stud. Inst. C.E., and honorary are of the 
association, the President, Mr. Robert Godfrey, 
A.M.I.C.E., in the chair. After showing a comparison 
of five different ways of determining the stresses in a 
simple roof truss, Mr. Adams worked outdiagrams show- 
ing the alteration made in the stresses in the roof by the 
action of the wind, and showed a very useful comparison 
of the formule for wind pressure on inclined surfaces in 
general use. Calculations of the stresses in a plate girder 
under three different loads were made, showing how the 
stresses from the various loads were combined in one 
figure. A short discustion followed, in which the Presi- 
dent, Professor R. H. Smith, of Mason College, Mr. T. 
Winberrow, and others took part. In the course of his 
remarks, Professor Smith described some work he had 
done to ascertain the correct proportion of the load 
coming on the supports of a continuous girder. He also 
commented on the stresses in a solid structure, taking the 
wind into account. A hearty vote of thanks to Mr. 
Adams concluded the soonusiiinans The next meetin; 
will be held on December 13, when a paper will be ae 








by Mr. Rowland, of Crewe, on “‘ Refrigerating Ma- 
chinery.” 

In an article published in Cassier’s Magazine, Professor 
W. C. Unwin points out that John Penn had a clearer.com- 
prehension of the causes of the low efficiency of many 
steam engines than was possessed by the vast majority 
of practical engine-builders who followed him. Speaking 
at the Institution of Mechanical Engineers in 1859, Penn 
remarked ‘‘ that the steam engine must, in fact, be looked 
upon asonly in degree better than Newcomen’satmospheric 
engine, in which the whole of the steam was condensed in 
the cylinder at each stroke, and the advantages of Watt’s 
great invention of a separate condenser are not fully 
realised till this serious defect is removed.” Then, he 
went on, ‘‘ Now if as much heat be added to the steam by 
superheating it before entering the cylinder as will supply 
the amount of which it is robbed by the cylinder, it will 
remain dry steam throughout the stroke, and not a drop 
of water will be deposited.” This, though not absolutely 
correct, shows clearly that John Penn had thoroughly 
gras the importance of the losses due to initial con- 
densation. In the same paper Professor Unwin gives 
the results of certain trials made recently in Alsace with 
engines using, first, superheated, and afterwards saturated 
steam, under practicallf identical conditions. They may 

















be summarised thus : 
P unds of Steam| Pounds of Coal | 
Used per Indi- | Used per Indi- | 6 
cated Horse- cated Horse- 
Power per Hour| Power = Hour i 
Type of Engine. with with 3¢ 
—| 8a 
Super- | Satu- | Super- | Satu- as 
heated | rated | heated’ rated a 3 
Steam. | Steam. | Steam. | Steam. | 52 
deg. F. 
Woolf .. on oot BAR | BAF 2.0 2.7 432 
Corliss and compound} 17.4 21.8 26 3.2 432 
New Corliss --| 16.7 19.0 2.0 2.5 431 
Horizontal, steam- 
jacketed ae eot WAR 21.5 2.4 3.1 477 
Compound we --| 15.61 19.75 es = 1269 














Enerneerine Society, Kine’s Cottece, Lonpon.—A 
eneral meeting was held on Friday, November 30, Mr. 

. Wilson in the chair. Mr. Cobb read a paper on 
** Electrical Transmission of Power.” The author dealt 
chiefly with the different systems of distribution, and 
several specimens of cables and conductors were shown. 








SoutH Arrican Rattways.—An extension from Vry- 
burg to Mafeking has just been opened for traffic. The 
distance between the two towns is 96 miles. Shortly 
after leaving Vryburg, trains enter upon a straight 
run of no less than 36 miles, There is only one inter- 
mediate station upon the section, viz., that at Mari- 
bogo. The largest bridge is one thrown over the Molopo, 
about half a mile from Mafeking. There are sidings at 
intervals of 12 miles, so as to facilitate the working of 
trains, and for the development, of course, of local traffic. 
The cost of construction has been moderate—about 2000/. 
per mile. Mr. Pauling was the contractor. 





Tuer BIRMINGHAM ASSOCIATION OF MECHANICAL ENGI- 
NEERS.—At the annual meeting of the above Association, 
heid on Saturday last, the election of officers for the 
ensuing year was proceeded with after the ordinary busi- 
ness had been transacted, and resulted as follows: Mr. 
E. Hazel, the retiring president, was unanimously re- 
elected for a second term of office, as was also Mr. J. 
Mills, vice-president. Mr. J. F. Crockatt was re-elected 
treasurer, and the following gentlemen were elected 
members of committee: Messrs. W. n, I. Burns, 
J. Cox, and A. W. Hayes; auditor, Mr. J. R. Meikle- 
john ; and the secretary, Mr. L. O’Brien, was also re- 
elected. The remainder of the evening was devoted to 
social intercourse and music. 





Tuk WALROND STEEL PROCESS AS APPLIED TO Cast- 
Sree, HorszesHors.—A process of casting horseshoes 
out of steel was patented some time ago by James Ver- 
non, 114, Dundas-street, Glasgow, pe demonstration 
of the results obtained was given on Monday, the 26th 
ult. The apparatus consists of a steel mould in which the 
shoe is cast vertically. This mould is in two parts, the 
top of the shoe being moulded in one part, and the 
bottom in the other. The mould is so arranged that 
the face (in which one-half of the shoe is moulded) can 
be moved forward by a lever directly the shoe is cast, 
and so relieve this face of the shoe. By another lever 
the shoe itself is pushed out of the other half of 
the mould instantly, so that the shoe is perfectly free 
almost as soon as cast. A similar lever arrangement 
pushes forward two cutters, which cut off the ‘‘ heads” 
the instant the pouring is completed, and another lever 

ushes forward a set of punches, and punches the nail 

oles the moment before the shoe is released. The whole 
of the operations only occupy a few seconds, and the 
shoes come out very perfect, scarcely requiring any trim- 
ming~ whatever. he steel used is produced by the 
Wabond-Legenieal modification of the Bessemer process, 
in which ferro-silicon is added to the converter after the 
ordinary blow is finished. The converter is then turned 
up and blown again for a short time, during which the 
siliconis burnt out, and a very high temperature de- 
veloped, giving great fluidity to the metal. Very small 
charges can be blown in this way, the converter used by 
Mr. Vernon taking only 4 cwt, The steelmaking has 
been superintended by Mr. Snelus and his son, and appli- 
cations for licenses to work the process can be ad 
to him at Ennerdale Hall, Frizington, Cumberland. 
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NOTICES OF MEETINGS. 
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8S. Henry Barraclough, B.E., Stud. Inst. C.E., and Mr. Lionel S. 
Marks, B.Sc. Mr. Bryan Donkin, M. Inst. ©. E., will take the 


The | chair. 


INsTITOTE OF MARINE ENGINEERS.—A meeting will be held at 
58, Romford-road, Stratford, on Monday, the 10th inst, at 8 p.m., 
when a paper will "be read by Mr. T. W. Wailes on “ Wrecks and 
Salvage Operations.” 
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sion will take place on that paper and on the paper read at the 
last meeting by Mr. A. Dudley Clarke (Fellow), entitled ‘‘ The 
nae gi of Taxation on Land.” The chair to be taken at eight 
o'clock. 

THE INSTITUTION OF ELECTRICAL ENGINBERS.—Thursday, Decem- 
ber 13, as the Institution of Civil Engineers, 25, Great George- 
street, S.W. Annual general meeting at 8 p.m. Reception of 
the annual report of the Council and election of Council and 
** Electrical Steep Grade Traction in 
Europe,” by Mr. C. 8. du Riche Preller, M.A., Ph. D., Member. 
‘** Notes on Electric Tramways in the United States and Canada,” 
by Mr. H D. Wilkinson, Member. ‘Electric Traction, with 
special reference to the Installation of Elevated Conductors,” by 
Mr. R. W. Blackwell, Foreign Member, and Mr. Philip Dawson, 
Associate. 

Socimty or Arts.—Monday, December 10,at8 p.m. Cantor Lec- 
tures. ‘‘Modern Developments in Explosives,” by Professor 
Vivian B. Lewes. Lecture III., ‘‘ Smokeless Powders”—The early 
attempts to utilise guncotton, and the causes of their failure ; the 








smokeless powders of t to-day. =~ Wednesday, } mber 12, at 8 p.m. 
— dinary gz facture of Salt,” by Mr. Thomas 
yard, 
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THE MACHINERY OF WARSHIPS. 

A PAPER on the above subject, read by the 
Engineer-in-Chief of the Royal Navy, should 
be a notable event in the annals of engineering ; 
and when such a paper is contributed to our 
premier engineering Institution, the occasion is of 
increased importance. The facilities given for 
discussion by the weekly meetings of the Institu- 
tion of Civil Engineers allow a subject to be well 
considered from many points of view, and the fact 
that these discussions are, when of sufficient 
importance, adjourned from week to week, enables 
critics to master the paper thoroughly, and to 
prepare their comments at leisure. 

The paper read by Mr. Durston on the 20th 
ultimo, an abstract of which has already appeared 
in our columns, was avowedly designed to raise 
criticism. As the reading and discussion occupied 
three sittings, the intelligent listener might have 
expected to glean much valuable information on the 
designing of marine engines. We are compelled to 
acknowledge that, were such an expectation formed, 
it was doomed to disappointment. In spite of all 


*| the trouble taken by Mr. Forrest to bring together 


a representative gathering, and in spite of the frank 
and manly challenge thrown down by Mr. Durston, 


6|there was very little discussion, in the best sense 


of the word, and certainly an absence of treat- 
ment of the subject in the scientific and critical 
manner one would expect from a body of British 
marine engineers. 

The paper itself was confessedly incomplete, but it 
was as complete as our political organisation allowed 
us to expect it tobe. Every one knows that Mr. 
Durston could, if he were permitted, write a really 
good and instructive paper on ‘‘ The Machinery of 





Warships,” instead of putting together a record of 


bare dimensions and bald details of performance. 
We know that the Engineer-in-Chief, and those 
associated with him, have very decided views on 
some points covnected with the practice of ma- 
chinery design ; and, indeed, they would be alto- 
gether unworthy of their positions were it not so. 
Why, then, is the Institution served with a paper 
so inadequate to the occasion? The answer is not 
far toseek. The Engineer-in-Chief is an official in 
the department of the Controller of the Navy, and 
is entirely subordinate to the Controller. That is 
a matter of routine. The Controller of the Navy 
is an executive officer of high attainments, a rear- 
admiral whose professional instincts and training 
do not put him in sympathy with engineers of any 
kind, and certainly not with contracting engineers. 
The traditions of his caste all tend towards exclu- 
siveness and secrecy, and the traditions of the 
department into which he has been brought sup- 
port this attitude. But even if the Controller of 
the Navy were a man of the widest views, he is 
not master of his own actions. He holds office for 
a short period, so short that he has not time to 
learn his duties before he has to go. The conse- 
quence is that he is very much in the hands of his 
clerks ; a class without the high, even if unen- 
lightened, sense of duty towards the service which 
is the mainspring of the naval officer’s conduct. 
Neither have they the scientific interest which 
animates the professional officials. There is, how- 
ever, another check on our ideal liberal-minded 
Controller: the political element which is para- 
mount. ‘No _ ordinarily intelligent newspaper- 
reader need be told how little account an engi- 
neering department of the Navy is in the eyes of 
the average parliamentarian. The whole mystery 
of party politics is to lie low whilst in office, 
and trip your enemy’s heels when out. If a 
warship breaks down, what an incompetent 
Government hold sway ! If twoironclads come into 
collision, how the country is going to the dogs under 
the present baneful Administration! If you are 
always trying to pick a hole in your neighbour’s 
coat, you can hardly wonder he shuts it out of sight, 
though it may be a very blameless coat in the main. 
These are some of the reasons why highly trained 
professional officials at Whitehall are unable to do 
themselves justice before the public ; or to expose 
their work to that healthy criticism and discussion 
which would so much strengthen their hands, in- 
crease their knowledge, and give them a wider 
interest in their labours. No class suffers more from 
the absurd secrecy of the department than the con- 
structors and engineers of the Admiralty staff. 

Some day, perhaps, we shall have a serious naval 
war. Thenthe country will learn that this ill-assorted 
triumvirate of Government clerk, parliamentarian, 
and executive officer is not the right instrument 
with which to mould and direct a great engineering 
organisation. We shall learn it at the expense of 
many valuable lives and the loss of much in- 
estimable treasure, probably at the cost of a serious 
military disaster. Until then we suppose we must 
be content with things as they are—for we see little 
prospect of reform—and in the meantime may 
proceed to pick over the dry bones of Mr. Durston’s 
paper. 

Though the author had an embargo placed upon 
his knowledge, there was no Official restraint 
upon those who came to hear the paper ; and we 
must confess it is somewhat difficult to account for 
the barren nature of the three nights’ discussion ; 
so different in character to the proceedings gene- 
rally within the walls of the Institution theatre. 
The only reason we can assign is that the makers 
of Navy engines are thoroughly dispirited, and 
have no heart to discuss anything but their woes. 
The ships of the Hamilton programme make a fine 
show on paper, and are in themselves a noble 
fleet of vessels, but they can bring little satis- 
faction to those contractors who were unfortu- 
nate enough to take part in their production. It 
is too big a subject here to enter into the re- 
cent treatment of contractors by the Admiralty, 
and we have said enough on former occasions to 
show that it has been very bad indeed. When we 
hear of one firm losing 100,000/. by three ships, 
and other firms mulcted to a like amount ; when we 
hear that these heavy losses have been due to waste 
and mismanagement on the part of the Admiralty 
—that the money has been clean thrown away, and 
has benefited no one ; when we hear that just and 
reasonable protests are treated with contempt, that 
work is put on contractors they had no reason to 








expect, that legitimate charges are disallowed or 
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cut down without rhyme or reason ; hearing these 
new things, we can hardly wonder that contractors 
do not come forward and discuss points of engineer- 
ing practice with a cheerfulness that would follow 
a fair and lucrative business. 

We have, during the last two days, received 
another paper contributed to another technical 
society by another naval Engineer-in-Chief in another 
country. We refer to a contribution made by 
Commodore George W. Melville, the Engineer-in- 
Chief to the United States Navy. The two papers 
are not fairly comparable, as they are quite different 
in design and scope. Mr. Durston, as said, has 
had to confine himself to putting on record some 
of the details of the machinery in ships of the 
naval programme of 1889, whilst Mr. Melville gives 
a scholarly discussion of the merits of triple screws, 
as illustrated by the performance of that remark- 
able vessel, the United States cruiser Columbia; a 
ship which steams close on 23 knots, and is avowedly 
built for the purpose of playing the amiable réle of 
‘*commerce-destroyer”’ to the British nation, or 
any other Power that may possess mercantile ship- 
ping, should occasion arise. Itis nota very glory- 
winning career the Columbia has cut out for her in 
case of war: to destroy the peaceable or run from 
the fighter ; but at any rate she is well equipped 
for the latter task, and is a most interesting vessel 
from an engineering point of view. Mr. Durston, 
naturally, did not touch upon the triple-screw 
question, as we have no vessel of that kind in the 
Naval Defence Act, and we do not now propose 
entering into this feature of the vessel’s design ; 
but taking her machinery at large, it will be in- 
teresting to consider some points of the Columbia’s 
machinery, and that of another American vessel, 
the Olympia, in comparison with one of the prin- 
cipal ships referred to by Mr. Durston. The most 
convenient for our purpose will be the first-class 
cruiser Blenheim, as she was tried with forced 
draught, and hasthe greatest power for the weight of 
machinery of any of the first-class cruisers quoted. 
The Blenheim’s twin-screw engines, four sets, gave 
off on trial, with 2 in. air pressure in stokeholds, 
21,411 indicated horse-power. The weight of 
machinery complete was 1543 tons, and of the 
boilers 754 tons. This gives 13.8 indicated horse- 
power per ton of machinery. According to the report 
of the Engineer-in-Chief to the United States Navy, 
the indicated horse-power per ton of machinery of 
the Olympia was 14.247, which is a higher result 
than anything we have recorded of similar vessels 
in Mr. Durston’s paper. If, however, we look into 
this matter a little more closely, we find that 
the English engineers hardly do themselves justice. 
It is the custom in our service to include in the 
weight of machinery complete, everything that 
appertains to the machinery department, that is, all 
auxiliary machinery. But much of this is run 
by separate engines, and though their weight is 
included, no account is taken of the power deve- 
loped by them, the indicator cards of the main 
engines alone being worked out for estimating the 
power. That seems to us a foolish plan, and the 
Americans follow the much more sensible course 
of giving the machinery credit for all the work it 
does. Thus, in the trial of the Olympia, we find 
the power given off by the separate air-pump en- 
gines—for the Americans follow the question- 
able practice of separate engines for air pumps 
—of the circulating- pump engines, the feed- 
pump engines, and the blowing engines given sepa- 
rately in the record of trial. The collective indi- 
cated horse-power of both main engines was 16,849, 
but with all auxiliaries added it was 17,313. The 
weight of the propelling machinery, including 
water, is stated to be 1215 tons. We have no 
figures as to weights of auxiliaries, but if we 
take the power of the propelling engines alone 
and the weight of the propelling machinery alone, 
we get the same figure as in the Blenheim, namely, 
13.8 indicated horse-power per ton of machinery. 
Whether the Americans use the ‘‘long ton” of 
2240 lb. or the ‘‘short ton” of 2000 lb. in these 
weights of machinery, we are not certain. 

For want of detailed information in regard to 
the weights of the Olympia’s machinery-—although 
we have most complete details in other respects— 
we cannot carry this comparison further at 
present ; but we are enabled to do so in the case 
of the Columbia. Here we have at our disposal 
the most complete information, not only as to 
weights, but in regard to most other particulars of 
the ship and her machinery. We will not run the 
risk of overloading our account with detail, although 


it is tempting to quote figures so rarely made public 
in this country. However, to make a brief selec- 
tion, only sufficient for our purpose, the propelling 
machinery in the Columbia, including water, 
weighs 1934 tons. The eight marine boilers, complete 
with attachments, weigh 1,579,351 lb. ; the water in 
them, to 6 in. above the combustion chamber, weighs 
669,972 lb.; the two auxiliary boilers complete 
with attachments weigh 74,080 lb., and the water 
in them 27,260 lb. This gives us a total of 
2.360,663 lb. for boilers, attachments, and water. 
Turning to the power records, we find that with an 
air pressure of .73 in. of water in the stokeholds, 
the collective indicated horse-power of the three 
main engines on arun of four hours was 17,991 ; but 
the total indicated horse-power of all machinery in 
use was 18,509. If we take the weight only of 
the propelling machinery with water, and the 
indicated horse-power only of propelling machi- 
nery, we have 9.3 indicated horse-power per ton 
of machinery to compare with the Blenheim’s 
13.8, and then we have to include the auxiliaries in 
the British vessel, although correction may be 
required for the difference between the American 
and English ton. If we turn to the boiler weights, 
we get further information. Inthe Blenheim the 
boilers weighed 754 tons, in the Columbia nearly 
1054 tons of 2240 lb. per ton. We conclude 
Mr. Durston includes the water in his boilers, 
and also the auxiliary boilers, and such being 
the case, we have a remarkable contrast. In 
the English ship we find 28.3 indicated horse- 
power developed for each ton of boiler, whilst with 
the American cruiser we have but 17 indicated 
horse-power per ton of boiler. Before going further 
it is right to point out that since the Blenheim’s 
machinery was designed, the boiler practice of the 
Admiralty has been revised, and that the Columbia 
is the more recent ship. Turning to the pro- 
portions of the boilers, we find that the Blen- 
heim has a grate area of 1135 square feet, and 
a total heating surface of 31,073 square feet ; 
whilst the Columbia has in all 1408 square feet of 
grate area, and 38,066 square feet of heating 
surface. The Blenheim gave off 18.8 indicated horse- 
power per square foot of grate, and for each indicated 
horse-power required 1.4 square feet of heating sur- 
face. On the other hand, the Columbia’s propelling 
engines gave off 12.7 indicated horse-power only 
per square foot of grate, and required 2.5 square 
feet of heating surface for each unit of power. 
The difference in the pressure of forced draught 
will, of course, be taken into consideration. 

It would be interesting to carry these figures 
further, and endeavour to account for the higher 
speed of the American vessel in spite of her 
heavier and more easily worked boilers, but we 
have not the necessary data by which to compare 
it with the English vessel, and, moreover, we are 
dealing now with machinery, and not the per- 
formance of the vessels themselves. Mr. Melville 
claims a higher efficiency for triple screws than for 
twin screws, but this would tell a small part of the 
tale. The Minneapolis, a sister ship to the Colum- 
bia, did even better than the latter vessel, making 
over 23 knots on her trial. The Blenheim made 
21.6 knots, we believe. The American ships 
are 411.6 ft. long on the water line, and 58.19 ft. 
wide ; the displacements on trial draught were 
7350 and 7357 tons for the Columbia and 
Minneapolis respectively. The Blenheim is but 
375 ft. long, but is 65 ft. wide, the displacement 
being stated at 9000 tons, but this is probably only 
approximate. 

It will, perhaps, be convenient to take two more 
modern ships to compare further with the United 
States vessels, and we will select the Edgar and 
Theseus, two first-class cruisers of the Naval De- 
fence Act, for the purpose ; merely quoting some of 
the figures from Mr. Durston’s paper, for the sake of 
brevity. On forced draught trial with .7 in. air 
pressure, the Edgar’s engines developed 12,550 
indicated horse-power. The weight of machi- 
nery complete was 1135 tons, and of boilers 
639.8 tons. The grate surface was 849 square feet, 
and the total heating surface 24,879 square feet. 
The Grafton on her forced-draught trial gaye off 
13,483 indicated horse-power, with 1.1 in. air pres- 
sure. The weight of machinery complete is 1164 tons, 
and of boilers 644.7 tons. The grate surface is 875 
square feet, and the total heating surface 24,880 
square feet. 

We have made reference to the ample sources of 
information at our disposal respecting the United 





States war vessels. In regard to the Olympia 


and Columbia, our details are obtained from a 
couple of papers by two engineer officers of the 
United States Navy, read before the American 
Society of Naval Engineers. In these contribu- 
tions the fullest details of the ships and engines are 
given, and we cannot but contrast with regret the 
liberal policy of the United States Navy Depart- 
ment with the course pursued by our own Admi- 
ralty. Not only is Mr. Melville enabled to give an 
excellent paper himself, discussing a subject of pro- 
fessional interest in a scientific spirit, but his sub- 
ordinates in the office contribute memoirs in which 
details of construction and design are given with 
greatest amplitude. We propose returning to this 
subject in a future issue. 





ENGINEERING SCHEMES IN 
PARLIAMENT. 

In reviewing the new railway schemes to be 
brought before Parliament in the forthcoming 
session, we indicated that both in respect of number 
and importance they fell far short of those of re- 
cent years. Since writing, the returns have been 
completed, and confirm this statement. Just as in 
railways no scheme of first importance has been 
put forward, so in other directions of engineering, 
and, perhaps, harbour works suggest a greater 
variety than in other departments. And first in 
importance is the scheme of the Mersey Dock 
Board, who give notice that they purpose construct- 
ing a pier or jetty, commencing at the northern end 
of the Albert Docks in Birkenhead, and extending 
in a north-easterly direction for 10 chains, termi- 
nating in the bed of the river, and from it there 
will be a floating landing stage extending in a 
northerly direction. From this stage there will 
be three bridges to three fixed piers on the 
shore. These bridges are to be at points re- 
spectively 24 chains, 74 chains, and 12} chains 
northward from the commencement of the land- 
ing stage. It is therefore evident that the 
landing stage is to be in line with the channel, 
660 ft. from the present shore, and that it is to be 
some 1000 ft. to 1200 ft. long, having bridges on to 
the shore at intervals of 330 yards. It is presum- 
ably for the accommodation of Atlantic tratftic. 

The other schemes are mostly for piers or exten- 
sions to existing quays. On the River Thames, 
we find proposals to extend the Southend Pier for 
80 ft. further into the river, and then to carry it 
ahead seawards for 70 ft., which will make it more 
convenient at low water for the river steamers. At 
Stone a scheme is promoted to make a jetty 300 ft. 
into the river, besides constructing an extensive 
series of tramways in Stone, Darenth, and Swanley, 
to be worked by a private company, or by the 
railway companies. On the Bristol Channel 
there are several jetties or piers. First, at 
Minehead, a pier 690 ft. long is to be constructed, 
with further harbour accommodation. At Wood 
Bay, Martinhoe, in Devonshire, the pier is to 
be 240 ft. long, and at Portishead, in Somer- 
setshire, it is to be 1200 ft. long. These improve- 
ments are doubtless suggested by the improved 
service of passenger and excursion steamers now 
being organised in the Channel. At Swansea fur- 
ther extensive harbour works are proposed. The 
board intend to construct a new lock or half-tide 
basin and entrance contiguous to existing docks, 
and some railway works in connection with it, and 
to build a new swing-bridge over the new cut a 
little to the north of the existing drawbridge, 
which will be removed. At the Bute Docks fur- 
ther extension of the sea-wall is proposed, to carry 
it 3000 ft. east of the Roath Dock, and incidental 
railway rearrangement is involved. At Morecambe 
some deviation and extension of the sea-wall, for- 
merly authorised, is contemplated. As to the south 
coast works, mention may be made first of an ex- 
tension to the Camber Quay, in Portsmouth, first 
to the eastward by 193 ft., and next to the south 
by 250 ft. At the Pool in Plymouth it is proposed 
to make a series of quays 600 ft. long, running first 
west and then north-west of the Creek Quay, and 
further wharves of 317 ft. at the Barbican Quay, 
with sheds, stores, &c. At Swanage, on the south 
coast of Dorsetshire, the existing pier is to be ex- 
tended 350 ft. to the north-east, and then 260 ft. 
east by north-east. Brading Harbour, on the Isle 
of Wight, is to be improved by the railway com- 
pany, while the Poole atone Board goes in for 
reconstitution. 

Of canal schemes there are two or three of 





second-rate importance. The Aire and Calder 
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Navigation, regarding which we have pubiished 
much recently, desire to make a diversion at Hunslet 
and Knowsthorpe, with new channels and locks, 
and owing to widening works several bridges 
require to be lengthened—the Harrison, Birken- 
wood, and King’s-road Bridges in Normanton ; and 
the Gaggs and Jackson Bridges over the Knott- 
ingley and Goole Canal. The Manchester Ship 
Canal desire powers referring to jetties, workshops, 
and pontoons, the Thames and Severn Canal to 
reconstitute their board so as to admit represen- 
tatives from public trusts and corporations. Re- 
constitution is also the theme of the notice of 
the Weaver Navigation. 

It 1s an easy transition from harbour and canal 
schemes to those connected with water supply, and 
under this head the most important project is cer- 
tainly that promoted by the Corporation of Edin- 
burgh, on the recommendation of Mr. James 
Wilson, M. Inst. C.E., of Messrs. Leslie and Reid. 
The supply is for 24 million gallons per day, in addi- 
tion to compensation water, and the scheme includes 
an immense impounding reservoir, which will be 
constructed much further afield than the existing 
works, with tunnel and syphon aqueduct to the 
city, the cost being nearly a million. But we hope 
later to refer at greater length to this scheme. In 
London, the Lambeth Company intend to construct 
two reservoirs near Hurst-road, between Hampton 
Court and Walton-on-Thames; while the Chelsea 
Company desire to construct new filter beds at 
Molesey and Surbiton, extensive piping, &c., being 
required for both schemes. The London County 
Council again seek power to ,purchase all eight 
companies compulsorily, and probably on a brick 
and mortar valuation. An interesting scheme is 
that promoted for Dewsbury and Heckmondwike, 
where it is proposed to take the waters of the 
Little Don River, with its tributaries, Mickelden 
Beck and Moor Clough. A dam 205 yards long 
is to be constructed across the river a short dis- 
tance from the confluence, and thus the area of 
the reservoir will extend 720 yards up the 
Little Don River, and 450 yards up the Mickle- 
den Beck. The works also involve conduits, 
pipes, road diversions, &c. To the same parish of 
Ecclesfield the Barnsley Corporation go desiring 
to construct a small reservoir at Midhope, whereas 
the Dewsbury reservoir is near Bradley. The 
Holyhead Board intend to enlarge the existing 
lower reservoir from 14 to 4} acres in area, and to 
make a new reservoir having an area of 23 acres to 
the north of the existing works. The Porthcawl 
Company desire to extend their works for the 
supply of Newton Nottage, and in the Principality 
also Merthyr Tydfil wish tomake a reservoir at Upper 
Neuadd in Llanfrynach parish, with the necessary 
aqueduct. Down south the Mid-Kent Company 
intend, if power be granted, to make a service 
reservoir at Haling. At Cranbrook a company 
desire to sink wells and construct a reservoir, while 
in the neighbouring county of Southampton a well 
is to be sunk for South Hayling, pumping station, 
reservoir, filters, and piping being provided as 
necessary adjuncts. The only other water works 
to which reference need here be made are exten- 
sions at York by a new company, extensions at 
Whitby with new puddle wall at the Randymere 
Reservoir, and the utilisation of the Scandale Beck 
for the supply of Ambleside and district. 

There is little chance in the very nature of things 
of any heroic gas schemes, because of its almost 
universal use already, so that only additions to 
existing works or the construction of new works 
in small districts is now necessary. In several 
cases the schemes involve the purchase of the 
private undertakings by the public board, an ar- 
rangement which has approved itself in many com- 
munities. Amongst these cases are included 
Chesterfield, Brighouse, Hebden Bridge, and 
Mytholmroyd, and there is also a transfer at 
Ambleside and St. Ives. Of the other schemes 
notified, the British Gas Light Company wish to 
extend their works in Staffordshire, so also with 
the North Middlesex Company in Finchleyand Hen- 
don. Extensions are proposed at Llanberis, in Car- 
narvonshire, Felixstowe, Newark in Notts, while a 
new gasholder is to be built at Bognor. The IlIfra- 
combe works are to be enlarged, with the result that 
anextensive road diversion isrendered necessary, and 
also the construction of a sea-wall or embankment 
for 143 ft. on the foreshore at Hele Beach, while 
the Rothwell company desire to extend their works 
for the supply of Oulton-with-Woodlesford, Swil- 
lington, Thorpe, and Lofthouse-with-Carlton, in 





Yorkshire. The South Metisopulitan Company pro- 
pose to split their stock. 

As to electric lighting there is more opportunity 
for large works, and 30 schemes are this year pro- 
moted, about one-half of which are by corporations 
or public trusts. It is interesting to note the variety 
of tendency in this respect. Carlisle, Bootle, and 
Winchester are amongst the instances of corporate 
action, while private initiation has been allowed— 
perhaps it might be better to say preferred—in 
Liverpool, Margate, Salisbury, Southampton, the 
Strand District of London, Bath, and Devonport. 
The County of Londonand Brush Company are the 
promotors in the last-named case, as well as in Bat- 
tersea, Newington, and St. Olave’s. Amongst the 
other towns going in for electric light as a com- 
munity are Walthamstow, Swindon New Town, 
New Windsor, Radcliffe, Worthing, Llandudno, 
Luton, St. George’s in Gloucestershire, and Leigh ; 
while by the action of private companies, if autho- 
rised, the following districts will be lighted by 
electricity : Pontypool, Notting Hill, Windermere 
and district, Prescot and district, and Crosby. In 
Scotland the schemes include Montrose, Mother- 
well, and Stirling. 

There are 14 tramway schemes, some of them 
of considerable extent, as, for instance, that at 
South Shields, where the corporation are pro- 
moters, ina Bill in which they also desire to ac- 
quire the ferries to North Shields, and to improve 
the piers. The existing company at Hartlepool 
desire to be relieved from their undertaking, while 
anew company wish power to lay down an extensive 
system in West Hartlepool. Newcastle is going in 
for extensions and cable haulages, Carlisle and 
Leeds for a number of new lines, and authority to 
use mechanical motors. Great Yarmouth wishes 
an extensive system, so does Wigan, and the city 
of Gloucester is to be connected with Upton, 
St. Leonard, Hempstead, and Tuffley ; while ex- 
tensions between Aldershot and Farnborough are 
proposed. In Somersetshire it is proposed to lay 
new or deviated tramways at Somerton, Keinton- 
Mandeville, and Castle Cary. In the metropolis 
the County Council have materially affected the 
question, in view of the decision of the courts as 
to the purchase price. The County Council them- 
selves wish to work purchased lines, while the 
London Street Tramways Company desire to aban- 
don lines formerly authorised, and to work lines 
acquired by the County Council. The London, 
Deptford, and Greenwich Company ask powers to 
mt, two little lines at Tooley-street and Barker’s- 
row, in Bermondsey, and in Horselydown and 
St. Olave’s ; and the United Tramways Company 
propose extensions at Hammersmith and Acton. 
But alike as regards railways and tramways, London 
is severely left alone this year. 

The London County Council propose much. We 
have referred to their longing for the water schemes 
and the tramways. They further intend to recon- 
struct Vauxhall Bridge (a long-deferred scheme), 
and to make, in connection with this, a temporary 
bridge at Millbank. They wish to widen the 
Strand at Ivy Bridge-lane, and to widen Carting- 
lane, extending down to the embankment; and 
once again we have the approaches at Bermondsey 
for the Tower Bridge, but with the betterment 
clause, as before; and in view of the difficulties, 
combined with the persistence in taking a restricted 
view of one side, it would appear as if the London 
County Council were more desirous to have a tilt 
against the House of Lords than to promote the 
interests of their constituents by showing a spirit 
of conciliation and compromise. 





ELEOTRIOITY ON SHIPBOARD. 

A sup of war is a factory without line shafting. 
In every part of it mechanical operations are con- 
ducted requiring the expenditure of a great amount 
of power. There are anchors to be lifted, turrets 
to be rotated, guns to be run in and out, boats to be 
raised and lowered, compressed air to be supplied 
for torpedoes, steering gear to be operated, pumps 
and fans to be worked, ashes to be hoisted, and 
many other miscellaneous functions to be fulfilled. 
If the power for these operations, various as they 
are, could be derived from the main engines, or 
from a subsidiary engine, it would be a fairly 
simple matter to carry them out. But this is not 
possible ; nearly every separate machine has its 
own engines, and as most of these are of compara- 
tively small size, they are naturally of an unecono- 
mical type. Further, as they are only worked 





intermittently, it is not easy to keep them in 
the highest state of efficiency. Even these diffi- 
culties, however, would not be very serious if all 
the engines were grouped near the boilers. They 
would then be under the eyes of the engineers, and 
would not interfere with the convenience of the rest 
of the ship’s complement. But many of them are 
situated in remote parts of the vessel, and have to 
be supplied with steam and exhaust pipes which run 
along passages and through living rooms, incom- 
moding both officers and men. The great extent 
of the pipes insures the steam arriving in the 
cylinders in a very wet state, when it tries the 
joints and pours out through the glands, causing a 
general mess which is most objectionable, and dis- 
courages the men in their efforts to keep the 
machinery clean. For turrets and guns hydraulic 
apparatus is employed, and has many advantages 
over steam, but it, too, is much encumbered with 
pipes, for which space has to be found in the most 
crowded part of the ship. It is only dire necessity 
that has made marine engineers submit to the 
countless inconveniences of numerous isolated 
steam engines. Even in an iron works, where there 
is ample room overhead, and no amount of dirt 
makes any difference, separately driven machines 
entail a good deal of nuisance. 

In the modern development of electric apparatus, 
the naval departments were among the first to ex- 
tend a welcoming hand to it. The projector was 
hailed as an ally against the torpedo, about which 
there was then a scare. Almost immediately on 
its introduction, the glow lamp was adopted to re- 

lace candles and evil - smelling lanterns, with 
immense advantages in the matter of illumination, 
comfort, and health. There the matter rested for 
a time. To employ electricity for the trans- 
mission of power was felt to be a very serious 
experiment to make on board ship, where a 
breakdown may mean the loss of all lives, and 
possibly military disaster as well. But by cautious 
stages the attempt was made, particularly in 
France. At the Paris Exhibition of 1889, M 
Canet showed a 15-cent. (5.9-in.) quick-firing gun 
with an electric motor to train it, and the same 
system was applied on board the Chilian cruiser 
Capitan Pratt, and to some other vessels for the 
same Government. The Jauréguiberry and some 
other French vessels are to have their turrets 
rotated by electricity, and the same agent employed 
for many other purposes besides illumination. In 
our own Navy, the Barfleur has the ammunition 
hoist for one of the 10-in. guns in the forward 
barbette fitted with an electric motor. 

It is curious to notice that although electrical 
appliances have been more freely adopted in 
America than in any other part of the world, the 
naval authorities there have not been in advance 
of those in Europe in putting them into ships. 
From a paper on ‘Electricity on Shipboard ; its 
Present Position and Future Development,” by 
Mr. S. Dana Greene, read before the American 
Society of Naval Architects and Marine Engineers, 
we gather that the transmission of power by elec- 
tricity has not yet been a feature in United States 
war vessels, although recently orders have been 
given for a number of electric ammunition hoists. 
Mr. Greene considers that for military purposes 
electric motors can be used to advantage for ammu- 
nition hoists, for handling turrets and heavy guns, 
and for torpedo discharge apparatus. For general 
purposes he recommends them for driving venti- 
lators, portable drills, portable pumps, machine 
tools, and deck hoists at a distance from the boilers, 
for operating the valves of steam steering engines, 
for opening and closing water-tight doors, and for 
driving ice machinery. He opposes the use of 
electric motors in the engine and boiler spaces, 
because the conditions of heat, damp, and grease 
that obtain there are inimical to the life of dynamos. 

All the different naval Powers (France is taking 
the lead) seem to be feeling their way in this matter, 
and it is certain that as they gain experience and con- 
fidence they will presson. Electric fans are already 
fairly common ; if a steam-driven fan be fitted in a 
compartment, the heat radiated from the pipes goes 
far toneutralise the good effects of the forced ventila- 
tion, while if a general largeair trunk be carried along 
theship, it introduces, in spiteof self-acting valves, a 
very serious source of danger, by forming a channel 
of communication between compartments that 
should be water-tight. In contrast to this, electric 
mains can be carried entirely without nuisance 
or danger. ‘They occupy little space, and give 
off no heat; if they should be cut or broken 
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in action they do to harm, and are capable 
of being temporarily repaired in a rapid manner. 
If the electric motor were as reliable as the 
steam engine, no one would dream of using the latter 
in a vessel outside of the engine or boilerroom, The 
day will, no doubt, come that it will be, but it cannot 
be said to have arrived yet. The great want is an 
insulating material that will stand the effects of 
heat and damp, and be generally more susceptible 
of mechanical treatment than cotton. What a boon 
an insulating metal would be to the electrician ! 





THE WEATHER OF NOVEMBER, 1894. 

NovemBEeR presented the inhabitants of the 
British Islands with antithetical phases of their 
climate, which, though common enough, seldom 
happen in such close contiguity and in such 
marked intensity. From the ocean on the west 
side vapour-laden air rushed in till the middle day 
was past, then an altogether different condition of 
weather set in from the Continent on the east side, 
a drifting of comparatively dry air for the rest of 
the month. The fortuitous concourse of atoms 
provided a period of sea winds, abruptly changed 
to a spell of land breezes. From westward came 
cyclonic wind systems in rapid succession, attended 
by mildness, storms, and rains so copious as to 
cause disastrous floods. From eastward arrived, 
creepingly, anticyclonic wind systems, cold, hazy, 
dry, and keen. Such a contrast in November is 
not usual. Departing autumn was in haste to give 
way to winter. Nevertheless, tested by the average 
values of the meteorological elements, the month 
has been very mild and very wet in Ireland and the 
greater part of England ; and, viewed in this light, 
must be regarded as better than its normal cha- 
racter. Such wide variations, however, within 
one month, show the futility of normal monthly 
means as guides to the month’s weather. They 
should be considered in connection with the pos- 
sible variations. Fur what can agriculturists do 
with averages as prognostics, when they may be 
washed out by half a month of flooding rains, 
followed by half a month of nipping dry winds? 
In reviewing the month’s weather, it is thus neces- 
sary to consider it in two portions, though, to main- 
tain the continuity of method, the mean pressure 
and temperature of the atmosphere, some notion of 
the distribution of rain in frequency and amount, 
and the resultant wind, must be given. 


| Difference 
| from Normal. 


| Mean Difference 


Positions. Pressure. | from Norma! 


Mean 
1 Tempera- 
“| ture. 


deg. 
48 
52 
40 
47 
49 





in. 
below 0.17 
above .01 
below .11 
above .07 
below .04 | 


in. 
29.60 
29.95 
29.77 
29.94 
29.84 


| | Difference 


Places. | Rainy Days. Amount. | trom Normal. 





in. 
21 less 
98 more 


in. 
Sumburgh .. aon 2.95 1 ae 
tse oo at 8.70 4. 
Valentia oe ws | 8.54 3. 
Yarmouth 2.27 0. 


12 ” 
79 less 


The daily general directions of the winds over 
these islands give a resultant from 8.W., both for 
frequency and force ; and the mean distribution of 
atmospherical pressure indicated W.S.W. Easterly 
winds were predominant only on four days, 25th to 
27th, as the anticyclonic wind systems advancing 
slowly from the eastward gave S.W. and S. 
breezes, until they were well over the kingdom. 
The normal resultant is W. by N., so that the 
mildness and floods are correlated to the more 
southerly winds. The mean temperature at 8 a.M., 
Greenwich time, for the ertire area of these 
islands at sea level was 55 aeg. on the Ist, fell 
with slight fluctuations to 43 deg. on the 13th, rose 
irregularly to 49 deg. on the 17th, then fell to 
44.5 deg. on the 2lst, attained 49 deg. next day, 
and went down again to 43 deg. on the 24th, rose 
to 48 deg. by the 29th, and next day went down to 
43 deg. The highest temperature, 65 deg., was 
reported at Greenwich on the Ist ; the lowest, 
21 deg., at Braemar on the 24th. At8a.M., the 
24th, while Valentia had 50 deg., Nairn had only 
26 deg.; and on the 30th, 49 deg. at Scilly con- 
trasted with 28 deg. at Parsonstown, and 27 deg. 
at Loughborough. The least atmospherical pres- 
sure, 28.6 in., occurred on the 14th ; the greatest, 





30.6 in., on the 30th. On the 12th, 3.06 in. of rain 
were measured at Scilly, 1.70 in. at Prawle Point, 
2.02 in. at Hurstcastle ; 13th, 0.99 in at Scilly, 
1.15 in. at Oxford, 1.02 in. at Cambridge ; 14th, 
1.22 in. at Valentia, 1.03 in. at Scilly, 1.40 in. at 
Roche’s Point, 1.31 in. at Pembroke ; 15th, 1.03 in. 
at Prawle Point, 1.24 in. at Oxford, 1.25 in. 
at Cambridge ; 17th, 1.03 in. at Valentia ; 18th, 
1.10 in. at Roche’s Point. Thunderstorms occurred 
on the 9th in west Scotland; 11th, over the 
Irish Sea; 12th, in south-east England. Aurora 
was seen in north Scotland on the 19th, 23rd, 24th, 
and 25th. 

The first five days were abnormally mild. Until 
the 10th the weather was unsettled, changeable, 
with frequent rain and intervals of bright sunshine, 
the ground excessively wet. Cyclonic wind-systems 
moved north-eastward and eastward, skirting the 
north-western and northern coasts, attended by 
secondaries, which passed over England. South- 
westerly winds and gales prevailed over the king- 
dom, their force varying in time and place. From 
the 10th to 18th the weather was mild, with 
extremely heavy rains in all parts except the north 
of England and east of Scotland, with fine and 
bright intervals. On the 12th a storm-centre 
travelled up the English Channel, crossed the North 
Sea, and reached Denmark by the next morning. 
Afterwards, depressions again skirted the north- 
western and northern coasts, while secondaries 
moved eastwards, over Ireland and southern Eng- 
land. These storms were severe over England and 
the North Sea. At Greenwich 0.91 in. of rain fell, 
and the pressure of the wind on a square fvot 
attained 16.5 1b. on the 12th ; 12 Ib. on the 13th; 
and 29.5 lb. on the 14th. A large breach was made 
in Dover Pier by the extraordinarily heavy sea 
raised by the wind’s enormous force. 

By the 13th the Thames and Kennet valleys 
were flooded. The upper reaches were sending 
down about a third more than the normal quantity 
of water, and this was met by spring tides. Be- 
sides the districts of Oxford and Reading, the over- 
flow extended to Kew and Hammersmith. Exten- 
sive floods resulted in the Isle of Wight and all the 
south-western counties. Bath and Bristol suffered 
greatly from damage and inconvenience. The 
subsequent very heavy rains made matters worse. 
By the 17th the flood was so high at Oxford 
that the river banks were invisible ; the country 


was like a lake, the meadows on each side for|}, 


some distance being covered with several feet 
of water. At Sonning and Caversham the floods 
were ‘‘awful.” At Windsor the water rose 
7 ft. above its normal level. Traffic along roads 
adjacent to the Severn became dangerous. In 
fact, all the rivers in southern England, and the 
Shannon in Ireland, were flooded. Railways were 
submerged 2 ft. or 3 ft. for miles in some places, 
and roads and streets were impassable, so that 
unting became a common form of locomotion. 
Works and factories had to close, and houses 
became tanks. 

The latter part of the month was fine, dry, and 
mild, with a touch of frost, and local fogs in the 
east of England. 

The duration of bright sunshine was normal. 
Estimated in percentage of its possible amount, 
during the four weeks ending December 1, the 
United Kingdom had 25, south England 36, east 
England and South Ireland 31, east Scotland 28, 
central and south-west England, north Ireland, and 
the Channel Isles 27, north-east England 23, west 
Scotland 19, north-west England 17, north Scot- 
land 9. The death-rate in the metropolitan district 
a 16, and was 15 for the week ending the 
10th. 





THE DESCRIPTION OF A OIVIL 
ENGINEER. 

‘* Crvit Engineering is the art of directing the 
sources of power in Nature for the use and conveni- 
ence of man.” We wonder how often the phrase has 
been quoted in articles, speeches, and presidential 
addresses. It forms so complete and so apt a defini- 
tion that it is impossible to improve it, and it is one 
of which the author might well feel proud. Un- 
fortunately for his reputation, it is almost always 
ascribed to another, that is, to Thomas Telford, the 
founder of the Institution of Civil Engineers. The 
mistake seems to have arisen from the juxta- 
position of his name and this sentence in the 
charter of the Institution, which commences, 
‘*Whereas Thomas Telford, of Abingdon-street, in 





our city of Westminster, Esquire, a Fellow of the 
Royal Societies of London and Edinburgh, and 
others of our loving subjects, have formed them- 
selves into a society for the general advancement of 
Mechanical Science, and more particularly for pro- 
moting the acquisition of that species of knowledge 
which constitutes the profession of a Civil Engi- 
neer, being the art of directing the great sources of 
power in Nature for the use and convenience of 
man, as the means of production and of traffic,” 
&c., &c. But neither to Thomas Telford, nor to 
the draughtsman of the Privy Council, is the 
sentence due. It was written by Mr. Thomas 
Tredgold, Hon. M. Inst. C.E., in response to a 
letter sent to him on December 29, 1827, at the 
instance of the Council, requesting him to define 
the objects of the Institution of Civil Eogineers, 
and to give a description of what a Civil Engineer 
was, in order that the objects and description might 
be embodied in a petition to the Attorney-General, 
in application fora charter. At the next meeting 
of the Council, on January 4, 1828, the secretary 
read the following communication, which was 
entered on the minutes : 


‘* DESCRIPTION OF A CiIvIL ENGINEER, 
‘* By Thomas Tredgold, Hon. M. Inst. C.E. 

‘Civil engineering is the art of directing the great 
sources of power in Nature for the use and convenience 
of man; being that practical application of the most im- 
portant principles of natural philosophy which has, in a 
considerable degree, realised the anticipations of Bacon, 
and changed the aspect and state of affairs in the whole 
world. The most important object of civil engineering is 
to improve the means of production and of traffic in States, 
both for external and internal trade. It is applied in the 
construction and management of roads, bridges, railroads, 
aqueducts, canals, river navigation, docks, and store- 
houses, for the convenience of internal intercourse and 
exchange; and in the construction of ports, harbours, 
moles, breakwaters, and lighthouses ; le the naviga- 
tion by artificial power for the purposes of commerce. 

‘* Besides these great objects of individual and national 
interest, it is applied to the protection of property where 
natural powers are the sources of injury, as by embank- 
ments for the defence of tracts of country from the en- 
croachments of the sea, or the overflowing of rivers ; it 
also directs the means of applying streams and rivers to 
use, either as powers to work machines, or as supplies for 
the use of cities and towns, or for irrigation; as well as 
the means of removing noxious aocumulations, as by the 
drainage of towns and districts to prevent the formation 
of malaria, and secure the public health. This is, how- 
ever, only a brief sketch of the objects of civil engineer- 
ing, the real extent to which it may be applied is limited 
only by the progress of science ; its scope and utility will 

increased with every discovery in philosophy, and its 
resources with every invention in scented or chemical 
art, since its bounds are unlimited, and equally so must 
be the researches of its professors. 

_* The enterprising Hollanders towards the close of the 
sixteenth century first separated civil engineering from 
architecture, under the title of hydraulic architecture ; 
their example was followed in France towards the end of 
the seventeenth century, and soon afterwards was syste- 
matised in the great work of Belidor on ‘Hydraulic 
Architecture.’ 

‘One of the great bases on which the practive of civil 
engineering is founded is the science of hydraulics ; every 
kingdom, every province, every town has its wants, 
which call for more or less acquaintance with this science. 
Water, which is at once the most useful of the necessaries 
of life, and the most dangerous element in excess, when 
limited by the laws of this science is rendered the best of 
servants ; the rolling cataract which spends its powers in 
idleness may be directed to drain the mine, to break the 
ore, or be employed in other works of labour for the use 
of man; the streams are collected and confined in canals 
for inland traffic ; harbours are formed to still the raging 
of the waves of the ocean, and offer a safe retreat to the 
storm-driven mariner ; and ports are provided with docks, 
to receive the riches of the world in security ; hence arose 
the term hydraulic architecture ; but it was too limited ; 
the various applications of water had rendered the natural 
supplies inadequate to the wants of man, till he discovered 
that, combined with heat it formed a gaseous element 
endued with energies not less powerful than the falling 
cataract ; its steam, confined and directed by science, be- 
came a new source of power, which in a few years altered 
and improved the condition of Britain, and we are every 
day witnessing new applications, as well as the extension 
of the older ones to every part of the globe.” 


It is interesting to note that in embodying the 
opening sentences in the charter the word “ rail- 
roads” was omitted, thus leaving out what has 
proved to be the most important single field of 
engineering enterprise. 

Mr. Tredgold’s description, lucid and comprehen- 
sive as it was, needed to be supplemented as engi- 
neering science grew. Accordingly, in the report 
of the Council for the session 1885-86, there was 
given a list of examples of the many classes of work 
with which the practitioners in the art of civil 
engineering had to do. In addition, an explanation 
was given of the origin and scope of the prefix 
‘‘civil.” There had been a disposition to confine 
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the word tv those who practised in works of build- 
ing and earthwork construction, such as railroads, 
roads, harbours, docks, river improvements, and so 
on, to the exclusion of engineers engaged in other 
branches of the art. The term ‘‘civil” was 
adopted, however, from the fact that the term 
‘* engineer” was originally a military title, and was 
only known in that application. The early de- 
signers of public works for civil purposes in 
England found themselves doing work analogous 
to that of the military engineers, and, therefore, 
they adopted the same term, using the prefix 
‘‘civil” to distinguish them. There is reason to 
believe, the report tells us, that Smeaton was the 
first civil constructor of large public works who 
called himself an engineer, and who used accord- 
ingly the distinguishing compound title. The term 
‘* civil engineer ” means, therefore, an engineer 
who is a civilian, as distinguished from a military 
engineer. This point is now beginning to be 
generally understond, and it is no longer necessary 
to insist upon it. But it is well worthy of notice 
that the Charter states the Institution was formed 
for the general advancement of Mechanical Science. 
Evidently its founders saw no antagonism between 
civil and mechanical engineering. As to the sen- 
tence standing at the head of this article, we be- 
lieve that only a few know who was its author, 
and it will come as a surprise to the greater 
part of our readers to learn that it was not due 
to Telford. 





STATICALLY INDETERMINATE STRUC- 
TURES AND THE PRINOIPLE OF 
LEAST WORK. 

(Continued from page 660.) 

THE opinion is very commonly held that in cal- 
culating the deflection of a bridge truss, the deflec- 
tion due to the strains of the bracing bars can be 
neglected, and that it is sufficient to take into ac- 
count the extension and compressions of the booms 
only.* Whilst this is true for very shallow girders, 
it is not so for the deep trusses used in American 


practice, and it will now be shown how the deflection | b 


of such a trusscan be calculated from the elastic work 











Hence the total work, 


< el Ad + We Ac 

Suppose now the force W® is increased by a very 
small quantity d Wa. The" the deflection at each 
of the points considered wil* also be increased by 
correspondingly small quantities. Thus the deflec- 


tion at b will be increased by an amount x. we a Wa, 


U=_ 


Wa 4a +, &. 
2 


a 
and so on. Hence the total work U will be in- 
creased by a quantity 
5A 5 Ap 
aU =[Wa Wa arg at Wo - aWa 
U=[ +d lew d Wa + ow 


+ We 54°. a Wa +, &e. 
5 Wa 

Then, neglecting the squares of small quanti- 
ties and dividing by d Wa, we get 
dU 5 Aa 6 Ap 6 Ac 
=a + W, +W- > ae. 1 
~< = a a 

But, as already shown, 

20 = Wa Aa + WwW, A, + &e. 


22 4U Lay w, 540 4 w, Fa 
dWa 5 Wa 5 Wa 


Then subtracting (1) and (2) we get finally 


aU 
dW.’ 


+,&e. (2) 


Aa = 


and similarly 


pa du 


dW, ’ 


dU 


Ae = —— , && 
d We 


Hence. finally, the deflection at any point of an 

















of deformation. 
ing theorems : 

The deflection of an elastic structure at any point 
is equal to the differential coefficient of the work 
done in deforming the structure with respect 
to the load acting at that point. Thus, if 4 be the 
deflection of a beam at a certain point b in it, 
Wo a load applied there, and U the total work of 
deformation, then 


We shall first prove the follow- 


For, suppose a truss loaded at the points a, b, c, and 
d, &c., with loads Wa, Wo , We , and Wa, &c. First 
assume all these loads to be zero, and let them be 
uniformly increased up to the values Wa, Wo, 
We , &c., and let the final deflections at each of the 
points be Ag, Ad, 4c , &c. Then the load at a has 
moved through the distance 4a, and has increased 
uniformly from 0 to We. Hence its average value 
Wa 


has been Multiplying this average value of 


the force by the distance moved through, the work 


done by it on the beam has been = . 4a, and 


similarly for b, c, d, &c. 


* In the short Table in our last article, page 659, second 
column, the values of & must be unders to be those 
of the shearing force causing stress in the ‘‘ unloaded” 
system of bracing, and hence, for loads applied at the 
apices ¢, ¢, g, ib is nob identical with the stress in the bar 
a 1, a8 ibis in the case of the other system of apices. Hence, 
if the points c, d, e were each loaded with a force W, the 
stress in the bar a i will be 


wl (f — .101) + .157 + (2 — .196) ] 


instead of W [.101 + .157 + .196], as given. 











to find the deflection of the truss shown in Fig. 6, 
when loaded with 30 tons at each panel point. The 
truss in question is one of those used for the 
Hawkesbury Bridge, N.S.W. The bars shown 
dotted are counters, stiffening bars, or are other- 
wise unstrained under a uniform load. To determine 
the deflection, the length and area of each acting 
bar must be determined. These are given in the 
second and third columns of the Table on the next 
pago, which extends up to the centre of the bridge 
only, the truss being symmetrical about mid span. 


The ratio of these - is given in the fourth column, 


whilst in the fifth column the stresses due to a 
load of 30 tons at each panel point are written down. 
As in previous cases, a slide rule has been used. 
Now to determine the deflection. Suppose a force 
C to be applied at the centre of the bridge as 
shown. This force will give rise to the stresses 
given in the sixth column of the Table. But the 
deflection at the centre of the bridge will, as we 
have shown, be equal to 


dU 

aC’ 
where U is the work done in deforming the struc- 
ture, and this will be true whatever value C has. 
Hence to find the deflection under the load of 30 
tons at each panel point, it is only necessary to 
determine 

au 

ac’ 
and then to make C = 0, 

Let u be the work done in deforming any repa- 























+ [By Wa + By Ws + 83 We +, &e. | 


+ &e., + &e. 


— = 4[%, Wi + a, Wo + ag We +, &e.] 


aU 
d Wa 
+ ws ay+ md Br + ¥ 
But it has already been shown that 
dU 
d Wa 
and equating these two values of 
au 
dW.’ 


“1+, ke. 





=Aa= a Wa + a, Ws = 5 as W. +, &e. 


it is evident that 
By = ae, ¥, = ag, &e. 

But the deflection caused at the point b bya 
load W at ais by hypothesis 8, W, and similarly 
the deflection caused at the point a by a load W at 
bis a, W. But 8, = ag; which proves the proposi- 
tion. 

As an example of the method, let it be required 


























elastic structure is equal to the differential co-| Tate bar of the structure. Then 
efficient of the work of deformation, with respect U= ru, - 
to the load applied at that point. Q.E.D. and 
The deflection at the point b of an elastic struc- adU_j du 
ture caused by load W at the point a is equal to «<6 “46° 
the deflection at a in the direction of the original} Now 
load, caused by an equal load at the point 6 sea. . oom 
applied in the direction of the original deflection. 2. ss 
Suppose, as before, a beam loaded at the points a,| where S is the stress in the bar. Thus for bar 
c, &e. ae 
” Let the deflection at b caused by the load at abe S = — (135 + .376 C), 
Fig 6. 
. a 
} ta 
a , eens iy if -af---4- f84' O" f.---} f----3 14/8"%-- -- \84/o" 
ai Fa 
an a ‘ 
8, Wa, and similarly for Ws , We , &c., so that| and 
the total deflection at b is L_ 544. 
- Q 
& = B, Wa * By Ws + B, We +, &e., ; Hence for this bar 
and similarly deflections at a and care respectively Bll 
A* =a, Wa + A Ws + ay W. +, &e., u1= IE . (135 + .376 Cy, 
a= wal Wa + Y2 We + 13 W. +, &e. and 
Then let U be the work done in deforming the du_l { 259 + .721 0 } 
structure. Then it has been shown that —=— . 
U =4[Wa Aa + We Ay + We Ac +, &e.] Putting C = 0 we get 
or du\ _ 259. 
Wa, ({* ini Ine, 
U= la Wa + a. Ws + a3 We +, &e.] ach, E 


which is the deflection at the centre of the bridge 
due to the stress in the barce. The total deflec- 
tion will be equal to the sum of the deflections due 
to every bar, 7.e., to 


* (a0), 


where the suffix denotes that C has been made zero 
after the differentiation. The values of 


du 
dC/, 
are tabulated in column 7. 

To find the total deflection, all values from a b 
to m | must be counted twice, as corresponding 
bars occur on both sides of the centre line. The 
values for m 7 and / o will, of course, be taken only 
once. In this instance only one of the terms in 
column 7 is negative, and taking account of this 
minus sign, it will be found that 

[29) 3 3(25) 5 Stu 
aC, dC, E 


Hence if E = 13,000 tons persquare inch, the 
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deflection of the truss under the assumed loading 
25 315 — 195 in. 


will be aw 
a=(F5) ine 


If the deflection due to the bracing had been 
neglected, as is commonly done, the calculated 
deflection would have been 


— 18,025 _ 1.386 in. only. 
13,000 


| 
3. 


A 





4. 5. 6. 7 


Stress 
due to 
30 Tons 
at each 

Panel 

Point. 


(g u 
Stress rch 
due to C, : . 





a 

nee po 
gSESsSeseas 
nowocoon 


1.95 
31.60 
2.20 
35.21 
1.88 
31.60 


P++ib++turt+tei b+tit 


eg Se 
| + 841.4 |+ 1.876 C | 
| 0 + .600C |} 


— 8414 |— 1.648C 


+++] t++444444444444+ 44 
a _ ‘ —) 


696.0 


178 + 1199 


+ 1268 


378.5 2.13 


378.6 | 201.4 | 1.88 | + 341.4 |- 1.975C 

It thus appears that in this particular truss the 
deflection due to the deformation of the bracing 
bars is more than 40 per cent. of that due to the 
deformation of the top and bottom chords only. 
Had the truss parallel booms, the proportion of the 
deflection due to the bracing would have been still 
greater. Itshould, however, be noted that the truss 
copsidered above is of considerable depth as com- 
pared with the span, and with shallow girders the 
effect of the bracing on the deflection is much less 
important. 

The great advantage of the method for calculat- 
ing deflections, explained above, lies in the fact, 
that there is never any difficulty in determining 
whether the deflection due to the stress in any par- 
ticular bar is positive or negative, as the proper sign 
for each particular quantity is determined almost 
automatically. This is particularly useful in very 
complicated cases. 

From what has been shown above, it is evident 
that considerable errors may be made in determin- 
ing the reactions on the piers and abutments of a 
swing bridge in the usual way by the theorem of 
three moments. Moreover, with a type of bridge 
such as that shown in Fig. 7, this theorem ceases 
to be applicable for unsymmetrical loads, as there 
is no bracing in the central panel. The truss in 
question originated in America, but our figure 
represents an English example. The level of the 
rocker plates at the abutments is so fixed that the 
whole of the dead load is carried on the central 
pier. Hence, in determining the reactions at the 
abutments, the live load only has to be considered. 
It may be taken as 13 tons at each panel point of 
the lower chord. The abutment reaction for the 
live load tends to reverse the stress in diagonals 
ced, ef, gh, &c., but the dead load stresses being 
high, the panel ¢ e on each side aione requires 
counterbracing. 

There being no bracing in the central panel, it 
will be obvious that if the bar i » were cut through 
we should have two completely independent trusses, 
the reactions in which could be determined by 
pure statics. Assuming this done, the stresses in 
the various bars will be found to be those given in 
the Table in the nextcolumn. If now the stress 
in 1 n is assumed to be equal to P, the stresses 
due to this will be those given in column3. Then, 
as before, the unknown quantity P can be deter- 
mined by the method of least work. Thus, if S is 
the total stress in any bar, L its length, and © its 
area, the work done in compressing or extending 
this bar will, as before, be ‘ 

LS? 
7 


“= 


and the whole work done in deforming the whole 
structure will be U = = w, and, as before, we have 
dU _pgi yd _ > LS as 
aP “aP ~oE dP 
The values of 
LS aS 
QE’ dP 
will be found to be those given in the last column. 
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Adding up this column, and doubling the values 
for all the bars save / n and mo, to allow for the 
right-hand span, it will be found that 


115.34 P = 4474; whence P = 38.8 tons. 


Knowing this, the stresses in all the remaining 
bars can be determined. If one span only was 
loaded, P would obviously be half the above, or 
19.4 tons. The effect of the stress P on the bars 
| n and /o is, of course, to cause an upward reaction 
at each of the abutments equal to 

lm P 

am 

If, as usual, the effect of the bracing bars on the 

deflection had been neglected, we should have had, 
for the case in which the load covers both spans, 
P = 44.5 tons, an increase of very nearly 15 per 
cent., which shows that the abutment reactions are 
greater than is usually assumed. 


(Zo be continued.) 





NOTES. 
THe MANnvuractureE oF Fish Guano. 

TuE Gothenburg Engineering Company, Gothen- 
burg, is at present busily employed with two large in- 
stallations for the manufacture of guano, intended 
respectively for Norra Grundsund and Malé, both 
on the Bohuslén coast. The guano is made from 
herrings; there are already several works in 
operation, and they appear to be giving very satis- 
factory financial results. The fish is first boiled 
in salt water and afterwards thrown into ‘“ press 
baskets,” made of narrow steel rods, so arranged 
that the oil which is pressed out of the fish 
can make its escape between them. The oil is 
subsequently refined, and exported principally to 
France. The fish, having been pressed, is con- 
veyed into the steam dryiny apparatus, where it, 
being constantly stirred, isdesiccated for about seven 
hours, when it becomes so dry that it is easily 
crumbled into dust by the hand. There are several 
drying apparatus required for every guano manu- 
factory, and those now in construction are built 
after the Johnston system, which is also in use in 
the Fiirde Islands. They consist of double- 
bottomed cast-iron pans, some 8 ft. in diameter. 
Steel scrapers rotate against the inner bottom of 
the pan. It has been tried to make these pans 
from plate iron, but only cast iron has proved equal 
to resisting the effect of the acids. 


SoLtpERING ALUMINIUM. 

There is probably no metal so well adapted for 
the manufacture of wind instruments, field glasses, 
and similar work as aluminium, but the use of this 
material has been limited by the difficulty of solder- 
ing. Aluminium oxidises so readily that it - is 
exceedingly difficult to secure a clean metallic 





surface free from oxide, which is essential if the 





solder is to make a proper joint with it. Mr. 
Ludwig Olivers, a Swedish inventor, has, 
however, discovered that if a suitable solder 
is used, the metal may be ‘‘tinned” by rubbing 
it with a wire brush under a layer of molten 
solder. This brush removes the oxide from the 
surface of the aluminium, and air being ex- 
cluded by the layer of molten solder, the 
latter has time to unite with the clean metallic 
surface thus prepared before the aluminium has 
a chance of oxidising again. In practice the 
aluminium is heated to a temperature of 450 deg. 
Fahr. by placing it on a cast-iron plate heated 
by afurnace. The stick of solder is then rubbed 
on the aluminium, where it melts, and is caused to 
unite with the joint by the use of a wire brush, as 
described above. A demonstration of the method 
was given by the British Aluminium Company, of 
9, Victoria-street, on Friday last. The most 
striking example of the effectiveness of the 
joint produced was, perhaps, the soldering of 
a strip of aluminium end-on to the middle of a 
second strip, the two strips making right angles 
with each other. An attempt to separate the two, 
by bending the soldered strip backwards and for- 
wards, only succeeded in breaking the aluminium, 
the material itself proving weaker than the joint. 
Samples of aluminium tubes, formed by soldering, 
were shown, and the process of joining two such 
tubes together in the same way was also exhibited. 
Plates of iron, copper, &c., were aleo faced with 
aluminium in asimlar manner. The British Alu- 
minium Company are, we may add, about to start 
works for the production of aluminium within the 
United Kingdom, the whole of our supply being at 
present imported. 


THE Propuction or OzonrF. 

The value and importance of ozone, from a 
medical and sanitary point of view, have led to the 
invention of several methods — electrical and 
chemical—of producing it for use as a deodorising 
and purifying agent. The most recent system is 
that of Lieutenant Poulsen, a Danish officer, whose 
apparatus is of a simple and efficient character. It 
consists of a wide-necked glass jar, with a double 
cover of porcelain plates, finely perforated. The 
upper plate closes in the mouth of the jar, whilst 
the lower one is inserted in the neck of the jar, 
about 2 in. below the other. Through the centre 
of each of these covers, a glass rod passes, terminat- 
ing at the lower end (which is curved upwards) in 
a small cup for holding a piece of phosphorus. 
In the jar is placed a given quantity of acidulated 
water, the level of which is just above the cup 
containing the phosphorus, which, when the ap- 
paratus is not in action, is always submerged. A 
small quantity of permanganate of potash is added 
to the acid solution, and to produce ozone the phos- 
phorus is raised, by means of the glass rod, just to 
the surface of the water. The chemical action of 
the system is as follows : Phosphorous acid in the 
form of fumes is produced by the contact of the 
phosphorus with the air, and the fumes are seen to 
rise to a certain height, when they are deflected 
down upon the solution, into which they are ab- 
sorbed, and converted into phosphoric acid by being 
oxidised by the permanganate of potash. In the 
meantime ozonified oxygen is produced, and pass- 
ing out through the perforations in the covers, 1s 
distributed in the atmosphere. The first cost of 
the apparatus is small, and the acid bath only re- 
quires renewing about once in three months. The 
system has been in satisfactory use for some time 
past in hospitals in Denmark and France. It is 
employed in the Pasteur Institute, Paris, and in 
carrying out his experiments on the antiseptic pro- 
perties of ozone, Dr. J. de Christmas, of that insti- 
tute, used the Poulsen apparatus, and reports very 
highly of its efficiency. The ozone produced is 
pure, as is certified by Professor P. Stein, of the 
Analytical Chemical Laboratory, Copenhagen. The 
invention is being introduced by Mr. Yeaton, of 
139, Cannon-street, London. 


Tue CrppoteTt1 MEasurinc WEIR. _ 

In measuring water by discharge over a weir of 
the ordinary type, the coefficient of discharge 1s 
not, in general, constant, varying with the head over 
the weir. The stream is contracted as it flows over 
the weir both at its sides and bottom. The co- 
efficient, so far as it depends on the side contrac- 
tion, would be constant, but the deeper the stream 
the less the proportionate effect of the bottom con- 
traction. The late Professor James Thomson 
proposed the use of an angular notch, in which, as 
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the shape of the stream is constant, the coefficient 
of discharge will also be so. A modification of this 
triangular notch has been used in some important 
experiments in Italy, by Signor Cippoletti, and for 
some ten years past in irrigation work in that 
country. In shape it resembles a Thomson notch, 
with the apex of the angle filled up, so that the 
notch is trapezoidal. The sides of the notch are 
each inclined at 1 horizontal to 4 vertical, and the 
section of the stream as it flows over is therefore 
trapezoidal. With this inclination of the sides, the 
lateral contraction is compensated for at all heads, 
and the width of the weir is taken as the width 
of its sill, and hence remains constant. From 
experiments made at Holyoke by Messrs. Flinn and 
Dyer, and recorded in the Transactions of the 
American Society of Civil Engineers, it appears 
that this form of weir gives very satisfactory results, 
the error in the discharge estimated by it, using a 
constant coefficient, being under 1 per cent. In 
English measures the discharge may be taken as 
Q=3.3661.h 3, where Q isthe discharge in cubic feet 
ne second, J length of crest, and h effective head, 

oth these latter being measured in feet. For 
accurate work there must be complete contraction 
at each end of the weir, and at the bottom. The 
velocity of approach should not exceed .5 ft. per 
second if the weir is 3 ft. long, with a head of 1 ft., 
or .66 ft. per second for a weir 7 ft. long, with a 
head of 2 ft. The cross-section of the approach 
channel should be at least seven times that of the 
stream over the weir. The weir crest must be 
horizontal, and the heads must be read true to 
within } per cent. 





STEAM BOILER EXPERIMENTS. 
To THE EpiToR OF ENGINEERING. 

Srr,—I have had occasion to refer to the very interest- 
ing ‘‘Steam Boiler Experiments,” by Mr. Bryan Donkin 
and Professor Kennedy, which have appeared from time 
to time in your columns, the last of which was published 
on page 567 of your issue of November 2, and have tabu- 
lated the principal particulars and results in vertical 
columns in a handy form for comparing one trial with 
another, arranging them in the order of the ‘‘ pounds of 
coal burnt per square foot of grate per hour,” and placing 
the ‘chimney draught” column in juxtaposition with 
that of the grate consumption. 

This arrangement brings into prominence the fact that 
the amount of draught recorded has no very direct rela- 
tion to the rate of combustion per square foot of grate, 
as the following, taken at random, clearly demonstrate : 











S Coal Burnt 
bonne per Square 
P Draught Foot of 
aa Type of Boiler. inInches Grate per 
ge of Water. Hour in 
Aa Pounds. 
3 Lancashire (conical tubes) “a 4 18.5 
8 Cornish (Galloway tubes) ‘ AT 6.86 
5 | Locomotive (stationary) a 15 6.25 
6 | Water-tube (De Naeyer’ssystem) 15 14.3 
18 Locomotive (portable) .. Ee 25 10.8 
1 Vertical (tubular) Ae. = 179 
19 | Cornish (conical tubes) .. 62 15.7 





Of course, one does not expect very close relations be- 
tween the grate consumption and the chimney draught 
in boilers of widely different types, butin view of the fore- 
going it is evident that before one can deduce any reliable 
conclusions from the cases reported regarding the strength 
of the draught required for any given rate of coal con- 
sumption per square foot of grate, it is necessary to have 
some more exact particulars than is afforded by those 
published as to the precise spot in each case where the 
observation as to the strength of the draught was taken. 
The term used in each case is ‘‘ chimney dravght,” and I 
cannot find at this term is more explicitly defined 
either in the introductory chapter, or in any of the in- 
dividual reports, 

Ineed hardly remark that the question of draught is an 
exceedingly important one in determining the work that 
may be got from any given type of boiler, taking it apart 
from the question of economical working. In the more 
usual forms of stationary boilers, where the draught is 
induced by a tall chimney, the available draught, or, at 
all events, its practical effect on the quantity a fuel con- 
sumed per square foot, is more or less definitely known. 
Bat now that other types of boilers are coming into more 
extended use, owing to the limited space often available, 
such as the locomotive, the vertical multitubular, the 
water-tube, and others, and artificial draught has to be 
adopted to develop the requisite power, it is essential 
that the intensity of draught required for any given rate 
of combustion be known beforehand, so that the neces- 
sary provision may be made for obtaining it. 

It is obvious that the mere statement of so many 
“inches of water,” without indicating the exact point, or 
points, of observation, is insufficient, use the vacuum 
must vary, not only at different parts of the same 
chimney, but even more markedly at different points in 
the air passages of the same boiler, according as they 
vary in cross-section or are distant from the fire-grate. 








This may be seen from recorded trials in which the 
draught was noted at different points. I need now men- 
tion only one instance, as happening to be ready to hand 
for reference, viz., that of Mr. Stroudley’s experiments 
with his locomotive ‘‘Gladstone,” recorded in the Pro- 
ceedings of the Institution of Civil Engineers, vol. Ixxxi., 
part III., in which the results of four trials stand as 
follows (taking the averages of the observations at the 
several places on the journey), arranged in the order of 
fuel consumption : 








| Lb. | Lh. | Lb. | Lb. 
Fuel burnt per equare foot of grate . | 68 46 | 24 23.16 
Draught : | In In. | Io. | In. 
At centre of chimney, half-way up} 
sie,)| 9.7 78 | .2 -56 
At level of middle row of tubes half- | 
way between blast-pipe and| | 
smokebox door | .84 


ee ee aaa) £2 72 5 42 
At level of top row of tubes, half- | | 

way between tube- plate and| | 

blast-pipe .. ae nf --| 29 | 2.00] 1.28; 1.12 
At level of bottom row of tubes, | | | 

half-way between tube-plate and 


blast-pipe .... 29 | 206/ 1.92) 1.12 





These figures show how greatly the draught varies at 
the same instant at various parts of the same boiler not 
far distant from one another, and make evident the need 
for stating very precisely the point where such observa- 
tions are made. Any anomalies there may be in these 
figures, as I think is not difficult to detect, only empha- 
sise the necessity for the utmost care in making the ob- 
servations, in order to eliminate, as far as possible, these 
anomalies, or they demonstrate the practical difficulty of 
making reliable tests of this kind, although, doubtless, 
this difficulty is far greater in the case of a locomotive 
running at high speed. as in the instance in question. 

No doubt Messrs. Donkin and Kennedy are in a posi- 
tion to supply the information I suggest, and if they 
will kindly do so, I think it will be a valuable addition to 
the particulars already published. I may, perhaps, add 
that if the height and cross-section at top and bottom of 
the chimneys used in each case were stated. it would 
further add to the interest of the trials. These par- 
ticulars are given in two instances only, namely, trials 
Nos. 11 and 16, although the height of the chimney is 
given in two other instances, Nos. 6 and 21. 

Manchester, November 20, 1894. R. H. B. 

[The chimney draught in the experiments referred to 
by our correspondent was, we believe, in all cases measured 
as near the bottom of the chimney as possible. Of course, 
there is not necessarily a definite relation between this 
draught and the rate of combustion per square foot of 
grate, as this rate of combustion would be more or less 
controlled by the use of the damper. The data are, how- 
ever, of interest as showing the rates of combustion which 
are attainable with the draughts available.—Ep. E.] 





STATICALLY INDETERMINATE STRUC- 
TURES AND THE PRINCIPLE OF LEAST 
WORK. 

To THE EDITOR OF ENGINEERING. 

Srr,—May I again refer to this matter? Your state- 
ment that a double Warren girder with pin joints is a 
structure with one superfluous bar, the stresses in the 
members of which are therefore statically indeterminate, 
seems quite sound. 

In the example, if there is a thrust in one end post, due 
to a single load at A, symmetry requires that there shall 
be an equal thrust in the other post. But for equilibrium 
of the joints it is necessary that if there is a thrust in one 
post there shall be an equal pull in the other. 

These two conditions are satisfied only when the stress 
in each post is zero, a result also obtained from the equa- 
tions of least work if \is put equal to —, as would 
appear to be the correct relation. 

For loads at the other joints (or even at the centre joint 
if bars symmetrically disposed have unequal sectional 
stress), the corresponding shearing stresses are partly 
borne by the secondary bracing. Your investigation 
shows that the assumption generally made in working 
this case is only approximately correct. 

IT am, yours faithfully, 
JOSEPH HARRISON. 

December 3, 1894. 








ELECTRICITY IN MINES. 
To THE EpiTor or ENGINEERING. 

Srr,—On the occasion of the meeting of the British 
Association in Newcastle, during the discussion upon 
transmission of power, I pointed out that in a dark mine 
there were special dangers; a man making a false step 
might put out his hand and touch a wire, resulting in 
injury or death. 

The reports published were not good, and much discus- 
sion arose as to what Mr. W. H. Preece, who pooh- 
poohed my remarks, had really said, so on September 24, 
1889, he wrote to the Times : ‘* What I did characterise as 
absolute nonsense, was the reason a mining engineer ad- 
duced against using electric currents in mines, viz., that 
aman who touched such a wire would be killed ; such 
currents are invariably direct currents of low pressure, and 
are, therefore, quite safe.” 

Now, in the Electrical Review of vesterday I read : 

“On Thursday last week James M‘Multy was 
killed instantaneously by coming in contact with the 
electric haulage apparatus in Bogside pit, belonging to the 
Lanemark Coal Company. While in the act of lifting 
the switch, the side of his head touched a defective 








casing, in whith the electric wire runs, and stuck fast. 
Another miner caught hold of him, but was thrown off by 
the shock. Presently the driving engine was stopped, 
and the body of the man fell lifeless.” 

It would be interesting to know something of the force 
of the current, which I am trying to get; meanwhile it 
may be seen thatI was not talking ‘‘ absolute nonsense.” 

Yours faithfully, 
Durham, December 1, 1894. A. L. STEAVENSON. 





THE SCIENCE AND ART DEPARTMENT 
AND TECHNICAL EDUCATION FOR 
ENGINEERS. 

To THE EpIToR OF ENGINEERING. 

Srr,—I should like to add a few words in reference to 
the letter from ‘‘ An Engineer’ under the above title, 
appearing in your issue of November 30. 

In the first place, I wish most emphatically to indorse 
your correspondent’s remarks ; in fact, I may say that he 
has but mildly stated the case. Let me just point out 
the evil effects of the present system. 

The young engineer who wishes to improve his posi- 
tion by augmenting his theoretical knowledge, goes 
through a course of study in one of the evening classes 
which now exist in connection with the Science and Art 
Department in most of the manufacturing towns of 
England. So far, so good. After three years or so spent 
in this way, we may assume that he obtains a Whitworth 
exhibition, and perhaps the same year, or a year later, a 
national scholarship or a Royal exhibition. These latter 
are tenable on the condition that he attends the three 
years’ course at the Royal College of Science, South 
Kensington. In the innocence of his heart, and perha 
tempted by the temporary independence which the 
scholarship affords him, he leaves the shops, perhaps cuts 
short his apprenticeship, and commences his college 
course. Of course, he does this with his eyes open, and 
the knowledge that the first two of those years must 
be devoted almost wholly to pure science, and to the 
assimilation of knowledge the use of which toan engineer 
is wholly disproportionate to the time devoted to its 
attainment. Iam not one to say that any knowledge is 
valueless to an engineer; but I must say that the time 
spent in studying analytical chemistry, for example, might 
be much better devoted to subjects more nearly allied to 
his profession. 

To return to the embryo engineer, whose development 
we are considering. Should he follow out the three-years 
course and not succeed in obtaining a Whitworth scholar- 
ship, what is there open to him when he leaves the 
college? Most likely he has lost touch with his profes- 
sion, and either has to begin again where he left off, with 
perhaps the useless encumbrance of an A.R.C.S., or has 
to take up the réle of a teacher and perpetuate the 
system which has been his own destruction. If, however, 
he succeeds in obtaining a Whitworth scholarship, he can 
shake the dust of the college from his feet and take his 
choice where he shall learn something of engineering. 

But is it not unfortunate that he should have to go 
through such a long and irregular training? Apparently 
it is necessary, for unless the student makes himself 
thoroughly familiar with the idiosyncrasies of the Depart- 
ment’s examiners he can have little hope of obtaining the 
— of his desires, the much-sought Whitworth scholar- 
ship. 

It is evident that some reform is necessary. What 
direction it should take it is not so easy to say. ‘An 
Engineer’s” suggestion that the scholarships should be 
made tenable at some of the recognised engineering 
colleges would certainly meet the views of engineering 
students, but it would hardly be acceptable to the powers 
that be, even if adopted only in respect of those four 
national scholarships which are awarded especially for 
mechanical subjects, and, therefore; presumably to engi- 
neers, 

The only other alternative which would make these 
scholarships of intrinsic value (for their present value is 
only that of a ible stepping-stone to a Whitworth 
scholarship) would be not merely the appointment of a 
professor of engineering, but the arrangement of a course 
especially for engineers, somewhat on the lines of those 
in vogue at our best engineering colleges. 

The departments of manufacturing chemistry and 
mining and metallurgy are far in advance of the me- 
chanics section. The latter stands where it was 10 years 
ago, and the Science and Art Department, which origi- 
nally led the van in scientific technical education, has 
now been far outstripped by its competitors, the names 
of which it is needless to mention. ! 

Hoping you will be able to find room for the publica- 
tion of this letter, I beg leave to subscribe myself 

London, December, 1894. ANOTHER ENGINEER. 





GOLD EXTRACTION FROM SLIMES. 
To THE EprTor oF ENGINEERING. 

S1r,—The extraction of gold from ore slimes, though 
simple in the laboratory, offers considerable difficulties 
when dealing with masses, either by the cyanide or any 
other process. The slimes are found to accumulate at 
the bottom of the vats, and, partly by mechanical 
obstruction, partly by the formation of precipitates due 
to the action of alkalies on oxidised salts of iron, &c., 
oppose the circulation of the solvent and retain the gold. 
So much is this the case that it is said the Robinson 
Gold-Mining Company have collected upwards of 60,000 
tons of material that resists the action of cyanide on a 
large scale, although the gold contained in it is readily 
soluble in the laboratory. To lessen this impermeabilit 
of slimes an admixture of sand is occasionally used, pose | 
although some improvement is thereby effected, there is 
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a strong tendency to separation as soon as leaching 
ins. 

n the method of digesting or leaching usually 
employed, the slimes, after sinking through the cyanide 
solution, accumulate at the bottom of the vat, and thus 
to a great extent escape the solvent action of the cyanide. 
This in itself is a chemical disadvantage, as the digest of 
gold is a function of time, and more so in the case of the 
weak cyanide solutions that are preferred for their 
“selective action” on gold and silver over the base 
metals at times present in the ore. 

To surmount this difficulty, it has been proposed to use 
an agitator, in which the slimes are thoroughly mixed 
with the cyanide solution before filtration ; and in the 
cyanide process at the Sylvia Gold and Silver Mining 

ompany, Thames Valley, New Zealand, the extraction 
of gold from the richer or first-class slimes is so effected 
under the MacArthur-Forrest system. But in addition 
to the extra cost of plant and working expenses—an im- 
portant item when dealing with low-grade material— 
there is no doubt that the loss of cyanide frequently 
becomes considerably heavier by decomposition when 
agitated with the slime, an objection that probably 
equally applies to the use of cyanide in the stamp battery 
and in the crushing and amalgamating mill. Where 
agitators are used, the solution and slimes can be run into 
a settling tank, and the solvent drawn off. But as the 
material, in settling down, often carries with it a large 
proportion of gold, a commoner practice is to collect the 
pulp on a filter bed, and draw off the solution through the 
filter. 

To quicken this operation various appliances have been 
devised. The volume of air in the space below the filter 
bed is sometimes reduced by a vacuum pump, and the 
solution forced through the pulp by atmospheric pressure ; 
or a large boiler in which a vacuum is created by a pump 
is connected with the vat below the filter bed; or a 
Korting’s injector, &c., is employed to produce the desired 
vacuum, bub it occasionally happens that the creation of 
this vacuum retards rather than accelerates the process, 
the slime caking and becoming so compact as to impede, 
if not entirely destroy, all percolation. In 1889, at the 
Colorado Gold and Silver Extraction Company’s Mill at 
Denver, an increased air pressure on the surface of the 
liquid was tried with some success, but the chief objection 
to all such appliances seems to lie in the additional 
expense incurred. Filter presses are not without objec- 
tions, and unless perfectly tight are liable to cause the 
loss of valuable liquid by leakage. 

To remove the more obvious difficulties encountered in 
treating ores that slime badly, I have devised a modifica- 
tion of the cyanide process as generally followed, and 
pone to treat the slime in vats, through which the 
iquid flows always upwards. 

or this purpose I distribute the slime in one or more 
vats, superimposed or otherwise, but connected, the 
cyanide solution being contained in a supply tank raised 
above the level of the highest, and connected with the 
bottom of the lowest vat. Under the action of gravity 
or pressure the liquid rises through the slime in the 
bottom vat, passes thence through the slime in the second, 
and so on to the highest vat, whence it is carried back to 
the supply tank, continuous circulation being effected by 
a@ pump or otherwise. In order to distribute the liquid 
beneath the surface of the slime and so produce an even 
percolation, I form the bottom of the vats somewhat in 
the style of a Dennes oak filter plate, which is cheap and 
durable ; and can further minimise uneven percolation by 
varying the speed of circulation, and by occasionallyraking 
over the slime. This can be done by closing the circulat- 
ing connection and withdrawing a little of the liquid 
from the vat, so as to allow of removing the lid. 

The advantages of sucb a system of circulation are, 
first, the upward flow of the solution tends to prevent 
caking of the slime and induces greater ew way 
secondly, the gold settling at the bottom of the slime is 
brought into direct contact with the solvent; thirdly, 
something of the effect of agitation is obtained without 
loss of cyanide by decomposition ; fourthly, the liquid 


can be decanted by syphon or other means without any WwW 


admixture of slime. 
T am, Sir, yours faithfully, 
C. C, Loneriner, M.I. Mech. E., A.I.C.E, 
Patent Axlebox and Foundry Company, Limited, 
61 and 62, Gracechurch-street, E.C. 





REACTION OF A JET OF STEAM. 
To THe Eprror or ENGINEERING. 

Srr,—In answer to your correspondent ‘‘J. P.” (see 
page 714 ante), the following rule is eke in “ Report on 

fety Valves” (see Trans. Inst. Engineers and Ship- 
builders in Scotland, vol. xviii.) : 
_ 1.231 p, — 14.7 = reaction in pounds per square inch of 
jet flowing into the atmosphere. 

P; is the absolute pressure in pounds per square inch. 

Tam, yours, &c., 
207, Bath-street, Glasgow. W. J. Mizar. 





SELF-CONTAINED ELECTRICAL LOCO- 
MOTIVES. 
To THE EpiToR oF ENGINEERING. 

Srr,—With reference to H. F. C. Boughey 
Bu ’s letter from Simla, in your last week’s issue, in 
which he asked me for information on certain specified 
points, I may say : 

a, That, in its present form, the locomotive to which 
he refers requires turning like other locomotives, the 
front ie carrying the steam engines, dynamos, and 
driving (motor) switches, while the tail ie carrie the 


boiler. 
b. That the said locomotive was tried as a high-speed 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets). 


SepremBER, 1894, 


OctoBER, 1894. 


NovemMBER, 1894. 








Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1/. in all other cases. 
“a bottle, the contents of which vary in weight from 70 Ib. to 80 Ib. 


eavy steel rails are to Middlesbrough quotations. 


The price of quicksilver i. 
The metal prices are per ton. 








motor, both on the Havre and Paris sections of the 
estern of France main line, of which trials I gave the 
general results in ENGINEERING, vol. lvii., page 655, and 
vol. lviii., page 429 (1894), 

c. That the use of gas, compressed air, or hydraulic 
generating power would obviously involve, not only a 
very bulky, complicated, and costly storage system, but 
power stations; and that for special underground (e.g., 
the Metropolitan Railway) service, either anthracite 
might be used instead of bituminous coal, or locomotives 
with fixed conductors might be employed instead of self- 
contained motors. 

Yours faithfully, 
C. S. bu Ricur PRELLER. 
18, Margaret-street, Cavendish-square, W., 
December 4, 1894. 








EFFICIENCY OF THE SERVE TUBE. 
To THE Eprror oF ENGINEERING. 

Sir, -Mr. McGregor, in his letter of the 13th ult., pub- 
lished in your issue of the 23rd ult., concedes at last that 
the Serve tube may give the 10 to 15 per cent. economy 
which we know it does give. It is therefore useless going 
over the same ground of controversy again, and there re- 
mains only to answer the one point, that for new boilers 
an equivalent result could easily be obtained by slightly 
smaller plain tubes in the same space. 

It does not appear to have occurred to Mr. McGregor 
that, assuming for the sake of argument he could get 
with 216 plain tubes 24 in. in diameter by * in. pitch 
the same evaporation per pound of fuel as 1 
Serve tubes 3} in. in diameter by 48 in. pitch without 
suffering any disadvantage of any sort, we could again 





propose to use 216 24-in. Serve tubes and drive him to take 
refuge in using a still larger number of very much smaller 
omg tubes, and that the process could be repeated until 

t. McGregor has no diameter of plain tube left to reduce. 
Of course, other considerations make such a reduction of 
diameter impracticable, but it is apparently necessary to 
use such an extreme illustration to make it clear that the 
Serve tube in any given diameter has very much more 
heat-absorbing surface than a plain tube ofthe same dia- 
meter, and that if it be feasible to reduce th ijiameter of 
a plain wea eg must also be open to reduce the diameter 
of a Serve tube. 

We feel sure, however, that it is not necessary for us to 
continue to emphasise that an — is derived from 
the use of large diameter tubes, especially for high rates 
of draught, combustion, and evaporation. Engineers, 
particularly those used to forced draught, will welcome 
the ——— of using again large diameters when they 
can do so, not only without loss, but actually with a gain 
in economy, whilst getting rid of their present difficulties 
directly due to small tubes and crowded tube-plates. 

Yours respectfully, 
F. Gross, _ 
John Brown and Co., Limited. 
Atlas Works, Sheffield, December 5, 1894. 





_ Tue Institution or Crvit EncingErs —At the meet- 
ing on Tuesday, the 4th inst., Sir Robert Rawlinson, 
K,C.B., President, in the chair, eight members, 130 
associate members, and four associates were balloted for 


26 ee duly elected. It was announced that 102 candidates 


been admitted by the Council as students of the 
Institution. 
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UNIVERSAL BORING AND MILLING MACHINE. 
CONSTRUCTED BY THE ATLAS ENGINEERING COMPANY, ENGINEERS, MANCHESTER. 


i! 


WE illustrate on this page a form of universal boring 
machine specially designed by the Atlas Engineering 
Company, of Levenshulme, Manchester, for boring, 
drilling, facing, or milling large castings at one setting, 
and also for tapping and studding after drilling. 
Special attention has been paid to making the hand- 
ling of the machine easy and convenient, all motions 
being operated by levers within reach of the attendant 
standing on the footplate. The bed of the machine 
consists of a massive casting measuring 16 ft. by 8 ft., 
having T-slots planed at convenient intervals. At 
the left-hand end is fixed the cross-bed carrying the 
main upright, which is accurately fitted to the cross- 
bed, and slides across quickly or slowly as the attendant 
desires. The carriage slides upon the face of the main 
upright, and is provided with quick or slow traverses, 
up or down, similar to the main upright. The spindle 
slides through a strong outer sleeve, and is powerfully 
geared. The self-acting feeds are driven by sets of 
cut differential gears Fitted with a spline key, by 
which the feeds can be instantly altered. 

The driving gearing of such a machine is necessarily 
complicated, but in this case it has been placed in a 
very neat form at the end of the cross-bed, and is con- 
tained in a very small compass. The driving is reversible 
in every part, so that the motions of the spindle, car- 
riage, or upright can be made in either direction. All 
gearing is accurately machine cut, thus reducing noise 
and vibration. 





INDUSTRIAL NOTES. 


TuE Parliamentary Committee of the Trades Union 
Congress have some rather delicate legacies to deal 
with, bequeathed to them by the recent congress at 
Norwich. The amendment of the constitution is one 
question; that has been dealt with in previous 
**Notes.” The second was referred to in connection 
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with the Boilermakers and Iron Ship Builders’ report, 
and it has now cropped up again in the Ironworkers’ 
Journal, representing the Associated Iron and Steel 
Workers of Great Britain. The subject is headed, 
‘* Blacklegging amongst Trade-Unionists.” The reso- 
lution passed by the congress was as follows: ‘‘ Any 
society engaged in a dispute, and considering them- 
selves aggrieved by reason’ of members of another 
society taking the place of the men on strike, may 
report the circumstances to the Parliamentary Com- 
mittee. If that body consider the said society to have 
a just cause of complaint, they shall appoint three of 
their number to act as arbitrators, who shall consider 
the whole circumstances of the case ; and if they find 
the society against whom the offence is alleged to have 
been guilty of blacklegging, they shall suspend them 
from representation at congress for a term not exceed- 
ing two years, and shall also make them responsible 
for the whole, or such proportion, of the cost of investi- 
gation as they may deem adequate.” The secretary of 
the committee has sent the resolution round to the 
several societies, some of them not being at all pleased 
with its terms. It now appears that the question had 
not been before the trades, and none of the delegates 
seem to have had any instructions relating thereto. 
The interference in the internal disputes of trade 
unions is regarded as an assumption of authority, and 
the committee are plainly told that such interference, 
by a body of three men, in the affairs of a trade of 
which they have no knowledge, is a piece of intolerable 
intrusion. 


The crisis in the boot and shoe trades is rather less 
acute than it was, but whether a final break-up of the 
joint committee will be averted it is difficult te say at 
the present moment. The employers allege that the 
National Union has broken the rules ; the latter body, 
on the contrary, allege that it is the federation which 











has broken the rules. This would seem to be a question 
for the joint committee, or National Conference, to 
decide, or, failing agreement, for the arbitrator or 
umpire. So far as the correspondence has gone, 
there appears to be no intentional breach of faith 
on either side; the two parties take opposite views, 
but both appear to be conscious of good intentions. 
This is just the case for an impartial tribunal to decide, 
and the time for so doing is before the dispute comes 
to such a head that hostilities shall have commenced. 
It is agreed on all hands that the alternative is a great 
strike and lockout, which may involve the entire indus- 
try in all parts of the kingdom. It is evident that some 
pressing questions are at issue, for disputes exist in 
nine provincial towns, and in connection with 17 firms in 
London. This is a condition of things that ought not 
to exist in connection with a joint committee or board 
of arbitration. On the other hand, the qtestions 
which have cropped up since the committee was called 
into existence have been numerous, and some of them 
far-reaching, so that it is by no means surprising 
that some delicate matters have had to be discussed, 
and in some measure decided. Perhaps no trade has 
had so many difficult problems to solve in so short a 
time. They are far greater than the ironworkers had 
to solve when the arbitration board was formed more 
than 21 years ago; or than the hosiery board under- 
took nearly as lon 0. Those two bodies have sur- 
vived, and are still doing some excellent work, and 
there is no solid reason why the National Conference 
of employers and employed in the boot and shoe 
trades should not have an equally long existence, and 


an equally good record. 


The condition of the engineering and cognate branches 
of trade in Lancashire is far from satisfactory, for 
there are no real and permanent signs of improvement. 
It is only in some exceptional cases that engineers are 
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really busy, and in those instances the establishments 
are on special work, mostly for abroad. Stationary 
engine builders, are, perhaps, better off for work 
than most other branches of the trade. Machine 
tool makers are but moderately supplied with work, 
many of the firms being so short of orders that it 
is difficult to keep the men together. Locomotive 
builders still complain of being short of work, with 
no orders of any appreciable weight coming forward. 
Boilermakers are rather slack of work, though not 
sitively depressed. Generally the engineering 
ranches throughout the various districts complain 
that new work comes forward very slowly, and 
that very low prices have to be quoted to enable 
the firms to secure orders, There is a want of buoyancy 
and speculation, with no very confident tone as to the 
near future. There is, however, still one good feature 
in connection with those branches of trade, namely, 
the almost entire absence of labour disputes, or of any 
indication of a rupture of the good feeling that has so 
long prevailed. In the iron trades business continues 
very slow, and transactions of any weight are scarcely 
practicable, except at prices lower than the quoted 
rates. The transactions in raw material are mostly 
from hand to mouth, as immediate requirements 
render necessary ; beyond this, business has to be 
done at very low rates. The finished iron trade is in 
a depressed condition generally, and prices are less firm 
than they were. In the steel trade business is limited, 
and the prices are weaker. In the metal trades no 
increased volume of business is perceptible from the 
reduction in list prices recently made, and it is thought 
that a further concession will have to be made before 
any greater weight of business will be put through. 





In the Wolverhampton district there has been ex- 
perienced a slight improvement in business, the orders 
given out, especially for the better qualities of finished 
iron, having been heavier in weight. But for the 
most part they were for prompt delivery in the imme- 
diate district, for the completion of contracts during 
the current quarter. There have been better inquiries 
on foreign account, but the business put through has 
been but small as yet. Makers are indisposed to accept 
offers of an unprofitable character, and buyers decline 
to speculate at the quoted rates. The recent ascer- 
tainment of selling rates, by 12 of the selected firms, 
shows that prices have been receding of late, the 
average being only 5/. 10s. 5d. per ton, which is 
lower than the accountants’ returns for the two pre- 
vious periods of two months each, It is noteworthy 
that the branded iron keeps up the old rates, but other 
qualities are less firm. There is a good demand for 
common sheets, but quotations are irregular, and a 
zood deal of anleoniiing seems to have taken place. 
The demand for best bars has been better, but the 
chief demand is for common and merchant qualities, 


hoops, galvanising sheets, roofing, best thin sheets, 
and tank-plates. The latter have been in fair demand 
recently. 


The usual ascertainment of selling prices for the 
two months of September and October B mena that the 
average selling prices of all classes of manufactured 
iron was, as above stated, 5/. 10s. 5d. per ton. This 
reduction in price involves a reduction in puddlers’ 
wages of 3d. per ton, the price now being 7s. 3d. per 
ton, as against 7s. 6d. previously, The wages of aha 
workers will be proportionately reduced to the extent 
of 24 per cent. on millmen’s wages. As the reduction 
takes place under the sliding scale, there will be no 
resistance to the reduction. 





The ascertainment under the rules of the North of 
England Board shows that the average selling price 
was, for the same two months as above, 4/, 18s. and a 
fraction ; the rates of wages in this case will remain as 
before during December, and January, 1895. In so 
far, therefore, as wages are concerned, there will be no 
further change for the present, either in the North of 
England or the Midlands, so that the prices of material 
will, for the present, be at the risk of the makers and 
manufacturers, 





In the Birmingham district there is very little 
change in the condition of the iron and steel trades, 
and the industries connected therewith. The reduc- 
tion in wages in the Staffordshire «istrict has caused 
easier prices to some extent in iron and steel, but not 
appreciably, for the average rate has been based on the 
lower rates of the past two months. The seasonal 
trades have some of the usual spurt at this period of 
the year, but there does not appear to be any great 
pressure in any branch of industry. 


The report of the Ironmoulders of Scotland shows 
that trade is still very quiet, and it appears that the 
men have abandoned all hope of any substantial im- 
provement this side of the new year. The total 
number of men in employment is 166 more than last 
eng at the same period, but there are fewer employed 

y 14 than at the date of the previous report. The 
one fact in which the report delights is that the number 
of members has increased, and is increasing. There 





are substantial reasons for this increase, it seems, for in 
the districts where there is no branch of the union the 
workers get 5s. per week less wages. The expendi- 
ture for the last month was less than the income, 80 
that, inctead of a loss, there was a slight gain in the 
funds. ‘The question of sectionising the society is 
again before the members, and they are now called 
upon to vote as to whether some scheme shall be pre- 
pared with that object. 


The patternmakers’ strike on the north-east coast 
has ended by the unconditional surrender of the men, 
the ballot being in favour of a resumption of work on 
the old terms. The men might have ended the dis- 
pute some time ago by agreeing to refer the matter to 
arbitration at the same time as the ironmoulders, but 
they, at that time, refused. The strike has been very 
disastrous to all concerned, but especially to the two 
societies involved. It was scarcely less disastrous to 
other trades, for works were at a standstill, parti- 
cularly up to the time when the moulders gave way. 
The value of arbitration is best shown by its adoption 
before the mischief is done ; to be forced into it by 
events is, after all, but a capitulation. 





Apparently the tinplate workers are disposed to 
confer with the employers once again, so as to try and 
avert the disaster of having the works closed. The 
employers seek a reduction of 25 per cent. The reply 
of the men was ‘‘ No reduction.” The leaders of the 
men have prevailed upon them to ask for another con- 
ference, and to offer to submit to a 10 per cent. 
reduction, so as to avert the calamity of complete 
idleness. 





The Railway Workers’ Union are again seeking to 
federate with the Railway Servants’ Amalgamated 
Union. The recent events in connection with the 
Great Eastern Railway Company, and the replies of 
the London, Brighton, and South Coast, the Great 
Western, and other companies have convinced the 
younger union that isolation has not the power to 
remedy their grievances. Moreover, it is to be feared 
that the new union have been rather too pressing with 
their demands, while the older union have been more 
circumspect. But there is another great difficulty in 
federation. The older union demand a much higher rate 
of contribution, and offer proportionate benefits ; the 
younger union are only a fighting union, with a low 
rate of contributions. The disputes of the Railway 
Workers on the Great Southern and Western Railways 
of Ireland are still in an unsettled condition, some 
3000 men voy | involved. The men complain that the 
award of 1890 has not been faithfully and fully carried 
out by the directors. The latter declined to reopen 
the question, hence the agitation. A ballot of the 
men is being taken as to the course to be pursued—- 
whether they shall send in their notices, and thus 
create a strike. 





The Lords of the Admiralty have not yet come to 
any conclusion with respect to the engine-room arti- 
ficers of the Royal Navy, although it was hoped that 
some concessions would be made before the end of 
September. As far as accommodation is concerned, it 
appears that in the new ships better provision is being 
made for mess and for bathing, and also as to sleeping 
accommodation. This in itself is a concession, and 
may be taken as an indication of a desire to carry out 
some of the suggestions of the very important deputa- 
tion to the First Lord and his colleagues during last 
session. But what is desired is that the engine-room 
artificers, who, after all, are the real working engineers 
in the Royal Navy, shall have all the real advantages 
which attach to their nominal rank of petty officers ; 
that they shall have an opportunity of promotion, 
such opportunities, at least, as are afforded to other 
officers, however humble their rank, in the Navy, with 
the corresponding advantages of increased pay and 
the higher rates of pension. 





The Board of Admiralty have seen reasons to modify 
their decision with respect to dockyard workers be- 
coming members of urban district councils. The veto 
is withdrawn, but the Board reserve the right of call- 
ing upon any employé to retire if the duties interfere 
with his work at the dockyard, This seems reasonable. 
Had the old circular remained in force, the matter 
would have come before the House of Commons, with 
the demand probably that the same veto should apply 
all round, to officers as well as to men. In all cases 
the sense of fitness must be recognised, as regards 
opportunity, as well as of ability to discharge the 
duties of district or parish councillor. An employé 
cannot expect to be allowed to leave his work at will 
in a Government establishment any more than in a 
private firm. But there ought to be no obstacle to a 
man’s public duties if they do not interfere with his 
duties asa workman. If the two are irreconcilable, 
then one or the other must be abandoned. 





The proposal to extend the eight-hours day to all the 
workpeople employed by the Leicester Corporation 








led to a protracted debate last week ; when the vote 
was taken, only eight members voted for it. The extra 
cost was estimated to be 14,000/. a year. The Leicester 
Council are among the most advanced in the country, 
but they hesitate to add to the burdens of the rate- 
payers to the extent estimated, except with good and 
sufficient reason. This some of the councillors could 
not see. 

The attempt of the London County Council to apply 
the real principle of an eight-hours day, by refusing to 
its employés the right to do other work for other 
persons, after the normal day is finished, has led to a 
remonstrance from the employés, or from a section of 
them. And yetthis is the real crux of the whole ques- 
tion. If men are to be allowed to work after hours, 
then the prime object of the eight hours, as pronounced 
by its chief advocates, will be lost. How can more 
men be employed if those who work eight hours for the 
Council work another three or four for other persons 
outside? Besides, the chances are that the extra work 
will be paid at under rates, and not as overtime. This 
is one of. the difficulties that was foreseen. The Kight- 
Hours Bill declared that no person, on sea or land, 
should work more than eight hours in any one day of 
24 hours, except in the case of accident. 





Mr, A. F, Hills, of the Thames Iron Works Com- 
pany, offered 1000/., with a promise of 500/. more from 
friends, to the Ham Town Council, if that council would 
vote another 1000/. for relief works for the unemployed 
during the winter. The offer of Mr, Hills was condi- 
tional that 4d. per hour was paid, and that the hours 
should be eight re per day, for four days per week, 
or that the maximum wages per week should not ex- 
ceed 12s. Mr. Councillor Thorne Legge against 
the wage, but the council adopted the offer with 
thanks, by 25 to 5. Mr. Thorne gave notice that he 
would oppose the grant of 500/. by the guardians when 
the motion was proposed, r. Hill’s contention 
is that relief works ought not to be paid at the same 
rate as industrial fees srt wed In this all sensible 
men will agree. The class of men who usually 
flock to such experiments require a strong hand to 
keep them in order, and to get any work done. The 
more deserving often shrink away from the ne’er-do- 
wells, as was the case last winter. There is another 
aspect of the case which those who oppose a rather 
low rate of wages would do well to consider. It is 
that any scheme of the kind will be sure to draw to 
London a large number of men from various parts of 
the country, on the off chance of a job. This really 
would affect wages, for, once in London, it is not 
easy to get them out of it again. 





A dispute between the miners and coalowners of the 
Glamorgan collieries, in the Rhondda Valley, with 
respect to wages, has thrown about 1000 men idle. 
Mr. Abraham, M.P., having been appointed to meet 
the employers, it is expected that a satisfactory ar- 
rangement will be effected, the matter being some 
technical difficulty outside the sliding scale. 

Ata meeting of the coalowners held at Cardiff at 
the close of last week, miners’ wages were reduced by 
1 and 1} per cent. respectively. The coal trade has 
not been brisk, and prices have ruled low for some 
time past, the weather generally having been mild, 
and trade in the district very quiet—in some branches 
very quiet for a good while. 

As a result of the ballot in the Cumberland district, 
a conciliation board will, doubtless, be constituted. 
The votes of the lodges were—for the board, 54; 
against, 18 ; majority for, 36. The executive of the 
association have, therefore, communicated with the 
coalowners, with the view of immediately establishing 
the board. The men desire to be put on the same 
terms as the federation; no change to be made in 
wages so long as the wages in the Midland districts 
remain the same. A conciliation board formerly 
existed in Cumberland, and during its existence dis- 
putes in the coal trade were generally avoided. 

The secretary of the Associated Coalowners of Mid 
and East Lothian has replied to the request of the 
agent of the miners with a refusal to grant any advance, 
on the ground that prices do not in any way warrant 
any advance at the present time. The men sought to 
obtain back 6d. per day of the 1s, reduction to which 
they assented before the strike. This has now been 
definitely refused. 

Matters have quieted down in the Durham and 
Northumberland coal districts, as the coal trade is far 
from being busy, and prices rule low. The chief diffi- 
culty is the question of non-union men, some of the 
members being strongly averse to working with them. 
The executives of the two associations and the agents 
in the districts have all their work to do to prevent 
friction. In the federation districts things have also 
quieted down, but in some of the districts there is 
very little pressure for coal, and stocks are increasing 
in many places to a large extent. The federation is 
feeling the benefit of the compromise effected by the 
conciliation board, for without it the chances are 
that reductions would take place, or strikes. 
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EXPERIMENTS ON THE STRENGTH 
OF CYLINDRICAL SHELLS. 


By Mr. J. C. SpENcE. 


ON previous occasions (see ENGINEERING, April 17, 1891) 
I brought forward some arguments and experiments which 
appeared to me to prove that in treating the shells of 
short cylindrical boilers of the marine type as ‘‘endless 
rings,” we are ignoring a source of resistance which may 
be of great importance. In the discussion of this subject 
it was made clear that these experiments were capable of 
being interpreted in several other ways besides the one 
which I had suggested. 

Without admitting that these interpretations were 
better than my own, it was clear that there was room for 
doubt, and that this doubt could only be removed by 
further experiment. 

For some time I could not see my “at to a crucial ex- 
periment. The difficulty was this. There can be no 
doubt that the pressure on the shell of a boiler is toa 
great extent balanced by circumferential tension in the 
shell plate. Tne only question open to doubt is whether 
the whole of the pressure is so balanced, or whether an 
appreciable part ot it is transmitted to the ends. Now, 
in any boiler made in the ordinary way, the effects ot 
these two sets of resistances are so mixed up together that 
it is ——_ impossible to separate them. The only 
way | could see out of this difficulty was to eliminate one 
of these factors, and then to find the value of the other. 
The factor to be eliminated was clearly the one about 
which there is no dispute, viz., circumferential tension. 
With this object in view I designed the model shown in 
Figs. 1, 2, and 3, which was made and tested for me by 
Messrs. John Penn and Sons, Limited, for which I have 
to thank my friend Mr. J. P. Hall. 

The results of these tests, which will be given below, 
are, to me at least, conclusive evidence that the factor 
of ‘‘end” resistance is not one that should be ig- 
nored. These experiments were devised merely as a pre- 
liminary test to ascertain whether this factor was of 
sufficient magnitude to be worth the trouble of any further 
and more careful experiment. As the model which had 
no strength as an ‘*endless ring” stood a pressure of 
270 lb. to the inch without serious damage to the shell 
plate, and as the working pressure of the model would 
only have been about 100 lb., according to present prac- 
tice, if it had been fitted with a first-class riveted joint, 
the conclusion seems inevitable that, in treating the shells 
of short boilers as endless rings, we are neglecting a 
resistance of considerable importance. A resistance which 
ix, of itself, capable of balancing a pressure of 270 Jb., is 
certainly not one to be ignored in designing a structure 
to stand 100 lb. ; 

By most authorities on the subject, it is assumed as 
self-evident that the pressure on the shell of a cylinder, 
and on every elementary part of the shell, is balanced by 
circumferential tension. If this assumption had been 
correct, the model would have had no strength. 

Other authorities have calculated the pressure which 
the comparatively thin plates of boiler shells are capable 
of transmitting to their ends, and have come to the con- 
clusion that this pressure is too small to be worth con- 
sideration. These calculations have all, so far as I can 
ascertain after diligent search, been based on the hypo- 
thesis that the pressure which a boiler shell is capable of 
transmitting to its ends is limited to the pressure which a 
longitudinal strip of the shell plate could transmit to its 
ends as a beam, supported at the ends and uniformly 
loaded. According to this view, the shell plate of this 
model would have been bulged outwards at the centre of 
its length by a very small pressure ; a pressure of 2 lb. 
to the inch being sufficient to strain the plate to its 
elastic limit, and 4 1b. being about sufficient to rupture it. 

On the other hand, if the distribution of stress in a cy- 
linder agreed with the theory suggested by me (see 
Transactions of the North-east Coast Institute of En- 
gineers and Shipbuilders, vol. vii., pages 228 and 229), the 
pressure the model was capable of sustaining would be 
only limited by the resistance of the shell plate to shear- 
ing at its ends, and the stress would be greatest at the 
ends, and least at the middle of the shell. Taking the 
elastic limit of steel plate at 10 tons to the inch, the 
model should have stood a pressure of 280 lb. before the 
plate reached this limit. 

Now the discrepancy between these theories is so 
enormous that no great nicety of observation is necessary 
in ascertaining which of the two is the nearest approx1- 
mation to the truth in any particular case, The issue to 
be tried by this experiment was whether the shell plate 
of the model would bulge outwards at the centre under a 
pressure of 2 lb. to 3 1b., or whether it would bulge out- 
wards at the ends, and stand a pressure of 200 lb, to 
300 lb. To decide this question I thought that no more 
delicate instruments were necessary than a pressure gauge 
and a 2-ft. rule. 

The great thickness of the end plates of the model 
might, at first glance, be considered to detract from the 
value of these experiments, but the whole question turns 
upon the capability of the shell plate itself to transmit pres- 
sure toitsends. However strong these ends might be, they 
could not receive any more pressure than the shell plate 
was capable of transmitting. Their strength has no more 
to do with the strength of the shell plate than the strength 
of the shackles holding a chain ina testing machine has 
to do with the strength of the chain to be tested. 

The small size of the model might also be thought to 
militate against the value of these experiments. But the 
strength of a cylinder depends solely on the relative pro- 

peetions of its parts, and not on their absolute magnitude. 

hus the strength of the shell of this model, whether it 
18 treated as an endless ring, or as a beam supported 
at its ends and uniformly loaded, or as a collection of 





longitudinal strips each acting as independent beams, 
or from any other point of view, is the same as the strength 
of any other cylinder made to the same scale. The shell 
of themodel may be considered as equivalent toa boilershell 
10 ft. indiameter by 10 ft. long by ? in. thick, reduced to 
a scale of 1 in.=1 ft. 

With these apologetic remarks for the apparent crude- 
ness of the experiments, I will pass on to describe the 
model and the tests. 

Construction of Model —The shell of the model was made 
of a sheet of steel plate rolled into a cylinder 10 in. in 
diameter; butt straps were riveted to one edge of the 
plate, the other edge being free to move in and out of 
this joint. As such a joint could not be made water- 
tight, an india-rubber liner was fitted inside the steel 
shell. Two strong end plates of cast iron 14 in. thick 
were fitted, and connected by a longitudinal stay 13 in. 
in diameter. Into one of these end plates two couplings 
were fixed ; one for a pressure gauge, the other for con- 
necting the model to a test pump. Strong rings were 
provided to fasten the ends of the shell when required. 

This form of longitudinal joint was designed to allow 
the unriveted edge to move freely in the direction of the 
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tangent to the circle, and at the same time to prevent its 
moving outwards in the direction of the radius of the 
circle. It may be thought that the strong T-iron used 
for this purpose was unnecessarily strong, but the model 
was first tried with the butt strap made of }-in. plate, 
as shown in Fig. 4. As this joint bulged out at 
a@ pressure of ae 160 lb., when the rest of the plate 
showed no signs of strain, it was evident that the 
joint was much weaker than the continuous plate, 
and as the experiment was designed to ascertain 
the strength of the plate and not the weakness of 
the joint, the T-iron butt strap shown in Fig 5 was 
substituted for the one first used, and even with this the 
joint, and the plate near to the joint, were very much 
weaker than the rest of theshell. Had the plate or the T- 
iron butt strap been riveted to both edges of plate, it 
would have been strong enough to compensate for the 
breach of continuity in the plate, but it could not be so 
riveted without introducing theelenrent of circumferential 
tension, which had to be avoided at all hazards. In the 
joint as first made, and even in the joint as finally made, 
it is evident that the pressure on the plate in the direction 
(a) was only resisted by the rivets at (b), and that a thin 
plate, or even a stout T-bar held by rivets at such a dis- 
tance from the point where the pressure was applied, could 
not be nearly so rigid as the solid plate. An inspection 
of the model will show that the plate at the unriveted 
side of joint was palpably weaker than the rest of the 
shell, ‘The measurements given in Table II. show this, 
but not o effectively as a sight of the model, which can be 
seen at my office, 56, Bishopsgate-streesb Within, E.C. 

The thick end plates were used as the simplest way of 
getting a sufficient surface for making the end joints. If 
a thin plate proportionate to the end dco of boilers had 
been used, it would have required additional stays, and 
would not have afforded the same facilities for fixing 
couplings as the thick plate. 

e outer rings round the ends, being cut through at 
the longitudinal joint, had no strength ——_ what they 
derived from the bolts. They were used merely as washers 
to distribute the strain evenly over the plate, so as to 
avoid local strains in the plate at the bolts. They were 
made flush with the end plates, so as to limit the shell 
plate both as regards pressure and resistance to the de- 
finite length of 10 in. 

The india-rubber liner was an essential element of this 
scheme ; it could not be made without several joints, and 
to make all these perfectly water-tight at a high pressure 
was not an easy piece of work. Several india-rubber 
manufacturers declined to have anything to do with it. 
Mesers. J. J. Griffen and Son, scientific instrument 
makers, of Garrick-street, Covent Garden, ultimately got 








one made for me, which was perfect until it got pierced 
in a way that no india-rubber could resist. 

The shell plate of the model was made of the ordinary 
mild steel usual for boiler plates. A cutting of the plate 
was tested by Messrs. John Penn and Sons, with the 
following result : 


TaBLE No. I.—Test of Shell Plate of Model. 


Length of sample 2 in 

Width aa 201,, 

Thickness ,, Sia ave 0675 ,, 

Breaking strength ... . 3} tons = 27 tons per 
square inch 

Elongation ... .575 in. = 282 per cent. 


Experiments.—The model was first tested with water, 
with the ends loose and free to move, the end rings and 
all the end bolts being taken off. Under these conditions 
the longitudinal joint commen to open out almost as 
soon as the cylinder was full of water, and opened out 
} in. under a head of water of 12 in. Thatis to say, 
the resistances due to the friction of the joint, to the stiff- 
ness of the plate, and to the india-rubber liner, all added 
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together amounted to about } Ib. to the inch, a quantity 
which may be neglected in an experiment of this kind. 
The strength ‘of the shell as an ‘‘endless ring” having 
been thus ascertained, the end rings were bolted on. 
Pressure was in applied, and the measurements re- 
corded in Table II. were taken at various pressures, 

When the pressure reached 270 lb. the india-rubber liner 
gave way, and the leakage of water prevented any more 
measurements being taken, or the pressure being in- 
creased. On examination it was pe that the liner had 
been punctured by being forced into a small crevice 
at the end of the longitudinal joint. As these crevices 
were certain to increase if the pressure was increased, it 
was thought useless to replace or repair the liner, as it 
would have been sure to be damaged again in the same 
way whenever the joint began to open to the same extent. 
The experiments were therefore concluded. The shell 
plate generally showed no signs to the eye of having been 
seriously strained, except in the immediate neighbour- 
hood of the joint on the unriveted side, where two big 
bulges, one at each end, can be plainly seen. The loose 
edge of the shell plate had opened out } in. just about the 
same, as it had been drawn out with a head of water of 
12 in. when the ends were disconnected. 

Measurements.—For reasons already given, I thought it 
unnecessary to make any elaborate arrangement for mea- 
surements of the model under pressure, and was content 
to use such appliances as are to be found in every work- 
shop. I certainly did expect that the T-iron butt strap 
would have proved sufficiently strong to enable us to 
apply a pressure sufficiently great to produce a decided 
and unmistakable bulging of the plate. But the event 
proved that the joint was somewhat weaker and the plate 
somewhat stronger than I had anticipated, and conse- 
quently we were unable to get a sufficient pressure to pro- 
duce the permanent and prominent strains in the plate 
which I had expected, and which would have more than 
compensated for the absence of exact measurement. Pro- 
bably a very little more pressure would have strained 
the plate beyond its elastic limit, but I saw no chance 
of joint or liner being stren thened so as to get any more 
pressure, and must, therefore, rely upon the measure- 
ments which were taken. 

When testing the model with its ends loose, a line was 
drawn on the free part of theshell plate at the edge of the 
butt strap. As the plate drew out of the joint the distance 
between this line and the butt strap increased. When 
this distance had reached } in., the pressure was stopped 
for fear of damage to theliner. During this test the model 
was standing on its end, and a pipe was screwed into the 
coupling fitted for water gauge. The water in this tube 
rose 12 in. above the water in the model ; there was, there- 
fore a head of water of 12 in. at the top of the model, and of 
22 in. at the bottom. The exposed part of the shell plate 
was, therefore, subject to a mean head of 17 in. of water, 
which is equivalent to a pressure of about .6 lb. per square 
inch. Although the pressure was nearly twice as much 
at the bottom as at the top, the line on the plate was 
very nearly parallel with the edge of the butt strap. 
After the ends had been bolted on, the points 1, 2, and 
3 were marked off at right angles to the joint, and 4, 5, 
and 6 near to the joint, as shown in Fig. 6. While the 
model was subject to the pressures given in Table II., 
the diameters at the points 1, 2, 3, 4, 5, and 6 were 
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TABLE Il.—Test or Mopet with Enns Botrep To END PLATEs. 
Pointe Nos. 1, 2, and 3 were at right angles to joint. 


” »5, » 8 » I 














Pressure on model in pound 
per square inch be 0 60 100 
Diameter at point No. 1 10.180 10.182 10,185 
” 9° 2 10.177 10.177 10.177 
” ” 8 10.156 10.161 10.169 
” ”» 4 -| 10.172 10.185 10,195 
” » 5 -| 10.180 | 10.195 10.214 
6 .| 10.161 | 10.180 10.193 
| | 


in. from joint. (See Fig. 6.) 
1200 | 150 | 180 210 240 270 
| | Liner burst. 

10,182 | 10.187 10.182 10.187 10.185 (Not measured. 
10.174 | 10.174 | 10.172 | 10.169 10.172 | ee 
10.167 10.169 10.172 10.172 10.185 | ” 
10.208 | 10.234 | 10.255 | 10.297 10.349 | 
10.229 10.245 10.271 | 10.307 10.359 ” 
10.193 10.245 | 10.291 10.362 ie 


| 10.206 





measured with a pair of ordinary callipers, and read off 
on a taper scale whose width increased at the rate of 4 in. 
to the foot, or ,}, in. for each ,', in. of height above a 
datum line. By this scale it was easy to measure fairly 
accurately the opening between the callipers; but in 
setting the callipers much would depend on the sensitive- 
ness of hand and eye on the part of the measurer. I can- 
not say what margin for error should be allowed on this 
account. The measure’ aents were taken very carefully, 
under the superintendence of Mr. May, chief draughts- 
man at Messrs. John Penn and Sons. Many of these 
measurements were checked over more than once, and in 
all such cases the readings were remarkably near to each 
other. Still, the method was such that we cannot trust 
implicitly to any single figure, but if we analyse the 
whole group of figures, and find that they vary in a cer- 
tain order, we may be sure that this cannot be the result 
of casual errors. 


TasLe III.—Showing Alteration of Diameters at 
Different Pressures. 


Pressure on mode) 
in pounds per 


equare inch 240 


180 =. 210 


60 100. «120, 150 
Change of dia- 
meter at No. 1.. + .002)+.00! | +.002 + .00. | +.002 +.007, + .005 


Change of dia- 

meter at No. 2.. .008 — .00: | —.005 —.008 — .005 
Change of dia- | 
meter at No. 3.. + .005 + .015|/+ .011 + .015| +.016 +.016 + .019 


| 


0 0 


Change of dia- | | 
meter at No. 4 .013 .028) .086; .062) .083 .325) .177 
Change of dia | | 
meter at No. 5 .015 .034, .049 .065) .091 .°27  .179 
Change of dia- | | 
meter at No.6... .019 .032' .082 .045) .084 .130 .201 


Table III. gives the alterations in the diameters of the 
model at points 1, 2, 3, and at 4, 5, and 6. 

The measurements at 1, 2, 3 are all very much less than 
those of 4, 5, and 6. The first seb of figures indicate the 
behaviour of the plate at a considerable distance from the 
joint. The second set indicate the behaviour of the plate 
close to the joint. Comparing these two sets, it is evident 
that the discrepancy between them cannot be the conse- 
quence of accidental errors, but must be the consequence 
of the joint being sensibly weaker than the solid plate. 
As the plate ultimately bulged out near this joint, and no- 
where else, itis evident that local weakness was the cause 
of the difference between the two sets of figures. 

If now we examine the figures showing alterations of 
diameters at the points 1, 2, 3, Table III., it will be seen 
that all of them, in the first and third line, are positive, 
and all in the second line are negative. This cannot be 
the result of casual errors. All the figures show a ten- 
dency to increase with the increase of pressure. The 
increase is fairly uniform in the second line of the Table ; 
in the first and third lines the increase is there, but not so 
regular, but even these irregularities seem to follow a 
certain course. Thus, at 120 lb. pressure, the diameter 
atall the three points is less than at 100 lb. pressure. 
Now it is hardly probable that all these measurements 
should have a similar error, while it is highly probable 
that, if the centre were depressed, the ends would be 
depressed with it. Examining the figures as a group, 
they seem to indicate that the effect of increasing pres- 
sure was to deflect the shell of the cylinder by contract- 
ing the centre and expanding the ends. If this con- 
clusion is open to question, we can still say that the 
thin shell plate of this model stood a pressure of 240 lb. 
to the inch, and that the strain from this pressure was 
so small that it could not be measured by an ordinary pair 


of callipers. 
(Zo be continued.) 





LAUNCHES AND 'TRIAL TRIPS. 

Tur new ice-breaking steamer Bore, built at the 
Kockum Engineering Company’s yard, Malmé, Sweden, 
for the town of Malmé, has been successfully launched. 
The type is a somewhat novel one, the forward por- 
tion being like the Svensksund type, whilst the aft 
portion is like the Danish type Bryderen, which has 
done such excellent service between ey wr nm and 
Malmé. The Bore is 126 ft. on the water line; breadth, 
29 ft.; and 16 ft. depth aft in ice-breaking. It 1s entirely 
built of English plate, and has six water-tight compart- 
ments. Wood has been used as little as possible. The 
large iron deck-house protects the entrances to the accom- 
modations aft, to engine-room, kitchen, navigating house, 
&c. There is considerable accommodation for passen, 

soon 


mails, &c. She will be fitted with steam anchor 
steering gear, powerful steam winch, and extra strong tug 
appliances, a salvage pump with 12-in, suction pipe, &c. 


The engine, of 600 horse- power, is being built by the Motala 
Engineering Com ny but the boiler, which is very large, 
is being made at Kockum’s. The Bore will be fairly fast 
in open water. 


On Tuesday, the 27th ult., there was launched from 
the Cleveland Dockyard of Sir Raylton Dixon and Co., 
Middlesbrough, a very fine steel screw steamer which has 
been built to the order of Messrs. Lamport and Holt, of 
Liverpool, for the Liverpool, Brazil, and River Plate 
Steam Navigation Company, Limited. This vessel has 
been specially designed to suit the South American trade, 
and is ex ingly well fitted in every department. The 
principal dimensions are: Length, 321 ft. ; beam, 42 ft. ; 
depth moulded, 25 ft. 6 in., and she takes Lloyd’s 
highest class, as well as Board of Trade certificate. 
The steamer is of the spar deck type, and will carry 
a deadweight cargo of over 4000 tons on a light 
draught of water, with a very efficient outfit of deck 
machinery. She will be rigged as a fore-and-aft 
schooner, the topmasts being on Sidgwick’s patent 
hinged system, which permits of them being promptly 
lowered when the vessel is required to pass under low 
bridges, &c. The machinery will be fitted by the North 
Eastern Marine Engineering Company, Limited, of 
Wallsend-on-Tyne, the cylinders being 24 in., 40 in., and 
64 in. in diameter by 42 in. stroke, with two large double- 
ended boilers working at 180 lb. pressure, and the con- 
struction of the steamer and her machinery has been 
carried out under the superintendence of Mr. John Russel 
and Mr. R. Morrin respectively. As the vessel was 
leaving the ways she was named the Homer by Mrs. 
Watt, of Eaglescliffe. 


The s.8. Bainbridge, built by Messrs. William Gray 
and Oo., Limited, to the order of Messrs. Crosby, 
Magee, and Co., of West Hartlepool, bas completed her 
speed trials. She is of the following dimensions: Length 
over all, 280 ft.; breadth, 27 ft.; depth, 19 ft. 6 in. 
The engines have been supplied by the Central Marine 
Engine Works of William Gray and Co., Limited, and 
are of the triple-expansion type, working on three cranks. 
The cylinders are 19 in., 304 in., and 51 in. in diameter, 
and the stroke is 36 in. The boilers are of large size, 
working at 160 lb. per squareinch. On trial, the engines, 
driven at 60 revolutions per minute, gave a speed of over 
11 knots. A ful) head of steam was easily maintained, 
and a steady vacuum of 26 in. of mercury. 








Three vessels rowed Messrs. Ropner and Son, Stock- 
ton-on-Tees, completed speed trials during the past week. 
The s.s. Harald, built for foreign account to carry 3000 
tons deadweight on 18 ft. draught with Lloyd’s summer 
freeboard, has triple -expansion engines by Messrs. 
Blair and Co., Limited, of Stockton -on - Tees, which 
developed 750 indicated horse - power, steam being 
generated by two large steel boilers working at 
160 lb. pressure. At the trials at sea the speed was 
10knots. Thess. Glanton is owned by Messrs. Steel, 
Young, and Co., London, is also of the partial awning 
deck type, and takes Lloyd’s highest class, having a carry- 
ing capacity of 4750 tons. She is fitted with triple-expan- 
sion engines, also by Messrs. Blair and Co., Limited, and 
having cylinders 23}in., 39in., and 64 in. in diameter, 
with a stroke of 42in., steam being supplied by two large 
steel boilers working at 160]b. pressure. After a very 
satisfactory run the speed was found to be 104 knots, 
The 8.8. Dovedale, built for Messrs. Lucas and Co., of 
Bristol, was designed to carry 4000 tons deadweight on a 
very light draught. Her triple-expansion engines are by 
Messrs. T. Richardson and Son, of Hartlepool, having 
cylinders 224in., 364 in., and 61 in. in diameter, with a 
eee stroke of 42in., the steam being supplied by two 
arge steel boilers working at 160 lb. pressure. The trial 
trip was satisfactory, a speed of 10 knots being attained. 


Messrs. Ropner and Son, Stockton, launched on the 
28th ult. a steel steamer named Carlton, and for New- 
castle owners, of the following dimensions: Length 
between perpendiculars, 300 ft.; breadth, 42 ft. 6 in. ; 
depth moulded to awning, 32 ft. 6 in. She will have triple- 
expansion engines by Messrs. Blair and Co., Limited, of 
1000 indicated horse-power, with two large steel boilers 
working at 1601b. pressure. 


The Sunderland Shipbuilding Company, Limited, have 
launched a screw steamer named Merionethshire, built 
for Messrs, Jenkins and Co., of London. The length of 
the vessel is 343 ft. ; breadth, 41 ft.; and depth, moulded 
28 ft. 9in. The vessel is constructed on the web-frame 
principle, thus dispensing with hold beams; she has 
cellular water ballast, all fore and aft, and is arranged 
for the carriage of fish oil in bulk. The main engines are 
upon the tri-compound principle, by the North-Eastern 

rine Engineering Company, Limited, Sunderland, and 
have cylinders 25 in., 414 in., and 69 in. in diameter by 

















45in. stroke, steam being supplied by two large stee 
boilers, working ata pressure of 160 lb. per square inch 
The ship will carry about 4600 tons, and steam 11 knots, 





The new torpedo-boat destroyer Boxer was launched 
from Messrs. John I. Thornycroft and Co.’s shipbuilding 
yard at Chiswick on Wednesday, the 28thult. The new 
vessel is a sister oe to the Ardent, and is the fourth of 
her type constructed and launched by the above firm for 
the Royal Navy. She is 200 ft. long and 19 ft. beam, 
and will have engines and boilers of the type fitted by 
her builders to the Daring, already illustrated and de- 
gee in ENGINEERING, her guaranteed speed being 
27 knots. 





The s.s. Newlyn was sent to sea from the Tyne on her 
trial trip, and afterwards proceeded on her first voyage to 
Constantinople. The vessel was built for Messrs. J. J. 
and C. M. Forster (the Newcastle Steamship Company) 
by Messrs. C. S. Swan and Hunter, Wallsend, and engined 
by the Wallsend Slipway and Engineering Company, 
Limited, Wallsend. The Newlyn is 322 ft. in a 
41 ft. beam, and 23 ft. 14 in. moulded depth; she will 
carry about 4400 tons deadweight, and will be engaged 
in general trade. The engines have cylinders 23 in., 
38 in., and 61 in. in diameter by 39 in. stroke. The speed 
of the vessel was over 11 knots, which was regarded as 
satisfactory. 





Messrs. C. S. Swan and Hunter, Wallsend, launched 
on the 28th ult. a screw steamer named the Dowgate, built 
for Mr. H. W. Dillon, London, for the Dowgate Steam- 
ship er fs Limited. The length of the vessel is 
336 ft. over all; breadth extreme, 41 ft. ; depth moulded, 
27 ft. 14 in. The engines are by the North-Eastern 
Marine Engineering Company, Limited, Wallsend. The 
cylinders are 23 in., 38 in., and 61 in. in diameter by 
39 in. stroke, 








Tue Wuite Star Line,—Reports are current of a pro- 
posed new steamer for the White Star Line, which will 
— the time occupied by an Atlantic voyage by fully 

ours. 





NAVIGATION OF THE TRENT.—The Nottingham Town 
Council discussed on Monday the question of the improve- 
ment of the navigation of the Trent from that town to 
Gainsborough. It was proposed that a committee should 
be appointed who might engage an expert to inspect the 
river and gate upon the subject, but the opponents of 
the proposal urged that the example of the Manchester 
Ship Canal should deter the council from embarking in 
such undertakings, and eventually the motion for a com- 
mittee was defeated by 24 to 18, 





FLEXIBLE ASBESTOS Pipe CoveRrinc.— The Bell’s 
Asbestos Company, Limited, have recently introduced a 
method of protecting pipes from frost by covering them 
with asbestos. The material is made up into thick soft 
strips, one of which is wrapped round the pipe till its 
edges meet. These are bevelled, and so slightly overlap. 
Outside this a second ring is placed in the same manner, 
breaking joint with the former. The whole is then lapped 
round with varnished canvas, which is secured in place by 
thin metal bands. The whole covering can easily be re- 
moved when desired. 





SoorzeTty or ENcInEERS.—At a meeting of the Society 
of Engineers, held at the Town Hall, Westminster, on 
Monday evening, December 3, 1894, Mr. George A. 
Goodwin, President, in the chair, a paper was read by 
Mr. H. B. Ransom on ‘The Principles and Practice of 
Hydro-Extraction.” The author commenced with a brief 
outline of the laws’governing centrifugal force, and illus- 
trated themin various ways. The applications to which 
hydro-extractors could be applied were also dealt with, 
and the reasons why some materials could be satisfactorily 
dealt with in that way, and others could not, were referred 
to. After stating the ordinary centrifugal force formula, 
examples were given to illustrate the danger attending the 
use of centrifugal machines when driven by badly 
governed engines. From some experiments which the 
author had made, it appeared that in one instance, a 
little grit getting into the joints of the governor so in- 
fluenced the speed that the pressure on the walls of the 
basket of a centrifugal machine would have increased 56 
per cent. if driven from such an engine. Although this 
was taken as an extreme case, it was stated that very 
great increase in speed, and consequent risk, was fre- 
quently incurred owing to ill-governed engines and im- 
proper attention. Some figures were next given to illus- 
trate the advantages and disadvantages of a safe system 
of constructing centrifugal baskets. The factor of safety 
of a plate basket was found to be only 3, as compared 
with the factor of safety of a steel wire basket of nearly 
13. Although these figures are clearly largely the result 
of calculation, the discrepancy between them is obviously 
so great, that the broad truth in practice—that a wire 
basket 1s stronger than a plate basket—is almost un- 
doubted. Attention was drawn to the fact that whereas 
marine boilers are subjected to smaller stress than is 
common in centrifugal baskets, the latter are not sub- 
mitted in any way to official inspection or regulation. 
The construction of direct-driven centrifugals was also 
dealt with, and some very interesting figures given in 
relation to the inertia of the reciprocating portions of 
these engines. It appeared, for instance, that in a 12 in. 
by 8 in. engine, making 1200 revolutions per minute, the 
force necessary to start the piston at the beginning of a 
stroke would amount to nearly 34 tons. The paper was 
accompanied by several tables and diagrams. 
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The number of views given in the Specification Drawings ts stated 
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Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Speci, may be obtained at the Patent Office 

‘ale Branch, 38, Cursttor-street, Chancery-lane, E.C., at the 


—" ice of 8d. 
The date of the advertisement of the suanee of & complete 
specification is, in each case, given after the abstract, unless the 
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Any person may at any time within two months from the date of 
the advertisement of the pt of a plete spectfication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned tn the Act. 





ELECTRICAL APPARATUS. 


24,353. C. K. Mills, London. (C. J. Barbier, Lyons, 
France.) Preparation of Active Material for Elec- 
tric Accumulators, [2 Figs.] December 18, 1893.—This 
invention consists in the employment of lead or other metals or 
alloys finely divided, separated, or pulverised by a new machine 
to compose the active material of accumulators. The lead is 
divided by pulverisation in a molten state by causing it to fall in 
one or more jets on to the plates or floats of a quickly revolving 
wheel, which plates or floats act by shocks on the molten metal. 
The figures show the arrangement employed for the mechanical 
pulverisation of the molten metal. é apparatus consists of a 
reservoir A in the interior of which turns a wheel B provided 





with plates or floats and receiving rapid rotary motion, the speed 
of which is always proportionate to the degree of pulverisation 
it isdesired to obtam. The molten lead is led into a funnel C 























arranged above the wheel,'and flows on to the plates or floats, 
The reservoir contains a certain quantity of water, the level of 
which is kept a little below the wheel B by means of an overflow 
D, and its sides are flooded by the water which flows from a 

rforated pipe E arranged around the top of the reservoir. 

the lead is conducted into the reservoir at a temperature of dull 
red when it drops on to the plates or floats. It is then projected 
in very fine drops, some of which fall directly into the water, 
whilst others strike against the sides of the reservoir, and are 
prevented from adhering to the sides and agglomerating thereon, 
by contact with the stream of water running down the sides of the 
reservoir from the pipe E, which cools them and carries them to 
the bottom. The whole of the lead, or other metal or alloy thus 
treated, is found in the reservoir in the form of small scalee, very 
thin and capable of being easily separated. (Accepted October 24, 
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Cc. K. Mills, London. (C. J. Barbier, Lyons, 
France.) Electrical Accumulator Plate. [2 Figs.) 
December 19, 1893.—The plate is posed of a flattened box 
formed of two sheets of lead b, b, the edges of which, raised in 
double curves and juxtaposed, are riveted or soldered together all 
along their circumference. The flat sides of this box are provided 
interiorly with pins a, @ cast in one with them, and the ends of 
which reach almost to the opposite side. These pins are arranged 
on each side so as to come between one another at regulardistances. 
The sides b, b are also pierced with holes c,c arranged between 
the pins in such a way that the extremity of each pin is located 
in front of one of the holes of the opposite side. Before soldering 
or riveting the box around its edges, the active material is intro- 
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duced conveniently rammed or compressed, and is divided and | 
maintained in position by the pins which pass through it at all parte. 
The conductors for the current are formed of two tongues d, d 
attached to the sheets b, b. The active material, being entirely | 
inclosed and held in position by the pins a, cannot fall or become | 
displaced, and its increase in bulk has no other effect than that of 
causing the box to swell regularly, the surfaces of which remain 
flat. This swelling is facilitated by the doubly-curved form of 
the edges, which may thus be stretched without becoming torn. 
The electrolysis takes place regularly and on both sides of 
the plate by reason of the pins, which conduct the current from 


LIFTING AND HAULING APPLIANCES. 


22,301. W. Shapton, London. Shipping Coal, &c. 
[3 Figs.) Wevumhen ta. 1893.—This invention relates to trans- 
ferring apparatus applicable in cases where the rails ¢ supporting 
the goods trucks are at right angles to the quay walla. 6 is the 
water. The rails ¢ are made to terminate a short distance from the 
edge of the quay, the intermediate space being at a lower level than 
the ground behind, On this lower portion there is a travelling crane 
erunning on rails d ago to the quay. This crane carries a 
cradle f to recelve the trucks, hydraulic apparatus for lifting, 
running forward, and tipping the cradle and truck, and a shoot O. 
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The cradle f in its lowest position rests on the ground by meansof 
bearing blocks f2, It has rails f1 upon it which in this ition 
form continuations of one or other of the rails ¢c on which the 
trucks run, Chains are attached to the cradle which pass over 
pulleys on a carriage J running on rails on the top of the crane, 
and from ‘thence over pulleys on an hydraulic cylinder and ram 
H, H'. The carriage is worked to and fro on the rails by an 
hydraulic cylinder and ram K, K}, fixed to the crane and to it 
respectively. The action of the apparatus is as follows: The 
cradle being in its lowest position, a truck is run directly on to it, 
and the cradle with the truck are raised by the chains. When at 
their highest position, the cradle and truck are run forward towards 
the edge of the quay by traversing the carriage from which they are 
suspended ; they are then tilted in the usual way by means of a 
chain attached to the rear end of the cradle, and the material is 
or tsen out of the truck down the shoot 0. (Accepted October 
3, 4). 


24,137. R.Maguire,Glasgow. Hand Hoisting and 
Lowering Gear. [3 Figs.) Pennies 15, 1893.—This gear com- 
prises a rod A, to which one end of the hauling chain B is 
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the one to the other through the active material, and to the holes | connected, the rod A having _—_—— for hanging upon it an: 
which, on each face, correspond with the pins of the opposite side. | desired form of jaws to carry 
(Accepted October 24, 1894). 





e goods to be raised or lowe: 
From the rod A, a hauling rope B passes upwards over a pulley 





D centred at d in a bracket E fixed to a soleplate E!, which 
is secured toa beam F at the a point of the building at 
which it is desired the apparatus work. Thence the hauling 
rope B passes downwards, and has its other end connected to a 
handleG. The bracket E carrying the pulley D is composed of 
two side cheeks with an eye e! at the front sufficiently wide to 
enable the suspending rod to passthrough. This eye isso shaped 
that when the upper end of the rod A has passed through it, the 
rod can be drawn into a narrow recess ¢?, and rested upon the 
two sides or cheeks, so as to relieve the strain upon the hauling 
rope, For this purpose there is provided a ring h, which em- 
braces the hauling rope B, and is connected to a second ro 

H, which passes over a pulley A! fixed to the soleplate E’. 
The other end of the rope H hangs free and has a handle attached 
to it. By operating this second rope H, the Ais drawn into 
the recess e2 in the bracket E, and the strain upon the haul- 
ing rope B is relieved. The rod A is removed from the recess e? 
and lowered through the eye e! of the bracket E in the act of 
starting to operate the hauling chain. (Accepted October 24, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,804. A. Gray and G. Tarbit, Boosbeck, Yorks. 
Boring Machine. [6 Figs.) December 11, 1893.—This 
machine is designed for boring holes in coal and minerals. 
The drill a, which is pointed into the face of the coal, fits into and 
abuts endwise against a screwshaft b which is encased for part of 
its lengthinatubec. The outer end of this last tube is sup- 


ported in a socket fixed in a strut d erected in such a manner as to 
take the thrust of the drill which is transmitted to it from the 
screwshaft tube c. 


The inner end of the tube c abuts at c’ against 











a feed nut e which is rigidly fixed endwise between the tube c and 
the propeller tube or itsbush f. The driving gear from g carries 
a pinion h at right angles to the screwshaft }, so that its bevel 
pinion h1 can be geared into a bevel wheel h2 on the propeller 
tube f. Hand power.is applied to the machine by means of a crank 
handle on the bevel pinion h, by turning which a con- 
tinuous rotary motion is imparted to the propeller tube. B 
this means the drill a is continuously rotated as it is fed i | 
(Accepted October 17, 1894). 


24,207. R. B. Mills, Kettering, Northampton. 
Clutches. (2 Figs.] December 16, 1893.—This invention = 
to clutches applicable to cutting and stamping machines, or presses 
and the like, in order that the machine can be stopped in one revo- 
lution at the will of the operator. Upon the shaft A of the machine 
is a disc B carrying an eccentric b on one side, and a series of cams 
Con the other. The inner face of this cam disc isslotted to receive 
a spring 62, There isa corresponding slot in a movable disc D fitting 
closely on the series of cams C. In the outer face of the disc D 
grooves dare cut to allow of the free movement (on the pivots d') 
of spring-pressed links E, each carrying a roller ¢ at its free end, 
which impinge against the sides of the cams C. The springs 
pressing against the links E and against the sides of the grooves 
d prevent the rollers from touching against the sides of the cap 
or gearwheel F, except when in gear. The gearwheel F is loose 





on its shafc, and is driven by a pinion. Itis receased on its under- 
side f, to hold the series of cams, links, and rollers. The ae 
b2 within the discs B, D presses the rollers into contact with the 
cams and gearwheel. To draw back the rollers from contact with 
the cams and gearwheel, and so stop the eccentric b (which 
is inclosed by a strap b3 connected to plunger), vut still allow the 
gearwheel F to continue in motion, a pivoted lever G is fixed in 
line with the driving shaft, and has a roller H at the contact end, 
and a spring I at the other to force the roller into (J-shaped slots 
9. 9 cut in the periphery of the discs B,D. By means of the 
rod J, connected to the lever G, the roller H is pulled back to 
break contact and release the discs B, D. The spring b2 being 
also released, the rollers e grip between the cams and recess of 
the gearwheel, the eccentric will make one revolution, the roller 
H will again enter the U-shaped slots, and the machine will stop, 
(Accepted October 24, 1894). 


MINING, METALLURGY, AND METAL 
WORKING. 


21,822. C. L. Stiff, Dieeninghee. Manufacture or 
Metal Tubes. (8 Figs.) November 15, 1893.—This invention 
relates to the manufacture of metal tubes in which the external 
diameter is the same throughout, but there is a greater thickness 
of metal at the ends than at the intermediate parts. Fig. 1 illus- 
trates a tube made by the ordinary drawing process, and pro- 
vided with the ordinary nozzleend a. This tube is of larger ex- 
ternal diameter than is required in the finished tube to be made, 
and has a thickness of metal equal to that required at the ends of 
the finished tube. The hole in the ordinary drawplate c is of the 
same diameter as the external diameter of the tube to be made. 
The bulb mandril d used is of the ordinary kind, and the bulb is 
equal to the diameter of the thin middle part or body of the tube. 
In producing the thick front end } the bulb of the mandril d (Fig. 2) 
does not enter the eye of the drawplate, and the drawplate c is 
situated at the front shoulder b? of the tube. On the tube being 
drawn through the drawplate c in the direction indicated by the 
arrow, with the mandril d in the position shown, both the external 
and internal diameters of the tube at the front end b are reduced 
by the action of the drawplate c alone, the thickness of metal of 
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the front end being practically unaltered. The required length of 
the front end of the tube to form the front thick end b of the 
tube having been produced, the bulb of the mandril d is advanced 
into the eye of the drawplate c at the back shoulder 1, and the 
drawing process is continued to produce the thinner middle part 
or body of the tube. By drawing the tube over the bulb of 
the mandril d and through the hole in the draw plate c, the thick- 
ness of metal at the drawn part is reduced, as shown in Fig. 3, 
where the thinning of the middle part of the tube is being per- 
formed. The thickness of the portion e of the tube now being 
drawn is equal to the annular space between the bulb d and the 
hole in the drawplate c, the external diameter of the tube remain- 























ing the same as that of the portion } already drawn. Fig. 4 shows 
the tube after the middle part e of reduced thickness of metal has 
been produced by the action of the combined drawplate and bulb 
mandril. After the required length of tubing of reduced thickness 
of metal at e has been produced, the mandril d is withdrawn from 
the eye of the drawplatec. The — of the rear end of the 
tube is now continued through the — ate only, for producing 
the thick rear end d2 of the tube in the same way as the front 
thick end b; that is, by the action of the drawplate alone. The 
external diameter and the internal diameter of the tube are reduced, 
but the thickness of metal at the rear end remains practically the 
same. (Accepted October 17, 1894). 


PUMPS. 


17,023. A. Graf, Winnweiler, Germany, Pumps. 
{1 Fig.) September 7, 1894.—This invention relates to lift pumps 
for pumping thick liquids, such as liquid manure, tar, &c. The 
piston b, shown as at the bottom of its stroke, is raised by the 
lever A and jointed link e. At the same time the suction valve f 
is closed tightly against its seat by the downward movement of 
the long arm of the lever d. As the | and b is raised, the liquid 
is forced through the valve J into the discharge pipe g and escapes 
at m. When the piston reaches its highest point the valve / closes, 
and, if the lever 4 be now raised, the lopg arm of the lever d 





along with the valve / will be moved upwards until the extreme 
end of the lever d strikes against the upper end of the suction 
slot k as shown, whe. the valve f will be again fully opened. 
This upward movement of the valve f and lever d clears the suc- 
tion slots &, so that the liquid can freely pass in through them 
and around the valve f to the passage o and cylinder a ready to 
be lifted at the next upstroke of the piston b, when the same action 
as before takes place. The movements of the outer end of the 
lever d and of the bolt n prevent the suction slots k from becom- 
ing clogged. (Accepted October 17, 1894). 


15,087. H. E. Newton, London. 
Irvington, N.Y., U.S.A.) Automatica 
the Motive Force supplied to Pump: 

es. [8 Figs.) 
shown is of the common form cf the ordinary 


C. C. Worthington, 

Controlling 
g and other 
August 7 1894.—The pumping engine 
orthington 
duplex pumping engine, having steam cylinders A, B and corre- 











| 
sponding water cylinders C on opposite sides. The steam cylin- 


ders are supplied with steam through the pipe E. The water 
cylinders have the usual suction main F and force main G, 
Below, and in the same vertical plane with the pump, is the 
accumulator H, made with a differential piston having its larger 
and smaller portions I, I'in respectively the larger and smaller 
chambers of the accumulator. With the emaller chamber, the 


force main G connects preferably at the side, some little distance 
from the end. The delivery pipe K extends from the end of the 
smaller chamber, so as to prevent opposing currents in the pipe, 
the water passing into and out of the accumulator cylinder in the 
direction of the current. The steam supply pipe E of the pump 
connects at the larger end of the accumulator with the pipe L, 
which extends through the accumulator chamber and the larger 
piston I. This pipe is provided in the line of movement of the 
piston with a series of perforations 10, sufficient to furnish the 
greatest amount of steam ever required for the pump. The pipe 
M from the boiler connects with the larger chamber of the accu- 
mulator H, so as to supply steam thereto, for the pressure upon 
piston I, and for the supply of steam to the pump motor through 
the perforated pipe L and supply pipe E. This pipe M is con- 
trolled by an automatic pressure regulator N of any suitable 
form, to insure the desired pressure in the accumulator. Upon 
the pipe E, between the accumulator and steam supply, is also an 
adjustable valve 11 to control the steam supply, When this 
valve is once adjusted, the control of the steam thereafter is auto- 
matic by the accumulator pistonI. (Accepted October 17, 1894). 


RAILWAYS AND TRAMWAYS. 


17,302. R. Haddan, London. (The Darrach Car 
Fender Company, Newark, N.J., U.S.A.) Car Fenders. 
(10 Figs.) ag 11, 1894.—These improvements have for 
object to enable the fender to take up persons, and also to prevent 
og who may have slipped under thefender from being injured 

y the car body or car wheels. The car platform A has a dash- 
board B and steps C. From the dashboard extend hangers D con- 
nected to arms H, that carry spring bands K jointed to spring 
strips M. The set of spring strips M has a spring connection W. 
Spring guards O are provided as an additional protection. A brace 
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Q will prevent the free end of the spring set M from being forced 
backward by an impact, while the spring sets M, K, N will cause 
a person, when struck by the fender, to receive a yielding blow 
and have his fall eased when landing upon the spring sets M, K. 
Should a person roll under the springs M, these springs will be 
raised, and a scoop composed of arms Y and springs Z will be 
dropped on to the ground ro as to catch up the person. While the 
car is running the springs Z are kept off the ground by means of 
thearms Y. Means, consisting of a ratchet d and spring-pressed 
pawl e, are provided to hold the scoop Y Z in its lowered position 
when desired. (Accepted October 17, 1894). 


STEAM ENGINES, Dereeine, EVAPORATORS, 


14,391. La Societe Chaligny et Cie., Paris. Pre- 
venting Incrustation. [3 Figs.) July 26, 1894. (Date 
claimed under International Convention, January 20, 1894.)— 
This invention relates to a combination of devices for preventing 
incrustation upon the furnace plates of tubular boilers with in- 
ternal furnaces. An inlet cock A has a conduit inclined in a 
straight line which discharges the feed water into the steam 
space in such a manner that the water introduced is directed 
against the upper part of the boiler. This cock is placed as near 
as possible to the smokebox. Owing to the feeding of the water 








into the midst of the steam, the deposits form instantaneously in 
a pulverulent state. A metal screen B is placed at the bottom of | 
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the cylindrical boiler body in the rear of the firebox, and forms a 
place for the pulverulent deposits, which collect therein after de- 
scending through the cylindrical body to the firebox. In loco- 
motive engines the screen is so placed as not to interfere with the 
water reaching the tube-plates. A mud-box C, with a discharge 
cock for the daily removal of the mud, is arranged at the lower | 
part of the cylindrical body behind the throat connecting the 
cylindrical body with the casing of the firebox. By this arrange- | 
ment pulverulent — are obtained, and are removed from the 
action of the heat in the lower part of the boiler. (Accepted | 
October 17, 1894). 


16,838. H.G. Keasbey, Ambler, Pa., U.S.A. Feed- 
Water Heaters, &c. [1 Fig. September 4, 1894.—The shell | 
A has within it partitions B, forming chambers ©, C3, and pipes 
D, D2, which extend from the top of one partition to the bottom 
of the chamber which the pipe pi Cc ted with the 
chamber C is a water supply pipe E, and with the chamber C? is a 








discharge pipe F. Water enters the chamber C, rises in the same, 
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| 
and is directed by the ai ~4 D to the bottom of the chamber C!, 
where it is discharged. e water then rises in this chamber, and | 
is discharged by the pipe D' into the chamber C? at the bottom, | 
and so on through the pipe D2? and chamber C3, The water is thus | 
directed in zigzag course through the chambers of the boiler, and 
is subjected to the action of the flues B' with which the water 
comes in contact in its course. The flues are heated by exhaust | 


steam by a pipe G from a source of supply into a chamoer H, which 
is formed on the end of the shell A, adjacent to the chamber C3, 
and has the flues B! in communication with it. The steam enters 
the chamber H through the pipe G, and is directed into the flues 
BI, thus heating the water in the chambers C3, C, the heating 
being gradual as the temperatures of the chambers increase, the 
chamber C3 having the highest temperature. (Accepted October 


17, 1894). 
TEXTILE MACHINERY. 


17,076. B. Willcox, London. (J. C. Potter, Pawtucket, 
R.1., U.S.A.) Fee Mechanism for chines for 
Opening, &c., Cotton, &c. (3 Figs.) September 7, 1894.—This 
improved self-feeding mechanism comprises a hopper A, a travel- 
ling apron-bottom B, a spiked lifting apron C, an equalising 
doffer or comb D, and a feeder-beater E which strips the cotton 
from the lifting apron. Beyond the feeder-beater E is an opener- 
beater F, after passing which the cotton is conveyed through the 
trunk G to any desired point. The main feature of this invention 





is a toothed holding-roll H which is situated above the spiked 
apron between the feeder-beater E and the comb D, so that all the 
cotton passing to E must through the passage between the 
toothed holding-roll and the apron. The roll H is power-driven, 
and is geared to the spiked lifting apron, so that the adjacent and 
opposite portions of the apron and roll move in the same direc- 
tion and at the same ~~. The beater pins pass bere y= the 
spaces between the teeth of the holding roll. (Accepted October 


17, 1894). 
MISCELLANEOUS. 


15,304. C. F. Churchill, Melrose, Mass., U.S.A. 
Metallic Packing for Piston-Rods, &c. [6 Figs.) 
August 10, 1894.—The improved packing for stuffing-boxes con- 
sists of an inner segmental sleeve F separated by radial planes /, 
and tapering externally from its middle portion towards each end. 
Radial keys K cross the planes and close the joints between 
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adjacent segments. Compressing rings G and H, internally 
tapered to fit the sleeve, are each made in two engaging parts, so 
as to be applied round the piston-rod laterally, and are then con- 
nected together for use. A tapered two-part ring J is inter- 
posed in the mouth of the stuffing-box between the gland D and 
the ring H. (Accepted October 17, 1894.) 


17,275. T. Craney, Bay City, Mich., U.S.A. Salt 
Evaporators. [7 Figs.) September 11, 1894.—The cy)indrical 
casing A comprises in its lower end the heads B and C, between 
which extend a large central tube D and a series of smaller sur- 
rounding tubes E. The space between the heads is adapted to be 
filled with steam, and constitutes the heating chamber. A taper- 
ing casing G forms the settling chamber. The evaporating 
chamber I is situated above the heating chamber, and 





cates through the vapour pipe K with a suitable condenser L. 
The latter is provided with a water discharge pipe m, the lower 
end of which is sealed by water contained in the tank. A dis- 
charge pipe q leads from the centrifugal pump p (located in a 
well below the condenser), by which water is supplied into the 
condenser, wherein the vapour from the evaporating chamber 
becomes condensed by the inflowing water, and flows out with the 
latter through the discharge pipe m. (Accepted October 17, 1894). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

peeetrene with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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BRIGK- MAKING MACHINERY 


FOR EVERY DESCRIPTION OF CLAY. 
SPHOLAL IEE Dy -— 
Patent Combined Stiff Plastic Brick-making and Pressing Machine, is en ‘~ 
matic, and produces a Plastic Pressed Brick ready for taking direct to 























"3. jjWorks witha minimum of wear and tear, and requires less than half power te drive 
ee ~—SOétthaan any similar Machine in a Market. Is entirely self-contained, no foundation 
whatever being necessary. 


te WILLIAM JOHNSON, 


Castleton Foundry, ARMLEY, LEEDS. « 





London Offices: 15, POULTRY CHAMBERS, POULTRY, £.C. 
Also Maker of Cement Machinery, Coal Briquette Machinery, Soap Machinery, Mortar Mills, &c., &e. 


ame. PETER BROTHERHOOD, "= =m 


GOLD MEDAL, papier Ba, sini Be, LINTON gg SILVER MEDAL, 














Claes 2. Class 65. 
| nd IMPROVED PATENT SIMPLE OR - 
COMPOUND 
HIGH-PRESSURE OPEN OR ENCLOSED, DOUBLE-ACTING 
SIMPLE OR COMPOUND 
AIR S-CYLINDER ENGINES © oucpmep 








COMPRESSORS 


FOR 
TORPEDO SERVICE, &c., 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WAR SHIPS. 


Over 144,750 HP. Supplied. ENGINES 


Driving Dynamos, &e. 
AS FITTED ON H.M, YACHT 
“VICTORIA & ALBERT,” 
H.M.S, “ROYAL SOVEREIGN,” &c. 


———- ed 


W.H. ALLEN & co. 


ToRnRK STRAT WokREBs, LAMBETH, LONDON, S.=. 


QUEEN'S ENGINEERING WoREs, BEDFETORD. 


PUMPS 























MAKERS OF 


CENTRIFUGAL , 


PUMPS Drainage, Irrigation 
And Economical Engines, caniiittirins 





Dock Purposes, 


CNDENSING PLANTS 


40.in. DOCK PUMPING ENGIN as supplied to numerous Docks in England and Abroad. ‘Wate in all sizes up to 6 ft. diameter of Dipe. 
SIMPLE AND COMPOUND ENGINES. 
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F. SCHICHAU, 


ENCINEER & SHIPBUILDER, 
ELBING-PRUSSIA. 


—:0=0:—— 


SEA-COING TORPEDO BOATS 


OF EVERY CONSTRUCTION, 
With up to 28 Knots per hour. 


ECONOMICAL TRIPLE-EXPANSION ENGINES, 
SCHICHAU’S IMPROVED PATENT 


STEAM STEERING GEAR 
FOR TORPEDO BOATS. 


Ziese’s Patent Ventilating and Firing Apparatus, 


THE WORKS WERE FOUNDED IN 1837, AND HAVE CONSTRUCTED UP TO DATE: 


Over 1,520 Steam Engines. 
‘i 570 Steamers for Sea and River Service. 
= 196 Torpedo Boats and Torpedo Cruisers with speeds from 20 to 26 knots per hour. 
" 690 Marine Engines, among them: 
», 370 Triple-Expansion Engines of 344,500 HP. INDCOT. TOTAL. 
- 48 Dredgers of different systems. 481 




















Autotype from Photographic Negative taken on the 12th July, 1880. 


Machine Belting. 
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Hamburg Laces and Picking Straps extra tough. 





C. Otto Gehrckens, Grosse Backerstrasse 12, Hamburg. 


For Great Britain apply to Haughton & Co., 110, Oannon Street, London, E.C. 


Stockholm, 1886, Hedrande omnsemnande. Augsburg, 1886, Diploma of Merit. Barcelona, 1888, Mencion Honorifica. _ 
Gold Medal, Brussels, 1888, International Exhibition. Silver Medal, Hamburg, 1889, highest premium awarded for leather belting. a 
Gold Medal, Edinburgh, 1890, and First Olass Diploma of Honour, London, 1891. 


Medal and Diploma Awarded at the Chicago Exhibition. 
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Stone Breakers & Ore Crushers, ROBERT BOYLE & Sons 
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Grain Elevators. (olliery Speclalities— 
Coal Elevators. 
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REFRIGERATING & ICE-MAKING MACHINERY. 


= 2000 MACHINES SotLD. * 


Messrs. WILDRIDGE & SINCLAIR, > Satoar, Agents for the Lmvpz British Rerriesration Co., Lrp., LONDON. SYDNEY, August 14th, 1893. 

Dgar Strs,—We are pleased to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North Sydney, has been at work continuously for over six months, and has completely 
fulfilled the Specification with conditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, and. on a remarkably small consumption of fuel and labour expenses. 

Our Manager, M. Mrapow, states that during his ten years’ connection with the New Zealand and Export Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 
the smallest consumption of coal, “and is specially well adapted for freezing and chilling in warm climates, the brisk circulation of air keeping the chambers sweet, clear, and d , with - a absence of snow even 
during the introduction of warm air. From the storage chambers the carcasses and wrappers were shipped in a perfectly dry state. Yours faithfully, J. H. GEDDES 

The Pastoral Finance Association, Lid. tsigued)” W. Tyson, Secretary. 
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CANET QUICK-FIRING ARTILLERY. 


Our readers—or such of them as remember the 
great International Exhibition of 1889—will recall 
the famous display made by the French War De- 
partment, and especially the exhibit of the Forges 
et Chantiers de la Mediterranée, of heavy and 
light ordnance on the Canet system, conspicuous 
amongst them being various examples of quick- 
firing guns which displayed much originality in 
design and gave promise of great things in the 
immediate future. This promise was very speedily 
fulfilled, as was set forth in considerable detail 
in these pages in a series of articles under the 
heading of ‘‘ Modern French Artillery” (see Enet- 





ordnance, and it was in this country that M. Canet, 
who presides over the ordnance department of the 
Forges et Chantiers, obtained the experience which 
he lost no time in turning to good account in 
France, as soon as the restrictions just now referred 
to were removed. We have in ‘‘ Modern French 
Artillery’ fully described the Canet system as it 
existed in 1891 ; since that date the changes made 
are rather in details and improved materials and 
methods of manufacture, than in alteration of 
design. Nevertheless, the progress which M. 
Canet has made during the last two years is so 
considerable as to be worth placing on record, the 
more especially that everything relating to artil- 
lery practice abroad has a special interest for this 
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the accepted motto for naval battles of the future, 
and it is above all the mission of quick-firing guns 
to give effect to this principle. We will quote here 
a few paragraphs from M. du Vignaux’s paper : 

‘* As the destructive power of projectiles increased 
rapidly and to an extraordinary degree, it became 
necessary to provide a means of destroying, at 
the commencement of an action and from a distance. 
the heavy guns of the enemy, which can be fired 
but slowly, although each round from which may 
cause indescribable damage. [This statement has 
recently been illustrated by the sinking of the 
Ping Yuen with one 1000-lb. shell fired from a 
Canet gun.] The increased destructiveness of 
heavy ordnance has been greatly augmented by 
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Tue Caner System or Breech MECHANISM FoR Quick-Firine Guns, 1890. 


NEERING, vols. xlix. to li.). In 1889 the ques- 
tion of quick-firing ordnance was not a new one ; 
it had tor some years before occupied the close 
attention of the Elswick firm, who had clearly 
proved that rapid-firing guns were destined to play 
an important part in the naval warfare of the 
future, though no one could have foretold how 
important that part was tobe. Messrs. Armstrong 
and Co. have never ceased to continue the develop- 
ment of this class of ordnance, and to-day they 
manufacture with success, the heaviest calibres of 
quick-firing guns that are in service. At the same 
ume, it must be recognised that they have in the 
Forges et Chantiers, formidable rivals, and there are 
not wanting authoritative opinions to the effect that 
the French firm has surpassed its English competi- 
tors, at all events in this particular kind of artillery. 
Certain it is that if to-day M. Canet, to whom is 
due the creation of the modern types of French 
artillery, has not surpassed Elswick, he may claim 
to occupy the same pre-eminent position, which he 
has arrived at in a comparatively short time and 
under circumstances of exceptional difficulty. It 
is only since a recent date that private manufac- 
turers in France have been privileged to make 








country. We therefore notice with pleasure that 
M. P. Merveilleux du Vignaux, an able colleague 
and fellow-worker with M. Canet, has recently 
read a paper before the Société des Ingenieurs 
Civils, on ‘* Rapid-Firing Artillery of France,” and 
as this communication may be regarded as an 
inspired statement on behalf of the Forges et Chan- 
tiers, we find in it, as may be expected, much 
material for consideration. The views of so eminent 
an authority as M. Canet on the probable part 
that quick-firing guns will play in naval battles of 
the future, are of special interest, and we are quite 
safe in assuming that the opinions set forth by M. 
du Vignaux are thoroughly indorsed by M. 
Canet. Moreover, these views, urged persistently 
by us during the last four years, are at the present 
time very generally accepted as correct. M. du 
Vignaux points out that quick-firing guns have 
been developed out of the necessity of stopping, at 
any cost, the high-speed cruisers and torpedo-boats 
that now form so formidable a part of modern war 
fleets. Quick-firing guns were, in fact, the reply 
to this comparatively recent addition to the navies 
of maritime nations. ‘‘Faire le plus de mal 
possible dans le minimum de temps,” appears to be 
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the introduction of smokeless powders. These have, 
indeed, largely modified theconditionsof naval tactics, 
and in the future no vessel need be hampered by the 
presence of smoke, so that firing may be carried on 
as continuously as the condition of the armament 
will allow. It may be safely assumed that the men 
training the guns will rarely lose sight of the target, 
and firing, being more rapid and better directed, 
will as a necessary consequence become more deadly. 
It is the practical application of smokeless powder, 
therefore, that has brought into prominence the 
system of rapid firing, not only for guns of small 
calibre, but for those of relatively large size, and 
which in future will not form asecondaryarmament, 
but will constitute one of its most important fea- 
tures, even on board of the heaviest ironclads. 
Moreover, in view of the ever-increasing speeds 
attained by torpedo-boats, it becomes necessary 
that the smaller natures of quick-firing guns, such 
as those of 47 and 57 millimetres (1.85 in. and 
2.24 in.), should be made more powerful, and with 
flatter trajectories than the calibres actually in use.” 

M. Canet’s first experiments with quick-firing 
guns date back only to 1887 ; the practical outcome 
of these appeared at the Paris Exhibition of 1889, 
in three rapid-firing guns, 48 calibres in length, and 
10, 12, and 15 centimetres (3.94 in., 4.72 in., and 
5.90 in.) bore. We reproduce from an earlier 
volume of ENGINEERING the breech mechanism, and 
the form of brake, adopted from the commencement 
by M. Canet, and which, with some modifications, 
have been maintained in his present standard type 
of quick-firing guns. 

The breech-block, Figs. 1, 2, is of the ordinary 
interrupted screw type, and the mechanism oper- 
ating it has to perform three distinct move- 
ments: unlocking the block from its seat ; 
withdrawing it to the rear; and turning it back 
clear of the breech upon the hinged console 
which supports it. These operations are effected by 
turning a horizontal lever d which works from right 
to left. This lever is mounted on a pivoted bear- 
ing c carried on a sliding block k, which moves in a 
groove cut in the lower part of the console and in 
the same plane as the axis of the gun. As soon as 
this lever is turned, a pinion f mounted upon it, 
gears into a bevelled tooth segment e forming 
part of the block of the gun, and causes the 
block to turn through one-sixth of a revolution, 
that is to say, until it is free in its seat ; upon the 
same lever is a small arm, at the end of which is 
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mounted a roller g,and at the moment that the 
block is released this roller enters a lateral recess 
hin the console. By continuing the movement of 
the lever d, this roller abuts against the end of the 
recess and serves as an adjustable fulerum for the 
whole system ; the sliding block k, on which the 
lever is mounted, is then displaced and travels in 
the groove made in the console; this movement, 
of course, causes the breech-block to be withdrawn 
from its seat in the gun—the actuating mechanism 
being fast with the breech-—and as the console 
is in a position to receive the block, it takes 
its bearing upon this latter; when it is out of the 
gun the sliding block is at the end of its travel and 
becomes fixed ; by continuing the movement of the 
lever, force is exerted upon the console, which is 
caused to turn around on its axis or hinge pin which 
is placed at the side of the breech. The extracting 
device acts automatically ; it consists simply of two 
claws held by springs recessed one on each side of 
the breech-block, with the ends projecting in such a 
manner that when the block is returned to its place 
and foroed home, the ends of the extractor bars 
close over the rim of the cartridge, the empty case 
of which is withdrawn with the block the next 
time the breech is opened. It is evident that by 
reversing the operations thus described, the block 
is returned to its seat and the breech is closed 
ready for firing. It should be mentioned that the 
console is fitted with a safety latch, which secures 
the bracket both when it is thrown back or brought 
round to the closing position, and that this latch 
works automatically without the use of springs. 

The Canet brake comprises a piston b (Figs. 
5 and 6), the rod a of which is hollow. Within 
this rod passes a central counter-rod c, secured at d 
to the back of the cylinder. The piston is pierced 
with openings f closed by an annular valve g, 
loaded with a spring. During recoil the valve is 
lifted and the fluid passes to the back of the piston 
through the annular opening h formed between the 
hollow part of the piston and the central counter- 
rod, the ordinates of which are variable. As the 
gun falls back into battery, the valve closes on its 
seat and the fluid can only pass from the back to 
the front of the piston through the narrow openings 
j made in the valve. Moreover, as the fluid com- 
pressed in the space m, left free between the 
central counter-rod and the inside of the piston-rod, 
can only escape through the openings n, a buffer is 
formed which checks the rate of the return move- 
ment ; by altering the contour of the counter-rod 
the speed can be regulated as may be desired. 

The advantages claimed for the arrangement are 
as follows: The central annular opening, which 
only changes in dimensions but not in form, gives 
a coeflicient of contraction for the liquid much 
more regular than can be given by orifices of a 
trapezoidal form, such as are characteristic of the 
circular valve arrangement; by this means there 
is much less disturbance in the discharge of the 
liquid through the openings. The orifice of dis- 
charge can be varied in any manner that may be 
desired, and not according to a fixed rule as with 
the turning valve; from this it follows that it is 
easy to follow absolutely the variations in the 
energy of recoil, which changes constantly and 
irregularly. In the regulation of the turning valve, 
which is effected by turning the piston-rod of the 
brake cylinder, there is a danger that, either 
through carelessness or by accident, the brake may 
remain unadjusted. In the Canet system, when 
the central counter-rod of such a form as is deemed 
most appropriate for a particular purpose is once 
in place, the system is permanently regulated. 

The most recent form of the Canet rapid-firing 
gun is that which has been adopted by the Russian 
Government, and subsequently by the French 
marine. Figs. 7 to 9 indicate the construction of 
the barrels of three calibres, those of 10, 12, 
and 15 centimetres (3.94 in., 4.72 in., and 5.90 in.). 
Each is 50 calibres in length, and although a 
number of Canet guns have been built much longer, 
up to 80 calibres indeed, it may be assumed that 
the proportion illustrated represents what is at 
present considered the most advantageous. It will 
be noticed that the inner tube is reinforced by one 
row of outer tubes; this follows the earliest prac- 
tice adopted by M. Canet. The inner tube, how- 
ever, is of considerable thickness, and possesses 
great transverse strength. Moreover, the moment 
of inertia of the section is considerable, and is well 
adapted to resist flexure ; it is found on trial that 
the deflections due to firing with the heaviest 
charges, never exceed the limits of safety ; careful 





experiments with guns 50 and 80 calibres in length 
have demonstrated this. 

One object that should be always kept in view 
is an increase in initial velocity, combined with a 
reduction in the height of the trajectory. At the pre- 
sent time the best results recorded by M. Canet are 
as follows: With a gun 57 millimetres (2.24 in.), 
and 80 calibres long, a velocity of 1015 metres 
(3330 ft.) has been obtained. With a 10-centimetre 
(3.94 in.) and 80 calibres, the best velocity was 1026 
metres (3366 ft.). The weights of the projectiles 
were respectively 2.70 kilogrammes and 13 kilo- 
grammes (5.941b. and 28.61b). The weights of the 
three natures of which sections are given, are, for 
the 10-centimetre, 1.950 tons; for the 12-centi- 
metre, 3.62 tons; and for the 15-centimetre, 6.3 
tons. Figs. 10, 11 and 12 illustrate the ammunition 
used in these three natures. The lengths of the 
loaded cartridges are marked on the diagrams. 

M. du Vignaux still finds it necessary to defend 
the cylindrical breech screw and single lever action 
that distinguish the Canet system. He says on 
this point : ‘‘The value of this single lever action 
has been disputed by many authorities. The 
French marine, whose gunners have been trained 
to follow the older systems, has preserved, 
while partially adopting the Canet system, the 
triple movement for a part of its quick-firing arma- 
ment; a twofold movement is also used in the 
French service. There can be no doubt as to the 
advantage, during an engagement, of being able to 
see, and steadily follow, the object aimed at, and 
although a gain of a few seconds may not be always 
a matter of vital importance, when firing at long 
ranges, there is at all events the case to provide for, 
of two vessels passing each other at close quarters, 
and under such a condition, a maximum delivery of 
shell would probably be of inestimable value. More- 
over, a mechanism that is so simple as to be almost 
automatic, and is confined to a single movement, 
recommends itself to inexperiencee gunners, who 
can open the breech in the darkness of a 
redoubt or a turret, without hesitation. This 
facility has certainly advantages, because it is never 
wise to neglect the possibility of nervous confusion, 
or of the control being left to inexperienced hands 
through the death of the better trained gunners.” 

Figs. 13 to 16 illustrate the present standard type 
of Canet mechanism for quick-firing guns. 

The breech-block A is cylindrical, with eight 
threaded and eight smooth sectors ; in a recess on 
one side is lodged the extractor X, mounted on the 
pin Y ; the long arm of the extractor lever is pro- 
vided with a hook that passes over the rim of the 
cartridge case, and the lower and shorter end is 
held up by a stiff spring, that yields as the block is 
being forced home, but remains unaffected when 
the block is withdrawn. The block is pierced 
through its axis to receive the firing pin P ; it will 
be noticed that this pin passes through the hollow 
spindle D which extends beyond the back of the 
breech block, and terminates in an enlarged head D 
that serves as an abutment for the lever in with- 
drawing the block. The back of the gun is recessed, 
as shown, to receive the ring F through which the 
block passes; this ring is hinged to the side of 
the gun, and is held to it by the pinG. Its rear 
face is recessed, as shown in the sections, Figs. 14 
to 16, to fit a projection on the back of the 
block ; this latter is also recessed, to take the 
toothed quadrant B, which is held to the block by 
the bolt C. At the lower part of the ring F, and 
forged in one with it, is the horizontal slotted 
bracket F'. In operating the breech mechanism 
the block slides back in the slot, and when clear of 
the gun, is turned, with the bracket, out of the way, 
for loading. The operating mechanism consists of 
the lever K and handle L; the lever, which has 
two arms, is keyed to the vertical spindle M, on 
which is formed, at the upper part, the toothed 
sector N that gears into the corresponding sector B 
on the breech-block. The upper end of the spindle 
M rests in the block O, which also carries the 
enlarged end of the withdrawing spindle D. The 
lower part of the block is made with guides, and 
slides in the groove of the bracket F!. On exerting 
a downward pressure on the handle L, the moving 
parts are released from a small hook in the back of 
the gun ; the lever is then pulled to the rear, the 
small roller J at the short end of the lever running 
in a guide made in the slotted side of the bracket. 
As the lever is pulled back, the geared sectors turn 
the block through one-eighth of a revolution, and 
the disengagement from the breech is completed. 
This motion cannot be carried too far, as it is 








checked by a stop on the breech. By this time 
the small roller at the short end of the lever has 
entered a second guide in the bracket, and on con- 
tinuing the movement of the lever, the bracket 
carrying the breech-block and the mechanism com- 
mences to turn on the hinge pin, because as soon 
as the block is withdrawn to its full extent the 
block and bracket become locked, and any further 
pull on the lever causes the turning on the hinge 
pin to commence. In closing the breech, the 
operation is reversed. The charge can be fired 
either by percussion fuze or electrically, and the 
safety device is so arranged that premature firing 
cannot take place. The breech cannot be opened 
until the charge has been fired, except by shifting the 
safety device by hand ; this constitutes the security 
against the danger of a cartridge hanging fire. 
Greater changes have been introduced in the 
methods of mounting, than in the gun itself. The 
chief objects in these changes are designed to 
increase speed of working, and to reduce the labour 
involved. To these ends attention has been 
especially paid to balancing the moving parts, and 
to reduce friction between the frame and the saddle 
on which the gun rests. The importance of these 
points will be at once realised when it is remem- 
vered that the man training the gun has to 
manipulate two handwheels, and at the same time 
to keep the gun constantly laid on the target, 
a delicate operation, rendered very difficult if accom- 
panied by the exertion of any considerable effort. 
The position occupied by the trainer is somewhat 
forward of the breech, and to the left side of the 
gun; by this arrangement he is not interrupted by 
the other numbers, and is not obliged to shift his 
position. In some of the earlier types, the operations 
of training for height and direction, were effected 
with one handwheel ; it was found, however, that 
this arrangement involved certain complications, 
and two separate wheels are now employed. Both 
of these are placed within easy reach of the trainer, 
who manipulates them while leaning against the 
butt at the end of the piece. Usually guns of this 
class are mounted separately, but in some cases 
they are placed in pairs within a turret; this 
arrangement has been adopted on board the 
Admiral Jauréguiberry, as well as on the Chilian 
ironclad Capitan Prat. Figs. 20 and 21 illustrate 
a modern type of mounting. It will be seen from 
Figs. 18 and 19 that some alterations have been 
introduced into the arrangement of the hydraulic 
brake by which the force of the recoil is controlled. 
No change has, however, been made in the prin- 
ciple of the brake, but the design is neater and 
more compact. The brake consists of the follow- 
ing parts: a cylinder cast in one piece with the 
sleeve A in which the gun is placed; a piston, 
the rod of which is fixed to a crosshead forged 
upon the underside of the gun; the valve 
K held to the back of the piston by the springs L 
bearing against M, the rod H of varying section, 
on which the hollow brake piston C moves to and 
fro. The spring recuperator consists of the fol- 
lowing parts : the extension of the piston-rod C, the 
heavy crosshead F, the two sets of Belleville disc 
springs G between this crosshead and the other at 
the rear end of the cylinder. The action of the 
brake is as follows: when, after firing, the gun 
recoils in its sleeve, it draws back with it the 
crosshead and piston-rod D, C. The liquid contained 
in the cylinder is by this movement driven from 
the back to the front of the piston, through the 
annular orifice around the counter-rod H. On 
account of the variable area of this rod, that of the 
annular opening is varied through the whole period 
of recoil, and a pressure practically uniform is main- 
tained throughout. The energy is, of course, stored 
up in the springs which bring the gun back into firing 
position. Thediagram, Fig. 22, shows how uniform 
the pressure is through the period of recoil. The 
Canet system of hydraulic brake is so well known, 
and has been so severely tested, that it was almost 
unnecessary for us to describe it ; the modifications, 
however, which have been introduced since 1890, 
are of sufficient interest to be placed on record. 
Four natures of ammunition are fired from the 
Canet quick-firing guns. They are: chrome-steel 
armour-piercing shell, common cast-iron shell, 
shrapnel, and large capacity shell. In all instances 
solid-drawn brass cartridge cases are employed, and 
while there is no room for discussion as to the 
advisability of delivering the shot fixed to the case 
for all sizes up to 12 centimetres (4.72-in.), there 
appears to be some difference of opinion as to the ad- 
vantage of this system for the heavier 15-centimetre 
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PARTICULARS AND PERFORMANCES OF CANET QuicK-Firmne Guns, Monet 1894, Forces ET CHANTIERS 


DE LA Mr 





os 2.24-In. Bore. | 2.56-In. Bore. | 3.94-In. Bore. 


DITERRANEE. 


CALIBRES. 





4.72-In. Bore. 5.90-In. Bore. 








|Length,| Length, — 


| 60 Cal. | 70 Cal. | 50 


Length,| Length, Length,| Length,) Length,| Length, Length, 
60Cal. | 45 Cal. | 50Cal. | 45 Cal. | 50 Cal. | 45 Cal. 60 Cal. 





Cal. 








Total length of gun .. 


.. ft.in.}112.65{ 13 11 }39 
Weight of gun.. ' Ib. | 


1328 | 1543 | 1 








Weight of shell. . ee es *- »| 6.94 5.94 | 
Weight of smokeless powder charge ox} £2 2.42 
Approximate weight of loaded cartridge ,,| 11.45 | 12.34 | 1 
Initial velocity at muzzle .. =< ft.| 2820 2952 | 2 
Velocities at ~ .. 546 yards,, | 2366 2469 2 
ve co cae ee ee eee 2065 | 1 
a + es come ‘cx ceil “lee 1736 | 1 
99 oe = --2186 ,, 4,| 1376 1450 | 1 
s an © . 27380 1176 | 1222 1 
Striking energy at muzzle .. 
‘a - 2780 yards oo | 8 | @9 8 
Penetration power through { at muzzle 9.13 9.60 | 
wrought-iron plate in. | ,, 2730 yards 2 40 2.48 
Maximum height of _—t o we xz 6.7 4.11 
at ranges of .. an 99 2030 45 | 91 | 83 
Ranges at 3deg. .. on +. yards} 3310 3,630 
ot ABS we se | ck teat ae ee Pee Te 
ee Ser a ae 9600 . 10,350 





(5.90in.)gun. M. du Vignaux’s views on this point 
are hardly doubtful. He says: ‘‘ Handling a com- 
plete cartridge weighing 145 Ib., especially in a sea- 
way, is by no means a simple matter. But it is evi- 
dently easier for two persons to lift and carry such a 
cartridge than for one man to handle a projectile 
weighing 90 lb., and on which it is difficult to obtain 
a firm hold. The use of a complete cartridge has 
certainly the advantage of preserving the bore of the 
gun from erosion, which is increased if there is any 
clearance between the end of the cartridge case and 
the base of the shot.” Another matter of vital 
importance is the method of keeping these guns 
well supplied with ammunition. It is clear that in 
emergency an enormous amount would be required, 
and its storage and arrangements for transport to 
the guns is a serious question for the naval archi- 
tect. M. du Vignaux’s remarks on the erosion of 
the bores of quick-firing guns, under the influences 
of rapid firing and smokeless powder, are of much 
value. Briefly summarised, they amount to this, 
that the French smokeless powders are, to a very 
remarkable extent, free from the destructive pro- 
perties that characterise those powders made 
with a nitro-glycerine base. In fact, one would 
gather from his conclusions that he is—without 
assuming that finality has been reached—entirely 
satisfied with the present service powders in use 
in France. This conclusion is, of course, based on 
a very extensive experience, and he is quite content 
to entrust the lives of Canet guns to the destruc- 
tive action of the Vielle powders. In proof of his 
conclusions he refers to the test of a Canet 10- 
centimetre gun that has been used for firing about 
500 rounds without showing any signs of deteriora- 
tion in the bore. 

Experience has abundantly proved the efficiency 
of the design and the admirable workmanship of 
the Canet artillery ; the test of actual warfare can 
alone decide whether all that is claimed for it can 
be justified, and whether the artillery of Armstrong 
and of Krupp will have to be relegated to a second 
place. The Table given above contains a record of 
trials with various calibres of Canet quick-firing 
guns of the most recent type, and may therefore be 
considered as showing his best practice. 

M. du Vignaux’s opinions, freely expressed, may 
very naturally be tinged with pride at the success 
that has waited on the great gun factory with which 
he is associated, and with patriotic prejudice. Allow- 
ing for this, his final conclusions, which embody 
French technical opinion on the artillery of this 
country and of Germany, are worth quoting. 
‘Neither accident nor evidence of weakness can 
be set against the record of the Canet system 
of quick - firing artillery, either on the trial 
ground or on board ship. And it must be remem- 
bered how large a quantity of this material 
Is in existence. In the Krupp quick-firing guns 
the wedge sliding in a mortise has been preserved, 
an arrangement considered by many to present 
serious drawbacks, both as regards manipulation 
and the distribution of strains during fire. The 
Initial velocities obtained are below those which are 
required under the existing conditions of naval 
warfare. Initial velocities of Krupp quick-firing 
guns rarely exceed 700 to 800 metres per second. 
That the Armstrong system is deficient in strength, 


8.82 | 8.82 28.60 28.60 46.2 46.2 


| 

os 
.-{t.-tons) 328.5 | 360.0 400.0 476.0 1233 1366 1994 | 3285 

| 

| 


10,600 | 11,200 | 11,980 | 12;200 | 12,790 | 13,210 | 14,200 14,780 


7.95 | 12 9.54 | 14 9.17 | 16 4.85 | 17 8.60 | 19 8.22 | 22 1.75 24 7.2 
433 1653 1860 4299 6172 7055 12,760 | 13,860 
88 88 


2.64 3.30 7.70 7.70 12.76 12 76 19.80 19.80 
5.40 16.50 48.50 48.50 77.16 77.16 | 143.23 | 143.23 
558 2788 | 2492 2624 2492 2624 2492 | 2624 
184 2393 | 2225 2336 2256 2373 2300 | 2424 
970 2055 1980 2082 2084 2050 2125 | 2239 
594 1771 1759 1855 1858 1952 1966 | 2073 
360 1523 1572 1656 1682 | 1770 1820 | 1910 
176 1310 1406 1475 1529 1603 1680 1770 
3285 | 4208 





5.2 105 393 432 760 | 825 1729 1916 
8.85 10.0 | 12.72 13.94 15.20 16.38 19.25 208 
2.68 | 3.15 5.27 5.74 7.16 7.71 10.51 11.61 
4.3 3.7 5.0 4.1 3.9 3.7 34 | 3.2 








780 | 8,210 8.610 | 8,940 | 9,240 | 9.660 | 10,098 | 10,810 





is evidenced by accidents that have occurred during 
tests ; for example, at the trial grounds of Silloth, 
and on board the Brazilian fleet. In England 
much difficulty has been found in attaining the 
necessary initial velocities, and various changes have 
been made in the form of the powder chamber, the 
shape of the cartridge cases, and consequently in 
the classes of ammunition. Such variations are a 
source of inconvenience on service. The English, 
like the Germans, employ a smokeless powder with 
a nitro-glycerine base, a powder very interesting 
from a ballistic point of view, but the keeping 
qualities of which cannot be relied on, and which 
is a rapid cause of erosion. In no respect has 
France any reason to envy the progress made in 
other countries with quick-firing ordnance.” 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(By our New York CorrEsPonpDeEnT.) 
(Concluded from page 728.) 
ConTINUING our notice of those papers read at 


the meeting by title only, there was one of much 
interest by Mr. John A. Church, of New York, on 


THE MANGANESE Siacs or ToMBSTONE, ARIZONA, 


‘* When, in 1879, I examined the mines of the 
Tombstone Mill and Mining Company, at Tomb- 
stone, Arizona, I found a bed of tailings containing 
12,000 tons, which had a value of 9 oz. to 12 oz. of 
silver per ton and some gold. The ore had been 
amalgamated in pans, in which each charge had 
been ground for four hours, having been previously 
stamped through rough-punched screens, which 
gave a product varying from ;}, in. to 34 in., ac- 
cording to the state of wear of the screen. It was 
certain that a large proportion of the tailings must 
be in fine slimes, and the question of recovering 
their value was difficult. Even now the concen- 
tration of slimes is an unwelcome task, and at that 
day very little was known about it. Nevertheless, 
after considering the results of a test by repanning 
the tailings, I advised the company to concentrate 
and smelt, although they had to face the difficulty 
of making a smelting product from slimes contain- 
ing only 3 per cent. of lead. 

‘* Limestone was abundant enough, but no iron 
suitable for flux was to be had for hundreds of 
miles. One of the company’s claims contained an 
argentiferous manganese ore, which gave but poor 
results by amalgamation. This was one reason for 
recommending smelting ; for if manganese would 
play the part of a precipitant, as iron does, the 
company could smelt by combining two of its silver 
ores, without other flux than the small amount of 
lime that might be needed. At that time no 
smelter had ventured to trust manganese as a preci- 
pitant, though large quantities of this ore contain- 
ing silver were bought and used by custom-smelters, 
who looked upon the manganese solely as a basic 
flux for silica. I believe that no other furnace has 
been obliged to trust this metal, and that the man- 
ganese practice of Tombstone remains unique 
among the records of smelting lead ores in the 
shaft furnace.” 

The following results were given : 

“The first run was made in September, 1882, 





and the furnace continued, with some interruption, 
until August, 1887. Its whole record was 1307 
days; 41,626 tons smelted ; refined lead, 2734 
tons ; refined silver, 914,269.58 oz., and 5182.02 oz. 
refined gold. The ores were very irregular, and 
consequently there was a wide variation in the slag. 
In some the manganese oxide varied from 12 to 43 
per cent., and the silica from 29 to 34 per cent.” 

The paper also contained a record of the blasts 
and percentages and slag assays. 

Etectic Power TRANSMISSION. 

The discussion on a paper presented at the last 
meeting brought a statement of tests on electrical 
efficiency in case of ‘‘A 12-Mile Transmission of 
Power by Electricity,” by Fredk. H. Davis. It 
appears in the following Tables : 

Test on Generator. 


Amperes, | Volts. Watts. 








Self-excited field, current « at MS 
pe » electromotive force) oa 60 
aa a WOME aa ae as 948 
Separately-excited field, current ee} 182 
Pe. electromotive force a 78 
- pa watts.. on . ee ° 1419.6 
Resistance of armature, 1.6618 ohms. 
C2R loss in armature .. e e 664.72 
Total loss in machine .. ‘a 3032.32 
Load, current ee ee es we 20 
» electromotive force aa sal «e 3414 
»  Watts.. “ aa ‘aa | wa -. |68,280 





Apparent electrical efficiency of generator, 95.559 per cent. _ 
Test on Motor. 





l | } 
| Amperes. | Volts.| Watts. 





Self-excited field, current re .| 52 
*” » electromotive force} es 62.4 
oe » watts .. ee asl - | 3244.8 
Resistance of armature, 1.4 ohms, | 
C2R loss in armature ee as | 560.0 
Total loss in machine .. es} *- | 3804.08 
Load, current si ue oe as 20 | | 
» electromotive force = ‘sa ee 3110 | 
» watts .. ee oe aa as 62,200 


| 
_ Apparent electrical efficiency of motor, 93.883 per cent. 


The final efficiency of the transmission from the 
water-wheel shaft to the motor pulley driving the 
mill, results as follows : 


Per Cent. 
In test No. 1, with 20 amperes of current... 77.7 
” ” ” ” ” 78.1 
” ” 3 ” 23 ” ” eee 79.0 
” ” 4 ” 25 ” ” ce 79.2 


Rinewoop Iron MInes. 


*‘The Ringwood Iron Mines, New Jersey,” by 
F. L. Nason, was an account of their geological 
structure, as the following extract shows : 

‘‘The magnetite iron-bearing rocks of the 
archzean highlands of New Jersey, New York, and 
Pennsylvania, belong to the Mount Hope type. 
This rock consists essentially of orthoclase and 
plagioclase feldspar, grains of quartz, and occasion- 
ally octahedral crystals of magnetite, as well as 
numerous grains of the same mineral. The accom- 
panying minerals are zircon, rutile, and molyb- 
denite. Interstratified with the Mount Hope rock 
at Ringwood are found the iron-ore deposits. 
Associated with them are highly basic rocks com- 
posed of pyroxene and hornblende. The position 
of the ore bodies in the rock is that of exact con- 
formability with the planes of stratification. The 
strike is generally north-east, with a dip to the 
south-east, varying from 40 deg. to 90 deg., anda 
north-east pitch from 0 deg. to 75 deg. The ore 
bodies are usually lenticular deposits, or ‘shoots,’ 
as they are termed by the miners. From the study 
of the Blue, Little Blue, Cannon, London, New 
Cannon, Bush, and St. George mines, it has been 
learned that the central part of the lenses usually 
carries the more solid ore. At the upper and 
lower edges, especially the lower, the ore is 
gradually replaced by heavy basic metals, such 
as black pyroxene, hornblende, and biotite, with 
thin stringers of iron ore. At these edges, and 
at the contact of the lenses with the foot-wall, the 
ores begin to be, in many places, heavily charged 
with almost pure phosphate of lime, in compact 
granular masses. The thickness of the ore-bodies, 
or lenses, measured from foot to hanging wall, 
varies from 6 ft. to 50 ft. At the Blue mine group 
the mine rock is shattered and broken; the ore 
shoots are faulted and slipped, and are bent aside 
from their normal strike for short distances. The 
crevices of the shattered mine-rock are filled with 
coarse pegmatite granite. The surrounding country- 
rock is also much broken, and is displaced by 
granitic rocks,” 
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THE CARDIFF ELECTRIC LIGHT STATION. 
(For Description, see Page 759.) 





Fic. 10. THe Frerrantit REctTiFier. 














Fic. 11. GeneraL View or Station. 


Mr. Nason stated in respect to the structure of | lie on the western slope on an anticlinal fold, and 
these mines, that the Blue mine group lies in a|the Peters mine group lies on the western slope of 
tightly compressed synclinal fold which pitches to|a syncline. These folds are overthrow folds, so 
the north-east ; the St. George and Keeler mines| that all of the mines are either vertical or have a 





south-east dip. It is further shown that the Blue 
mine group is broken by a fault, and that probably 
none such exists in the Peters group. The thick- 
ness of the iron-bearing strata is upward of 600 ft. 
The paper was illustrated with contour and geologi- 
cal maps. 


MaGNeEsiaA AND SULPHUR IN Biast-FURNACE 
CINDER. 


A paper was presented by Frank Firmstone, of 
Easton, Pennsylvania, entitled ‘‘ Magnesia and 
Sulphur in Blast-Furnace Cinder.” Mr. Firmstone 
alluded to Professor Ledebur’s experiments on the 
power of various silicates of lime and alumina, 
magnesia and alumina, and lime, magnesia, and 
alumina, to remove sulphur from pig iron, from 
which it appears (as has long been recognised in 
practice) that the more basic the silicate the greater 
the quantity of sulphur it will take up; but also 
that for the same grade of silicate, this quantity is 
greatest for the lime-alumina silicate, and least for 
the magnesia-alumina silicate, the lime-magnesia- 
alumina silicate occupying an intermediate position, 
and he concluded therefrom that, for the produc- 
tion of pig iron low in sulphur, pure limestones are 
to be preferred to those containing magnesia. 

In this view he was supported by Sir Lowthian 
Bell and Mr. Stead. Mr. Firmstone continued that: 

‘*Ledebur’s experiments seem conclusive as to 
the exact point he investigated; but long ex- 
perience in Eastern Pennsylvania and elsewhere 
shows that there is no difliculty in making iron low 
in sulphur, using what is practically a normal 
dolomite ; and the following analyses prove that, 
under certain circumstances at least, the sulphur in 
the pig is reduced by substituting dolomite for 
limestone containing about 5 per cent of magnesia. 

‘*The ore used contained from less than 0.01 to 
0.09 per cent. of sulphur as a maximum, but was 
commonly pretty constant at about 0.03 per cent. ; 
the coke (Pocahontas) was very regular at from 0.60 
to 0.75 per cent. 

‘*For about two years previous to October 5, 
1891, the limestone used was about of the following 
composition : 


Per Cent. 
Lime .. pe ag i Pee ree 44.5% 
Magnesia _... aa ree sas re 5.45 
Silica ... eae sy Lad Bee! sid 7.18 
Alumina andiron ... re a .. not det. 


‘On that day we began to use a dolomite con- 
taining : 
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Per Cent, 
Lime ... -- 30,42 
Magnesia 20.95 
Silica ... ee 2.07 
Tron and alumina 1.27 


‘*The cinder from the first limestone averaged— 
silica, 39.95; alumina, 5.49; lime, 47.39; mag- 
nesia, 5.38; and from the second cinder: silica, 
38.37 ; alumina, 3.98 ; lime, 35.18; and magnesia, 
19 48. The results show that for the same contents 
in silicon contained in the iron, that made with the 
dolomitic cinder contained very much less sulphur. 
The use of dolomite also appeared to make a 
material reduction in silicon.” Mr. Firmstone 
thinks that one reason why the use of magnesia in 
this case has resulted successfully has been owing 
to the small amount of alumina in the cinder, 
being little more than half of that in the cinder 
from British iron works where magnesia gave poor 
results, 

His conclusion was that the old rule against 
magnesian limestone was well founded, so far as it 
referred to cinders high in alumina ; and although 
he had only the Stanhope example, yet it seemed 
that when the magnesia was high—say 20 per cent., 
or more—in the cinder, then, in the absence of 
further data, any increase in the alumina above 
10 per cent. should be made cautiously. 

The last paper to be considered is entitled : 

THE Ore Deposits oF Burrs Crry, 
by R. G. Brown, Butte, Montana. 

This paper presents a general description of the 
different mineral belts in the Butte City region, 
covering the copper and contiguous silver veins. 
The mining district is about 7 miles long, from the 
continental divide on the east, to the gravel flats 
beyond the Blue Bird on the west, and about 
4 miles wide. The country rock is dark syenitic 
granite in the east, and pale acid granite in the 
western portion. The region divides itself naturally 
into a northern and southern silver belt, and a 
copper belt, the latter partly contained between 
others, and containing in turn a silver belt. 

Characteristic of the northern silver belt is a man- 
ganiferous and silicious gangue, showing frequently 
blackened outcrops of great prominence. It is 
characterised by many faults, some of which appear 
along the strike on the surface, while others are 
developed by underground workings only. The dip 
is northerly in the western portion, and southerly 
in the eastern. Southward from the southern 
silver belt there are several lines of manganese out- 
crops which break across Missoula Gulch. The 
veins are characterised by scanty croppings of 
brown quartz under a wash so thin as to insure 
their early discovery and exploitation. The middle 
silver belt is rather remarkable, as it projects 
itself into the heart of the copper country north of 
the Gagnon-Original-Parrot system. It terminates 
in a point near the eastern end of the Stewart 
claim. The ores of this belt are of higher grade 
than those of either of the silver belts, though this 
is not so noticeable on the western end. They are 
characterised by their high gold values, reaching 
2 oz. gold per 100 oz. silver in the best regions. 
The copper belt is of greater importance, economi- 
cally, than all ofthe rest. It is about 3000 ft. wide 
at its western end, and some 7000 ft. at its eastern 
part, before it sinks under the heavy granitic sands 
10,000 ft. to the east. In general, the strike of the 
copper lodes is east and west, dipping south 10 deg. 
to 15 deg. from the vertical. The lodes are very 
irregular, in many places having no defined walls, 
the only distinction between veins and country 
rock being a commercial ore, based on shipping 
value. The ore occurs in shoots that ‘‘ finger” or 
‘*pinch” out along the strike. The lenticular 
form is not so characteristic of the larger bodies as 
of the smaller. The veins vary in size from a foot 
or two up to 100 ft. or more. Ten-feet stopes are 
common, and 20-ft. stopes by no means rare. The 
surface indications of these copper veins are notice- 
able outcrops of dark red or brown quartz. Just 
below the surface this is associated with soft red 
and yellow iron oxide, carrying high values in silver 
and gold, but low in copper. The paper contained 
maps showing location and sections of the ores. 
The author hoped this paper would stimulate more 
of a detailed character from this region, and held it 
was surprising that a region of such mining activity 
had not produced the record of a study of local 
conditions. 

There were many other papers presented, some 25 
in all, but want of space prevents the consideration of 








others, and yet, in view of all this, and the great in- 
struction due to visiting works of undoubted superi- 
ority, to say nothing of the still greater value arising 
from an interchange of ideas, one member solemnly 
warns the Institute of the danger of a degeneration 
into mere pleasure excursions, and that busy men will 
not care to give the time to such profitless meetings. 

Aside from the fact that the member in question is 
ayoung man, and this is believed to be the only meet- 
ing of the Institute he has attended, your correspon- 
dent would say that in his experience, covering over 
a hundred of these gatherings, he finds it is a relaxa- 
tion which is sought by the busiest. At one meet- 
ing which was held not long since in another 
association, more than one-half the time was taken 
up in reading papers in a more or less inaudible 
voice which were in print in the hands of every 
member present. Quite a little time was given to 
putting on the blackboard mathematical evolutions, 
also in print and in the members’ possession. 
Nothing can so enlarge the ideas of a young engi- 
neer as the opportunity to talk with the well- 
recognised heads in the profession on such occasions 
when they are, so to speak, ‘‘ off duty.” Ten 
minutes’ talk with Mr. John Fritz, Mr. E. D. Lea- 
vitt, Jun., Mr. J. F. Holloway, Mr. Henry Howe, 
not to mention Dr. Raymond, the secretary, who 
was decidedly on duty, would be worth the whole 
trip, and all these gentlemen and many like them 
were at this meeting. The writer believes fully in 
the plan of the Mechanical Engineers to have five- 
minute abstracts of the papers read, giving the 
salient points, and then have the discussions made 
as full as time will permit. The Institute comes 
very near to this when papers are read by title 
instead of in full, and discussions invited. Any one 
interested in the subject can gain a far better idea 
of the paper by reading it himself at leisure than 
in hearing it mumbled over, as is often done ; and 
as to mathematical gyrations, there is not one in ten 
who can even follow them or their deductions. It is 
related of one of the mathematical fraternity that 
having in some way conceived an idea that a certain 
gentleman was a profound mathematician, he pro- 
ceeded to inflict on him a certain long solution of 
which he was the proud solver. The latter, being 
a patient man, listened attentively, although he did 
not understand a word, not having gone beyond 
the arithmetic, and not daring to interrupt such an 
eminent scholar. At its conclusion the host re- 
marked in great triumph: ‘‘ And so, you see, we 
get the value of a.” The guest having to say 
something, and being utterly at a loss for anything 
suitable, remarked, ‘‘Oh! dowe?” ‘‘ Why, don’t 
we?” almost shouted the mathematician ; and be- 
fore the horror-stricken guest could explain, he 
rushed madly into a new review of the problem, 
and at its close, he said with the greatest satisfac- 
tion : ‘*My dear sir, what a wonderful head you 
have! Youare quite right ; we do not get the value 
of a out of b,” and ever after he spoke of this 
gentleman as the greatest mathematician of his ac- 
quaintance. ‘‘ Why,” said he, ‘‘ he discovered at 
at a glance a flaw in a solution I had spent weeks 
on!” 

It may be remarked that very many mathemati- 
cal papers are received at these conventions ina 
similar manner. 





FERDINAND DE LESSEPS. 

THE death of Ferdinand de Lesseps last Friday 
removed one of the great men of the 19th century. 
In his own sphere he had no equal, and no second ; 
and whatever may be the engineering achievements 
of the future, his name will always remain as that 
of the man who brought about not only the greatest 
work of his age, but one that surpassed all that 
preceded it in modern times to such an extent that 
it stood alone and unparalleled To create a new 
highway in the world is an ambition that has filled 
many ardent souls with enthusiasm, and carried 
not a few of them to their deaths. For years and 
years the North-West Passage was the dream of 
English navigators, and when they sailed in search 
of it, they had the enthusiasm and sympathy of the 
nation to speed them on their way. They con- 
ceived that a course might possibly be found 


through the ice floes of the Arctic seas into the | 
sunny waters of the Pacific, and that it might, 


afford this country an advantage over its com- 
petitors in the trade of India, which always 
brought wealth and renown to its SeSsors. 
We know now that theirs was a forlorn hope, but at 
the time it held out a brighter prospect of success 








than did M. Lesseps’ plan of a canal across the 
Isthmus of Suez, when he came to England to 
agitate in its favour. They failed, but their names 
are had in honour. Lesseps succeeded, and for all 
time, when men reckon up the debts the world 
owes to it great heroes, his achievements will be 
counted. To have brought the East and the West 
nearer by 5000 miles is to have reduced the sum 
of human labour by a vast amount. The patient 
Hindoo toiling under the fierce sun of Hindustan 
has his labour lightened by the fact that his wheat 
can be delivered to England more cheaply through 
the canal than by the Cape. The rich Indian mer- 
chant has had set at liberty half his capital, which 
formerly was locked up in cargoes afloat, and with it 
he has beenable toopen fresh channels of trade. The 
hardy mariner now finds a safe course in the land- 
locked Mediterranean, instead of braving the wild 
storms of the South Atlantic. In many ways, which 
it would be tedious to narrate, the conditions of life 
have been made more tolerable to men and women, 
who ordinarily find the struggle of existence de- 
mands the expenditure of all their strength. 
The world has become smaller and more compact ; 
it is easier for bonds of sympathy to arise between 
alien races, and for the conquerors of India to hear 
the groans which arise, even under their beneficent 
rule, from the millions that own their sovereignty. 
Widely as the name of Lesseps is known, it is 
probable that the greatest benefits of his work 
have accrued, and will accrue, to those who are too 
ignorant to have heard of even such a world- 
renowned man as he. The sweetest reflection 
that a man can have is that his exertions have 
brought a little ease to the millions whose life is 
toil and nothing else, a little extra food to those 
that habitually go hungry, and a little comfort to 
souls in whom hope of comfort has died out. Such 
ends may be attained by various means, such as by 
good government, by the spread of knowledge, and 
by philanthropic effort, but no method is more 
direct or effectual than the discovery or construc- 
tion of labour-saving appliances. The world—es- 
pecially the Kastern world—groans under the burden 
of prolonged and monotonous toil, which can only 
be lightened by putting into men’s hands means to 
render their labour more effectual. The Suez Canal, 
costing 19 millions sterling, was the grandest appli- 
ance of the kind ever seen, and was far more truly 
the work of Lesseps, than was the railway of 
Stephenson, the steam engine of Watt, and the 
spinning machine of Hargreaves. Through it there 
go each year nearly seven millions of tons of goods 
that otherwise must have travelled thousands of 
useless miles. It is a highway that will never be 
closed, until civilisation decays, and the Western 
world is poisoned by the exhalations of its own 
growth. 

Once before in the history of the world there 
was a Suez Canal, not so broad nor so deep as the 
present one, but probably equally well adapted to 
the shipping of its time. Even after the lapse of 
many centuries its traces are still visible, and 
some tradition is extant of its builders. Herodotus 
tells us that 450 B.c. Necos, son of Psammetichus, 
made a beginning of the canal. Darius the Persian 
continued it. The length was four days’ journey, 
and its width such that two triremes could sail 
abreast. The water came from the Nile, near 
Patymos. The canal was cut at first in the plain 
of Egypt contiguous to Arabia ; higher it extended 
as far as Memphis, the mountain where are the 
quarries. From thence it proceeded from west to 
east in the valley below ; then, after traversing a 
pass, it turned first south, and afterwardssouth-west, 
into the Arabian Gulf ; 120,000 Egyptians are stated 
to have perished in its partial execution under King 
Necos; for, after having half completed it, he 
stopped the work on the advice of an oracle, who 
declared that it was being prepared for a barbarian.* 
After the conquest of Egypt by Alexander, the 
canal of the Pharaohs was repaired, enlarged, and 
deepened by the Ptolemies. ‘‘The last Ptolemy,” 
said Diodorus Siculus, ‘‘ put his hand to the work, 
and at a convenient spot constructed a certain 
diaphragm, ingeniously arranged. He who wished 
to pass first opened it before him, and then closed 
it behind him.” This was the origin of the lock. 
Plutarch relates that after the battle of Actium, 
Antony found Cleopatra at Alexandria occupied in 
a daring enterprise. She had conceived the idea of 





= Ferdinand Lesseps: Sa Vie, Son (Euvre.” By 
Alph. Bertrand et Emile Ferrier. Paris: G. Char- 
pentier et Cie., 11, Rue de Grenelle. 

















see San ea 











‘ 
% 
i 





Dec. 14, 1894.] 


ENGINEERING, 





759 








having her vessels transported across the isthmus 
into the Red Sea, but the Arabs at Petra having 
burnt the first vessels which made the transit, she 
abandoned the enterprise. The Roman emperors 
took great interest in the canal, which was re- 
stored and ameliorated by Trajan and Adrian ; it 
was called Trajan’s River. During the later years 
of the Roman domination the canal was neglected, 
and became more and more filled with sand. But 
when Egypt was conquered by the Arabs, the 
Calif Amrou had it put in order 639 years B.c. It 
bore his name until its destruction during a revolt 
under the reign of Caliph Abou-Giafar. el-Mansour. 
Thus, after having existed for 1500 years, the cana] 
between the Mediterranean and the Red Sea came 
toanend. It followed in many places a line near to 
that of the existing canal. It was fed by the waters 
of the Nile, and it led from one sea to the other 
without making the two communicate directly. 

We do not cite the fact of there having been a 
previous canal with any idea of disparaging the 
fame of M. de Lesseps. On the contrary, we think 
that a little examination will show that it adds to 
his glory. Very early in the history of the 
world the advantages of a maritime passage at 
Suez must have been apparent. The spot was 
situated near the cradle of the human race, and 
in the country where civilisation first arose. We 
have every reason to believe that in the ages before 
authentic records commence, there existed in Egypt 
engineers of the highest skill, who were able to 
undertake works of great magnitude. They were 
the servants of kings wielding unlimited power, 
many of whom were desirous of securing lasting 
fame by leaving behind them works of a colossal 
character, some designed for the public benefit, like 
Lake Moeris, which regulated the Nile floods, and 
others purely monumental, like the Sphynx and 
the Great Pyramid. Often such rulers must have 
consulted with their officials concerning the cutting 
of a canal, and have reluctantly put the idea aside 
as too ambitious for their resources. When at last 
one was found, the Great Necos, hardy enough to 
commence the undertaking, he soon discovered 
with how vast a burden he had saddled himself and 
the resources of his empire. The oracle that 
advised its abandonment was doubtless inspired 
from a mundane source, and opened a convenient 
way of retreat by which the king could retire with- 
out discrediting himself in the eyes of his subjects. 
No other Egyptian king took up the half-completed 
project, and it was left for Darius, in the flush of 
his victories, to finish it. He had no obligations to 
consider the cost in blood and money, for he entered 
Egypt as a conqueror, and it was an accepted theory 
in those days that the vanquished were slaves, and 
should be treated as such. Even a greater man 
than De Lesseps might feel proud to find himself 
on the same platform with Darius, and to know that 
through the ages they two alone had been able 
to complete the work which, in every generation, 
had been recognised as desirable and abandoned as 
impossible. The physical difficulties were not ofan 
engineering nature in either the first or the second 
canal ; the only tools absolutely required were the 
spade and the wheelbarrow. The magnitude of the 
task lay in providing the labour and the capital— 
the blood and the gold ; and so great was the ex- 
penditure of each, that even the Pharaohs, absolute 
rulers in the richest country in the world, and 
totally indifferent to human life, shrank from it in 
spite of the attraction which the canal had for 
them. 

There is a popular idea that De Lesseps was an 
engineer, and that it was in that capacity that he 
won distinction, A short account of his early his- 
tory will suffice to show that his training and career 
were those of a diplomatist solely. His father, 
Mathieu de Lesseps, was Commissionaire-General 
—or Consul-General—at Cadiz, and afterwards in 
Egypt, in Tuscany, and in Russia; he was also 
President of the Ionian Senate, Prefect and Count 
of the Empire, Consul-General to the United 
States, and Chargé d’Affaires at Tunis. He died in 
this latter town in 1832, predeceasing his son by 
more than 60 years. His son Ferdinand was born 
in Versailles on November 19, 1805, in a house 
which bears a commemorative tablet, and which 
stands almost at the junction of Rue des 
Reservoirs and Rue de la Paroisse. Here he 
spent his boyhood until, in recognition of his 
father’s services to the State, he was sent at 
the public expense to the Lycée Napoléon, after- 
wards called the Collége Henri IV. On complet- 
ing his education he entered the diplomatic service, 





and at the age of 20 (1825) he became éléve-consul 
at Lisbon under the care of his uncle Barthelémy. 
In course of time he was stationed at Tunis, Alex- 
andria, and Barcelona. It was in 1830 he was sent 
to Alexandria, where his father had previously held 
a very important diplomatic post. The remem- 
brance of his father’s kindly offices secured him the 
affection of Mehemet Ali, and he struck up with 
Mehemet’s favourite son Said a fast friendship, 
which afterwards proved of the greatest service to 
him. After having acquired great popularity with 
all classes of the people, De Lesseps left Egypt in 
1838, and was transferred successively to Rotter. 
dam, Malaga, and Barcelona (1842). In 1848 he 
was sent to Madrid as Ambassador, and in 1849 he 
was charged with a mission to Rome. Here he 
stayed four years, but as he did not sufficiently 
favour the policy of clerical reaction desired by 
Napoleon III., he fell into disfavour, and resigned 
at the age of 44, his rank being that of ministre 
plenipotentiaire de premicre classe. 

It is thus seen that De Lesseps was entering 
upon middle age before any thought of under- 
taking engineering work ever occurred to him. 
Hitherto he had been constantly engaged in 
diplomatic affairs in the interests of France; 
henceforward for many years he was to exer- 
cise his unparalleled talents for negotiation and 
finance for the benefit of the great work with 
which his name is associated, and which, instead of 
being for the good of one country only, is open to 
all the world, although, to tell the truth, it has 
borne more direct advantage to England than to 
any other State. 

It is idle to attempt to inquire when the idea of 
a canal through the Isthmus of Suez first entered 
the mind of De Lesseps. Every educated man— 
nearly every schoolboy —had given some attention 
to the subject. Most, however, seem to have 
devoted themselves to inventing hy potheticalreasons 
to show that the affair was impossible, and many of 
these had been so often repeated that they were 
accepted as valid, totally without proof. There 
was no more firmly fixed popular delusion than 
that it was physically impossible to cut the canal. 
It was characteristic of De Lesseps that he brushed 
aside all the specious stock arguments like the small 
dust of the balance. His splendid physical organi- 
sation enabled him to drive straight forward through 
the tangle of sophistries almost without heeding 
them. Starting with a sound constitution, which 
he had hardened by a «vore of manly exercises, he 
had lived a life which, while full of activity, allowed 
him plenty of leisure, and did not tax his powers. 
His pursuit had been one that depended for 
its success more on intuition than reasoning. Asa 
diplomatist he was seldom sufficiently well ac- 
quainted with his opponents’ game to arrange his 
own upon purely logical principles. He had to de- 
pend on his insight, upon a mental picture limned 
by imagination over an exceedingly dim and frag- 
mentary sketch of fact, as a guide for his conduct, 
and to carry on important negotiations from a base 
line of hypothesis which was real and tangible to 
himself, but whose existence could not be logically 
demonstrated to others. It was by this cultivated 
power of precognition that he grasped the possibility 
of constructing the Suez-Canal, while his great 
physical and mental strength enabled him to dis- 
perse the flatulent spectres of impossibility evolved 
from the brains of those who found it preferable 
to invent causes for inaction than to admit that 
this particular task was beyond their own powers. 
Of course, De Lesseps did not ask the public to 
subscribe millions merely upon his own belief that 
the construction of the canal was feasible. Before he 
had reached that stage he placed the matter in the 
hands of a band of experts of the highest eminence, 
and their report amply justified the opinion he 
had previously formed upon far less conclusive 
evidence. 

(Zo be continued.) 





ELECTRIC POWER TRANSMISSION AT THE 
TROLLHATTA WATERFALLS, SWEDEN. 
In connection with the projected large power trans- 

mission from the Trollhitta Waterfalls for account of 

the Swedish State, a serious dispute has arisen as to 
ownership of these vast falls. The Government plan 
comprises the formation of a reservoir at the upper end 
of the Gullén Island, so constructed that only one of 
the previously existing water mills will lose any —_— 
The Government proposal itself is of considerable 


magnitude, and is the outcome of exhaustive prepara- 
tory labours, the committee having been at work for 


several years. The water power, which the State 
controls, is calculated at 40,000 horse-power, and it is 
proposed to utilise 20,000 effective horse-power for two 
different installations. Atthe Gullén there is first to 
be built a power transmission station, which is to 
have 10,000 horse-power at its disposal, requiring for 
this purpose 74 cubic metres of water per second from 
the Gullé and Toppérenden streams. Having passed the 
uppermost Gullé waterfall, the water is conveyed into 
a kind of reservoir, blasted out of the rock, and which 
will supply a system of turbines, the water rushing 
down through a tunnel, blastedin the rock under the 
Gullé and the two Toppé islands, and terminating at 
the lower end of Stora Toppé. The length of this 
tunnel is about 770 ft., the height of fall from the 
take-in of the water to the exit of the tunnel will be 
rather more than 50 ft., and the effective fall for the 
turbines 48 ft. With an aggregate water consumption 
of 74 cubic metres per second, evenly divided between 
10 turbines, and a yield of 72.5 per cent., there should 
be over 10,000 horse-power available. The installation 
comprises 1i turbines, of which the one is a reserve, and 
the turbines are to work independently of each other. 
Alternate current generators and transformers w1il 
then produce a current, the tension of which is caleu- 
lated at 15,000 volts. 





THE CARDIFF ELECTRIC LIGHTING 
STATION. 

Tue hesitation displayed by the authorities of pro- 
vincial towns in adopting electric light is rapidly 
disappearing, and during the past autumn we have 
had to chronicle the opening of new stations every 
two or three weeks, and sometimes oftener. The 
passing away of the period of grace during which the 
municipalities had the preference over private enter- 
prise has, doubtless, had a good deal to do with quicken- 
ing the decisions of town councils. The Act regu- 
lating electric lighting very properly permitted the 
local powers to choose whether they would under- 
take the work themselves, or leave it to others, 
and it afforded them very ample time in which 
to form a decision. It did not permit them, however, 
to defer the matter indefinitely, for it provided that 
private companies might obtain powers in those cases 
in which town councils did not act within a reasonable 
period. Had it not been for this concession, we should 
have seen provisional orders applied for in such 
numbers that every town of reasonable size in the 
kingdom would have had its electric company. It is 
now abundantly evident that the public supply of 
electricity is not a speculation, but an investment. 
Under favourable circumstances it may not pay the 
first year, and possibly not the second, but its ultimate 
success is certain. The better-class shops, the hotels, 
and the more important offices are certain customers, 
and once such a nucleus is secured, the expenses are 
covered, and it is only a question of a short time before 
the second-class shops must follow, unless their pro- 
prietors want to fall into the category of third-class, 
Municipalities that can borrow money at 3 or 3} per 
cent. cannot undertake a more certain enterprise than 
an electric supply station, provided always that they 
do it under sound engineering advice. They must 
have the system suited to the requirements of the 
town, economical machinery, and an installation that 
will permit of easy and cheap extensions as they may 
be required. This latter point is most important, 
since electric lighting, if in anywise successful, is 
subject to steady and continuous growth. In its 
early days it cannot bear the burden of a large unpro- 
ductive plant; once ithas got fairly to work, nostoppage 
for alteration can be permitted. Itis, therefore, neces- 
sary that, while a modest start is made, the possibility 
of a rapid increase should be contemplated. 

As an example of a provincial electric supply 
station in an enterprising and thriving town, we illus- 
trate, on pages 757, 760, and 761, that recently erected 
at Cardiff from the designs of Mr. W. H. Massey, 
M. Inst. C.E., of the firm of Messrs. Massey and 
Allpress, of 25, Queen’s Anne’s-gate, Westminster, 
and carried out under the joint superintendence of 
himself and Mr. W. Harpur, M. Inst. C.E., the 
borough engineer. Mr. Massey, having been asso- 
ciated with important works of various kinds in and 
about Cardiff since 1877, agreed to act as consulting 
engineer to the corporation, although he had previously 
declined on several occasions to act in a similar capa- 
city in other cases of the same kind. As will be seen 
from the general view on page 757, the plant is in- 
stalled in a commodious building, for which Mr. Harpur 
was the architect. The site of it is at Canton, an out- 
skirt of Cardiff, and at a considerable distance from the 
compulsory area, shown on Fig. 1, page 762. It would 
of course, have been better for some reasons to have had 
the station more nearly in the centre of the town, but 
it was impossible to obtain a suitable position there. As 
the alternate current system has been adopted, the dis- 
tance is not of great importance; the narrow site 
adopted provides plenty of room for expansion, as shown 





on the plan, Fig. 2, from which it will be seen that the 
area is of very considerable kkngth, and is most con- 
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| tractors for the whole of the machinery, Messrs. 
































veniently situated close to the Great Western Rail- 
way, so that coal trucks can be run right into the 
works. Further, there is no possibility of a nuisance 
being created by noise and vibration, a point of very 
great importance, as certain metropolitan electric light 
companies have found to their cost. The reader, 
looking at the map, will naturally inquire why the 
station was not placed beside the river, in order to 
obtain water for condensing. The answer is that abun- 
dant supplies of water can be obtained on the present 
site, and over many other parts of Cardiff. Ata depth 
of some feet there is a thick stratum of clean boulders, 
without sand or gravel, and with the interstices com- 
pletely filled with water. Pumping can be carried on 
without the slightest fear of disturbing foundations, as 
the boulders were packed tightly together ages ayo, 
and the yield is enormous. Whether it would meet 
the demands of a station five or six times the present 
size cannot be stated, but the ultimate design includes 
a large cooling tank that could be utilised to supple- 
ment the ground supply. It must be remembered 
that it is only during two or three hours that electric 
light machinery is in full work, and that there are 21 
hours a day for the cooling action to take place. 

The building is about 80 ft. in length and 60 ft. in 
width. One bay (Fig. 4) contains the engines, and the 
other the boilers. Mr. Harpur, whose architectural skill 
is known to our readers (see vol. lv., pages 70, 100, 


| and 248), has been successful in producing a pleasing 


design at a moderate cost, and has provided an abun. 
dance of light, so that there is ample facility for keep- 
ing the machinery in order. The chimney is 150 ft. 
high, and of 60 square feet section ; it is designed to 
serve for all the boilers that the present building will 
contain, and for six additional ones. There are three 
boilers in plaee (Fig. 6, above), and four engines, 
equivalent to 670 brake horse-power. 

Messrs. Siemens Brothers and Co., Limited, of 
12, Queen Anne’s-gate, Westminster, were the con- 
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Davey, Paxman, and Co., of Colchester, being sub- 
contractors for the engines and boilers. There are 
two triple-expansion engines of 270 brake horse- 
power, and two compound engines of 65 brake horse- 
power each. The large engines, which are of the 
makers’ ‘‘ Windsor” type, have cylinders 12? in., 
20 in., and 314 in. in diameter respectively, with a 
stroke of 18 in. They run at 133 revolutions per 
minute, and each has a flywheel. The high-pressure 
cylinder is provided with a piston valve, and the 
intermediate-pressure and low-pressure cylinders with 
double-ported slide valves. The cut-off is variable in 
all three cylinders, and is controlled by a governor. 
This governor, which is of the relay type, is a new 
feature in electric light plant. There is a centrifugal 
governor to measure the speed and to decide when it is 
above or below the normal, and a small steam cylinder 
to put the expansion links of all three cylinders back- 
wards and forwards. The centrifugal governor 


actuates the piston valve of the small cylinder, this 
valve being put back to its original position as soon as 
the links have moved the distance corresponding to 
the rise or fall of the governor, according to the well- 
known device used on shipboard for this object. 
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dashpot is fitted to the governor to steady its motion. 
This dashpot is filled with oil, and has an adjustable 
by-pass, through which the oil can flow when the 
— is in action. On the top of the piston, in the 

ashpot, there is a spiral spring; the compression of 
this — increases as the governor rises, and can be 
adjusted by anut. There is also a hand regulatin 
arrangement connected to the piston valve of the smal 
steam cylinder, toallow more or less steam to enter this 
cylinder, and thus to vary the motion of the links cor- 
responding to a given motion of the governor. Each 
link is driven by two eccentrics, both of which havea 
forward lead to cause the engine to run always in the 
same direction, but with varying degrees of cut-offi 

Mr. Massey’s object in introducing such an arrange- 
ment is to divide the work equally between the three 
cylinders at all times, and thus to keep up a uniform 
rotation atall parts of the revolution. Not only is this 
effect produced however variabl« the load may be, but 
the pre ora range is also very even in each cylin- 
der, and this ought to lead to economy. 

The 65 horse-power engines have cylinders 10 in. 
and 16 in. in diameter respectively, and 12 in. stroke. 
Each cylinder is fitted, as in the case of the triples, with 
cut-off gear. The boilers are of Pa.-man’s ‘‘ Economic ” 
type, which we have already described (vol. lv., page 
311), and it is sufficient to state that they are of the 
dry back marine type. 

The feed pumps are three in number, and of the 
Worthington type (see Figs. 7, 8, and 9, above). Ac- 
cording to Mr. Massey’s usual practice, they are fixed 
at a convenient height on a light angle-iron framing, 
the steam pipes being above, and the exhaust and water 
pipes below. The valves are thus exceedingly ac- 
cessible, and there should be no excuse for allowing 








the pumps getting into the unsatistactory condition that 
one so often sees. There is a separate surface-condenser, 
with independent pumps, serviog for all the engines. 

There are four Siemens alternators in the station, 
each with its exciter on its own shaft. The two large 
ones have each an output of 180 kilowatts, giving 72 
amperes at 2500 volts, with a frequency of 40 com- 
plete periods per second. They are of the usual type 
of Siemens W machines, with 36 bobbins ; the arma- 
ture rotates, and has no iron in the coils. The exciter 
is Siemens H B 15/10 continuous current dynamo, with 
a bar armature designed for 100 amperes at 45 volts. 

The two small alternators have an output of 40 kilo- 
watts each, giving 16 amperes at 2500 volts. The 
corresponding exciters are Siemens H B 12/8 dynamos, 
wound for 65 amperes at 45 volts. 

All the alternators can be grouped in parallel, 
by means of the switchboard at the end of the 
building. This has five panels of slate, 14 in. thick. 
The centre panel carries the synchronising gear, in- 
cluding voltmeters, lamps, and transformers. Those 
right and left have the machine switches, ammeters, 
and switching gear, while the remaining outside barrels 








are allocated to the feeders, of which there are four. 
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In the compulsory area there is a low-tension network, 
fed by six transformers, in iron cases and brick cham- 
bers under the footways, Each transformer consists of a 
woes f and a secondary winding inclosing the middle 
imb of a double magnetic circuit of laminated iron. 
The output from the secondary circuit is 40 kilowatts, 
with a frequency of 40 complete periods per second, 
the ratio of transformation being from 2500 volts to 105 
volts. The core is built up of special stampings of 
very thin charcoal iron into a double magnetic circuit 
of three limbs by inserting the stampings into the 
finished winding; the whole is securely clamped 
together by means of two strong castings bolted 
together. The winding is on a substantial bobbin, 
the body of which is made entirely of insulating 
material, and the cheeks of wood. The material will 
retain its mechanical and insulating properties at the 
highest temperature to which the transformer can rise 
when running continuously at full load. In the high 
tension coil a layer of this same material is inserted 
between successive layers of wires. 

The whole of the pipe work and draw boxes have 
been laid and fixed by the corporation officials, and it 
is really the best job of its kind we have seen. No 
cement was used, but all the joints are of lead, so 
that the pipes (spigot and faucet, turned and bored) 
and boxes, which are also of iron, are all metallically 
connected throughout the town; and, as the outer 
conductor of the high-tension concentric cables (Silver- 
town) is deliberately put to earth at the station, 
accidents to horses ought to be impossible. 

For some time to come the principal load on the 
station will be the lighting of the public streets, as but 
few of the inhabitants of the town have got their 
premises wired in readiness for the introduction of the 
current. Forty-eight arc lamps have been erected on 
cast-iron posts, generally in the centre of the street, 
the height of focus of the arc being 22 ft. As the alter- 
nate current is not considered by some satisfactory for 
arc lamps, it is changed into a uni-directional pulsating 
current by means of Ferranté rectifiers (Fig. 10). 
Cardiff was the first town to decide upon the use 
of a rectified current, although, in consequence of 
delays, rectifiers were actually got to work at 
Portsmouth during last summer. Some of the recti- 
fiers for Cardiff were delivered about a year ago, 
and were exhibited at the opening of the South Wales 
Institute new buildings early in January, 1894. That 
was the first time rectifiers were publicly shown in this 
country. Their adoption at Cardiff was the outcome 
of a corporation trip to Frankfort more than three 


Cardiff) saw aSchuckert machine giving both direct and 
alternate currents and working as a motor with either. 
The noticeable feature at Cardiff is that the rectifiers 
are placed over a mile from the station, and thus 
save the numerous long lengths of cable that would 
be required to serve the separate circuits of 12 lamps 
each. There is also an economy in transmitting cur- 
rent at 2500 volts instead of 600 volts, although the 
advantages of the lower pressure are retained for the 
circuits themselves, 
The current supplied to the rectifier passes through 
a transformer which gives out a upiform current at a 
—— that varies with the load.. In this trans- 
ormer there are three coils, The middle coil is fixed, 
while the upper and lower coils are movable, and 
their weight is nearly balanced by a counterpoise on a 
lever. When no current passes through the middle 
coil, or when the circuit of the two outer coils, which 
form the secondary coil, is open, the weight of the 
counterpoise causes the two coils to come into contact 
with the centre one. But if the secondary circuit is 
closed by a number of arc lamps in series, and an alter- 








years ago, when Mr. Alderman Carey (now Mayor of 





— current be sent through the middle coil, the 
secondary induced current will be repelled by the 
































primary current, and the movable coils will be pushed 
away from the middle coil, until the electro-magnetic 
force just balances the difference between their weight 
and that of the counterpoise. In this position there 
will be just sufficient magnetic induction to induce in 
the outer coils such an electromotive force as will de- 
velop the requisite current in the arc circuit. 

The uniform current of 12 amperes is passed through 
the Ferranti rectifier, which comprises a synchronous, 
self-starting, alternating-current motor, fitted with 
a@ commutator for rectifying the current to excite its 
own field magnet, and also at each end of the spindle 
with a special form of commutator for rectifying the 
current for the arc lamps. The motor is started by 
cutting out a regulating resistance and putting a start- 
ing resistance of 10 ohms in circuit with the field 
through the small commutator. When the motor comes 
up into step the 10 ohmsare cut out, and the regulating 
resistance is put in to reduce the volts on the terminals 
of the motor until it runs steadily. Each motor drives 
two commutators of four parts each, with intervening 
strips to break up the spark at the point of com- 
mutation. 

The lamps are of Siemens’ ‘‘ Band” type, — 
modified to adapt them for working in series. They 
are arranged in four series of 12 each. 

From this brief account it will be seen that Mr. 
Massey has been able to provide for the Corporation 
of Cardiff an electric supply station exceedingly well 
suited for the needs of the town, and equipped with 
the latest and most efficient forms of machinery. His 
plan of having expansion gear fitted to each cylin- 
der of the triple-expansion and compound engines is 
novel, and so is the employment of rectifiers at a 
distance from the station and near to the arc lamps, 
evidently the right place for them. There have been 
delays in getting to work, and the local papers have 
made the most of them, but the fact remains that 
when the current was turned on the first night’s load 
was under 20 lamps of 16 candle-power, and up to this 
date the load has never exceeded 600 lamps of various 
candle-power. Evidently the townspeople are less 
enterprising than their rulers. 





EXPRESS LOCOMOTIVE FOR LIQUID FUEL. 

In our two-page plate, and on pages 764 and 768, we 
give illustrations of a type of express passenger locomo- 
tive and tender, ry a by Mr. James Holden, 
M.I.C.E., M.I. Mech. E., locomotive superintendent to 
the Great Eastern Railway, for burni — fuel. The 
perspective view given on page 768, Fig. 14, is from a 
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Ul] FUEL; GREAT EASTERN RAILWAY. 


SIGNS MR. JAMES HOLDEN, M. INST. C.E., MIL MECH. E., LOCOMOTIVE SUPERINTENDENT. 
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photograph of engine No. 761, whilst the remaining 
illustrations are from engine No. 760. The only differ- 
ence in the two designs is that the tender of the former 
has cylindrical tanks for the storage of the liquid fuel, 
whilst in the latter a rectangular tank is used. In our 
issue of May 27, 1892, we illustrated another of Mr. Hol- 
den’s locomotives.* This was a four-coupled engine, con- 
structed, like the one now illustrated, in the Stratford 
workshops, and was designed to deal with the heavy 
excursion tratiic to and from the summer resorts on 
this company’s system, and to take up the fast goods, 
cattle, and fish traffic during the winter. These 
engines, 60 of which were constructed shortly after the 
design was first got out, have, it may be stated, proved 
remarkably successful in running. 

The locomotive we now illustrate differs from the 
“* mixed traffic” engine in being designed especially 
as a standard express locomotive, and more particu- 
larly in being fitted with Mr. Holden’s liquid fuel 
burning apparatus. It has cylinders of larger diameter 
than the engine formerly illustrated, and is a some- 
what heavier engine. ‘The whole of the liquid fuel 
apparatus is so arranged that it does not at all inter- 
fere with the use of the locomotive as an ordinary 
coal-burning engine. Indeed, the gradations from all 
oil burning to all coal can be rung on one trip if 
required ; that is to say, the engine might start out, 
burning all liquid fuel, and supposing the supply to 
rnn short, could gradually take to coal-burning until 
all solid fuel was consumed ; or the change could be 
made at once if required. 

We will, before proceeding to describe the liquid- 
fuel burning apparatus, give the chief dimensions of 
the locomotive under notice ; which, as will be seen, 
is of the six-wheeled four-coupled type. 
Cylinders : 

Diameter 
Stroke aes 
Length of ports... 
Width of steam ports as 

re exhaust ports ... Wai 
Centre to centre dein 

si ‘a valve spindles 
Diameter of piston-rod ... = 

Valve Motion : 
Lap of valves sas ae 
Maximum travel of valves 
Mean lead as oa 
Travel of eccentrics ‘ as 
Diameter of eccentric sheaves ... 
Length of crosshead 
Wheels: 

Leading ; diameter on tread ... aa 
Driving and trailing ; diameter on tread 
Throw of crankpins for coupling-rods ... 
Diameter of crankpins 5 ais 
Length ai sis 
Thickness of tyres on tread 
Width as be 


B 


CHNOoHNHE 
9 HD 09 9 SO 
fee 


HK OoOooo 
et he O'S G9 © 
TENS oooh ae] 


»hOCooO 
2° ee 


mee 


Axles (Steel) : 
Leading ; diameter of wheel seat 

inner journal 
outer ‘a 
pA va atcentre ... 

ee centres of inner bearings 

re » _, Outer ,, ad 
Driving and trailing: diameter of wheel 


Cm 


CMS Oe 
toe 


me 


=) 


seats ... an 
diameter of bear- 
bearings si 
diameter of centre 
centres of bear- 
ings... ane 
length of bearings 
wheel 


a 


seats ... ead 
length of crank 
bearings a 
diameter of crank 
bearings 
Frames : 


From front end to centre of leading 
wheels... ite eee <3 dan 
From centre of leading to centre of 
driving wheels tay ee ae 
From centre of driving to centre of 
trailing wheels ... oe am Sse 
Distance apart of main frames ... 


= 
ao oo nN 


oo fcllUcOOWWUCOCOUCOWCOONHOOOOOS oooors 
— 
oe 


io] 


eo NF Ot 
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Boiler (Steel) : 
Height of centre from rails 7 6 
Length of barrel ... 7 10 0 
Diameter of barrel, outside 44 
Thickness of plates ms re 0 of 
Thickness of smokebox tubeplate 0 0 
Pitch of rivets a a an 0 2 
Diameter of rivets 0 OL 
Firebox Shell (Steel) : 
ngth outside... ues sas 6 0 
Breadth outside at bottom ay sai 4 04 
Depth below centre line of boiler at front 410 
“<a “a is back 4 4 
Thickness of wrapper plate - 0 034 
Centres of copper stays .. 0 4 
Diameter __,, pe ne ry ot 
Thickness of throat and back plates 0 Ov. 


* We also published illustrations of one of Mr. Holden’s 
engines in our issue of May 4, ; 


a] 
5 
. 


Inside Firebox (Copper) : 
Length at bottom inside ... 
Breadth ia a 
Depth at front end 


Top of box to inside of shell 
Thickness of tubeplate at top 
~ other plates 


CoM wo gs 


Sree 


Tubes: 
Number ... ss “aa .. 254 
Length between tubeplates ee 
Diameter outside _,, aa = 
Thickness ... Ss No. 13 I. W.G. 
Blast pipe (Macallan’s variable) dia- 
meters 4? in. and 54 in. 
Chimney : 
Height of top from rail ... 
Heating surfaces : 
'ubes ... 
Firebox 


Total es 
Grate area ... at asa es - 
Flue area through tubes, disregarding 
ferrules ... ai <a a “ae 
Sectional area of chimney at smallest 
parb hie a duc ada sac Oe Ge 
Ratio of grate surface to total heating 
surface... is ee a se SSOLG 
Ratio of flue area through tubes to 
1: 6.29 
1: 16.8 


—_ 
oo 
Se 

wer 


12 ll 

Sq. Fb. 

1116.18 
100.9 


1217.08 
18 sq. fo. 


2.86 sq. fb. 





grate area is aie me ade 
Ratio of sectional area of chimnéy to 
grate area sas one eco 
Weight of Engine in Working Order: 
“2 cwb. qr. 
+ 2 











On leading wheels 8 
» driving ,, 1410 
»» trailing ,, 1310 8 
Total ... 42 0 1 
Weight of Engine Empty : 
On leading wheels 13 0 2 
» driving pe 13 4 3 
»» trailing ,, 1213 2 
Total Pr isa 3818 3 
Weight of Tender in Working Order : 
On leading wheels ae xa < 9 20 
3» centre oa as me «= 166893 
» trailing ,, ” as ae See e 
Total Se fu « 819 2 
Weight of Tender Empty : 


On leading wheels 
x» centre ‘a 
» trailing ,, 


Total 16 0 0 


Our illustrations for the most part sufficiently 
explain themselves, and it will be seen, by reference 
to our description of the last Great Eastern locomotive 
we illustrated, that Mr. Holden has repeated many of 
the distinctive features of design before referred to. 
It should be stated that in a newer design, got out 
since our illustrations were commenced to be engraved, 
Mr. Holden has made a few modifications, to which it 
is well we should refer, The chief of these is the 
pretty general substitution of flanging for riveted-on 
angle irons, advantage being taken, as in the case of 
the shipbuilders, of the facilities for improvement in 
this direction afforded by the more perfect material 
engineers now have at theircommand. Our illustra- 
tions, Fig. 1, on our two-page plate, shows the 
smoke-box front plate with two angle bars, one of which 
stiffens the plate of the smoke-box door, whilst the 
other is for attachment to the covering plate. In place 
of this the front plate is now formed with two flanges in 
place of the angle-bars. The detail is an excellent 
example of the advantages of this system of working, 
which in this position is, so far as we are aware, quite 
novel, although flanged smoke-box front plates have 
been for some time used by some of our agricultural 
engine builders. Mr. Holden is also providing for the 
flanging of plates in side tanks. In tenders also pre- 
parations are being made for substituting flanged edges 
tor angle-bars. Splasher plates on locomotives are 
now nearly all flanged, these forming very excellent 
examples of metal-work. All the flanging is done in 
the works at Stratford, where there is a very complete 
hydraulic plant for the purpose. Another detail in 
which the newer designs differ from our illustrations is 
in the fact that all stay brackets supporting the outer 
frame from the inner one are likewise flanged, as like- 
wise is the front buffer-plate stay supporting the inner 
side of the framing. In our illustration (see Fig. 2) 
angle-bars riveted on are shown. 

he tender axle-boxes are constructed so that by 
loosening a bolt the well containing the lubricating 
can be withdrawn and the bearing examined. 
Mr. Holden has also made a change in the newer design 
in regard to the large and small reservoirs for the 
Westinghouse brake. These are shown in Fig. 1 as 
cylindrical, whereas the footplate casting is now used 








for —ae reservoirs, This forms a very neat and 
compact job. 








We now turn to the liquid-fuel burning arrange- 
ments, as illustrated in detail in Figs. 8to 12. The 
liquid fuel is carried in tanks in the top of the tender, 
as shown’ in Fig. 5, the coil at the fore end being a 
steam warmer for cold weather, so that the oil may 
not become too thick to flow easily. From the tank 
it is taken by a pipe to the engine footplate, there 
being a suitable flexible connection. Through the 
water space between the firebox and shell two openings 
are made in the front of the boiler at a level with the 
footplate, and through these the two oil injectors used 
protrude, as shown. The orifices are formed by 
means of two short cylinders, the outer one being of 
copper and the inner of steel. The necessary holes being 
cut in the inner and outer boxes, the copper cylinder 
is driven in tight and the ends are flanged over on the 
outside. On the inside are two annular projections 
or collars solid with the metal. The steel cylinder or 
ferrule, which is a driving fit to the copper cylinder at 
its larger internal diameter, i.e., where the collars do 
not project, is then forced in, and as its external 
diameter is greater than the internal diameter of the 
flat ribs or collars, the latter have to give way, and 
the result is the ribs are transferred from the inner to 
the outer circumference of the copper cylinder simply 
by the pressure of the steel ferrule when the latter is 
forced in. The ribs are so distanced from the ends of 
the cylinder that when they are forced to the outer 
circumference they abut against the inner edges of the 
inner and outer firebox plates, the edges of the plates 
being thus gripped between the outer flanges of the 
copper cylinder and these ribs, The detail may be 
seen, though on rather a small scale, in Figs. 1 and 2 
on our two-page plate. 

The fuel injector used by Mr. Holden is illustrated 
in Fig. 12, page 764, and the general arrangement will 
be plain from the illustration, the steam and oil 
passages being marked on. It will be seen that ad- 
vantage is taken of this injector to exhaust the 
air for the vacuum brake, which is used in addition 
to the regular Westinghouse brake installation, 
a continuous vacuum of 22 in. being maintained, 
or when the vacuum brake is not in service, hot air can 
be fed to the burners from heating pipes arranged in 
the smokebox. 

The nozzles of the injectors are placed inside the 
injection orifices, as shown in Figs. 1 and 2. There 
is provided, as shown in Fig. 12, a ring blower. This 
consists of an annular chamber surrounding the nozzle 
of the injector, and pierced with holes. From these 
steam issues, and in this way the oil injected is more 
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completely atomised, so that very rapid combustion is 
obtained. No extra firebrick is required in the firebox 
when burning liquid fuel on Mr. Holden’s system be- 
yond the wall shown beneath the arch. The con- 
trolling arrangement is shown in Figs. 8, 9, 10, and 11 
on the present page. Fig. 8 isan elevation, and Fig. 9 
a plan, whilst Figs. 10 and 11 are a sectional elevation 
and Syme of the oil valve by which the supply of 
liquid fuel is shut off or graduated. It will be seen 
that the handles of both burners are connected, so that 
the operator can work from either side of the foot- 
plate. The milled wheels B” and B’ lift the valves 
C’ and C’, shown in Fig. 8, and in detail in Figs. 10 
and 11. When this valve is raised the supply is full 
open for the liquid fuel to pass to the injector, The 
valve, however, may be closed, and then by turning 
the handle A asmaller supply can be admitted. This 
is effected by means of the hole in the valve shown, 
the arrangement, in fact, being that of a screw-down 
valve and of a plug-cock combined. 

The usual practice in working on Mr. Holden’s 
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TENDER FOR LOCOMOTIVE USING LIQUID FUEL; GREAT EASTERN RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR. JAMES HOLDEN, M. INST. C.E., M.I. MECH. E., LOCOMOTIVE SUPERINTENDENT. 
(For Description, see Page 762.) 
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VACUUM PUMPS. 


CONSTRUCTED BY THE PULSOMETER ENGINEERING COMPANY, LIMITED, ENGINEERS, LONDON. 
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system of liquid-fuel burning, is to keep the bars of the 
rate covered with about 3 in. of solidfuel. This may 
- coal, coke breeze, or a mixture of coal and chalk, or 
coal and broken firebrick may be used. The combus- 
tion of this solid fuel is checked by partially closin 
the dampers, the necessary air for the combustion o 
the fuel being introduced by the action of the ring 
blower above the solid fuel base. The fuel used at 
the present time is astatki, but coal and oil gas tars, 
and creosotes can be burnt with equal facility, One ton 
of these liquid fuels will replace 2 tons of coal, and 
this large difference in the economic value of the two 
fuels is attributable to the higher calorific effect of the 
liquid fuel, and also to the fact that age song: com- 
bustion is insured by the action of the ring blower 
without it being necessary to heat up any large volume 
of superfluous air, It is evidently not necessary to 
open the firedoor to admit liquid fuel ; moreover, the 
fire can be regulated exactly to the requirements of 
the work simply by a turn of the controlling valves, 
The engine is fitted with Mr. George Macallan’s vari- 
able blast nozzle, a detailed description of which 
appeared in ENuINEERING, vol, |., page 215, and which 
is now fitted to nearly 400 of the Great Eastern engines. 

At the Stratford works there are several stationary 
boilers worked with liquid fuel obtained from the 
company’s oil-gas works. These boilers are of the 
locomotive type, and work at 135 lb. pressure. 
Formerly they burnt 3 tons of South Yorkshire coal 

er day, and are now consuming 290 gallons of liquid 
Fuel, with 4 cwt. of coal (for lighting up, &c.), to do 
the same work. Coke breeze is also used as a base for 
the fire. 

On the express engines illustrated the coal consump- 
tion is 35.4 1b. per mile, taking the average of over 
3000 miles or a month’s running. With liquid fuel the 
average for the same work is 11.8 1b. per mile for coal for 
lighting up, standing, &c., and 10.5 lb. of oil per mile ; 
making a total of 22.3 lb. of combined liquid fuel and 
coal per mile. 

We recently were able, through the courtesy of Mr. 
Holden, to make a run on the footplate of the engine 
No. 761, when she was hauling the boat express from 
Liverpool-street to the Parkeston Quay (Harwich), in 
connection with the Great Eastern Railway Company’s 
admirable Continental service by the Hook of Holland. 
The liquid fuel arrangements were, of course, in full 





operation, and worked admirably throughout, The 
trip was made without a stop, the steam pressure 
se absolutely steady throughout, During 
the whole run of 79 miles, the fire, that is, the 
coal fire, did not require attention more than 
half a dozen times, and then only to put a little 
coal where it was getting a little thin, the fire- 
man’s berth being really a sinecure. We give in 
Fig. 13, on page 768, a section showing the ients 
on the line, and it will be seen that there are 
some fairly stiff lengths even in Essex. Just after 
starting from Liverpool-street, there is an incline of 
1 in 70, but this is only for a short distance. The 
stiffest climb on the down run is between Romford and 
Brentwood, where it runs about 1 in 97, and is quite 
long enough to pump the steam out of a boiler hardly 

reased, unless the fires are in good order, This 
ength was taken without variation in the pressure, the 
driver having perfect control by means of his fuel-regu- 
lating valves, Wefinally raninto Parkeston with hnodily 
more fire than a few dully glowing cinders that the 
fireman could have envied off in a bucket. There is 
no doubt that for locomotive work, and, indeed, so far 
as we can judge, for other kinds of work too, the com- 
bined system of solid and liquid fuel is the right thing 
when liquid fuel is burned at all. Indeed, we look on 
it that the only point open to question is that of money 
cost. We believe that with liquid fuel at twice 
the price of coal—and it is procurable at that in many 
localities—it is equally as cheap as coal, and the other 
great advantages are thrown in. There are, of course, 
certain positions where even a slight excess in money 
cost is not of high importance, and for such pur- 
poses we anticipate Mr. Holden’s system will be used 
with increased advantage, 





VACUUM PUMPS. 

WE illustrate on this page a set of vacuum pumps 
made by the Pulsometer Engineering Company, of 
Nine Elms Iron Works, London, S.W., and specially 
designed to produce rapidly high vacua, such as are 
ordinarily obtained by the Sprengel and other forms 
of mercury pumps ata great expenditure of time. The 
long periods thus occupied have been very prejudicial 
to the conducting of those numerous operations where 





a high vacuum is requisite. The capacity of these 
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pumps is 100 cubic feet of air per minute. As will be 
seen from our engravings, Figs, 1 and 2, the — 
are of the compound type, having five cylinders. The 
diameter of the two large cylinders ie 15 in., and of 
the intermediate 9 in., while the compressed vapour is 
finally expelled by a fifth and jon “8 pump. The 
vacuum rare is short of a perfect vacuum by 
less than .003 millimetre only, as measured by the 
McLeod gauge. This vacuum is said to be a much 
better one than is required for incandescent lamps, 
and the gain in time as compared with the mercury 
pumps is very great, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 5, 1894. 

Raits are down to 22 dols., and the demand is light. 
Buyers will not place large orders before January, in 
the belief that quotations will be lowered to 20 dols., 
with billets at 15 dols, This allows a sufficient margin, 
in the opinion of railway managers. Large require- 
ments for plate and structural material are in sight, 
aggregating between 60,000 and 70,000 tons. Prices 
have weakened on large orders, The iron trade will 
not show much sign of activity until after ee 10. 
Bridge-builders will present specifications for large 
supplies next week, Western iron centres are more 
active, because of improving demand for the smaller 
mills and shops, in which winter requirements are 
being covered. 











Dock Marrers at Hutt.—The directors of the North- 
Eastern Railway Company have approved plans for new 
coal-shipping appliances at the Albert Dock, Hull, and 
instructions have been given to proceed with the work at 
once, There are to be two new hydraulic hoists, with 
spouts capable of shipping at a height of 50 ft., on the 
south side of thedock. The lines of railway on the same 
side of the dock are also to be renewed and rearranged. 





LANCASHIRE, DERBYSHIRE, AND East Coast Raitway. 
—It was announced on Monday that the western portion 
of the Lancashire, Derbyshire, and East Coast Railway 
has been abandoned, because the subscriptions did not 
justify the directors in proceeding with the works. The 
western end is that part of the line running across Der- 
byshire, Cheshire, and Lancashire, and connecting 





acclesfield, Warrington, Knutsford, and Liverpool, 











766 


ENGINEERING. 


[Dec. 14, ‘ 894. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was quiet in the 
ig-iron warrant market last Thursday forenoon. Some 
0,000 tons of Scotch changed hands, the cash price 
falling 1d. per ton at 42s. 5d. Cleveland was steady. In 
the afternoon the tone was flat, only about 5000 tons of 
Scotch iron, including some option lots, being dealt in, 
and a few lots of Cleveland, and the cash price in each 
case gave way 4d. per ton. Ab the close the settlement 
rices were—Scotch iron, 42s. oe. per ton; Cleveland, 
. 44d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 43s. 44d. and 42s, 3d. per ton. fair 
amount of business was done on the following fore- 
noon. Other 10,000 tons of Scotch and 5000 tons of 
Cleveland were forthcoming from the same quarter as the 
great bulk of the selling has recently come from. In addi- 
tion, other operators sold about 5000 tons of Scotch. 
Prices were unchanged from the previous day’s close. 
There was rather more _— to sell forward, much 
of the Scotch iron dealt in being on month account. The 
market was quiet in the afternoon, when upwards of 8000 
tons of Scotch iron changed hands. No change was re- 
ported in any of the settlement prices. There was a con- 
siderable amount of business done on Monday, and the 
feeling was firmer. The buying was almost wholly 
limited to Scotch iron. Prices met with an improvement 
all round from 14d. to 3d. per ton, and in all cases 
the settlement prices were advanced 14d. per ton. 
Tuesday’s forenoon market was very firm, but not active. 
The sales of Scotch iron nearly reached 10,000 tons, and 
the cash price advanced 3d. per ton. Cleveland also 
advanced 4d. per ton, but neither it nor hematite iron was 
dealt in. In the afternoon the market was a shade easier. 
About 10,000 tons of Scotch were sold, and the price 
dropped 4d. per ton. Cleveland and Cumberland hematite 
iron were both quoted ld. per ton down. The settlement 
prices at the close were, respectively, 42s. 6d., 35s. 6d., 
438. 44d., and 42s. 44d. per ton. There was a very 
limi turnover this forenoon, and the tone of the 
market was dull, and prices declined a little. The 
afternoon market was quite inactive, and the close 
was dull, with Scotch iron at 42s. 5d. cash sellers. 
The settlement prices were, oy 4 428. 44d., 
35s. 6d,, 48s. 44d., and 42s. 44d. The following are the 
quotations for several No, 1 special brands of makers’ 
iron: Clyde, 50s. per ton; errie and Calder, 
see 6d. | ied 2 v4 6d. ; — od Chipnes 
oregoing ship at Glasgow ; Glengarnock (ship 
at Ardrossan), 51s.; Shotts (shipped at Leith), 53s. 6d. 
r ton; Langloan and Carron still out of the market. 
here are now 70 blast-furnaces in Scotland making pig 
iron, as compared with 15 at this time last year—the 
three additional furnaces now blowing being at Glen- 
garnock Works. At the same time in 1892 there were 72 
furnaces blowing in Scotland. Last week’s shipments of 
pig iron from all Scotch ports amounted to 6772 tons, 
against 4345 tons in the corresponding week of last year. 
These included 200 tons for South America, 222 tons for 
India, 480 tons for Australia, 1020 tons for Italy, 120 tons 
for Spain and Portugal, 618 tons for China and Japan, 
smaller quantities for other countries, and 3834 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 288,044 tons yester- 
day afternoon, as compared with 288,546 tons yesterday 
week, thus showing a reduction for the week amounting 
to 502 tons. 


Finished Iron and Steel Trades.—The condition of the 
finished iron and steel trades remains much the same as 
it has been for the past two or three weeks ; if angeniae. 
manufacturers are worse off for orders. The malleable 
iron firms have reduced their prices between the highest 
and lowest grades of bars by 2s. 6d. per ton.- Business 
with the East is so keenly cut that many makers prefer 
to retire from the market, electing rather to put their 
works on short time than accept the unprofitable terms 
now offering. 


Spanish Iron Ore Imports at Clyde.—There has been a 
considerable recovery in the imports of iron ore from 
Spanish ports during the past month. For the previous 
three months, owing to the Scottish miners’ strike and 
damping down of furnaces in the west, the imports fell 
off to a few thousand tons monthly. Last month’s land- 
ings amounted to 41,075 tons, as against 9880 tons in 
October, and 1800 tons in September. As contrasted with 
1898, the — in November show an increase of 26,025 
tons, but for the last quarter of 1893 Scottish furnaces 
had to be damped down owing to the English miners’ 
strike, which was followed by a short Scottish miners’ 
strike. On the 11 months the decrease is 58,071 tons. 
The returns, specially compiled, are : 


Month. Eleven Months. 
Vessels. Tons. Vessels. Tons. 
1889 26 36,746 305 430,190 
1890 10 =:15, 908 302 441,635 
1891 24 31,500 188 249,648 
1892 21 9,334 327 514,886 
1893 10 15,050 214 343,046 
1894 me 21 41,075 171 284,975 
Spanish Pig Iron Imported into the Clyde.—Within the 
past few days a cargo of 1200 tons of Spanish hematite 
ig iron has been discharged at Glasgow Harbour for a 


lasgow firm of iron merchants. A considerable period 
has elapsed since a cargo of Spanish pig iron was landed 
at Glasgow, but there were then exceptional speculative 
reasons, which do not seem now to exist. 

Steel Geypenter Managers.—It is reported this week 
that Mr. James Riley, manager to the Steel 
Company of Scotland, took leave a few days ago of the 
leading servants of the company who had worked under 


him at the Newton and Blochairn Steel Works and in 


the town office. He has severed his long connection 
with the company in order to enter upon the duties of a 
similar post in connection with the Glasgow Iron and 
Setel Company. His successor, Mr. Archibald M‘Lellan, 
who was formerly secretary to the company under Mr. 
Riley, has this week been inducted into office as general 
manager, in which capacity he has for some time been 
serving the Calderbank Steel and Coal Company. 


Glasgow Copper Market.—Some copper changed hands 
last Thursday forenoon at 39/. 188. 9d. and 40/. per ton 
cash, and in the afternoon the market was stronger, 
40l. 1s, 3d. per ton being paid for 25 tons, while at the 
close there were buyers offering 1s. 3d. more per ton, the 

rice thus showing a rise of 2s. 6d. from the forenoon. 
The three months’ price advanced 5s. per ton. Copper 
was idle and the price unchanged on Friday forenoon. In 
the afternoon, however, the market was firmer, 25 tons 
being bought at 407. 15s. per ton three months. There 
were sellers over at the finish at that price. A smart 
rise in price took place on Monday, sellers at the close 
of the forenoon market wanting 40/. 11s. 3d. per ton 
cash, and 411. three months, while in the afternoon they 
wanted 411, 2s. 6d. and 41/. 10s. per ton respectively. 
Yesterday morning there was a slight reaction, no doubt 
due to a few realisations for profits, consequent on the 
smart advance on Monday. In the forenoon 100 tons 
changed hands at 40/. 17s. 6d. cash, and 411. 5s. 6d. three 
months; and in the afternoon 75 tons were sold at 
411. 8s, 9d. 11 weeks. No business was done this fore- 
noon, and in the afternoon up to 41/. 8s. 9d. three months 
was paid. 

New Shipbuilding Contracts.—Messrs. Russell and Co., 
Greenock and Port Glasgow, are reported to have con- 
tracted to build two large steamers, the engines for which, 
it is understood, will be supplied by Messrs. Dunsmuir 
and Jackson, Govan. One of the steamers will be about 
4000 tons, and is stated to be for a Liverpool firm of 
steamship owners. Messrs. Mackie and Thomson, Govan, 
who make the building of steam fishing trawlers a 
speciality, have received an order for two such vessels 
from a Hull firm. The steamers will be about 100 ft. 
long, and will be fitted with engines by Messrs. Muir 
and Houston, Glasgow. 


Institution of Mechanical Engineers: Summer Meeting 
to be held in Glasgow.—A preliminary meeting of engineers 
was held in Glasgow to-day, Sir Renny Watson presiding, 
for the purpore of taking action in view of the next 
summer meeting of the Institution of Mechanical Engi- 
neers being held in this city. A large committee of well- 
known men was formed, and Professor Archibald Barr, 
D.Sc., C.E., was appointed hon. secretary. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesverday the attendance 
on ’Change was rather large, and the market was better 
in tone than it has been for some time past. Sellers 
advanced their prices a little, and they reported more 
business doing. There were a few inquiries for delivery 
ahead, and one or two contracts for forward delivery were 
entered into. Consumers of pig iron appeared to be more 
disposed to buy, believing that they are not likely to be 
able to purchase on much easier terms than rule at present. 
Several lots of No. 3 g.m.b. Cleveland pig iron changed 
hands at 35s. 6d. for prompt f.o.b. delivery, and sellers 
would not listen to a quotation below that price. For 
delivery over the first three months of next year 35s. 9d. 
was asked and realised, but purchasers reported that they 
were able to do business at rather less, The lower 
qualities of pig iron were a shade firmer. For No. 4 
foundry 34s. 9d. was asked, and for ony Fay 33s. 9d. 
Middlesbrough warrants, after touching . 6d., closed 
35s. 5d. cash buyers. There was no improvement in east 
coast hematite pig iron. The supply was considerably 
in excess of the demand, and quotations were very weak. 
Nos. 1, 2, and 3 could be bought at 42s. 6d. for early 
delivery. Spanish ore was steady. Rubio could not 
easily be bought under 12s. 14d. ex-ship Tees. To-day 
the market was steady. There was no change at all in 

rices. A good number of inquiries were reported, but 

usiness was, if anything, rather quieter than yesterday. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades must still be described as very dull, but 
it is some satisfaction to notice that what change has 
occurred since our last report is for the better. Quota- 
tions for some c of material have been put up a 
little, and a few orders have recently been placed. Ship- 

lates are considerably stiffer, shipbuilders who have 
pion quake’ to accept orders for vessels at remarkably 
low rates having recently pl: a few orders. Inquiries 
from abroad are also decidedly more encouraging than 
they have been for some time past. Common iron bars 
are quoted 4/. 17s. 6d.; best bars, 5/. 7s. 6d.; iron and 
steel ship-plates, each 4/. 15s.; and iron and steel ship- 
angles, each 4/. 10s. to 4/. 128. 6d.—all less the customary 
24 per cent. discount for cash. Heavy sections of steel 
rails remain at 3/. 12s. 6d. net at works. 


Cleveland Iron Trade in 1894.—The output of ironstone 
from the Cleveland mines in 1894 has reached about 
5,000,000 tons. The output for 1893 was 4,625,520 tons. 
The make of Cleveland pig iron in 1894 is estimated at 
1,425,000 tons, against 1,388,043 tons in 1893. Over 
the 11 months ending November, 1894, the stocks of 
Cleveland pig iron increased by 37,737 tons, and 
there will probably be some addition to make to this 
quantity for the month of December. The make of 





hematite, spiegel, and basic pig in 1894 is put at 





1,541,000 tons, against 1,336,141 tons in 1893. As to the 
stocks of these latter classes of iron there are no statistics 
available. The make of all kinds of pig iron in the Cleve. 
land district in 1894 has, it will be seen, reached 2,966,000 
tons, while the quantily made in 1893 was 2,724,184 tons, 
The make of all kinds of pig in 1890 amounted to 2,846,089 
tons—viz., of Cleveland iron 1,539,250 tons, and of hema- 
tite, spiegel, and basic 1,306,839 tons. The increase of 
recent years has been in the production of hematite, 
Wages at the Cleveland ironstone mines have not been 
altered during the past year, a so far as the men 
benefited by a uction in the charge made to them 
for blasting powder. At the blast-furnaces in Cleveland 
the wages are 1 per cent. higher than at the end of 1893. 
The shipments of pig iron to foreign countries from the 
port of Middlesbrough during 1894 are estimated at about 
500,000 tons; the quantity in 1893 was 492,406 tons. The 
shipments of pig coastwise in 1894 will reach about 
440,000 tons, against 421,677 tons in 1893. The total 
shipments of pig, foreign and coastwise, will, therefore, 
be about 940,000 tonsa in 1894, against 914,083 tons in 
1893. The shipments of manufactured iron and steel to 
foreign countries in 1894 will probably amount to about 
230,000 tons, against 232,055 tons in 1893. The coastwise 
shipments will, it is estimated. reach about 145,000 tons, 
against 127.495 tons in 1893. The total shipments, foreign 
and coastwise, of finished material will be approximately 
375,000 tons for 1894, against 359,550 tons in 1893. 

The Fuel Trade.—Coal and coke keep pretty steady. 
Prices are hardly, if at all, altered since lust week. Good 
blast-furnace coke cannot easily be bought under 12s. 3d. 
delivered here over next year. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of a Well-known Engineer and Manager.—Death 
has removed Mr. James Wilson, of Silkstone Common, 
near Barnsley, at the age of 72. Deceased was well known 
throughout Yorkshire as an authority on mining 
matters. He was a native of Chester-le-Street, Durham, 
and began work early as a trapper in a Durham 
coliiery. Having had an early practical training as a 
lad, he secured various responsible itions when a 
young man, and in 1864 went to take charge of the Vic- 
toria Colliery, Snydale, near Pontefract. In the follow- 
ing year he became manager of the Darfield Main 
Colliery, Wombwell, and was there when the disastrous 
explosion swept away 360 workers. During the time the 
colliery was closed he took an active part with other local 
mining engineers in the management and reopening of 
the pit. In the year 1871 he was appointed certificated 
manager of the Oaks Colliery, and held the appointment 
until 1888, Since that time he has been manager of the 
Stanhope Silkstone Colliery, and has also had charge of 
several smaller concerns. Deceased took an active part at 
one time in testing various safety lamps with gas, and the 
wr created a good deal of interest in mining 
circles, 


Yorkshire and the Hull Coal Trafic.—The whole ton- 
nage of coal sent to Hull last month was 222,680 tons, 
compared with 170,520 in the same month of 1892. A 
comparison with last year would be misleading, owing to 
the effects of the great strike. Comparing the 11 export 
months of the year, the totals are: 1894, 2,097,646 tons; 
1892, 2,069,800 tons, an increase of nearly 28,000 tons on 
the 11 months, which, considering the opening of the 
year, shows that trade has been very fairly maintained in 
the last few months. London has only taken 129,690 tons 
from the port during the 11 months, as compared with 
245,680 tons in 1892. Prices of steam coal appear to be 
fully maintained, but quotations for house coal are extra- 
ordinarily low for the season of the year. 


The Heavy Trades.—There is no probability of any ex- 
traordinary movement in connection with the iron and 
steel trades this year, but there appears amongst the well- 
informed an impression that there will be improved busi- 
ness when the new year opens. Sellers of Russian bar 
are stiffening their rates already, and declining to contract 
at last week’s prices, but stocks are sufficient for present 
"eg pee Heaviest orders in hand in the iron trade are 

or common bar at 5/. 5s. to 5/. 7s. 6d. per ton, both for 
home use and export. Iron sheets are moving off ve 
slowly. Orders for railway material are coming in a little 
better from the home companies, but they are still short. 
Some fair lines are in hand for large sections in marine 
work, but there is room for much improvement in this 
department. Bessemer billets, guaranteed carbon, are 
quoted 5/. 10s. per ton ; Siemens-Martin, 62. There is no 
pressure of orders for bee» crucible-cast tool steel, but the 
trade is steady. The armour-plate mills are running 
double time, and are likely to do so for some time to 
come, 


NOTES FROM THE SOUTH-WEST. 

Cardif.—There has been a somewhat better demand 
for the best descriptions of steam coal, but no improve- 
ment is reported as regards secondary qualities. The best 
descriptions have made 11s. 3d. to 11s. 6d. per ton, while 
secondary sorts have brought 10s. to 10s. 6d. per ton. A 
steady demand has been noted for household coal, the con- 
sumption of which is increasing with the advance of the 
winter; No. 3 Rhondda large has made 10s. per ton. 
Foundry coke has brought 15s. to 15s. 6d. per ton, and 
furnace ditto 14s. to 14s. 6d. per ton. Spanish iron ore 
has m dull ; rubio has made 11s. to 11s. 3d. per ton. 
The manufactured iron and steel trades show no improve- 
ment. The inquiry for steel rails is limited, and ° 
mer tinplate bars are in less demand. 

Rhondda and Swansea Bay Railway.—The Rhondda 
and Swansea Bay Railway Company was enabled on F'ri- 

















~ 





Dec. 14, 1894.] 


ENGINEERING. 


797 








day to run an engine from Swansea to Port Talbot, over 
a completed line. There is now a through line from 
Swansea to Treherbert, with a direct connection with 
Cardiff and Newport. It is expected that the line just 
completed will be in effective operation next month. 

Water Supply of Merthyr.—A specia meeting of the 
Merthyr Lees of Health was held on Saturday for 
the purpose of considering a Bill to be promoted in Par- 
liament next session, by which power is sought to con- 
struct a reservoir at Neuadd, and to increase the present 
charges for water supply. The question of the increased 
ere elicited a long discussion. It was ultimately de- 
cided that as the time to prepare amendments was short, 
any alteration in the scale of ery a which, upon further 
consideration, might be deemed desirable, should be pro- 
posed when the Bill comes before a Committee of the 
House of Commons. 


Portsmouth. — Negotiations have for some time been 
proceeding between the Lords of the Admiralty and the 
Portsmouth Town Council with a view to the latter body 
resuming possession of the mudlands on the Common 
Hard. The correspondence is now closed, the Admiralty 
having intimated that they require the mudlands, and 
that their resumption by the Council cannot be permitted, 


Coal for the Royal Mail Steamers.—Coal contracts have 
just been let by the Royal Mail Steam Packet Company 
for the ensuing year. The total amount tendered for was 
150,000 tons, and of this quantity a contract for 80,000 
tons has been secured by the Cambrian Navigation Com- 
pany. Tenders of the Ocean Company and of the Powell 
Doffryn Company have also been accepted, but the prices 
have not at present transpired. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports during November 
were as follows: Cardiff — foreign, 867,891 tons; coast- 
wise, 135,508 tons; Newport—foreign, 215.420 tons; 
coastwise, 91,399 tons; Swansea—foreign, 79,784 tons; 
coastwise, 52,340 tons; Llanelly—foreign, 11,585 tons ; 
coastwise, 8481 tons. It follows that the aggregate 
shipments of coal from the four ports in November 
were: Foreign, 1,174,680 tons; coastwise, 287,728 tons. 
The shipments of iron and steel in November were: 
Cardiff, 1696 tons; Newport, 310 tons; Swansea, 930 
tons; Llanelly, ni/; total, 2936 tons. The shipments of 
coke in November were: Cardiff, 3220 tons; Newport, 
716 tons; Swansea, 405 tons; Lianelly, nil; total, 4341 
tons. The shipments of patent fuel in November were: 
Cardiff, 16,423 tons; Newport, 1818 tons; Swansea, 
10,002 tons; total, 28,243 tons. The ageregate ship- 
ments of coal from the four principal Welsh ports durin 
the 11 months ending November 30 were: Cardiff, 
11,998,501 tons; Newport, 3,423,948 tons; Swansea, 
1,634,108 tons; Llanelly, 209,587 tons; total, 17,266,144 
tons. The sggregate shipments of iron and steel were: 
Cardiff, 30,231 tons; Newport, 23,854 tons; Swansea, 
2544 tons; Llanelly, 197 tons; total, 56,826 tons. The 

gregate shipments of coke were: Cardiff, 92,888 tons ; 
Soret, 5180 tons; Swansea, 3009 tons; Llanelly, 
nil; total, 101,077 tons. The aggregate shipments of 
patent fuel were: Cardiff, 265,604 tons; Newport, 41,330 
tons; Swansea, 293,297 tons; Llanelly, nil; total, 
600,231 tons. 





Tue SwepisH West Coast Rartway.—A provisional 
contract has been drawn up between the Swedish State 
Railways and the West Swedish Railway Compeey about 
the purchase by the former of the latter. e transfer 
is to take place on January 1, 1896. The price is to be 
8,100,014 kr., or about 450,000/., besides some 35,0001. for 
land, &c. The State is to take over the whole staff of 
the company, and several obligations, debentures, &c. 





Tue YORKSHIRE CoLLEGE ENGINEERING Soorrty.—At 
a recent meeting of the Yorkshire College Engineering 
Society, presided over by Mr. Ewing atheson, 
M. Inst, C.E., a paper was read by Mr. W. D. Wans- 
brough, of Lincoln, upon the “ Building of a Boiler.” 
The lecturer confined his remarks to the locomotive type 
of boiler. In tracing the growth of boiler construction 
during the last half-century, one is struck by the im- 

rovement in the character of the work; instead of 

iler plates of small dimensions, made of inferior 
material, and having punched rivet-holes inaccu- 
rately spaced and brought into coincidence by the 
frequent use of the drift, we see now a splendid material, 
plates of the largest dimensions, rivet-holes drilled in 
position, hydraulic riveting, double-riveted longitudinal 
seams with inside and outside butt strips, planed or tooled 
plate edges, careful annealing, and many other improve- 
ments. We may consider, therefore, that our boilers of 
to-day are as carefully fitted together as the parts of a 
steam engine. After describing the building and machi- 
nery of a modern boiler factory, the lecturer exhibited 
several samples of steel plate, sections through rivets, and 
test pieces. In describing the hydraulic flanging of plates, 
the lecturer showed, by means of a small model inlead, how 
the throat-plate of a boiler may be made in pairs and 
afterwards cut. This, of course, enables the throat to be 
presse out of the centre as a ring, the operation of the 

ydraulic press being much assisted by the symmetry of 
the plate thus treated. Inthe discussion which followed, 
Mr. Ewing Matheson described a punch of special design, 
which es a small centre out first, and then clears the 
hole out to its full size by shearing a ring of metal out 
equal to one-twelfth of the rivet diameter, thus cuttin 
away the damaged material. This punch is being =a 
where previously punching was not allowed. Messrs. J. 
H. Wicksteed, Watson, Hewson, the chairman, and 
others spoke in the debate. The usual votes of thanks 
brought the proceedings to a close, 








MISCELLANEA. 
Sir E. Leaper Witt1amMs, Memb. Inst. C.E., has been 
elected as the President of the Manchester Association of 
Engineers for the ensuing year. 


A coal tramway has recently been laid down between 
the pits of the Kilburn Colliery Company and the borough 
of Derby, a distance of about 34 miles. The line is laid 
on private property, and is worked by cable traction. 


The directors of the London re Company, 
encouraged by the satisfactory financial results which have 
aapaed the working of their Brixton cable line, have 
just decided to extend their cable lines to Streatham. 
io, Dick, Kerr, and Co., Limited, have been intrusted 
with the carrying out of the work, which, it is antici- 
pated, will be finished by next summer. en com- 
pleted this line will be able to give a car every 14 minutes. 


The traffic receipts for the week ending December 2 


on 33 of the principal lines of the United Kingdom | - 


amounted to 1,421,862/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
of the same lines amounted to 1,387,604/., with 18,388 
milesopen. There was thus an increase of 34,258/. in the 
receipts, and an increase of 134? in the mileage. The 
aggregate receipts for 22 weeks to date amounted on the 
same 33 lines to 34,484,429/., in ———— with 
32,451,628/. for the corresponding period last year; in- 
crease, 2,032,801. 


Writing to Indian Engineering, Mr. F. J. E. Spring 
gives some figures as to the amount of excavation re- 
quired in well-sinking. As is well known, the amount of 
excavation required is greater than the displacement of 
the well. r. Spring’s figures relate to the Kistna 
bridge, where the cylinders were sunk in a coarse but 
clean and free-flowing sand. The dredger buckets had a 
nominal capacity of 40 cubic feet, and came up full. The 
quantity it was necessary to dredge to sink the wells 
varied from 1.86 to 1.33 times the displacement of the 
wells. This latter figure was only ed in the case of 
one well, the average being 1.62 times the well displace- 
ment. The average rate of sinking, Mr. Spring states, 
was about 4000 cubic feet of well displacement per day of 
8 to 9 hours. 


For 1895 Mr. V. de Michele, of 14, Delahay-street, has 
modified his standard tests for Portland cement, so that 
they now read as follows: Pats4 in. thick in water, ab- 
solutely sound at seven days; tensile strength, 400 lb. 
per square inch at seven days ; fineness, 5 percent. residue 
ona 50 sieve. The pats to be gauged on glass, immersed in 
water immediately, and left there for the whole period ; 
one pat to each three bricks. The test bricks to be gauged 
by a skilled man, with a minimum quantity of water, 
and well rammed into moulds. The average of three to 
be taken, which shall represent about 100 tons or less. 
The strain to be applied as quickly as possible. The 
sieve to have 2500 holes per square inch, and to be of 
wire not less than .007 in. (34 B.W.G.) in diameter. 
Shaking to be continued for five minutes. 


Messrs. Galloway, Limited, are now making for the 
Johnson Company, Ohio, U.S.A., two large pairs of 
horizontal high-pressure non-condensing engines. The 
larger engine has cylinders 55 in. bore by 5 ft. stroke, 
with crankshaft bearings 22} in. in diameter, and the 
total weight of this engine will be about 300 tons. The 
smaller engine has cylinders 48 in. bore by 4 ft. 2 in. 
stroke, with bearings 194 in. in diameter, and the total 
weight will be about 200 tons. The pressure at which 
both engines will work is 150 lb. per square inch, and 
it will be seen that the engines are probably as large as 
any that have ever nm made in connection with 
rolling plant. Such an order as this from the United 
States is very unusual, as in certain directions steam 
engine building there has been brought to a very high 
degree of perfection. 


In some of his recent experiments, Mr. W. Spring has 
shown that two carefully prepared pieces of aluminium, 
when pressed together and heated to a temperature of 
784 deg. Fahr. for a period of eight hours, showed signs 
of incipient welding. Gripping one piece in a chuck, the 
other could be turned without the joint breaking. Con- 
sidering the difficulty of soldering aluminium, this experi- 
ment is noteworthy. Similar results were obtained with 
other metals when clean surfaces were pressed together 
and subjected to prolonged heating, though the tempera- 
ture in gg Bae was far below the melting point of 
the metal. us, when two fo of platinum were thus 
treated at a temperature of 720 deg. Fahr., or about 
2880 deg. Fahr. below its point of fusion, adhesion took 
place. With brittle metals, such as antimony and bismuth, 
this welding action is not observed. 


The Civil and Mechanical Engineers’ Society on Wed- 
nesday last visited the works of the East London Water 
Company at Lea Bridge, and were shown over by the 
chief engineer, Mr. W. B. Bryan, M.I.C.E., the various 
engines-houses, turbine-houses, and other works of this 
ancient water company. The members inspected four 
Cornish pumping engines, three sets of triple-expansion 
Corliss gear engines, and a new set of triple-expansion 
overhead marine type pumping engines, two compound 
horizontal pumping engines, and four Hercules turbines 
used for pumping. members were also shown a 
rotary pump made by the Drum Engineering Company 
working under a h of 200 ft., which had Sie tested 
and was stated to have yielded an efficiency of 80 per 
cent. ; many and various apparatus for facilitating com- 
munication between districts ; the working and governing 
of the — and pumps ; amongst these being notably 
that of the electrically worked stop-valve, and many in- 
genious contrivances designed by Mr. W. B. Bryan. 








The members were also shown over the new boiler-house ; 
inspected the sluices, the tubular aqueduct over the canal, 
and had a very interesting description given to them by 
the engineer of the working arrangements of the com- 
pany, the difficulties met with and overcome in obtaining 
water from their wells ; and also were shown some of the 
original receipts of Messrs. Boulton and Watt for money 
paid to them at the end of last century for coal saved by 
those pumping engines that had been erected by them. 


Some recent experiments on the strength of copper, by 
Professor A. Martens, show that a noticeable change in 
the behaviour of the metal takes place at about 540 deg. 
Fahr., and becomes very marked at 585 deg. Fahr. and 


630 deg. Fahr. At 720 deg. Fahr. the copper is nearly as - 


soft as at 1000 deg. Fahr. Up to 540 deg. Fahr. the 
strength of the copper is much the same as at zero, but 
then begins to weaken rapidly, the yield point also being 
lowered as shown in the annexed Table, which gives the 
results of experiments on hard-drawn copper wire : 


Heat Applied. Degrees Fahrenheit. 


| 540 630 





SR ! 
Duration of heat 7} 4/10 | 1 + 10 
plied .. ap: | min. | min. min. | miv.| min. min. 





Limit of stretch (yield) | | 
point). Pounds per | } 
squareinch .. . . 52,610 | 52,000 50,200 '47,770 | 30,850 | 10,800 

Maximum load. Pounds | } | 
per square inch .. 57,880 |58,300 56,450 |65,740 |44,790 | 38,670 





During the ib Dr; the experiments of the Massa- 
chusetts State Board of Health, at Lawrence, have been 
directed to determine the conditions under which the 
greatest amount of sewage per acre can be dealt with. 
The best results have been obtained by first running the 
sewage through 5 fv. of gravel, the size of buckshot, 
through which a current of air is passing, and then turning 
the effluent from this filter through a second sand 
filter. Under these conditions, as much as 256,000 gallons 
of sewage per acre per day can be purified, 95.5 per cent. 
of the organic matter being removed, and 99.8 per cent. of 
the bacteria. About three-quarters of the organic matter 
is destroyed in the gravel filter. The sewage in question 
is of about the same quality as that of London. It appears 
that only the upper 6 in. of the filters are liable to become 
fouled by organic matter. The lower layers remain clean 
indefinitely, and even the top layers will partly clean 
themselves if the filter can be given a period of complete 
rest. Other methods of purifying the sewage before pass- 
ing it on to the sand filters were tried, but the results ob- 
tained were not nearly so good. With the preliminary 
gravel filtration the rate of filtration through the sand 
was 655,000 imperial gallons per day, whilst, when 
chemical precipitation by alum was substituted for this, 
the rate of filtration had to be reduced to 214,000 gallons. 
When the sewage was simply allowed to stand without 
treatment, the rate of efficient filtration was 333,000 gallons 
per day, though this result was obtained during threemonths 
only, and during the same three months the figures for the 
gravel filtration process and the chemical proceas were 
750,000 and 443,000 respectively. 





AvuToMATIC AIR VALVE FOR PREVENTING THE FREEZ- 
In@ oF Pipes.—Messrs. O. Berend and Co., of 61, Fore- 
street, London, are introducing an automatic air valve, 
intended to prevent the bursting of pipes by frost. The 
valve is soldered into the water pipe at the highest position 
of the building, and normally is kept closed by the pres- 
sure of the water inside the pipes. In time of frost the 
main cock is closed, and then by opening the lowest tap 
in the building the water in the house pipes can be run 
off, air coming in through the air valve to take its place. 
Thus the pi being filled with air, cannot freeze. On 
turning on the water from the main again, the air valve 
closes automatically. 





BortzR EXPLosions AND THE Boarp or TRADE.— 
The Board of Trade Annual Report upon the working of 
the Boiler Explosions Acts, 1882 and 1890, which has just 
been issued, states that preliminary inquiries, or formal 
investigations, under the provisions of these Acts, were 
held in 104 cases during the 12 months ending June 30, 
1894, This is the largest number of explosions dealt with 
during any similar period since the Act of 1882 came into 
force, although the loss of life is below the annual average, 
24 persons having been killed, and 54 others injured. 
Twenty-three formal investigations were ordered in the 
course of the year, the cases selected for this fuller 
inquiry being those in which there was primd-facie evi- 
dence of neglect in the supervision or management of the 
boiler. r. J. B. Walker states in the report that it is 
to be tted that, notwithstanding the formal investi- 
gations held in this and past years, there has been an in- 
crease in the total number of explosions—many, however, 
being of a trivial nature—chiefly among marine boilers 
and in boilers used for heating purposes in churches, 
chapels, schools, &c. In the latter class there were 21 
explosions during four days in January, due to the freez- 
ing of the water in some portion of the circulating pipes, 
and to the want of caution shown by the attendants in re- 
lighting the fires before ascertaining whether any obstruc- 
tion had been caused by ice. As a matter of general 
interest, it is thought well to remind those who are re- 
sponsible for the ne of public buildings which 
are heated by any kind of water apparatus, and more 
especially those which are not in constant use, that, 
unless precautions are taken, there is a standing risk of 
ice forming in the pipes during severe frost. 
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by Mr. Edw. B. Wain, Assoc. M. Inst. C.E. 
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the Cloud Atlas,” by Mr. Robert H. Scott, M.A., F.R.S, ; ** Rain- 
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Usk, November, 1894,” by Mr. Henry Southall, F.R. Met Soc.; 
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1894,” by Mr. 8S. C. Knott. 
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15, at the Society of Arts, John-street, Adelphi, for the reading 
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Nortu-East Coast INSPITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Wednesday, December 19, at 7.40 p.m., in the Lecture Hall of 
the Subscription Literary Society, Fawcett-street, Sunderland. 
The President will reply to the discussion on his inaugural address. 

e discussion on Mr. A. Young’s paper on “A Brief Outline of 
the Theory of the Rolling of Ships” will be resumed. Paper on 
** An Account of Some Experimental Studies of Ship Acceleration 
and Skin Resistance,” by Mr. F. Caws. 

LIVERPOOL ENGINEERING SocreTy.—Wednesday evening, De- 
cember 19, at the Royal Institution, Colquitt-street, at 8 o’clock, 
whena paper will be read by Professor Oliver J. Lodge, D.Sc., 
LL.D., F.R.S., entitled, ‘‘ The Second Law of Thermodynamics.” 

Socigry oF Arts.—Monday, December 17, at 8 p.m. Cantor Lec- 
tures. ‘‘Modern Developments in Explosives,” by Professor 
Vivian B. Lewes. Lecture IV., ‘‘ Blasting Explosives ”— Require- 
ments ; fiery mines ; a good safety explosive as great a safeguard 
as the safety lamp; explosives employed ; the safety explosives 
now in use; roburite, &e. Wednesday, December 19, at 8 p.m., 
fifth ordinary meeting. ‘‘Forestry,” by General J. Michael, 
C.S.I. Mr. Clements Markham, C.B., F.R.S., P.R.G.S., will preside. 
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LIGHT RAILWAYS. 

Tue Conference on Light Railways held on the 6th 
inst., under the chairmanship of the President of 
the Board of Trade, Mr. Bryce, at the offices of the 
Board, was on the whole a very satisfactory meet- 
ing, comprising representatives of those public 
bodies which are the most immediately interested 
in this proposed extension of our railway system. 
The worst feature in the proceedings was the very 
insufficient accommodation provided for the meet- 
ing. A first-floor room in an ordinary dwelling- 
house is certainly not the place in which to hold a 
conference of this nature. Closely as the seats 
were packed, there was not sitting accommodation 
for all present, and before the proceedings had 
gone very far, the atmosphere became of an ex- 
tremely unpleasant nature. If the Board of Trade 
has no better meeting-place of its own to offer 
the conference when it reassembles early next 
year, we would suggest that the hospitality of 
some public body owning a theatre should be 


4| sought. The Council of the Institution of Civil 


Engineers — whose generosity in this respect is 
so bountiful—would, we think, gladly lend its 
theatre for a purpose so much in unison with the 
objects of the Institution. Whatever may have 
been the inconvenience, however, experienced last 
Thursday week, every one was kept in good temper 


7| by the tact and good-nature of the chairman. 


The question of light railways is a very important 
and very large one, and as the conference lasted 
the whole day, it is evident we cannot hope to give 
our readers even a brief epitome of the opinions of 
the various persons who addressed the meeting. 
Neither can we hope to formulate, with any cer- 
tainty of accuracy, a balance of opinion in favour 
of any of the various points discussed. One 
result of some considerable experience of such 


g5| meetings as this has shown us the difficulty of 


such a task. The chief obstacle to its fulfilment 
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is the varying ability of speakers to express their 


views; and, for one’s own part, to listen to 
speeches all day, in a stifling atmosphere, is an 
extremely trying task, so that attention flags and 
intelligence gets numbed towards the end. The 
course pursued, however, renders it less necessar 


t | that we should give a general summary of the discus- 


sion. The conference was called, as already stated, by 
the Board of Trade, and as a result of the proceed- 
ings, @ committee was appointed to inquire into the 
question at issue, the following being the members : 
Sir Michael Hicks-Beach, the Duke of Sutherland, 
Sir Courtenay Boyle, permanent secretary to the 
Board of Trade, and Mr. F. J. S. Hopwood, assis- 
tant secretary, Railway Department of the Board 
of Trade ; Sir B. Samuelson, Sir Alfred Hickman, 
M.P., and Sir Albert Rollet, M.P., these three 
representing the Association of Chambers of 
Commerce ; Lord Claud Hamilton and Mr. W. L. 
Jackson, M.P., of the Railway Companies’ Associa- 
tion; Mr. Beachcroft, London County Council ; 
Lord Cathcart, of the Royal Agricultural Society of 
England ; Lord Edward Fitzmaurice and Mr. 
Henry Hobhouse, M.P., of the Association of 
County Councils ; Sir B. Baker, of the Institution 
of Civil Engineers ; Mr. Alexander Siemens, of the 
Institution of Electrical Engineers ; Mr. Channing, 
M.P., of the Central and Associated Chambers of 
Agriculture ; Mr. Carruthers Wain, of the Tram- 
ways Institution of Great Britain and Ireland ; 
Lord Thring, Sir A. Rendel, Sir A. Clarke, Messrs. 
W. Meik, W. M. Acworth, Storey, M.P., Hum- 
phrys Owen, and Sellon. 

This, it will be seen, is a very strong committee, 
and the subject ought to be well threshed out 
during its deliberations. It is proposed that the 
report shall be presented before the end of 
January next, when the conference will be sum- 
moned to receive it. As Parliament meets on 
February 5, this will be in time to enable any 
necessary steps to be taken to bring the matter 
before the House of Commons. 

Mr. Bryce laid down pretty clearly in his opening 
speech at the conference what are the chief points 
that have to be kept in view in considering this 
matter. ‘‘ In the first place,” he said, ‘‘ isthe need 
for cheap railways areal one?” Naturally that is 
the fundamental question. The demand for light 
railways has been made chiefly in the agricultural 
interest. Farmers within 40 or 50 miles of big 
cities cannot sell their produce largely because of 
the lack of transport. We find people in London and 
elsewhere willing to pay what really are excessively 
piahouiamtnectidalediagadinnheseboen, andyet 
thousands of acres of land on which such foodstuffs 
could be raised are going out of cultivation, and 
when cultivated the produce is even at times 
allowed to rot on the ground because it costs so 
much to put it into the hands of the consumer. 
On the other hand, we are bringing grain, fruit, 
meat, cheese, and provisions of various sorts from 
the furthest ends of the earth. It pays the Aus- 
tralian fruit-grower to send his handsome but poor- 
flavoured apples to London, whilst thousands of 
trees of the most delicious English fruit, such, for 
instance, as the old ribston pippin, are going to 
decay, because the farmer cannot get sufficient 
return for his time in keeping them in shape and 
free from vermin. It is, however, unnecessary to 
dwell on this subject ; the facts are too patent, with 
the derelict Essex farms right at our doors, and the 
enormous quantities of foodstuffs brought thou- 
sands of miles for our consumption. 

One can imagine an immigrant from Laputa 
being flapped to attention to this question. He 
would probably first ask for precedent. Not so 
very long ago communication between the centres 
of —— in this island was carried on by means 
of bridle paths, or at best mere tracks through the 
country, scarcely passable except in the summer 
season. Then, with increased mechanical skill, 
wheeled carriages became commonly available, and, 
as @ consequence, rough tracks gave way to pass- 
able roads. With still further advance in the con- 
struction of vehicles, the roads were improved, until 
we possessed those splendid highways that were 
the characteristic of the first part of this century. 
We see the public bodies improving the roads to 
meet the requirements of an advancing state of 
means of carriage, and the question might reasonably 
be asked whether more recent improvements in 
means of traction warrant a further advance in the 
construction of roadways; to some it appears as 
unreasonable to confine haulage of materials to the 
present wagon, as it would have been for our 





ancestors to have adhered to the pack-horse when 
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wheeled vehicles became available. The subject 
under discussion is ‘‘ Light Railways,” and we 
should therefore be travelling beyond our province 
in considering whether steam carriages not adapted 
for rails might be permitted on public roads, but we 
may express an opinion that as much good would 
be done to the farmer by the repeal of the benighted 
Act which regulates the traction engine as by any 
other step likely to result from the deliberations of 
the conference. 

With railways, either normal or light, the diffi- 
culty of the position rests chiefly in the fact that 
one vehicle cannot pass another, and, therefore, 
an approximately uniform pace has to be main- 
tained by all. Again, the breakdown of one vehicle 
stops the whole traffic, so that an ill-managed or 
defective carriage may do infinite harm. -For this 
reason it has become necessary to confine the use 
of railways to important and responsible bodies. 
A railway can hardly become a common road like 
the Queen’s highway, open alike to the travelling 
tinker’s donkey-cart or my lord’s coach. It will 
be remembered that it was first intended the rail- 
way companies should simply be owners of the 
roads, upon which any competent person could run 
vehicles, but force of circumstances obliged the 
railway companies to supply and retain control of 
the rolling stock also. 

Whether we have got to the limit, for the pre- 
sent, of a paying demand for normal railways, is 
doubtless an open question, but it is doubtless 
true that a better means of traction is required in 
many parts of the country where a regular railway 
could not be established on a paying basis, 
and, indeed where so important a work is not de- 
manded. There is also little doubt that the pro- 
spects held out to capitalists are not sufficient to 
induce them to risk their money, even in a light 
railway, unless some means be found of enormously 
reducing the cost compared to what it would be 
under the existing law. Mr. Bryce says it would 
be hard to reduce the mere expenses of constructin 
a normal railway, taking into consideration the nat 
and the Parliamentary expenses, below an average 
of 10,000/. a mile; whereas a light railway might 
be made at a cost of from 20001. to 40001. per mile. 
If the whole of the railways in the United King- 
dom, as now existing, were taken, the total cost 
would be found to be not less than 50,000/. per 
mile ; and ,vet railway property is not considered a 
bad investment as a whole, and the stock of 
many lines is at a high premium. Of course 
these lines have the pick of the country; but 
still one would think there is room yet for 
some miles of cheap light railway to be constructed 
and worked at a fair, if not handsome, profit. 
However this may be, there is no doubt the agri- 
culturist wants steam traction made easier in some 
way, and if we are to believe some of his cham- 
pions, he wants it badly. The answer to this asser- 
tion generally is, that if the woes of the agri- 
culturist could be removed by light railways, he 
would take steps to make them ; that the demand 
would create the supply. The argument is alto- 
gether fallacious. If the changing of horse-tracks 
and bridle-paths to. good highroads had been left 
to the initiative of private individuals, we should 
be receiving our scanty supply of goods by means 
of the chapman’s pack to the present day. Rail- 
ways have been made by private capital, but the 
railway enterprise epalred a marvellous impetus 
through the genius of George Stephenson. At 
any rate, there does not ssxem much probability of 
private capital flowing in for light railways at the 
present day ; certainly not from the agriculturist, 
who, at best, has enough to do to meet his weekly 
bills. 

Private enterprise is a great thing, and the 
country in which it is most apparent is likely to be 
the most prosperous ; but under the complex con- 
ditions of our civilisation it is not possible that 
everything can be done by private enterprise. It 
is a national misfortune of the first magnitude that 
the agricultural industry should be in the state 
which it has reached at the present time. It is not 
a matter affecting parishes, districts, or counties 
only, but the kingdom as a whole. If a better 
means of communication will sufficiently alleviate 
agricultural distress, and if private enterprise or 
local enterprise will not make these railways, it is 
the duty of the State to see they are made at public 
expense. 

. Bryce, in his speech, said very 


lainly that 
the example set in Ireland would not 


followed 


elsewhere ; that it would be a waste of time to dis- 








cuss the possibility of financial assistance from the 
central Treasury of the nation. On this point Mr. 
Bryce believes the mind of Parliament is absolutely 
settled ; by which he, doubtless, meant the mind 
of his colleagues. The only specific reason assigned 
by the President of the Board of Trade for this 
settled mind is ‘‘the competition which would at 
once arise in many parts of the country for such 
State aid.” Mr. Bryce has learned the lesson of 
office quickly. It is sufficient excuse for legislators 
to avoid a responsibility if the carrying of it out 
threatens trouble. 

If Mr. Bryce would give no hope of help from 
the State Treasury, some of the representative local 
authorities were quite as emphatic in their protest 
against the county or parish rates being drawn upon, 
or pledged, for the purpose of light railway con- 
struction. That, we were told, was altogether too 
monstrous a thing to contemplate. Some of the 
speakers, representing local bodies, were more 
liberal ; the bold manner in which the members of 
the London County Council spoke being especially 
noticeable. But whatever the difference of opinion 
may be as to the proper means of obtaining the 
money to construct these auxiliary railways, the 
conference appeared to be of one mind as to their 
necessity. That, at least, is a great point gained 
by the advocates of an extension of the system. 

Probably the soluton of the money difficulty will 
be found incompromise. Some light railways may 
be constructed by private enterprise, and any step 
taken to aid this most desirable course will be a 
distinct gain. The enormous sums of money that 
have to be spent before any scheme requiring Par- 
liamentary sanction can be floated, naturally first 
attracts attention, and a good deal was said on this 
head at the conference. Mr. Bryce spoke of a 
guinea a minute as the cost of a private Bill, and 
this is no mere conventional figure. So far as we 
could judge the general sense of those who spoke, 
it seemed to be considered a reasonable plan that 
the County Councils should have the power, upon 
being memorialised by the inhabitants of a district, 
to consider the desirability of a light railway 
being constructed, and if the scheme be approved, 
they should have the option of applying to the 
Board of Trade. If the Board also held the scheme 
desirable and practicable, it should have the power 
to appoint an official assessor, who should put a 
value on such property as was required, and the 
price so fixed should be that paid for the compul- 
sory taking of the land. Such a revolutionary 
scheme will naturally meet with considerable oppo- 
sition, and, doubtless, it has its drawbacks. But, 
after all, the fortunes of individuals are decided by 
less complex means. It is not Parliament only 
that now settles matters affecting the property of 
individuals. The courts of justice daily decide 
cases which affect the fortunes of persons, and 
surely the special body elected by the people to 
control local affairs, when held in check by a respon- 
sible Government department, is as safe a body to 
intrust with equity and fair dealing as twelve ordi- 
nary citizens empanelled as a jury to decide an 
action. Sir Albert Rollit’s remarks on this aspect 
of the case were especially worthy of attention, and 
we are glad to see he has been elected on the Com- 
mittee of Inquiry. 

Another matter which engaged the attention of 
the conference was the relaxation of the present 
law in regard to provision for safety of the public ; 
and here the tone of Mr. Bryce’s remarks was dis- 
tinctly encouraging. The present Board of Trade 
regulations in this respect, are framed to meet the 
case of normal railways where the highest speeds 
and long heavy trains are in use. It is evident 
that with a comparatively light train running at, 
say, 15 to 20 miles an hour as a maximum, many 
precautions required for normal railways are quite 
unnecessary. One speaker at the conference 
told how a certain light railway in the south 
had been running 40 years with an unguarded 
level crossing; the total casualties during 
that period ing experienced by a donkey, 
a cow, and an unfortunate old lady who com- 
mitted suicide under the train. A great deal 
too much has been spent in times past upon the 
donkey, the cow, and the old lady. The original 
promoters of railways had to sacrifice a great deal 
to popular prejudice in early days in order to get 
their Acts at all, and the precedents then set have 
grown into sacred custom. It is doubtful whether 
all the elaborate fencing and guarding of railways 
does not in some measure defeat its end, for the 
more people are looked after, the more careless 





they become ; at any rate we cannot afford to let a 
great national want remain in order to save a few 
careless people the trouble of thinking for their 
own safety. There must be some sort of propor- 
tion even in the care for human life. 

We do not propose now entering upon the engi- 
neering features of the problem of light railways. 
The all-important question of gauge was ruled out 
of the discussion by Mr. Bryce, on the very suffi- 
cient plea that what would suit’ one locality would 
be inadmissible in another. In spite of the pro- 
hibition, however, it was impossible to keep the 
subject altogether out of the discussion. For the 
standard gauge there is the certainly important 
argument that wagons suitable for trunk lines can 
be run, unless the permanent way is altogether too 
light, if the speed be kept low; in fact, it is 
urged that it is not so much a reduction in the 
width of the vehicles as in the speed which 
makes the lightness of the road permissible. If 
the lines are to be laid on the public roads, 
however, the width may bea very important factor ; 
for in any case accommodation must be left for the 
old horse and wagon traffic. Another advantage 
of narrow gauge is that wagons can be more easily 
run right into the fields and buildings of the farmer. 
A line of standard-gauge trucks would be an awkward 
feature on a farm, and a standard gauge wagon 
is itself by no means a convenient vehicle to 
handle. If, however, a standard-guage line be 
out of the question—and doubtless width does 
add to cost—it would be wisdom to accept the 
half loaf than go without bread. The cost of 
transferring freight from truck to truck is stated 
at roughly 6d. per tom on an average of goods, and 
it is needless to point out that this sum is a trifle 
compared to the difference between horse and wagon 
and railway haulage. 

The question of motive power was also ruled out 
of court by Mr. Bryce, and here again local circum- 
stances govern the conditions desirable. 

We have in foreign countries valuable object 
lessons in the working of light railways, and doubt- 
less the committee will collect examples which 
will help in deciding the various questions that will 
be raised. In Belgium the system has been exten- 
sively introduced. There the light railways are 
entirely in the hands of the ‘‘ Société Nationale 
des Chemins de Fer Vicinaux,”’ which was formed 
by an Act passed in 1885, with the object of esta- 
phishing light railways alongtheroads. The capital 
of the Society is contributed one-fourth by the 
State and three-fourths by the provinces and com- 
munes directly interested in the construction of the 
line. Private individuals may subscribe, but the 
amount of capital so raised is exceedingly small. 
The demand for a new line must come from the 
council of the commune, and the lines are made by 
contract. The Society is working about 730 miles 
in all, nearly the whole of which is metre gauge. 
The cost of constructing lines, providing rolling 
stock, &c., has averaged 2688/. per mile, the sum 
paid for land being Jess than 2201. per mile of line.* 
The Belgian light railways have done a great deal 
already to develop the trade and increase the com- 
fort and_ prosperity of the people. That they 
would not have been made without the judicious 
combination of the State and local authorities to 
find money, there can be little doubt. 

In Italy and France light railways have also 
been developed to a considerable extent, and have 
proved a great benefit to these countries, whilst in 
Sweden there has been an extensive light railway 
system in use for many years past, as our readers 
are aware.t We do not, however, propose enter- 
ing further into details of foreign light railways in 
this preliminary article, as the subject is one that 
will require separate treatment at a future date. 

In conclusion, a word of commendation must be 
said for the Board of Trade upon the liberal course 
they have taken in opening up this important ques- 
tion in the businesslike and sensible manner that 
has been pursued. 





INTERCOLONIAL TRADE AND 
COMMUNIOATION. 
THERE has been published this week the report 
of the Earl of Jersey, as the representative of 


* See report of Major G. W. Addison, R.E., to Presi- 
dent of the Board of e, December 4, 1894. 

+See article on “ Light Railways in Sweden,” En- 
GINEERING, July 8, 1870; also, ‘‘Swedish Railways ; 
their Cost, Gauge, and S ,” ENGINEERING, Feb- 
ruary 21, 1873; and ‘Swedish Railways; Technically 
and Commercially,” January 13, 1888, 
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the Imperial Government at the Colonial Con- 
ference at Ottawa in June last, when various 
schemes directly connected with the consolidation 
of the empire were discussed—the establishment of 
differential reciprocity in trade, the Government 
subsidising of Atlantic and Pacific steamers on 
an Empire route to the East, and of colonial 
cable connection under Imperial control. Lord 
Jersey was peculiarly suited for the work, as he is 
in full sympathy with the spirit of the federation 
movement, and these schemes lie at the very root 
of Imperial unity. The strategic importance of the 
proposals no one can gainsay ; nor can much doubt 
be entertained as to practicability, but there are 
financial and diplomatic difficulties when one con- 
siders the details. 

The most important point discussed in the report 
has relation to the proposed Empire route to Aus- 
tralia, across the Atlantic by 20-knot steamers to 
Quebec in summer and Halifax in winter, thence 
by Canadian Pacific Railway to Vancouver, and 
across the Pacific by 16-knot steamers to Sydney, in 
New South Wales. The proposal by Mr. Huddart 
has been stated already in ENGINEERING, and need 
be but briefly indicated. Four Atlantic steamers 
for a weekly service, and five Pacific steamers 
fora fortnightly service, would involve a capital 
expenditure of three millions, and the promoter 
desires a subsidy equal to 10 per cent., or 300,0001. 
per annum. As to the adequacy, Lord Jersey says 
that at first sight 10 per cent. seemed considerable, 
but Canada consulted expert advice, and, more- 
over, ‘‘the annual expenses connected with the 
maintenance of shipping property are very large in 
proportion to the capital invested.” The Pacific 
boats (16 knots) are put at 250,000). each. This 
annual subsidy is to be made up, 175,000l. by 
Canada, 75,0001. by Britain, and 50,0001. by Aus- 
tralia. Canada has voted the sum for 10 years ; 
but, as it is put in the official report, it will not be 
an easy matter to make up the Australian quota. 
New South Wales gives 10,0001. and Fiji 15001. 
Victoria, Queensland, and New Zealand desire the 
boats to call at their ports, and then they 
will grant a subsidy, while South and West Aus- 
tralia are not interested. Then for Britain the 
average legislator, and particularly when he is not 
sitting over the Treasury, is very patriotic, and a 
confirmed Imperial federationist, but when he is 
treasurer it is quite another story. In any case 
real advantage must be proved before subsidy can 
be voted, and, with full sympathy in the scheme, 
Lord Jersey places the case, perhaps, more as a 
pleader than as a Government matter-of-fact re- 

orter. He arranges the accounts to show that the 
75,0001. could be spent while actually saving some 
money ! 

First, however, as to raison d’étre. We have to 
consign our Eastern mails to foreign Powers for 
transmission part of the way. That is humiliating, 
and would, perhaps, be dangerous with war raging. 
Halifax would be 36 hours nearer London, Quebec 
24 hours, Chicago and New York would also be 
nearer. Fog obtrudes itself here, but Lord 
Jersey points out that it also is experienced 
on the New York route, but that the fastest 
steamers, relying on the frequent use of the fog- 
horn to warn other vessels, and on the tem- 
perature of the water to indicate the vicinity of 
icebergs, do not materially slacken speed on that 
account. We do not accept the alarmist views 
that have been put forth; but it should be re- 
membered that the fog is most prevalent off the 
Newfoundand coast, and that for several months in 
the year, particularly early summer, the New York 
vessels give it a wide berth. ‘‘ Any delay on account 
of fog would be more than counterbalanced by the 
comparative shortness of the open sea route.” 
Open sea probably means before the steamers come 
off the Newfoundland coast. But, after all, the 
‘‘safety and punctuality of the Allan steamers,” as 
proof that the natural difficulties are not of such 
a dangerous character as to forbid the carrying out 
of this scheme, is always a factor. The time to 
Sydney would be 28 days, and to New Zealand, if 
it were called at, 26 days, while to the Kast the 
time would be less. The average time by the 
P. and O. steamers is given as 344 days ; but they 
call at many points by the way, and, moreover, 
Sir Thomas Sutherland told the shareholders of the 
company last week that they were watching events, 
and, as earnest of what was to come, said the 
directors had taken advantage of the plethora of 
gold to secure a big loan for eventualities. Above 
all these considerations is the advantage of having 


two routes, especially with one entirely within 
British territory. Moreover, iron sh neth iron, 
and the P. and O. and Orient may be the better of 
opposition. 

The financial part of Lord Jersey’s scheme is 
simplicity itself, almost too simple. The New 
York lines, we are told, get 104,2311. for the mails. 
New York and Chicago being nearer to the Cana- 
dian port, half, or at least a part, of the money 
might be given to the Canadian boats. Thus we 
would have only one accredited mail steamer per 
week to the States direct. Then the English and 
Australian mails vid Brindisi and Naples cost the 
Exchequer 95,000/. Part of this might be handed 
to the Empire route steamers. The Ad- 
miralty, again, might pay subvention to these 
steamers, which is computed at 39,000/., and 
thus from various sources the poundage might 
be made up. The last-named contribution isa most 
commendable one. The Admiralty should en- 
courage 20-knot steamers, and especially fast 
steamers on the Pacific. As to the re-arrange- 
ment of our postal system, as suggested by the 
whittling down of the New York and Brindisi ex- 
penditure, it is easier to commit it to paper than 
to work it out. The P. and O. and Orient serve 
many stations en route to Australia, and fast com- 
munication with these is of great importance. Re- 
ducing the postal grant will not conduce to a main- 
tenance or extension of this system. While in 
general agreement with Lord Jersey on the advan- 
tages of the communication proposed, and on the 
Admiralty subvention of all high-speed steamers, 
we fear great difficulty will be experienced in this 
re-arrangement of mail contracts. Is it really 
necessary to rob the country of existing facilities 
by reducing the mail subsidy in other directions 
to have this extra service to Canada and the far 
East? 

The subject of the proposed British Empire 
cable from Vancouver to Australia, and thence to 
the Cape, is also dealt with at great length in the 
report. The idea is to secure en commu- 
nication free from foreign control. As to the 
practicability there is no question ; Mr. Alexander 
Siemens reports that with a knowledge of the 
general features the work can be accomplished 
without any previous survey. For convenience it 
is proposed to touch at one of the Hawaiian 
Islands—say Neckers Island, absolutely barren— 
in which case the maximum depth would be 3300 
fathoms ; but others suggest, for commercial ad- 
vantages, touching at the Sandwich Islands. In 
this latter case there would be an unprecedented 
span of 3232 nautical miles from Vancouver to 
Fanning Island, and this, for obvious reasons, 
would materially affect the cost. The cost is put 
at two millions, and Mr. Sandford Fleming calcu- 
lates that the earnings would be, in 1898, 99,465/., 
at 2s. a word, or 3s. 3d. to England, against 4s. 9d. 
at present. This would be increased to 153,0341. in 
1904. Interest at 3 per cent., 60,0001. more for 
working, and 32,0001. for renewal, makes a total 
of 152,000/., so that in seven years the liability of 
the guaranteeing Government would be diminished, 
and the undertaking self-supporting. The confer- 
ence and Lord Jersey favour Government taking 
up the undertaking, in which case promotion ex- 
penses would be less, and there would be no possi- 
bility of amalgamation with companies of different 
nationalities. Moreover, Government could not 
subsidise a new and competing company ; but it is 
admitted that private companies would work the 
scheme more economically. The advantages of 
direct cable communication are accepted on all 
hands, from a trade as well as strategical point of 
view, but it must not be forgotten that the Eastern 
Company already get 53,3631. from the five Aus- 
tralian colonies. As Lord Jersey puts it, the exact 
return tothe United Kingdom has not been stated. 
It may not be sufficient to warrant the guarantee 
asked. 

Turning now to the general aspect of Imperial 
relationship, as advocated in the report, we find 
long-discussed propositions of the colonies put for- 
ward with some measure of definiteness. In the 
first place, the colonies desire Imperial permission 
to enter into agreements of commercial reciprocity 
with other colonies, including power to make 
differential tariffs with Great Britain, and with one 
another ; and Lord Jersey considers that it would 
be a consistent and successful policy to recognise 
the reasonable nature of this request. It does not in- 
volve any rearrangement of commercial relationship 





with foreign countries, independently of the Imperial 





Government ; there is no desire for power to treat 
with the foreigner. But, unfortunately, the possible 
action of the mother country is complicated by 
international treaties with Belgium and Germany, 
and a strong desire is expressed that these may be 
amended. In the abstract, this arrangement is 
most satisfactory, particularly as it is shown that 
it is practically a case all round of entering into 
reciprocal treaties with countries more or less 
unlike in their productions. It is, however, in the 
arrangement of details that difficulties arise. The 
colonies generally are willing that British products 
should be admitted at a differential duty equal to 
a reduction of 5 or 10 per cent. ad valorem on the 
tariff rates exacted from the foreigner, on condition 
that there was a reciprocal gain. This, however, 
means that while the colonies remit tariff rates, we 
create new taxes on foreign imports. The diffi- 
culties are obvious. The colonies only provide us 
with 23 per cent. of our imports, so that duty would 
require to be exacted on 77 per cent., or on 313 mil- 
lions sterling, according to the figures of 1893. The 
conditions, suggested rather than stated by the 
figures, would not, as Lord Jersey points out, 
admit of the acceptance of this proposition. Even 
the advocates of such differentiation within the 
empire do not entertain expectation of any imme- 
diate departure from the free trade policy pursued 
by Great Britain; but they look—not, perhaps, 
without hope—-to the improved means of communi- 
cation to alter the conditions ; and when the mother 
country can find all her trade, or the great propor- 
tion of it, within the empire, then few will object to 
asmall part of the imports being taxed. Till then 
ready communication, good workmanship, and real 
value can do very much. 





THE SMITHFIELD OLUB SHOW. 

THE annual Show of the Smithfield Club at 
Islington brings a glimpse of country life to 
Londoners, who otherwise might forget, if ever 
they knew, the familiar objects of the field and 
the farm. The cattle and sheep recall the 
green of the meadow, and the placid content of the 
cows in the well-kept shippon, while plough and 
harrow, sickle and wagon, suggest seed-time and 
harvest. It is well that once a year we should 
be reminded that there are other and healthier 
pursuits than toiling and moiling in- busy offices, 
and that the greatest industry in this country 
is pursued in the open air, out of the sound 
of telephones and the hourly visits of the post- 
man. We wish we could add out of the reach 
of care, but, unfortunately, the agriculturist has his 
full share, and more than his full share, of anxieties. 
Much of his burden must, we fear, be laid to the 
account of the engineer. The railroad, the iron 
ship, and the triple-expansion engine are the three 
deadly enemies of the English farmer, and between 
them have reduced him from a condition of happy 
content to one that borders on despair. Fortu- 
nately all the mechanical ability in the country is 
not devoted to improving the means of transporta- 
tion. A good deal of it is enlisted on the side of 
the farmer to furnish him with more efficient 
appliances than his father had for cultivating 
his land and reaping his crops. No branch 
of engineering has attracted more ability than 
that which is devoted to agricultural appliances, 
and none turns out better work or sounder 
material. It is a mechanical education to go 
round the Show and study the splendid traction 
engines of Messrs. Aveling and Porter, of Roches- 
ter ; of Messrs. Charles Burrell and Sons, Limited, 
of Thetford ; of Messrs. John Fowler and Co., 
Limited, of Leeds; of Messrs. R. Hornsby and 
Sons, Limited, of Grantham ; of Messrs. J. and 
H. McLaren, of Leeds ; and of Messrs. Ransomes, 
Sims, and Jefferies, of Ipswich. In Jike manner 
little remains to be learned about the design of 
fixed and portable engines by one who has made an 
intelligent survey of the stands of Messrs. Clayton 
and Shuttleworth, Lincoln ; of Messrs. Marshall, 
Sons, and Co., Limited, Gainsborough ; of Messrs, 
Robey and Co., Limited, Lincoln ; and of Messrs. 
Ruston, Proctor, and Co., Limited, Lincoln. These 
firms, and many others, have spent years of thought 
and large sums of money in arriving at their present 
standard of perfection, and little more remains to 
be done except to adopt every improvement in 
material and manufacturing processes that science 
offers. 

The age of novelty in agricultural machinery is 
nearly past. It cannot be otherwise, since the 
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methods of agriculture change so slowly, if at all, 
while for years and years, hundreds of skilled 
mechanics have been engaged in devising appliances 
for performing every operation about a farm, with 
the object of reducing labour and insuring a more 
perfect cultivation. 

By mechanical means the land is ploughed and 
harrowed, the seed is sown, the crops cut and made 
into sheaves, and the grain thrashed and winnowed. 
There is no likelihood of any radical departure from 
the present types of apparatus, and if the farmer can- 
not find salvation among them, we fear he will have 
to go unsaved. The only really new thing offered 
him of late is the oil engine, and this is fast settling 
down into standard types. At Islington there is 
only one we have not seen before, namely, that 
exhibited by Messrs. J. and F. Howard, of Bed- 
ford. This was of 8 brake horse-power, and worked 
on the Otto cycle, following the lines of a gas 
engine very closely. ‘The oil is pumped into a 
vaporiser behind the cylinder, where it is gasified 
by the heat of the same flame that keeps the ignit- 
ing tube incandescent. When the oil valve is not 
opened by the hit-and-miss arrangement on the 
governor, the oil is diverted into a small air vessel, 
from whence it is delivered by air pressure to the 
Bunsen burner below the incandescent tube. If 
the pressure in the air vessel should rise too 
high, owing to too much oil being pumped 
into it, the excess of oil returns to the supply 
tank. A screw adjustment on the pump, vary- 
ing the length of stroke, enables the requisite 
amount of oil to be delivered at each stroke 
The other oil- engine makers present in the 
hall—Messrs. Priestman Brothers, Hull; Messrs 
Hornsby, Grantham ; and Messrs. Weyman ancé 
Hitchcock, Guildford — reported that the new 
industry was most flourishing, so much so tha’ 
the latter have removed to new premises — th« 
‘*Trusty ” Engine Works, Cheltenham—capable ot 
an output of 500 or more engines per year. They 
have also opened a London office at 11, Queen 
Victoria-street, E.C. Gas and oil engines were 
shown in motion in the Arcade entrance by the 
Campbell Gas Engine Company, Limited, Halifax ; 
by Messrs. Crossley Brothers, Manchester; and 
by Messrs. Tangyes, of Birmingham. 

Of the steam engines at the Show there i: 
nothing to report of any moment, unless it be t« 
notice that Messrs. F. Savage and Co., of King’: 
Lynn, have revived the old idea of placing the 
large cylinder in a compound traction engine, as 
an annulus around the smaller, and connecting 
both pistons—the disc and the ring—to the same 
piston-rod. This secures great simplicity of ap- 
pearance, but we should fear tecutle in keepin; 
the annular piston tight. New patterns of smal, 
high - speed vertical engines for electric light- 
ing were shown by Messrs. Robinson and Auden, 
Limited, of Wantage, and Messrs. Robey and 
Co., of Lincoln, the latter having a shaft go- 
vernor. 

In the galleries was the usual large collection of 
mowers, reapers, mills, drills, pulpers, chaff-cutters, 
disintegrators, ploughs, presses, cream separators, 
pumps, weighing machines, and the thousand and 
one things that would make a farmstead into a 
combined laboratory and a workshop, if its owner 
will listen to all thesophistries of engineers’ salesmen. 
We might well fill a couple of columns telling how, 
in this machine, steel had been substituted for 
wrought iron; in that machine how bolts had been 
replaced by studs; and in another the bearing sur- 
faces had been increased. The changes made are 
real and valuable, as far as the particular machines 
are concerned, and render them more satisfactory 
to sell, and more efficient to buy. But they do 
not show any general advance in the art, any 
scientific discovery. The best makers are bringing 
the whole of their work up to the standard which 
formerly obtained in a part of it, while the less 
skilled are advancing along the lines laid down 
by those in advance of them. Everywhere 
there is striving after perfection, not only as 
regards the objects made, but also. in relation to 
the methods of manufacture, so that the best end 
may be attained by the cheapest means. In the 
present state of agriculture, cheapness is of vast 
importance, but agricultural engineers have never 
yet yielded to the temptation to sacrifice efficiency 
in order to cut prices. To all the woes and diffi- 
culties of the farmer, bad machinery need never 
be added, if he will only exercise the slightest 
discretion in the choice of the firms from whom 
he buys, 


THE STRENGTH OF SHORT BOILERS. 


THE interesting experiments on the strength of 
short cylindrical shells, which Mr. Spence has de- 
scribed in our present issue and in that of last week 
(vide pages 749 and 782), throw considerable light 
on the results obtained in his former experiments 
which were described and commented on in our 
issue of April 17, 1891. It is very easy to show 
from general considerations that if the shell of a 
boiler consists of an endless ring, no increase 
of its strength within the elastic limit is to be 
expected from the action of its ends, unless 
the said boiler is very short indeed, say one- 
fifteenth of its diameter for a boiler of ordin- 
ary thickness of shell plate, and even then the 
increase is only about 25 per cent. For instance, if 
the above endless shell had its ends closed with 
pistons fitted with cup leathers, the strength of it 
would obviously be independent of the ends, and 
its diameter would be increased by the strain uni- 
formly from end to end. Suppose now these ends 
to be restored to their original diameter. Then 
the strains and stresses occurring in the shell plate 
will be the same as if the endless ring had been 
riveted to very solid end plates. To restore the 
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ends in this way it is obvious that the shell plate 
must be bent, and will also be subject to shear. 
But it is well known that when a thin plate is 
both bent and sheared, the shearing strains may be 
neglected in comparison with the bending ones, and 
hence the latter only need be considered. More- 
over, it is obvious that a thin plate is very flexible. 
Hence, when theends arerestored to the original dia- 
meter, the middlering of the shell plate will be almost 
unaffected—a result which is confirmed on making 
a detailed calculation. Such a mathematical invest- 
gation, indeed, shows that the maximum ring stress 
under these conditions will not in general be at the 
central ring of the shell, but near the ends, and that 
this ring tension will be greater than in a shell the 
ends of which are allowed to expand freely with 
the rest of the shell. Experiments made on behalf of 
the United States Government in connection with 
the reinforcement of copper steam pipes have, we 
understand, fully confirmed this theoretical con- 
clusion. 
How then are Mr. Spence’s results to be accounted 
for? In his original experiment (ENGINEERING, 
vol. li., page 478) three model boilers were built, 
of the same thickness of plate and of the same 
diameter, 26 in., but of different —_. viz., 
44 in., 26 in., and 13 in. respectively. They were 
all single-riveted, the joints having 60 per cent. of 
the strength of the solid plate. ‘The two shorter 
boilers under test were found to be capable of re- 
sisting a much higher pressure than the longer one 
before showing signs of yielding. Finally, in the 
most recent of Mr. Spence’s experiments, the 
riveting of the longitudinal joint in a 10-in. model 
boiler was wholly omitted, leakage being prevented 
by an india-rubber liner, and yet this same shell 
carried a pressure of 2701b. per square inch. It is 
this last experiment which seems to us to go far 


instance it will be admitted that the ends will have 
no effect on the strength of a ring near the centre, 
which will depend entirely on the strength of the 
joint. The samestrength of joint could, however, 
be attained by arranging the butt strip as shown in 
Figs. 2and 3. In this instance a very heavy butt 
strip is riveted at each edge of the ring, and if suffi- 
cient section is allowed in the butt strips the ring 
will be as safe against tearing in two as it was before, 
but the long unsupported joint would now open and 
leak. The leakage might be prevented, as in Mr. 
Spence’s model, by a rubber liner, and the gaping 
might be prevented by a T-iron in exactly the same 
way as Mr. Spence did. If this were done, a long 
boiler having its joints arranged as in Figs. 2 
and 3, might be constructed of nearly the same 
strength as if the longitudinal joints were of the 
ordinary type. 

If now, in addition to the ordinary type of longi- 
tudinal butt joint, the joints shown in Figs. 2 and 
3 were added, the strength of the shell would in 
general be increased. Thus assuming the ordinary 
single-riveted butt joint to have 60 per cent. of the 
strength of the solid plate, the remaining 40 per 
cent. might be nearly or wholly made up by the 
thick butt strips added at the edges, and the strength 
of the shell brought up to that of the solid plate. 
No addition to the strength of the joint would, 
however, make the strength of the shell to exceed 
that of the solid plate. Thus, if the ordinary joint 
had, as was assumed, a strength of 60 per cent. of 
the solid plate, a shell with strips of the type 
shown in Figs. 2 and 3 added, might have its 
strength increased 40 per cent. If, however, the 
ordinary joint had a strength of 80 per cent. of that 
of the solid plate, then the addition of butt strips 
of the kind in question could only, at the outside, 
increase it 20 per cent, and similarly for other 
joint percentages. In the case of a marine boiler, 
the joint efficiency is often 85 per cent., so that in 
this case no great amount of reinforcement by 
additional butt strips could be expected. All 
through we have so far been considering the central 
ring of a long boiler. Suppose now, however, the 
butt strips in Figs. 2 and 3 are replaced by solid 
discs. Then the long boiler is now divided into a 
number of short ones, and each of these discs, 
which represent the boiler ends, acts as a butt 
strip. But with the butt strips the strength of 
the joint could not exceed that of the solid plate, 
and hence it cannot do so when these strips are 
replaced by the solid discs. 

ow, in Mr. Spence’s original experiments the 
ends of the boiler acted the part of the butt strips 
of Figs. 2 and 3, and as the lap joint of the boilers 
had only an efficiency of 60 per cent., there was a fair 
margin for these additional butt strips to make up 
the strength of the shell. If the shells in question 
had been weldless rings, we do not think that much 
difference in strength would have been found 
between the second and third of the models tested, 
and this view is confirmed by the results of the 
American experiments already referred to. 

Coming now to Mr. Spence’s final experiment, it 
will be seen that in this case the joint is made good 
in the same way as in Figs. 2 wal 3, and that there 
is no evidence that a boiler made with a weldless 
ring would have its strength materially increased 
by the action of its ends, unless it happened to be 
exceptionally short. For small deformations a 
jointless boiler shell 15 ft. in diameter and 13 in. 
thick, would have to be only 1 ft. long to have its 
strength increased 25 per cent. But for greater de- 
formations exceeding the elastic limit, there might 

ssibly be a substantial gain on a similar boiler 
5 ft. or 6 ft. long. In practice such large deforma- 
tions cannot be permitted, and hence we are 
brought back finally to our original contention that 
there is no gain of strength to be expected from 
the end action in an ordinary marine boiler. The 
only satisfactory method of testing the point is to 
work with jointless shells. 





NOTES. 
Tue Russian PeTRoteuM TRADE. 
For several months there have been unfavour- 
able reports from the petroleum districts, both as 
regards the present trade and the prospects for the 
future. It looks as if the petroleum trade were 





towards explaining the previous results. 
_ Let Fig. 1 represent a central ring of a boiler shell 
in which the joint is made by an internal butt strip. | 





Tf we suppose the boiler to be very long, then in this 





a leaving thosé centres which have 
itherto principally fixed the prices. The business, 
which was formerly confined to comparatively few 
places, is being split up, and markets are gaining 
for themselves a more and more independent posi- 
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tion. This is, no doubt, an additional reason for 
the complaints which are heard from what used to 
be the principal centres. In the petroleum districts 
the prices are increasing as the yield of the naphtha 
springs decreases. A dépét for the sale of petro- 
leum has been established at Bornoul, in Siberia, 
whereby a new outlet has beencreated. Hopes are 
also entertained that Siberia may become an im- 
portant producer of petroleum, as numerous petro- 
leum springs have been found in the neighbourhood 
of the Baikal Lake. Rich springs have also been 
discovered at Kudako, some 24 miles from the 
Black Sea, a fact which has induced an American 
syndicate to start a large industrial undertaking 
there. The Government is doing what it can to 
facilitate the export trade, and the rates of car- 
riage on the Wladikoukos Railway have been 
reduced. Reductions in railway rates have also 
been made recently with the view of better en- 
abling Russian petroleum to compete with American 
in the Russo-Prussian border districts, the trans- 
port having been made 20 per cent. cheaper. The 
Russian National Bank also grants loans on stores 
of petroleum. 


Tue New Sewace Pumpine Station At THE 
CopENHAGEN FREE Harspour. 

AN installation of this nature has been necessi- 
tated through the coast line, in consequence of the 
building of the free harbour, having been removed 
a good deal further east, whereby it became im- 
possible to procure sufficient fall for the outlets. It 
has, therefore, been necessary to lift the sewage 
to such a height that the requisite fall is estab- 
lished, whilst the rain-water is conveyed to the free: 
harbour itself. The sewage is carried through 
a long iron pipe so far north, and so far out in the 
Sound, that it will hardly cause any inconvenience, 
but the present arrangement is only to be looked 
upon in the light of a temporary one, pending the 
realisation of the large plan, according to which the 
whole of the Copenhagen sewage is to be carried to 
the east coast uf the Island of Amak, so as to 
be delivered in deep water with strong current. 
According to this plan, the whole of the sewage 
will be taken under the old harbour and the town 
of Christianshove to some point of Amak, where a 
large pumping station will be built in order to 
convey the sewage to the above-mentioned point. 
The installation at the free harbour comprises 
three steam engines, each with two double-acting 
pumps. One engine is sufficient for the ordinary 
requirements, the second is to assist in cases of 
heavy downpour, &c., and the third is in reserve. 
The buildings will allow of further extensions. A 
considerable length of large sewers has had to be 
built, to a great extent at no small depth under 
water level, entailing an expenditure of some 
27,000/., whilst the pumping station has cost about 
25,0001. 

A New Rock Dri. 

Some interesting trials of a new form of rock 
drill, invented by Mr. P. J. Ogle, and recently- 
brought out by Messrs. R. Schram and Co., 
were made last Friday at the works of Messrs. 
John I. Thornycroft and Co., Chiswick. In the 
older types of rock drill it has been the practice 
to admit a full supply of air, both on the up and 
down strokes of the drill, so that as much air was 
utilised in raising the drill as was expended in 
making the working stroke. With the new drill, 
which has been named the ‘‘Optimus,” the air, after 
making the working stroke, passes, not direct to 
the exhaust, as usual, but to the underside of a 
second and larger piston, where it expands, raising 
the drill ready for the next stroke. The arrange- 
ment will be clearly understood by a reference to 
the section of the tool annexed. The slide valve 
governing the supply of air to the main cylinder is 
operated by a pair of auxiliary pistons of unequal 
diame‘er, Dand E, which are connected together,and, 
if moved, carry the slide with them. When the main 
piston descends it uncovers a port commuicating with 
the space below the larger of the two slide-valve 
pistons. Air being thus admitted to this space, the 
valve is moved over, placing the space A above the 
main piston in communication with the larger space 
B below. Undertheseconditions the drill is of course 
raised, and as it moves upwards the port communi- 
cating with the slide-valve piston is uncovered, and 
the air escapes from below D into the space C, 
which is open to exhaust. The valve is then again 
moved over into the position shown in our engrav- 
ing, and another downstroke is made. To prevent 
dust being drawn into C during the downstroke of 





the piston, the port connecting this s with the 
outer air is so placed that the air which is drawn in on 
the downstroke of the drill comesfrom the exhaust 
from B, which is, of course, clean air from the com- 
pressor. The new drill was tested against a Schram 
drill having the same sized cylinder, viz., 3} in., 
but a somewhat shorter stroke. In one minute the 
Schram drill cut a hole 9? in. deep on a block of 
Cornish granite, whilst in the same time the new 
‘* Optimus ” drill cut with the same bit a hole 
11Z in. deep. The bits were then removed, and a 
block of wood placed under the socket-bar 
of the two machines. On the Schram drill being 





setto work under these conditions the compressor 


DMA 


cabin to cover in the machinery, of a tray or some 
means of catching oil and grease, of the use of some 
noiseless gearing, and of mitigating the smoke 
nuisance, much public resentment and opposition 
might be overcome. As to the competitive element, 
one speaker urged that light railways could not offer 
the sameadvantagesas traction enginesin respect that 
unless they were close at hand they would involve the 
same handling in entraining and detraining as with 
ordinary railways, so that in the case of short haulage 
the cost would still be great by reason of terminal 
charges. The point is of importance, but obviously 
depends on the question as to what volume of traftic 
is for short haulage. In this case, the one loading 
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had to be run at a speed of 175 revolutions per 
minute to maintain the pressure of 56 lb. per square 
inch, which was the greateat it was found possible 
to keep up. Running the ‘‘ Optimus ” drill under 
the same conditions, a pressure of 60 lb. was easily 
maintained in the reservoir with the compressor 
running at only 90 revolutions per minute. This 
would correspond to a saving of nearly 50 per cent. 
or more than the 40 per cent. claimed by Messrs. 
Schram for the new drill. The original Schram, it 
should be added, has proved itself a most efficient 
tool, so that the results obtained speak highly for 
the value of the new form. 


Steam ENnciInEs on Common Roaps 

The manufacturers and owners of road engines 
are very properly organising themselves, with a 
view to the combating of the obstacles, legislative, 
administrative, and competitive, which beset the use 
and development of steam traction; and at the 
first annual meeting of their National Association 
on Wednesday at the Agricultural Hall, some evi- 
dence was afforded of the results of this organisa- 
tion. Amongst much that was more vigorous than 
convincing or relevant, a good case was made out for 
amendment of the law, which restricts rather than 
regulates the traffic, and the Chairman, Mr. A. 
Chittenden, gave reason for the belief that 
the Association will get Mr. A. Griffith Bus- 
cawen, M.P., the President, or some other cham- 
pion, to move in this direction in the House 
of Commons. It is all very well to say that 
traction engines were run through the streets of 
London four years before the ‘* Rocket” trials ; 
but it is quite another matter now. However, by 
a spirit of concession on all sides, the existing 
anomalies may be removed for the advantage of 
the farmers, and without affecting the use of the 
road by horses with timid riders or drivers. As to 
administrative difficulties, the Association have in- 
tervened with advice in many instances between 
engine-owners and users and corporate bodies, with 
satisfactory results, and they are prepared, should 
occasion arise, to contest any important point of 
law. But the chief obstacle is in the great want of 
uniformity as to hours of traffic and of registration. 
In one county traflic may be only at night, in a 
burgh or adjoining county only through the day, and 
thus it happens that a road engine may be stopped 
for 24 hours in a journey of a mile or two. Pending 
legislative action, thesecretary, Mr. H. R. Summers, 
is preparing a classification for the members, so 
that they will know at the beginning of the journey 
the limits. As to registration, the Association 
intend to strive for a certificate for all England or 
the kingdom, instead of one for each county and 
town. This is only reasonable, particularly if there 
is to be eatemed examination of the engines and 
boilers. Certainly, as one speaker, Mr. Wickstead, 
advocated, if a greater effort to satisfy the artistic 
sense of the people were made, in the adoption of a 
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and discharging, as with direct cartage, will 
make a difference, while steam haulage on commun 
roads is said to cost only a third of that for horse 
haulage. On this point reference was made to the 
action of the Great Western Railway, which it was 
stated had issued a bye-law to the effect that loads 
over their bridges must not exceed five tons, which 
of course prohibits road traction engines. As the 
chairman said, if this company succeeded, other rail- 
way companies might act similarly, and therefore 
the Association, like the public authorities in the dis- 
trict affected, are moving the Board of Trade in the 
matter. It was not made quite clear whether the 
proposed bye-law affected all bridges, but no rail- 
way company, even in the case of service roads, 
should be allowed to limit the load to five tons, and 
so interfere with the public convenience. There is 
little fear of the Board of Trade supporting the 


company. 


IRON AND STEEL IN SWEDEN. 
AccoRDING to the report produced at the last 
quarterly meeting of the Union of Swedish Iron- 
masters, the exports during the first 10 months of the 
resent year were as follows, the corresponding figures 
or the same period last year being also given for com- 
parison’s sake: 





1893. 1894, 

Tons. Tons. 

Pig iron and ballast iron... 49,430 53,394 
RS Hk? 400828 ae 2,790 4,082 
Blooms, &c. a ee 8,099 8,557 
Bariron ... oe -- 139745 120,063 
Cuts of bar iron ... Sy 2,341 2.710 
Wire, rolled... es rae 1,434 1,367 
Wire, drawn aa 7” 585 748 
Plate iron ... a $a 2,637 2,660 
Nails... ii ds mu 2,001 1,893 
Total vee ase 209,062 195,474 


The more material changes in the shipments for the 
two years are an increase of about 4000 tons in pig 
iron, and a decrease of some 13,500 tons in the exports 
of bar iron. 

The quantities of iron and steel upon which loans 
had been effected at banks were, on October 1, as 
follows : 


tals Tons. 
Pigiron... has cis ton ix 32,281 
Bar iron, &c, we ee & or 11,425 
Blooms, &c. a aad ad i 7,698 
a pet pe he aaa 13,924 
Other kinds of iron Pe oe E>. 10,092 
75,420 


which is some 6600 tons more than at the same period 
last year. 
There were in use during July-September :; 


1893. 1894, 
Blast-furnaces ... ss ae 89 103 
Cy ee 328 307 
Bessemer converters ..... 24 26 
Martin furnaces... “ oe 22 22 


The output during the first nine months of the pre- 
sent year was as follows : 
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Tons. 
Pig iron 364,379 
Blooms ae 160,644 
Bessemer ingots ... 62,698 
Martin ingots... 60,725 


This shows an increase in the output of pig iron of 
over 37,000 tons. 

The quotations remained as fixed at the former 
quarterly meeting, viz. : 


F.o.b. F.o.b. 
Gothenburg. Stockholm. 
£ 8. d. £ s. d. 
Ordinary hammered iron 8 0 0 717 6 
Es rolled iron 710 0 7 6 0 
Rolled “‘ fine ” iron 710 0 7 7 6 


per ton of 1016 kilogrammes, without discount. 


The dulness of the iron market had not, it was 
stated, shown any improvement since the last meet- 
ing, nor were there any signs of any change for the 
better. The home consumption of iron and steel has, 
however, materially increased during the last few 
years, and is now reckoned to be 40 per cent. of the 
—— This circumstance should about counter- 

alance the reduction of the exports. The above 
quotations must, for the present, be looked upon as 
nominal, 





COLLIERY SURFACE WORKS. 

Atthe ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 11, Sir Robert 
Rawlinson, K.C.B., President. in the chair, a paper was 
read on “Colliery Surface Works,” by Mr. Edw. B. 
Wain, Assoc. M. Inst. C.E. 

As an instance of the development of mining opera- 
tions during the past 12 years, the North Staffordshire 
coalfield was cited, where the output had been increased 
40 per cent., and this was due to the fact that there was 
hardly a colliery in the district, the plant of which had 
not been considerably improved during the period referred 
to. Under the varying conditions consequent upon the 
increasing depth at which it was necessary to work the 
coal, the work of laying out the surface works was said 
to have been one of evolution, and comparisons between 


such works and those laid out recently on modern prin- | ! 


ciples for a definite output would probably indicate much 
waste and inconvenience resulting from spasmodic and de- 
sultory extensions. 

Tt was of the highest importance that the works should 
be concentrated as far as possible, so as to permit efficient 
supervision and to reduce the staff of mechanics and 
general labourers. An example case was mentioned of a 
colliery, where in 1876 six small and scattered plants were 
at work on the property, and were raising less than one- 
half of the material now being obtained from two shafts. 
As the plant at each shaft required its staff of engine-men, 
stokers, pit banksmen, and foremen, it was evident that 
great economy was effec’ by reducing the number of 
such establishments. In the instance mentioned, the re- 
duction in surface charges effected by concentration was 
4.67d. per ton. 

Where practicable, the railways should be arranged 
so as to allow a gentle descent for the wagons to and from 
the screens ; if the nature of the ground would not admit 
of this, endless ropes working between the rails were 
of great service. Inno case ought dead-end sidings to be 
used if a regular output was to be maintained, as the loss 
of time in shunting wagons would cause serious hindrance 
to the coal-winding. It was also desirable that each 
quality and size of coal should be delivered op a separate 
road, so as to allow of continuous loading. In a set of 
colliery sidings so laid out, the cost of shunting was only 
0.09d. per ton, or about 0.5d, per ton per mile. 

The author was of opinion that it was not advisable to 
undertake new work of importance in colliery work- 
shops, but to use them simply for the og of making 
such repairs as might be necessary. In districts where 
there were good engineering works near to the collieries, 
even a portion of the repairs might with advantage be 
sent out; but where there were not facilities for doin 
it near at hand, it was of the highest importance that al 
tools and machinery for maintenance should be _pro- 
vided at the colliery. Where practicable, the worksho 
should be built on a level with the pit bank, and light 
tramways of the same gauge as that of the underground 
roads should be provided to facilitate the transport of 
material from the shops to the e shaft. The particulars 
were given of a range of workshops used at a colliery 
raising 2000 tons per day, with details of the construction 
of the safety-lamp room and cost of cleaning &c., lamps. 

Creeper chains, gravity roads, and balance worked 
in connection with double-deck pit-bank platforms were 
described ; also Fowler’s hydraulic arrangement for use 
where more than two decks had to e ch . The most 
convenient size of pit wagons was disc , & gross weight 
of 18 owt. to 20 cwt. being mentioned as the maximum 
which might be conveniently handled. 

Four dm of tipplers—the ordinary back tipplers, 
Rigg’s, and mechanically worked end and side tipplers— 
were described, the side tipplers being considered the 
most generally useful. 

The subject of screening and picking apparatus would 
in itself afford material for a lengthy paper ; the author, 
therefore, only briefly noticed some of the types of screen 
in general use. In laying out the heapstead, it was im- 


portant that there should be sufficient height between the 
pit-banks and screen-siding levels. The height would 
vary considerably, according to the t 
the number of sizes desired, In gen 
found that fixed bar-screens with not less t 


of screen and 
ice ib was 
20 ft. were 








required, if the coal was to be separated into three sizes, 
whilst with jigging screens it was possible to do the same 
work with 16 ft. where no picking belts were wanted. 
Fixed bar-screens were said to be objectionable on account 
of the steep gradient and consequent breakage of the coal 
in screening. Mechanical screens might be classed under 
three heads: first, revolving-barrel screens; secondly, 
endless-belt screens, such as the Liihrig belt and the 
Greenwell screen; and, thirdly, jigging screens. For 
dealing with a large output from a tender seam, contain- 
ing a high proportion of small, the author advocated end- 
driven jiggers with a flat gradient and driven by cranks 
or cams with a throw of 4 in. to 5 in., working at about 
100 revolutions per minute. The Greenwell screen, suit- 
able as serving both as picking-belt and screen, was noted 
as being specially advantageous where little elevation 
was available. 

The particulars were given in a tabular form of several 
modern winding plants, with the speed of winding, the 
average load, and the maximum possible quantity which 
could be raised per shift of eight hours. An example, a 
net load of 52 cwt. of coal was raised 550 yards in 44 
seconds, with an average speed of 374 ft. per second, and 
a@ maximum speed of 60 ft. per second. Under such 
circumstances all complications in the winding engines 
must be avoided. With the higher steam pressures now 
used, there should be, however, no difficulty in taking ad- 
vantage of compound working, provided the high and low 
pressure cylinders were both duplicated. 

Owing to the variable load due to the decreasing weight 
of the rope in ascending, and the increasing weight in 
descending, winding engines were generally wasteful in 
working. There were various contrivances to balance the 
load, but the best and simplest was a plain balanced rope 
worked with a parallel drum. 

The economy of fuel in colliery work had received too 
little attention in the past, the boilers being often sup- 
plied with inferior coal or slack which had been considered 
unsaleable. The amount of coal consumed in colliery 
work was probably not less than 5 per cent. of the total 
output of the kingdom, and as slack had now become 
more valuable, colliery engineers were beginning to give 
greater attention to the questions of compound working, 
expansion gear, condensation, and balanced loads. The 
engines had been, as a rule, designed to admit steam into 
the cylinder for almost the whole length of the stroke. 
Although such an arrangement enabled the inertia of the 
oad to be more easily overcome in starting, the back- 
pressure was considerable in the cases of engines running 
at high speeds, and it was by no means uncommon to 
obtain from engines working at 80 lb. per square inch 
diagrams giving a back-pressure of 10 lb. per square inch. 
The general practice was now, however, to cut off steam 
at about 20 per cent. before the end of the stroke. Con- 
densation, as applied to modern winding engines, could 
only be said to have reached the experimental stage, but 
it was probable that independent surface-condensing ap- 
paratus, to maintaina steady vacuum, would be largely 
used in the future in colliery works. 





LIGHT RAILWAYS. 
To THE EpiTor oF ENGINEERING. 

Sir,—Having had nearly 20 years’ experience in the 
designing and manufacture of permanent way material 
and rolling stock for narrow-gauge light railways, I was 
naturally much interested in the Board of Trade con- 
ference on this important subject, held on the 6th inst., 
and the views expressed by many of the speakers present, 
which appear to me very conflicting and altogether wide 
of the mark; indeed, many of the gentlemen present, 
jndging by their reported remarks, do not appear to grasp 
the full meaning of the term “light railways.” 

For example, the so-called Irish light railways are not 
the class of railway likely to pay a return in the agricul- 
tural districts of this country, as they are too heavy and 
costly both in construction and working expenses, and 
cannot, in my opinion, be classed under the head of 
cheap railways. 

If the Board of Trade can see their way to grant special 
conditions, as with the costly routine of present 
Parliamentary Bills, and amend the presentrigid working 
regulations, a system of — railways would un- 
doubtedly be a great boon to the agricultural districts of 
this country. 


The idea of constructing these railways of the ordinary 
normal gauge is a great mistake, likewise the pro 
employment of the ordinary main line rolling stock for 
working the traffic on same; and such constructed and 
worked so-called light railways would not, in ninety cases 
out of a hundred, yoke return on the outlay, but result in 
a yearly deficit, If we are to havelight railways, why not 
follow the system adopted on the Continent and in India, 
with excellent results in many instances, and construct 
some of 2 ft. 6 in. Rauge, with light rails weighing 25 lb. 
to 30 lb. per yard, with a limi speed of, say, 12 to 15 
miles per hour ? 

The narrow-gauge lines could, in most cases, be laid 
alongside the turnpike road, or close to the hedge or 
boundary walls of fields, and would monopolise small 
space. The adoption of such railways would enable 
branch lines to be readily made into farmyards, fields, 
and works, as curves of small radius could be employed. 
It would, moreover, enable the employment of movable 
portable railways in direct connection, which means a 
crop of potatoes or turnips could be cleared and loaded 
direct into the narrow-gauge railway wagons and 
despatched to the local market or the nearest main line 
railway station. The great outcry as to cost of tranship- 
ment at the last-named station is, in my opinion, much 
overestimated, and could be overcome in many ways at 
very small cost. 

A ready and cheap means of overcoming this difficulty 








would be to lay a branch of the narrow-gauge line direct 
into the cattle dock with which all country main line 
stations are provided, the level of this dock being the 
same as the floor line of the main line wagons ; the narrow- 
gauge line wagons could be run direct into the former 
trucks with their low’, the last-named wagons being 
designed, and arranged as to size, &c., so that the main 
line wagon would accommodate two or three of the small 
wagons alongside each other. The latter wagons, on 
arrival at destinations, would be easy to unload, and, in 
some instances, they could again be run out of the main 
line wagon upon a narrow-gauge system of railway ar- 
ae in warehouse or shed, and discharged where 

uired. 

y this arrangement the handling of the goods during 
transit is reduced to the lowest possible cost. 

No special arrangement, or any alterations whatever, of 
main line wagons would be n for the carriage of 
the small wagons, the latter standing on wheel flanges 
on the floor of the main line truck. This arrangement would 
mean the employment of a larger number of small narrow- 
gauge wagons, but this is not an expensive item. 

The cost of such a light narrow-gauge railway, say 
30 in. gauge, 25 miles long, capable of dealing with up to 
250 to 300 tons per day, and 200 passengers, would not ex- 
ceed 1200/7. to 15001. per mile, including requisite locomo- 
tives and rolling stock, and all engineering and super- 
vision expenses, but exclusive of any land purchases. In 
some districts a lighter line than this, costing not more 
than 700/. per mile, and worked by horse traction, might 
be employed with success. 

The best and cheapest form of traction for these narrow- 
gauge light railways would be by horse or steam, except 
in cases where water-power is available, in which case 
electricity might be used with advantage. 

The laying out and supervision of such lines could be 
undertaken by any local district surveyor, and no parti- 
cular engineering skill would be required in their con- 
struction. 

In a conversation a few days ago with the engineer and 
manager of such a line as I have described, 94 miles long, 
in India, laid for the most part alongside the road, 1 was 
informed they worked mixed trains composed of 20 
vehicles at an average speed of 15 miles per hour with 
ease, and, to use his expression, it was simply wonderful 
what could be done on these narrow: gauge lines. 

This line cost less than 1000/. per mile, and at present 
gives a return of 6 per cent. on the costs. The line being 
@ private one, it is to be regretted no official report is 
published, or that the manager could not be induced to 
give the Board of Trade the benefit of his valuable ex- 
perience on this important question. 

Apologising for trespassing on your valuable space, 

I am, Sir, yours faithfully, 
F. H. Girt. 

107, Fenchurch-street, London, E.C, 





THE SCIENCE AND ART DEPARTMENT 
AND TECHNICAL EDUCATION FOR 
ENGINEERS. 

To THE EpiToR oF ENGINEERING. 

Srr,—It is with much pleasure that I have read in your 
columns the letters referring to the above, from ‘‘ An 
Engineer” and ‘“ Another Engineer.” They are doing 
young engineers a great service in calling their attention 
to the disgraceful state of affairs existing in the Mechanics 
Department at the Royal College of Science, and to the 
manner in which these scholarships, intended for the ad- 
vancement of learning, are being administered—in such a 
manner, in fact, as to induce scientific cramming ; nor am 
I the first who has regretted the result to his own profes- 
sion of engineering, brought about by being induced to 
take up the scholarships with a view to extending one’s 
knowledge of mechanics, &c. 

I maintain that it is a national disgrace that rate- 
payers’ money should be devoted by the department to 
carry on no better course 5 Toe y/ for our young engineers 
than that offered at the Royal College of Science, espe- 
cially in a country whose commercial prosperity and high 
position are in no emall measure due to the great strides 
our fathers and grandfathers made in engineering. 

I would suggest that part of the vacant ground upon 
which the Royal College stands should be set apart for 
the erection of a thoroughly equipped engineering labora- 
tory and lecture theatre, at comparatively small cost, 
where, under an engineering professor, nob a mathemati- 
cian only, instruction should be given in modern theory 
and age together with instruction in the metallurgy 
of iron, steel, and other metals used in engineering con- 
— under the auspices of the present School of 

ines, 

Or if this be too advanced for the department, why not 
make these scholarships tenable at the holder’s desire at 
one of the Royal —< colleges, say, Royal Naval 
College or Cooper’s Hill, under present conditions as to 
allowances, &c., or else, as “‘ Engineer ” says, at one of our 
aa engineering colleges, where good «instruction is to 

had, and where such students would be welcomed and 

“catered ” for ? 2 : 
Trusting, Sir, that some of our eminent engineers will 

give this matter their cordial support, or bring pressure 

to bear in the right quarter, 
I am, your obedient servant, 
MeEcHANICAL ENGINEER. 

London, ‘December 11, 1894. 





PROPOSED ASSOCIATION OF PORTLAND 
CEMENT MANUFACTURERS. 
To THE EpiToR oF ENGINEERING. 
S1z,—In reference to the attempt made by Messrs. 
Knight, Bevan, and Sturge to form an ‘‘ Association of 
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English Cement Manufacturers,” we should like to call 
the attention ofall interested in the matter to some points 
which may have been obscured, or may have escaped 
notice. Any firm which joined that Association would 
practically have declared that it never had and never 
would make any improvement in the manufacture of 
Portland cement. Of course, those who were willing to 
pledge themselves never to advance sought to cast 
a stigma on the progressives by substituting the word 
adulteration for improvemeat; but this little inter- 
ested move was quickly exposed by several speakers 
at the Cannon-streep meeting. In the circular issued 
to convene this meeting, it was stated that the ad- 
mixture of ragstone and other inert materials with 
Portland cement was ‘‘ bringing disrepute upon the good 
name that English cement has hitherto borne in com- 
parison for quality with cement of foreign manufacture.” 
Now, in reference to this point, Fairplay, in an article 
on cement in its issue of November 30, pathetically re- 
marks: ‘It is ridiculous to suppose that with the purest 
chalk and purest clay the English possess they cannot 
maké better cement than the Germans, who have none 
such. In the Brickbuilder, a journal published in Boston, 
articles on cements and cement tests have recently ap- 
peared, in which two classifications of cement were made: 

‘1, German cements of first quality. 

‘2, English cements, generally bracketed with Belgian 

cements, as of second quality. 
‘“‘This is a serious matter for the commerce of this 
country, and it is well entitled to the attention of engi- 
neers, who should show how thoroughly unfounded is 
such & ——. eg 

Casually remarking that Fairplay and Mr. Bevan 
appear to be remarkably unanimous, their contention 
scarcely looks as though the quality of English cement 
bore such a high character as Mr. Bevan assumed. The 
policy they propose for the reinstatement of English 
cement is so remarkably guileless and childlike as to 
deserve special notice, e@ are not to make any endea- 
vour to improve our cement, not to compete with German 
skill ; but to fold our hands and to say, ‘‘ Our cement is 
made of chalk and clay (as it has been since the Flood) and 
of nothing else. If foreign cement gives better tests, we 
cannot help it; it only proves that it is adulterated.” This 
may be very magnificent, but it is not business. Mr. 
Leedham White, however, fully recognised the necessity 
for English manufacturers not thus sitting with folded 
hands while foreign competitors are working, when, at 
the Cannon-street meeting, he said that English cement 
had not recently been brought into disrepute in compari- 
son with foreign cements, seeing that English manu- 
facturers were actually exporting even better cement than 
they did a few yearsago. ‘‘ But,” said Mr. White, “ we 
have been distanced by German skill and German com- 
petition, which is a different thing. I am most anxious 
that we should not be debarred from imitating the German 
skill. We do not want to be debarred, as people who 
intend to make progress in every shape and way, from 
taking advantage of scientific research.” 

It must be remembered that the various tests were not 
invented in the interests of the manufacturer, but in those 
of the consumer. The engineers and chemists who in- 
vented the tests, invented them to compel the manufac- 
turer to improve his cement. Ib is, therefore, rather 
illogical, when a manufacturer improves his cement to 
meet the higher specifications, to throw doubt upon the 
efficacy of the tests. English manufacturers would, if 
this were accepted, be placed in the position of havin 
foreign cements preferred to theirs, because they pas 
higher tests, and at the same time they would be forbidden 
to so improve their manufacture as to make it meet shese 
higher tests. But, as Mr. White pointed out, when a 
manufacturer supplies cement which meets all provided 
tests and analyses, he has fulfilled his legal obligations, 
and when he goes beyond this, and supplies cement which, 
besides meeting all tests, will give enduring satisfaction, 
he has fulfilled his whole moral duty. 

Now, leaving the general aspects of the question, we 
should like to point out that at the Cannon-street meet- 
ing, Mr. Holt, on our behalf, frankly owned that we had 
improved our cement by the addition to it of Kentish rag- 
stone of a special quality and in a carefully considered 
proportion. He strongly deprecated such an addition to 
the cement being stigmatised as an adulteration, and 
courted the fullest inquiry into the improved manufac- 
ture. A subsequent highly influential meeting of the 
cement trade at the London Chamber of Commerce has 

ed to his request by the appointment of a committee 
having power to call in expert evidence in reference to 
the addition of Kentish ragstone in the manufacture of 
Portland cement. 

At the Cannon-street meeting, Mr. Holt, in spite of an 
attempt which was made to prevent his giving the infor- 
mation, brought out the fact that his manufacture im- 
proved the cement in colour, in tensile strength, and in 
the sand tests. The tests were : at seven days, 492 Ib. ; at 
three weeks, 556 Ib.; at seven weeks, 656 lb.; at three 
months, 740 lb. ; at six monthe, 790 lb. ; at nine months, 
975 lb.; at 11 months, 1000 lb.; and at 12 months, 
1910 1b. With sand tests (three and one) nine months 
gave 410 Ib. in one case and 460 lb. in another. In refer- 
ence to these tests, we should like to call especial attention 
to the excellence of the long-time tests. The long-time 
test, when three parts of sand are added to the cement, is 
most important, as no cement of indifferent quality could 
give such high results when mixed with these proportions 
of an inert matter such as sand. This shows that our im- 
proved cement in the neat state must contain less inert 
matter than the old-fashioned cement, because if it were 
no better than the old cement it would, when mixed with 
three parts of sand, be bound to give a worse result for 
tensile strain. Since the Cannon-street meeting our tests 
have been witnessed by other cement manufacturers ; and 





we cordially invite any manufacturers, engineers, or 
customers to come down to our works and judge the tests 
for themselves. 

It must be borne in mind that Portland cement is only 
the name for an article of admixture, which, if it satisfies 
the provided standard tests and chemical analyses, and, 
in addition, the tests of time and exposure in actual use, 
cannot be said, with the least show of reason, to be 
adulterated because there may a to enter into its 
composition an ingredient or ingredients whose beneficial 
action has only lately been discovered. Still less justi- 
fiably can it be called adulterated when it gives results 
under all tests far beyond anything hitherto demanded in 
any specification. Ina previous part of this letter are 
mentioned the high results which the new cement has 
given under all conditions. Its principal points are its 
improved colour and its very markedly improved results 
in the long-time tests, especially noticeable when the 
cement is mixed with sand. 

In conclusion, we would remark that we should hardly 
be guilty of such a suicidal business policy as to place 
on the market a cement which we had not put to 
the severest tests. Our improved production has come 
out triumphantly, not only from all the provided scien- 
tific tests, but it has been used in work which has borne 
the more solid and satisfactory tests of time and ex- 
posure to ho Someenenenen, including the severe cold 
of last winter. In addition, so far from having had the 
slightest complaints aboht it, we have received nothing 
but the highest commendation of its unchangeable 
qualities. 

Weare, Sir, yours truly, 
Macevoy anv Hott. 

Britannia Cement Works, Northfleet, Kent. 





THE POSITION OF NAVAL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Str,—I wish to draw the attention of your readers to 
the very latest production of the combined wisdom of the 
Lords of the Admiralty, as regards their treatment of the 
engineering branch of the Navy. The order referred tc 
is as follows : . 

ORDER IN COUNCIL. 
Dated 7th August, 1894. 
Engineer Officers’ Charge Pay. 

Whereas, by Article 1486 and Appendix XVII., page 976, of the 
Regulations Established for the Government of your Majesty’s 
Naval Service, it is provided that engineer officers in charge of the 
engines of your Majesty’s vessels should be awarded charge pay 
at rates varying from 1s. to 4s, a day according to the indicated 
horse-power of each vessel, and at vates varying from 4s. to 9s. a 
day if in charge of engines of 3000 indicated horse-power and 
upwards in the larger vessels of modern construction; and 
whereas we are of opinion that, in consideration of the increased 
responsibility devolving on engineer officers by the size, com- 
plexity, and number of engines in each vessel, the present system 
of payment of charge pay according to the indicated horse-power 
no longer adequately represent the actual amount of sibility 
in each particular case, and should be abolished ; and that the 
existing rates, viz., 1s, to 9s. a day, should be extended to all 
vesse)s, the rate being determined by us from time to time in ac- 
cordance with the altered conditions of the engines in each vessel. 
We beg, therefore, to recommend that your Majesty may be 
graciously pleased, by your Order in Council, to sanction the pro- 
posal in the subjoined schedule. The Lords Commissioners of your 
Majesty’s Treasury have signified their concurrence in these pro- 


ScHBDULE. 


A. Appendix XVII., page 976, of the regulations for the Govern- 
ment. The naval service to be amended by the substitution of 
the following rules for the scale based on indicated horse-power. 
In ships in commission, engineer officers in charge of the machi- 
nery will be allowed charge pay varying from Is. to 9a. a day, 
the rate for each ship being determined by the Admiralty for 
ships in Fleet and;Dockyard Reserves, half the rates of charge pay, 
and of senior engineer’s allowance, a while in commission, 
are to be paid to their engineer officers (but in vessels in which 
the full rate of charge pay is under 2s. a day, the rate of half 
charge pay payable to be 1s. a day) subject to the conditions laid 
down in Articie 1436. 

In torpedo-boats in commission engineer officers in charge of 
the machinery will be allowed charge pay at rates determined by 
the Admiralty. 

In torpedo-boats in reserve an engineer or an assistant-engineer 
in charge will receive charge pay at 1s. a day. 

B. The new system to take effect from April 1, 1893, except in 
cases where provision to the contrary is expressly made therein. 

C. Any reduced rates awarded at the initiation of the new system 
only to come into force in the cases of officers appointed after the 
date of this Order of Council. 

D. Any increased rates awarded at the initiation of the new 
system only to be payable from the date of this Order of Council. 

E. Inorderto maintain a just proportion between the rates 
allowed for older and for modern ships, it shall be open to their 
Lordships to revise the rates of charge pay upon occasions of com- 
missioning and re-commissioning. In a case where a vessel has 
not been in commission for three years, the rate of half charge pay 
to be liable to revision on the occasion of her engineer officer being 
appointed or superseded. 

F. In cases where the recent revision of the official record of 
horse-power (¢.g., in Navy List) brings the indicated horse-power 
of vessels below 3000, the senior engineer’s allowance of 1s. a day 
hitherto paid to be continued until the supersession of the officer 
or — artificer receiving it at the date of this Order in 
Council. 





Her ay having taken the said memoriai into consideration, 
was pleased, by and with the advice of her Privy Council, to ap- 
prove of what is therein proposed, and the Right Honourable 
Lords Commissioners of the Admiralty are to give the necessary 
directions herein accordingly. 

(Signed) C. Pest. 


No. 9, N.P., 1788. 
Admiralty, September 24, 1894. 

I am commanded by my Lords Commissioners of the Admiralty 
to acquaint you that in view of the numerous and important 
changes introduced of recent years into the machinery of Her 
Majesty’s shipe, they consider that the assessment of charge pay 
to engineer officers on the basis of indicated horse-power of 
enginea no longer insures payment in proportion to responsi- 
bility, and they have been pleased to approve of regulations 
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under which the rate of charge Rey for each ship will be accord- 
ing to the measure of responsibility devolving on the engineer 
officer. 

2. These regulations have been embodied in Her Majesty’s 
Order in Council of August 7, 1894, of which two copies are 
inclosed. 

3. Upon consideration of the rates at a in course of pay- 
ment on the station under your command, my Lords have directed 
the following reductions. 

Full rate. Half rate. 

To apply to officers appointed after August 7, 1894. 

4. Lam to add that under Clause F of the schedule appended to 
the Order in Council, senior engineers’ allowance will cease to be 
payable in Her Majesty’s ships, and on the supersession of the 
engine-room artificers who were receiving it on the date of the 
Order in Council, namely, August 7, 1894. 

5. The necessary directions are to be given for payment to be 
made accordingly. 

I am, Sir, your obedient servant, 
Signed) Evan MacGrecor, 
Reference for the information and, &c. 


Whilst at their wits’ end to “ catch” a sufficient number 
of young engineers for the Navy, to make up the number 
absolutely necessary for the efficiency of the Navy in 
peace time even, the Admiralty show their wisdom and true 
statesmanship by issuing such a regulation, under powers 
derived from an Order in Council. 

You will see by the memorial to Her Majesty asking for 
that Order in Council, that their lordships were filled with 
benevolence, and even an almost grandmotherly solici- 
tude for the future of the engineers, and were very anxious 
that they should be able to derive full benefit from the 
new conditions of marine engineering. You will see, also, 
how this benevolence ‘n had almost written malevolence), 
works out in the regulation resulting from the Order in 
Council. 

In a year or so the Powerful and the Terrible will be 
in the charge of ‘‘ the engineer officer,” as far as regards 
the machinery, &c., for which be is responsible, he then 
becomes entitled to that bugbear of the naval engineer 
—charge pay. With that prescience and forethought 
which always distinguish my Lords where the welfare (?) 
of the engineers is concerned, they have already decided 
to meet the case of these two new and powerful cruisers 
by fixing the charge pay for them at 9s. per diem, the 
maximum under the new Order in Council, and, therefore, 
consequently, the charge pay of all other ships is to be 
reduced proportionately from that high standard, and in 
future the measure of the charge pay is to be my Lords’ 
appreciation of the responsibilities incurred by, and de- 
volving upon, the *‘ engineer officer” of each ship. 

Their Lordships, in their zeal to give full effect to their 
benevolent feelings, have measured the responsibilities of 
the engineer officers in 20 ships in the home ports, and 
shown their appreciation of the responsibility incurred by 
increasing. the charge pay of one of them (Malabar) from 
3s. to 4s. per diem, and by reducing three from 9s. to 
7s. 6d.; one from 7s. 6d. to 6s.; three from 6s. to 3s.; 
eight from 5s to 4s.; one from 5s. to 3s.; two from 4s. to 
3s,; and one from 3s. to 2s. Many of these ships are re- 
presentatives of classes, so that all of the class affected 
must be similarly reduced, and my Lords, as stated in the 
circular, reserve to themselves the right of altering the 
charge pay of each and any ship, from time to time, as 
may seem good to them. 

In future, therefore, the engineer will never be quite 
certain of the amount of the emolument be is entitled to 
on joining a ship ‘‘in charge,” and his financial position 
will be entirely at the sweet will of his dear friends the 
Naval Lords, and of those who have their ears. An in- 
tolerable and unjust position for the engineers, and, in 
my opinion, an illegal one for the Admiralty to hold ; and 
it is, on the face of it, an utterly illogical position, in 
that the engineers are the only ones affected. To be 
logical, a similar rule should apply to the captains of all 
the ships whose charge pay is reduced, and not only to 
the captain, but to every officer and man whose pay and 
emoluments depend upon the de of the efficiency, 

wer, size, speed, armament, or other quality of the ship 

e may happen to be appointed to. 

If these ‘ reduced” ships are to be relegated to a lower 
class of efficiency in the fleets, then the first man to have 
his “‘ charge pay,” or, a8 it is called in his case, ‘‘ com- 
mand money,” reduced should be the captain, for his ship 
in future is not pon, sere to be able to take such a pro- 
minent position as heretofore in action, fleet tactics, and 
in the service generally, and therefore his responsibility 
cannot be so great. the other hand, in these very 
ships, instead of being decreased, the responsibilities of 
the engineer have increased, as in most of them the 
engines have been modernised, increased in power, num- 
ber, and efficiency, while in those which have not been so 
modernised, but are yet of old type, more care and atten- 
tion is now required to keep them efficient than was for- 
merly necessary (at the time when the Songe pay for 
them was fixed), so that, ex equali, instead of being 
reduced, charge pay should the rather be increased, and 
the levelling should be upward, to meet future cases, and 
not downward, as by this new circular. 

Under previous regulations, the charge pay was based 
upon the horse-power, and on a definite scale, beyond 
the power of My Lords to alter. Now nothing is fixed— 
nothing definite—except that their Lordships reserve to 
themselves a right over the emoluments of engineer 
officers, which they dare not attempt (and do not desire 
to) to hold over the emoluments of other officers. 

For the future, this circular means that no matter how 
much marine engineering may be improved in efficiency, 
economy, labour-saving, and adaptability to the general 
wants of the naval service, no matter how much the 
number of machines may be increased in a ship, or how 
much they may increase in complexity ; how much the 
total horse-power may exceed the present maximum ; 
how much the responsibilities of the engineer may be 
increased as regards all these matters, as well as with 
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regard to the persunnel of the department, it all counts 
for nothing—or less than nothing—the maximum is fixed. 

Years ago, when the rates of charge pay for the ships 
now reduced, were fixed, they were consid a fair 
equivalent for the responsibility of looking after them, 
and there never has been, either at the Admiralty or 
amongst the engineers, any idea or suggestion that these 
rates were too high. 

What then is there in these ships now, what has been 
done to them, that makes the responsibility of looking 
after them of less value now, than formerly ? ey have, 
nearly all of them, been modernised, had new boilers with 
higher steam pressure, more powerful and more complex 
machinery, extra auxiliary machinery, such as dynamos 
for internal lighting, improved torpedo gear and gun 
mountings, boat-hoisting machinery, and such like, fitted. 

Is it that the number of engineer officers has been 
largely reduced, so that the chief has a lesser number of 
officers to assist him? That the number of skilled me- 
chanics has also been reduced, and unskilled labour taken 
their place? Is it that the training of engineer students 
is only allowed 60 per cent. of the time formerly set apart 
for it, and that consequently many of the junior officers 
have absolutely no engine-room experience on joining 
their ships; some have nsver even seen a marine engine, 
except, perhaps, that of the crank which any tripper 
may see by looking down the engine-room hatch of an 
excursion steamer, before they entered Her Majesty’s 
Navy, and, therefore, their assistance to the chief is 
absolutely nil in value; in fact, they have to be taught 
their business by him, and they form another large item 
in the long list of his responsibilities and worries. These 
ships, then, as regards the engine-room en, “gone are 
now in a higher than they were originally, so that it 
cannot be the engine-room that has given the data from 
which my Lords’ “appreciation of responeibility ” has 
been fixed. It isthe ship as a purely fighting platform, 
or gun platform, which has evidently been considered by 
the Admiralty. These ships have all been disrated, as it 
were, into the second or third line of defence, and, there- 
fore, it should be the fighting men, the,‘ honour and glory 
brigade,” who should suffer reduction of emoluments, if it 
be absolutely necessary to reduce at all. 

Every change, as far as regards the engines, or the 
machinery generally, in material and personnel, has 
tended to increase of responsibility, and my Lords meet 
this by reduction of pay. 

Because other ships are now being built of more com- 
plexity and greater boree-power, is that a reason why the 
remuneration of the officers, who alone can make the older 
ships fulfil, as far as is possible, every purpose of their 
design, and who alone can obtain a maximum of efficiency 
from them, should be arbitrarily reduced? The reverse 
should hold good, viz., that the enormous improvements 
in engineering science, and the greatly increased re- 
sponsibility devolving upon those who have the care and 
maintenance of this latter-day machinery, should give in- 
creased remuneration. 

Sufficient unto the day is the evil thereof, does not 
apply in this case, for in the future, when there are more 

»werful Powerfuls, and more terrible Terribles, their 

rdships may consider another reduction of charge pay 
to be necessary, and ‘‘where will the engineer be then, 
poor thing?” 


A List of Ships for which Charge Pay has been Reduced 
under the Order in Counctl, August 7, 1894. 
- Old Rate. New Rate. 
Achilles ... 
Agincourt 
Audacious Be 
Black Prince ... 
Bellerophon 
Hotspur... 
Impérieuse 
. Invincible 
Tris ee 
. Iron Duke 
. Minotaur 
. Neptune sis 
. Northumberland 
borne ... is 
. Téméraire 
. Triumph 
. Shannon... 
. Swiftsure 
. Warrior... 
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Increased. 
1. Malabar... a aa 3 0 4 
These ships are at the home ports; all of the same class 
abroad are similarly affected. 
Half-charge pay, in reserve, is of course reduced pro- 
portionately. 


There is one reason, probably ‘he correct one, for the 
Order in Council, for which he signature of Her 
Majesty was obtained by misrevresentation and sup- 
pressio veri (one has only to compare the reasons ad- 
vanced in the memorial with the results worked out in 
the circular to see the truth of this), and that is, the 
Machiavellian (Naval) Lords have been forced to do some- 
thing to shut the mouths of those blessed (?) M.P. fellows, 
who interfered in the matter after the discussion of 
Naval Estimates this year ; a small increase of pay is to be 
given to those officers whose retirement at 50 be been 
stopped, through no fault of their own, but by reason of 
the bungling and obstructive methods of the Admiralty. 
To meet this extra charge on the coming estimates, a. 
perhaps, save a little on the transaction which may come 
in handy later on, for, say, an additional civil pension 
for a Naval Lord, the ch y is to be reduced. So 
Peter is robbed to pay Paul, and the assent of Her 
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Majesty’s Lords of the Treasury is obtained to the 
memorial, and every one is happy, or—nearly so. 

The only and proper solution of the matter is: , 

1. That charge pay, as charge pay, should be entirely 
abolished. 

2. That the maximum rates of pay for engineers should 
be the same, age for age, and service for service, as those 
of other officers (civil branches). F 

8. That engineers should have thesame “‘fair field and no 
favour” at the Admiralty as other civil branch officers have 
(approximately), which means that their case, should be 
ey outside the circle of personal prejudice and 
jealousy, and be considered judicially on its simple 
merits, as Karl Spencer promised, during the debates on 
the last Navy Estimates, should be done, but which, we 
have too much reason to believe, will not be permitted if 
the Naval Lords are allowed to do as they would like. 

Whatis to result from the representations of the engineer 
M.P. deputation to Earl Spencer last May ? Considered on 
its merits or “* pigeon-holed to be forgotten”? The latter 
most probably, since it is the opinion of at least one Naval 
Lord that it was a mistake on Earl Spencer’s part to re- 
ceive such a deputation; and ‘* Boom off and be thank- 
ful that the case was even listened to,” bids fair to be the 
answer to that deputation. 

Fiat Justitia. 








THE DESCRIPTION OF A CIVIL ENGINEER. 
To THE EpiToR oF ENGINEERING. 

Srr,—Referring to your article under the above heading, 
I would remark that I have always thought Tredgold’s 
definition failed of its mark, because “ the art of directing 
the sources of power in Nature to the use and convenience 
of man,” would surely be unaffected by the fact of its 
being exercised by a soldier or a civilian ; a gun is only a 

rticular form of heat engine, fortifications a particular 

orm of cuttings, banks and retaining walls, and military 
railways constructed duringa campaign differ in no essen- 
tial respects from other railways. 

Itis tobe regretted that the word “ Civil”,was introduced 
in the title of the ‘‘ Institution,” for we want some short 
word to distinguish engineers engaged on railroads, canals, 
docks, harbours, and river improvements, &c., to the ex- 
clusion of mechanical engineers and others. Until within 
comparatively recent days, the word ‘‘Civil” was so used 
by presidents and members of the Institution itself, and it 
was only when the Mechanical Engineers, the Electric 
Engineers, the Iron and Steel Institute, and others began 
to establish independent societies that the parent institute 
bestirred itself and endeavoured to get the profession to 
accept their ruling that ‘‘ civil” simply meant “not mili- 
may You say it is no longer necessary to insist upon 
it, but this I doubt. In ninety-nine cases out of a hun- 
dred the — use the phrase “‘ civil engineer” in its old 
sense, and mehanical engineer and electrical engineer if 
they mean those branches of the calling. The words were 
so used at the great Engineering Congress at Chicago last 
year, and it would be interesting to know what word 
would be proposed by any of your readers instead of 
‘*civil ” to describe railway and dock engineers. 

Yours obediently. 
M. Inst. C.E. 





POULSEN’S OZONE GENERATOR. 
To THE EDITOR OF ENGINEERING. 

Srr,— Allow me to make a few remarks on this inter- 
esting subject named in your last week’s issue? It might 
seem from that article that the apparatus is a mere hos- 
pital or sick-room appliance, whereas it is rather one for 
enabling people to keep out of such places; it has, in fact, 
been largely so used already in Denmark and one or two 
more countries. The action of ozonised air (not ozonised 
oxygen, as stated in the article) is now generally acknow- 
ledged as a reality for the cure of tuberculosis and 
anemia ; but its use by the million in every office, public 
hall, church, sereel, sitting-room, and bedroom to keep 
the air pure should also be noted. I have used the ap- 
— for some time with success, and so has Mr. ; 

elling, of 9, New Broad-street, who will be pleased to 
show it to any one interested in the question of pure air 
without draughts. The great mass of people have long 
ago learnt something about the need of pure water, but 
are still far behind as to the necessity of inhaling pure air. 

Yours obediently, 
P. JENSEN. 


77, Chancery-lane, London, W.C., December 12, 1894. 





‘““THE PRINCIPLES AND PRACTICE OF 
HYDRO-EXTRACTION,” 
To THE Eprror oF ENGINEERING. 

Sir,—In_ the report of the above paper, read before the 
Society of Engineers, London, on page 750, it is stated 
that the factor of safety for hydro-extractor baskets con- 
structed with steel plates is 3, and that when constructed 
with steel wire 13, and that the advantages of wire 
baskets were therefore obvious. Allow me to point out 
that the author of the paper did not know his subject, 
nor how to calculate the strains on a centrifugal basket, 
and therefore that the conclusions arrived at are altogether 
erroneous. Mr. Ransome’s formula for calculating the 
stresses omits to take into consideration a very impor- 
tant item, viz., the relation of the diameter to the circum- 
ference. Also that the examples chosen (even supposing 
the calculations had been right) were not fair comparisons, 
as he took a 4 ft. diameter by 20 in. deep by } in. thick 

te basket, and a 3 ft. diameter by 18 in. deep wire 
ket running at the same speed, ps parce A an in- 
tentionally unfair comparison, instead of taking the sizes 
and conditions exactly thesame, The author truly remarks 
that unless the wires of which the shell of the wire basket 
is constructed remain concentric, destruction soon follows— 





@ very good reason, indeed, for'using baskets construct: d 
with plates, as they are much more rigid ; and it has been 
proved over and over again in practice that the joints of 
the wires, which are only soldered to the vertical straps, 
goon break, and the destruction he speaks of takes place ; 
while the plate basket, owing to its greater rigidity, re- 
mains concentric, and has been proved to last very much 
longer, a the factor of safety the other — most 
decidedly. The author, with his calculations, tables (the 
one giving bursting speeds being all wrong), and wire 
baskets, was pretty severely dealt with at the meeting, 
and I cannot understand how your reporter arrived at the 
conclusions stated in your issue of December 7. 
R. WILLIAMSON. 
Motherwell, N.B., December 12, 1894. 








Lonpon ASSOCIATION OF FOREMEN ENGINEERS‘ AND 
DRAvGHTSMEN.—The usual monthly meeting of this Asso- 
ciation was held in the K room of the Cannon-street Hotel 
on Saturday evening, the 1st inst., when the President, 
Mr. W. H. Bale, and the Vice-President, Mr. R. J. Cook, 
were in thechairs. After the usual general business was 
over, which included the election of several new members, 
Mr. Cook gave an account of his recent visit to Newcastle, 
in connection with the annual dinner of the Newcastle 
Association. Mr. Cook stated that trade had been greatly 
interfered with by strikes, and at present some shops 
were busy, but most were quiet ; a few very much so. 
He described the systems of working he saw in different 
shops, and gave a detailed description of the machinery 
in use in the North-Eastern Railway locomotive shops, 
where machinery seemed to be in use for everything it 
could be applied to, and the organisation was such as to 
produce the best work at the lowest price. Some of the 
members made a few remarks on the report, and a vote 
. —— having been passed to Mr. Cook, the meeting 

osed, 





LivprrooL Enoinggrine Socirzty.—The fourth ordi- 
nary meeting of this Society for the current session, 
was held at the Royal Institution, Colquitt-street, 
on Wednesday evening, the 5th inst., the Presi- 
dent, Professor H. S. Hele-Shaw, M. Inst. C.E., in the 
chair. The West premiums for the past sessions were 
presented to Messrs. Morgan and Duncanson. The re- 
mainder of the evening was devoted to the reading of a 

aper ‘*On the Whirling and Vibration of Shafts,” by 

r. Stanley Dunkerley, M.Sc., in which the author stated 
that a shaft, however nearly balanced, when driven at a 
particular speed, bends, and, unless the amount of deflec- 
tion be limited, might even break, although at higher 
speeds the shaft again runs true. The particular or 
‘critical ” speed depends on the manner in which the 
shaft is supported, its size and modulus of elasticity, 
and the sizes, weights and positions of any pulleys it 
carries. The formule giving this speed have been worked 
out, for two simple cases with unloaded shafts, by Profes- 
sors Rankine and Greenfield ; a general theory, applicable 
to all oo been deduced by Professor Reynolds; 
and the author has obtained mathematical formule, 
giving the critical speed in terms of the diameter and 
te of the shaft, weights, and positions of the 

ulleys, &c., in particular cases applicable to the dif- 
erent conditions under which a shaft works. The 
formulz so obtained cover all cases which are likely to 
arise in practice; and the object of the paper was 
to give don results in such a form that they can be 
applied directly to practice by any ordinary engineer. 





West Ripine Rivers Porirication, SHIPLEY DRAIN- 
AGE.—Major General C. Phipps Carey held a Local 
Government inquiry at the Manor House, Shipley, on 
the 5th inst., with reference to the application of the 
Shipley Local Board to borrow 55,0007 for the purposes 
of sewerage, sewage disposal, and the erection of a refuse 
destructor. Mr. J. H. Woodhead, civil engineer. having 
explained the system of sewers proposed for the Windhill 
section of the district, which ave in the hands of his firm, 
Mr. M. Paterson, M.I.C.E., described the works de- 
signed by him, consisting of the main outfall sewers, the 
works of precipitation, and the land filtration works. 
The main outfall sewer, which is 17,118 ft. long, the Val- 
ley-road outfall, and the Red Beck outfall, are the prin- 
— sewers, and present a combination of difficulties 
seldom met with in so small a compass, including seven 
tunnels, three of which are under the canal, a mill-yard, 
and a mill respectively, cast-iron pipes along the river 
bed, several beck and railway crossings, and a heavy re- 
taining wall at the River Aire. The premises of no less 
than eight mills, foundries, tanneries, and other large 
works, are intersected, including the well-known Saltaire 

ills, which are traversed for nearly 200 yards in tunnel. 
Pumping will be necessary, and pumps are to be rovided 
capable of lifting an extreme limit of 4100 gallons per 
minute 47 ft. high, steam for which will be raised chiefly 
by a Horsfall destructor. A tank sewer holding 280,000 

allons, and storage precipitation tanks holding 12 hours 
gr weather flow, or 1,120,000 gallons, will be provided. 
After precipitation, the clarified sewage will be passed on to 
124 acres of land adapted for filtration, chiefly warp gravel, 
and a porous, gravelly loam. Besides this area, 16 acres 
are reserved for the future needs of the district. After 
the inquiry, the inspector made a careful inspection of 
the site of the pene works, specially examining the 
difficult lines of the outfall sewers. The population of 
Shipley is about 25,000, and storm water is at present 
turned into the sewers, but, will be excluded in future 
extensions. Mr, Paterson poweaed out the necessity of 
making proper provision for reg. | with mingled storm 
water and sewage, 80 as to satisfy the requirements of the 
West Riding Rivers Board, whose powers, in this direc- 
tion, were greatly strengthened by their Act of last 
session. 
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ORE-WASHING APPARATUS AT THE MONTEPONI 
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THE RUCHILL SANITARY WASHHOUSE, GLASGOW. 
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WE have on previous occasions (see ENGINEERING, 
pages 262, 294, and 418 ante) described the very inte- 
resting processes of treating the zinc ores of the mines 
of Monteponi in Sardinia, and the method of magnetic 
separation of the poorer ores that has been successfully 
installed by Signor Ferrari, the engineer of the Monte- 
poni Company. We are now able to describe another 
separating plant designed by the same engineer, which 
has been working with great success at the Monteponi 
mines for a considerable time, and which we believe 
should find a useful application in many other separat- 
ing works. 

This installation is a very simple one, and is illus- 
trated by the engravings above. From Fig. 1 it 
will be seen that one of the most important parts of 
the installation consists of an endless rubber band 
28 in. wide, which is stretched over drums 13 ft: 
apart, and moving at a speed of 20 ft. per minute 
over the two drums, one of which is driven by friction 
gearing. The band is supported by five rollers placed 
at short distances apart, as may be seen in the illus- 
tration. The drums, as well as the rollers, are slightly 
inclined towards the front, so as to slope the ot 
downwards at the delivery edge. The crushed ore, 
plentifully mixed with water, is fed through a pipe 
near the upper edge of the band and placed over the 
driving roller, so that the band for a short distance is 
covered with the ore-charged water, which is carried 
on by the travelling belt, at the same time gravitating 
towards the delivery edge, over which the heaviest 
particles of ore fall into the receiver beneath, and is 
washed continuously by a series of water jets playing 
onthe band. This very simple installation has been 
continuously used in Monteponi for more than two 
two years, chiefly for separating calamine, cerusite, 
and sulphuret of lead from fine sand. Lach jet dis- 
charges about 15 gallons of water per minute, and 
separates about 10 gallons of mixture, and 3 tons of 
ore can be separated per day of 12 hours. The machine 
being wholly automatic, but little attendance is re- 
quired. The arrangement demonstrates that a violent 
shaking movement is not necessary for separation, for 
the slower the travel of the sand, and the gentler the 
jets of water, the better the separation becomes. Ex- 
periment has shown that a shaking motion does not 
improve the work of the apparatus, while it introduces 
needless complications and ‘increases the cost of 
working. 

The am of the band may be increased almost 
indefinitely, when it is desired to use the overflow 
from other washing tables such as those at Monteponi 
already described. The diagram, Fig. 2, indicates 
such an arrangement in operation ; on the right-hand 
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side is a sorting screen perforated with holes of from 
0.04 in. to 0.06in.; the mixture delivered by this 
screen flows with a plentiful water supply through a 
pipe 4in. in diameter to the long tank over the sepa- 
rator, to which it is delivered as above described. 

In the delivery main a sand separator is introduced 
which removes the heaviest and largest grains and 
sends them to the jigging machine described on a 
previous occasion ; this separator is essential to suc- 
cessful working. The large installation, as shown in 
Fig. 2, can separate 20 tons of ore and sand in 11 
hours. 

The apparatus allows a great latitude in regard to 
the quantity of water employed, care being taken, of 
course, that enough is used to maintain a free dis- 
charge. For a 4-in. main it is necessary that from 
40 to 50 gallons should flow per minute ; the main 
leaves the hopper in which the screen works, with a 
fall of 30 deg. The sand separator which is intro- 
duced in the main is but little known, although it has 
been used for over 15 years at Monteponi. Fig. 3 
shows its construction, and its operation is as follows : 
The mixture, passing through the pipe, enters the hori- 
zontal part of the junction at high pressure, and meet- 
ing a vertical opening, the heaviest particles naturally 
tend to fall, but the tube is encased in a larger one, in 
the side of which there is a valve admitting water also 
under pressure ; this descends and then rises into the 
inner tube to a certain height as indicated by the 
arrows, checking the sand oh escaping, but per- 
mitting the heaviest particles to fall and flow to the 
iggers. 
ie n this apparatus the density of the grains of ore is 
far more important than their weight ; for example, in 
the combination shown in Fig. 2 of a set of jiggers 
and the band separator, two-thirds of the separated 
ore go to the jiggers, and only one-third to the bands; 
this division is wholly effected by the sand separator. 

In an installation containing four band separators 
and four jiggers, the first delivers from one-half to 
two-thirds of the lead ore, although the average 
material passed through each machine is equal. The 
fourth apparatus produces scarcely any lead ore, and 
in the third the grains are extremely small, while the 
rock particles average 0.04 in. in size ; this great dif- 
ference in size greatly facilitates the work of the jigger. 
While the densest grains have a downward tendency, 
the accelerated speed of the mixture in the sand sepa- 
rator carries with it all specifically lighter grains, and 
the denser ones fall. This is proved by the fact that 
the separators only work properly when they are far 
enough apart ; that is to say, the mixture requires a 
certain length of pipe and of time for the grains to 
settle again and prepare for another separation. 





SANITARY WASHHOUSE AT GLASGOW. 

Tue extension of the City of Glasgow at the close of 
1891, and the epidemic of small-pox in the following 
year, caused such an increase of work at the disinfect- 
ing station in London-road, that for some months a 
night staff had to beemployed. From 566,010 articles 
of bedding and clothing disinfected in 1891, the 
numbers rose in 1892 to 733,75l—an increase of 
167,741. Moreover, the distance of the London-road 
washhouse—which is in the East End—from the 
western and north-western districts, made it im- 
perative that the question of additional accommo- 
dation should be at once considered. Accordingly the 
Health Committee, after careful inquiry, fixed 
upon a site for the required station at the north- 
east of the Ruchill Park, and requested the sanitary 
inspector to prepare plans showing the extent and 
character of the proposed new works. A sub-com- 
mittee was then appointed, convened by Councillor 
Langlands. <A site was pegged off containing 7066 
square yards, and on July 25, 1893, building opera- 
tions were commenced. On account of the steep 
gradient of the ground at this point, 21,000 cubic yards 
of earth and clay had to be cleared away before build- 
ing began. This occupied 40 navvies for 14 weeks. 
Before describing the works as now completed, a short 
résumé might be given of the policy pursued in Glas- 
gow with regard to disinfection. 

The Public Health Act of 1867 lays upon the house- 
holder the responsibility of thoroughly disinfecting the 
room in which a patient stricken with an infectious 
disease has lain, and purifying the bed and belongings 
of the patient, but, owing to various considerations, the 
Police Commissioners decided to erect a public disin- 
fection station, fitted with suitable machinery, and 
take upon themselves a responsibility clearly undis- 
chargeable by the householder. The first station was 
established to the east of Belvidere Hospital in the 
year 1883, at a cost of 8000/. Here between 300,000 
and 400,000 articles were yearly treated up to 1889, 
when the number rose to 474,000 articles. New ma- 
chinery after this was laid down at Belvidere, But, 
as before explained, the extension of the city, coupled 
with the increase of known cases through the opera- 
tion of the Notification of Infectious Diseases Act, 
1889, made it necessary to establish this washhouse at 

uchill, 


The building, facing Bilsland Drive, is erected in 
the Scotch baronial style of architecture, of red sand- 
stone, and has a frontage of over 200 ft. It comprises 
three dwelling-houses, two van-sheds, stable, harness- 
room, hayloft, and straw store. It stands 30 ft. back 
from the public road. In front there is a red sand- 
stone parapet wall, surmounted by a massive iron rail- 
ing. Ateither end there is a gateway, that on the 
west side being for infected goods going in, while the 
other on the east side is the exit for purified 
goods going out. Between the back of the front build- 
ing andthe main machinery building there is a well- 
paved courtyard, 30 ft. wide, divided transversely in 
the centre by a high wall and wooden gate. This 
serves to prevent improper communication between 
one side and the other. The main building behind 
consists of a series of halls or apartments, and the plan 
on page 777 will assist the reader in following our 
notes of the general arrangement. In the centre is 
the machinery hall, 100 ft. by 50 ft., the walls of 
which are 24 ft. high. Surrounding it on all four 
sides are the receiving and ticketing hall, 36 ft. by 
30 ft.; the cholera and small-pox disinfecting chamber, 
36 ft. by 16 ft.; the carpet-beating room, 36 ft. by 
29 ft.; the bed disinfecting room, in two sections, 
60 ft. by 24 ft.; the fumigating closet, 15 ft. by 14 ft.; 
the sorting and despatch hall, 36 ft. by 36 ft.; four 
drying-rooms, each 44 ft. by 14 ft.; engine-room, 
workshop, store-rooms, office, men and women’s bath- 
rooms, women’s kitchen and lavatory, and_boiler- 
house. There is a cremating furnace on the west 
gable of the main building, for destroying infected 
straw and chaff beds, and other useless material. There 
is on octagonal chimney stalk 130 ft. high. 

On arrival at the washhouse in the covered vans (of 
which there are three), the linen sealed bags containing 
the infected goods are thrown on to the floor of the 
receiving hall, which is raised 4 ft. above the level of 
the yard. Here the goods are checked, laid out, 
sorted, and ticketed. The beds, pillows, coats, and 
special articles are sent to the steam disinfector ; the 
blankets and all laces, ribbons, and fragile articles go 
to the washtubs or the dolly machine, mats and floor- 
cloths are put in the mat pond, while the coloured 
and white articles, after separation, are drenched with 
a solution of bichloride of mercury and afterwards 
placed in the steam rotary washing machines (of which 
there are two). In these they are washed under steam 
pressure. All carpets are treated in a specially de- 
signed machine, which, after extracting the dust, 
throws the infected and other particles into a spray 
chamber; from this, by an automatic arrangement, 
they are discharged as liquid mud into the drains. 
When the clothing is washed and rinsed it is placed in 
two direct-driven 42-in. hydro-extractors running at a 
speed of 1000 revolutions per minute. From these the 

oods are conveyed in bogies to the drying-rooms and 
ee up. Here, after the doors are closed, they are sub- 
jected to a powerful current of heated air and rapidly 
dried, after which they are carried into the despatch 
room on the east side, sorted into bundles, and sent 
home in the open vans, 

On the west gable of the machinery hall is fitted a 
48-in. Blackman air propeller, which, while serving to 
clear the hall of the steam and vapour arising from the 
washing processes, draws all the air towards the in- 
fected end of the washhouse. The whole arrangement 
has been designed and finished under the superintend- 
ence of Mr. Peter Fyfe, sanitary inspector. Steam for 
the works is generated in two Lancashire boilers, each 
26 ft. long by 7 ft. in diameter. They are fitted with 
Sinclair’s patent smoke-preventing stokers, which are 
driven by a 4-horse vertical engine, placed at the side 
of the boilers, and inclosed in a small wooden erection. 
One boiler generates steam at 70 lb. per square inch, 
and supplies the engines; the other is a low-pressure 
boiler (20 lb.) for supplying steam to the washing and 
disinfecting machines and the heating coils. Each 
boiler is wrought independently of the other, but by 
an arrangement of stop and reducing valves, either 
boiler is able to carry on the whole work should the 
other be under repair. Both boilers were supplied by 
Messrs. William Wilson and Co., Lily Bank Works, 
Glasgow, and the stokers were supplied and fixed by 
Messrs. Robert Craig and Co., Glasgow. 

The engine is of the horizontal type, with a cylinder 
16 in. in diameter and a stroke of 24 ft., and will 
develop about 70 horse-power. It drives direct by 
three 44-in, ropes on to a line of 3}-in. shafting, 110 ft. 
long, upon which the various pulleys are keyed to 
drive the machinery in the main hall. Provision has 
been left on the main driving pulley for the addition 
of three ropes, should, in the future, more power be 
required. In the engine-room at the east side a Berry- 
man’s feed-water heater is erected, 11 ft. 6 in. long by 
2ft. 6in. in diameter. Exhaust steam is used, but an 
arrangement is also made whereby fresh steam may, if 
necessary, be introduced in order to bring the water 
in the heater up to a temperature sufficient for use in 
the washtubs and rotary machines. Hot water from 
this source is — to the two dwelling-houses at 
the west gate. ere is also a wrought-iron tank in 





the engine-room, which receives all the hot water 


which has accrued in the various pipes, coils, and the 
disinfector from the condensation of steam. The 
water is gathered from these various sources at a low 
level into Fyfe’s patent steam return traps and dis- 
charged into this tank, from which it is drawn by a 
force pump attached to the engine and pumped back 
into the boilers. 

All goods which can be washed with safety under 
steam pressure are thrown into the two Hanna’s 
double-acting rotary washing machines, each 5 ft. 7 in, 
in diameter by 4 ft. 3 in. wide. These machines differ 
from the older forms in that, while the outside casing 
revolves in one direction, the inside ribbed copper cage 
is revolving in the opposite direction. The outside 
casing has inside of it small trough-like lifters which 
continually carry up the washing lye and discharge it 
io streams on the top of the ribbed cage, through 
which it pours on to the tossing clothing underneath. 
Each of these machines is specially heavy, being made 
to stand a pressure of steam of 10 lb. per square inch. 

The dolly washing machine has a revolving pan 
54 in. in diameter. 

Each of the two 42-in, hydro-extractors is driven by 
an independent direct-acting engine, bolted to the 
side of the casing, at a speed of 1000 revolutions per 
minute. The peculiarity about these extractors is 
that they are not rigidly bolted down upon a founda- 
tion, but are suspended on india-rubber buffers placed 
at the bottom of three upright cast-iron columns 
situated at equal distances round the outside of the 
cage. No strain is, therefore, experienced on any part 
of the machine, which is able to adjust itself until a 
high degree of speed is attained, and the clothes are 
equally distributed throughout the basket. The 
makers are Messrs, Broadbent and Sons, Hudders- 
field. For hand-washing, 18 white enamelled fireclay 
washtubs, in two groups, are fitted up back to back 
in the machinery hall on white enamelled pedestals. 

For the disinfection of beds, pillows, and other 
goods which cannot be treated in the washing ma- 
chines, one of Washington Lyons’ steam disinfectors, 
supplemented by Paton’s vacuum and hot-air producer, 
has been fitted up. This apparatus is of abnormal 
size, being oval in shape, 12 ft. long by 6ft. high. It 
is also of extra strength, the casing, both inside and 
outside, being made to withstand steam pressure of 
70 lb. per square inch, The beds, pillows, &c., are 
placed in galvanised-iron wire baskets, and are run 
into the machine. The steam-tight doors at either 
end are then closed, and a vacuum of 25 in. can be 
obtained by means of a powerful steam ejector. This 
exhausts the air from the inside of the chamber and 
from the interstices of the bedding and clothing under 
treatment, the object being to enable the steam when 
turned on to speedily penetrate into every crevice. 
In the old form of machines it was found that quick 
penetration of steam did not occur when the air was 
allowed to remain in the apparatus and the bedding. 
Steam is then turned on until a pressure of 20 1b. has 
been registered on the gauge, and the bedding kept 
under the temperature produced, viz., 259 deg. Fahr., 
for 20 minutes or half an hour. The steam is then 
allowed to blow off, and the ejector is set to work to 
again produce the necessary vacuum, in order that the 
hot air from the producer, fitted at the side of the 
apparatus, may rush into the inner chamber. This is 
done to dry up the moisture which may have gathered 
on the bedding under treatment. The doors are then 
opened and the beds taken out at the east end of the 
apparatus, and laid on the floor to cool down. The 
disinfector was supplied and fitted up by Messrs. 
Manlove, Alliott, and Co., Limited, Nottingham. 

As to the drying stoves, they are a departure from 
the crude method of dark closets fitted with steam coils 
or pipes, between and above which iron horses are run 
in, containing the damp clothing to be dried. The 
stoves at Ruchill have no coils nor steam pipes in them. 
At one end a hot-air stove, containing a hundred 4-in. 
wrought-iron tubes, is erected, and at the other is 
fitted a 48-in. Blackman air propeller. Hinged 
wrought-iron doors or valves are fitted on each end in 
order to divert the powerful air currents, as required, 
from one drying chamber to the other. The roof of 
each chamber is fitted with galvanised wrought-iron 
rods, over which the clothing to be dried is hung in a 
line with the direction of the air currents. Each room 
is lighted by windows from the outside wall, and at 
the fan end a flood of light comes down through the 
roof. The time occupied by the drying process is esti- 
mated to be about 20 minutes in each stove. It may 
be noted that the air drawn through the stove tubes 
by the propeller is taken from the despatch hall, which 
is thus thoroughly ventilated. These stoves and the 
machinery were erected by the Blackman Ventilating 
Company, Limited. 

For the treatment of carpets a machine has been 
designed in order to meet the special requirements of 
fabrics infected with disease germs. This machine is 
20 ft. long by 6 ft. in diameter. It is divided longi- 
tudinally by a steel wire beating bed in 12-in. widths. 
Each width or band is held in position by weighted 
levers, which enables the bed to yield freely as the 





beaters descend upon them. The carpets are put in 
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on one side over a roller, and after being beaten by 
light beaters running ata high speed, are passed under 
a revolving brush and out at the other side between 
nipping rollers, which discharge them finished on to 
the floor. All the dust is drawn to one end by a 54-in. 
Blackman air propeller driven at 400 revolutions per 
minute, and is discharged into a spraying chamber 
20 ft. in length. Here the dust-laden air is met by 
fine water sprays from seven rapidly revolving spray- 


_producers, which throw down the dust particles upon 


a sloping concrete floor into a tank at the bottom end. 
This tank is fitted with an Adams’ self-acting syphon, 
which discharges at regular intervals the liquid mud 
into the drains. Thus any infective dust is prevented 
from finding access to the outer air, and, at the same 
time, a simple method is obtained of automatically 
getting rid of it. 

To provide for the adequate drainage of the main 
hall, a culvert 5 ft. deep and 18 in. wide, covered with 
a cast-iron grating, extends throughout its entire 
length. To this culvert the concrete floors slope from 
either side, and the various subsidiary drain pipes 
from machines, steep ponds, and tanks are led into the 
culvert at various points. The various heating pipes 
and coils throughout the building were fitted up by 
Messrs. James Cormack and Sons; and the steam, 
hot-water pipes, and store water tank by Messrs. 
Murdoch and Cameron. Water is led into the works 
by two main pipes which will yield a  agreapese supply. 
It is expected the works will be able to cope easily 
with 2000 articles per day. 





INDUSTRIAL. NOTES. 

THE initial steps have been taken in one of the 
greatest, if not the very greatest, movement affecting 
labour in the history of the world. The election and 
constitution of boards of guardians, district councils, 
and parish councils, and, where the latter are not con- 
stituted, of parish meetings under the new conditions, 
and with the new franchises, will have and exercise 
an important influence upon labour questions and the 
social condition of the- people to the extent almost, if 
not quite, of a revolution. Yet it has been and is 
peaceful in its operation, and it is widely anticipated 
that it will be beneficial in its results to the whole 
labouring populatiun. In nearly all cases, throughout 
the 14,000 parishes specifically affected, and in the 
other parishes where meetings only are instituted, one 
of the leading questions before the electorate has been 
labour ; indeed, in the majority of instances it was the 
paramount question before the electorate with a large 
number of the exceedingly numerous candidates, On 
the whole, the programmes of the labour candidates, 
and of those who openly ran on ‘labour lines,” with 
the view of securing the labour vote, have been reason- 
able. The prosperity of a nation depends not upon 
the riches of the few, but upon the means of the 
many, and consequently whatever rightfully increases 
the latter will add to the welfare of the whole. The 
difficulty will come in when principles are to be 
applied ; if applied prudently, with due regard to 
circumstances, all will be well ; if otherwise, not well. 





The darkened outlook in the boot and shoe industries 
has brightened ; the clouds are gradually clearing 
away. ‘To some extent this turn in the situation was 
anticipated in the ‘‘ Industrial Notes” of the last two 
or three weeks. At the meeting vf employers to 
finally decide upon the policy to be pursued, it looked 
as though a lock-out would eventuate, and that some 
200,000 workpeople would have to face the Christmas 
holidays workless, and with a dark prospect for the 
coming year. The secresy of the proceeding rather 
tended to encourage the belief that the only way out 
of the difficulty was by a decided policy of no con- 
cession, the alternatives being a complete surrender 
by the union, or the compulsory cessation of work. 
Those who had watched closely the proceedings of 
the joint committee for the last two or three years 
could still hope for a solution ; but it was only hope, 
without, apparently, a vestige of evidence to sup- 
port it, or even to encourage it. At the last 
moment, however, a telegram was received in London 
from the executive in Leicester to the effect that 
there would not be a lock-out, a communication 
which afforded relief to all concerned. The settle- 
ment of this dispute by mutual arrangement will be a 
great triumph for conciliation and arbitration, for the 
relations were as strained as they well could be short 
of an open conflict of large dimensions, extending 
all over the country, and involving directly some 
200,000 persons, and indirectly nearly as many more. 
Every such settlement will help to give confidence in 
the principles of conciliation and arbitration, and assist 
in promoting the application of the principles to other 
cases. There will always be some on both sides of a 
belligerent disposition, men who prefer a contest as a 
test of strength. They may believe sincerely and 


honestly that they are right, and that it is the only 
way out of the contention—to beat or be beaten. 
Happily there are others who are not quite so head- 
strong, or, as the workmen say, ‘‘ opinionated ;” these 








once again have poured oil on the troubled waters of 
industrial strife. 





The monthly report of the Ironfounders states that 
there is but little change as regards the conditions of 
employment. There are 53 more on donation benefit, 
but there is a decrease of 34 in those unemployed and 
out of benefit, so that the actual number out of work 
is less than 20 more than in the last report. There 
has been, however, a rather large increase on the 
superannuation list, no fewer than 27 being added, if 
the returns are exact. There is no little stir among 
the members by reason of the suggestion by some that 
the superannuation allowance shall be reduced to ds. 
per week, instead of the higher figure of 7s. 6d. per 
week as at present. But there is little reason to fear 
that any such suggestion will be adopted by the 
society. Itis one of the proud boasts of the Iron- 
founders’ Union that their aged members have never 
been neglected, whatever the strain on the union funds. 
The total number of members is 15,153, which is about 80 
more than last year at the same date, notwithstandin 
pressure of out-of-work members, and the prolonge 
strike on the north-eastcoast. Thereportsays that trade 
does notshow any sigvs of an immediate revival ; indeed, 
the iron trade continues to be extremely unsatisfactory, 
both as regards raw and manufactured material ; 
although makers’ quotations remain unchanged, ver 
low prices are taken to secure special orders. It 
further says that the engineering industries generall 
are only very moderately employed, with new wor 
coming forward very indifferently ; but a rather more 
hopeful tone prevails in some quarters with respect to 
the prospects of the near future. It is noted also that 
the buying of pig iron is very restricted, that prices 
are weakening, and that stocks increase. The total 
number on the funds was 3049, last month 3005; in- 
crease 44, Of these 1784 were on donation, 332 on the 
sick list, 715 on superannuation, 208 unemployed, but 
out of benefit, and 10 on dispute pay. The total cost 
was 988/. 17s., or 1s. 34d. per member per week. The 
balance in hand was 18,526/. 9s. 6d., increase 
2671. 7s. 4d. But as compared with the same date 
last year there was a decrease of 18,164/. An exami- 
nation of the returns given in detail shows no very 
encouraging sign as regards the state of trade. In 
42 places, employing 4980 members, trade was from 
good to dull ; last month the figures were 49 places, 
employing 6374 members. On the other hand, at 80 
places, employing 10,173 members, trade was from 
very slack to very bad; last month the figures were 
73 places, employing 8710 members. These figures 
show a large increase, both in places and of members, 
where trade is bad, as compared with moderate. In 
peint of fact, only one district, employing 128 members, 
— trade to be good, not a single case of very 
good, 





It is, perhaps, too early to predict that the 
threatened disruption of the good feeling existing for 
some time between the employers in the building 
trades and their employés has passed away ; but there 
appears to be some hope that a crisis may be averted. 
When strained relations existed a short time ago, it was 
ee out that the dispute was rather between the 

aster Builders’ Association and the Building Trades 
Federation, than between the first -named associa- 
tion and the trade unions representing the different 
building trades, There is no mention of any dispute 
in the report of the Amalgamated Society of Carpenters 
and Joiners for this month, and it is to be hoped that 
the several unions will, if possible, prevent any such 
disaster as the dissolution of the compact which has 
worked so well for a long time past. The federation 
of building trades would not, of itself, have the power 
to pledge the unions to strike pay in the event of a 
‘strike ; those who hold the purse-strings would have 
the right to a veto in all cases, at least as far as the 
recognition of a strike was concerned, which would 
mean the right to withhold dispute pay. But when a 
strike has occurred this is very difficult, as the 
branches might insist upon strike allowance, and the 
executive would be placed in a difficulty if they refused 
to grant it. The time to interfere is before the strike 
actually takes . and probably steps have been 
taken to avert the disaster which was threatened. The 
Amalgamated Society is now over 40,000 strong, the 
increase in members being close upon 19,000 in the last 
six years. The society have six Senta on hand, one 
being at a shipyard in Newcastle-on-Tyne, and at 12 
other places members are requested to see the branch 
secretary before accepting work. But considering the 
extent of the union, there is no dispute of any serious 
consequence. The total number of unemployed at the 
date of the report was 1944, out of 44,000 members ; 
and there were only 899 on the sick list. There were 
also 504 on superannuation allowance, of whom 261 
were in receipt of 8s, per week. _ 


The eee trades throughout Lancashire mani- 
fest no material change for the better. In exceptional 
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prevails generally. New work comes forward but 
slowly, and of no great weight. In all the other and 
more general branches there is quietude, with no 
appreciable indication of any improvement, either 
present or in the nearfuture. And yet there is a kind 
of indefinable notion that things will be better. This 
gleam of hope helps to keep up the spirits of the men, 
especially as there is no great increase in the number 
of unemployed. In the iron trade business is very slow, 
with scarcely a perceptible increase in the weight of 
purchases, except where concessions are made to secure 
orders. Users generally of raw material only get 
such supplies as will keep them going, while trans- 
actions of any weight are only put through at low 
prices. In the manufactured branches business 
continues slow, the forges generally being only 
about three-parts employed. Prices generally are 
weak in manufactured iron. The steel trade is no 
better, the prices being, however, nominally the same. 
The nut and bolt trades are very quiet; prices are cut 
very low in order to secure business. In the metal 
trades generally business continues very quiet; but 
the quoted list prices are unchanged. There are no 
labour disputes of any moment in any of these 
branches of trade to disturb the amicable relations 
between employers and employed, so that no diffi- 
culties exist in this respect. 





In the Wolverhampton district there has been some 
little change for the worse. Business is not put 
through so rapidly, nor of such weight, as was the case 
some time ago, especially in the finished branches of 
the iron trade. The home demand is fairly well main- 
tained, but the prices offered for deferred contracts 
are not such as to tempt makers. Prices are low for 
the medium and common qualities of iron, as regards 
which the price has receded as much as 2s, per ton all 
round since the quarter commenced. Buyers contend 
that as wages are now reduced they ought to have 
cheaper material, but makers reply that prices are 
already very low. The manufacturers, however, have 
sufficient orders on hand to carry them over this year, 
and are not disposed to give way. The business 
recently done has been mainly for immediate purposes, 
transactions ahead being for the most part nil. In- 
quiries have been fairly numerous for best and medium 
bars, hoops, galvanised sheets, &c., for the Indian and 
colonial markets, but the actual transactions have 
been few, and of no great weight. Steel plates, sheets, 
and billets are in brisk request, local producers being 
well booked, and a good many orders have been 
secured for other districts. Best thin sheets are in 
demand, and some good business has been done in this 
branch. The demand for pig iron has only been mode- 
rate. No great change is manifest in the engineering 
and cognate industries, though there is no indication 
of any serious decline. All the iron and steel branches 
of trade, including the engineering and similar 
branches, are free from labour disputes, nor are these 
industries affected by any dispute in the coal trades. 
Perhaps one of the reasons why this district has not 
suffered to the extent of some other districts is the fact 
that wages disputes are mostly settled by a wages 
board, not only in the iron and steel trades, but in the 
coal trade also. Even during the coal dispute early in 
the year, there was but little friction in this district, 
and the disputes which did occur and those that 
threatened were speedily arranged. This is another 
tribute to the policy of peaceful conciliation and arbi- 
tration. Wages are kept fairly steady, employment 
is more regular, and there are fewer strikes to inter- 
fere with industrial undertakings. 





In the Birmingham district a quiet tone generally 
prevails in the local iron trade. Buyers will not pur- 
chase because prices are too high, and vendors do not 
care to sell because prices are unprofitable, so that 
neither desire to add greatly to their engagements for 
the present year. There is little export trade doing 
except for constructional work and sheets, all other 
branches being dull. Production has been stimulated 
to a little extent in view of the holidays, but that only 
means production in anticipation of the usual cessation 
of work. There is so little work in hand that very 
few orders will apparently be carried over to the new 
year. This will mean dulness, unless some fresh 
orders come in to start with in 1895. In the engineer- 
ing branches there is no pressing activity visible, but 
there is no large increase in the number of unemployed. 
Labour questions are quiet, with no indication of 
serious disputes in any of the chief local industries. 


A case of breach of contract under the Employers 
and Workmen Act was heard at the Whitehaven 
Petty Sessions last week, when 98 ironworkers were 
summoned by the Hematite Iron and Steel Company 
for breaking their contract. It appears that the work- 
men struck because the men who had been employed 
to lift the pig iron had been superseded by an outside 
contractor who would only employ his own men. The 
result of this sudden strike was that some blast-fur- 


instances, establishments engaged on special work are | naces were left in full charge, and damage was done 
busy, but even in the branches so employed slackness to the extent of at least 800/., and it might have been 
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from 2000/. to 3000/. The facts having been stated, it 
was announced that since the case came into court an 
arrangement had been made by which the first case in 
order would be submitted to for 5/. and costs, and that 
in the other cases the defendants would submit to an 
amount equal in wages to that which the company 
held in hand and costs. The total wages due amounted 
to 1257. The magistrates made an order accordingly, 
the manager stating that the company would take back 
the men as soon as the works were put in order, ex- 
cept the pig-lifters, who had caused the strike ; these 
would not be taken back. This is a severe lesson in 
contract-breaking which workmen will do well to con- 
sider. Breach of contract is an offence whether done 
by men or employers. 





The secretary of the Parliamentary Committee of the 
Trades Union Congress has lost no time in replying to 
Mr, Robert Knight, J.P., as regards the constitution 
of the congress. Mr. Sam Woods, M.P., states that 
the unions of unskilled labour, together with miners 
and cotton operatives, having an aggregate of 195,683 
members, had 100 delegates, while 350,000 skilled 
workers had 100 delegates. This is a modification of 
Mr. Knight’s contention, but that is all. Mr. Knight 
took a certain number of trades only, and for that 
number he was exact, in so far as the returns are con- 
cerned. But a correction of the figures, or an ex- 
planation of them by taking a larger number of trades, 
does not remove the difficulty. The attitude of Mr. 
Robert Knight and some others is that ‘‘ unskilled 
labour ” has endeavoured to capture the congress. The 
skilled trades will not submit to this, and no amount of 
correction will induce them to be dragged at the tail of 
a few unions, some of which are scarcely five years 
old, and others of which have already nearly gone to 
pieces. Mr. Knight will hardly contend that cotton 
spinners and weavers, or coal-miners, are unskilled, 
nor did he. They were grouped with the unskilled 
workers as part of the plan of over-representation for 
specific purposes. The real bone of contention is 
whether two or three delegates of the congress on the 
Parliamentary Committee are to be empowered to deal 
with the internal matters of the trades represented at 
the congress. On this point there can be little dif- 
ference of opinion. Fortunately for the congress, the 
new secretary is not the man to provoke dissension. 


The Home Secretary has fixed January 16 of next 
year to receive a deputation of the Parliamentary 
Committee and delegates of the trades on the Em- 
ployers’ Liability Bill, Factory Bill, the Truck Acts, and 
the inspection of boilers. The congress thought that 
the first-named measure ought to be reintroduced next 
session, but this will be a difficult matter. With re- 
gard to the other measures, they do not stand in the 
same category, and, therefore, the Government might 
be able to see their way clear to bring them forward, 
and try, at least, to pass them. If the Truck Acts are 
dealt with, they ought to be consolidated, as the 
principal Act is over 60 years old, 





A rather curious case came before the Preston 
County Court Judge last week affecting the rights of 
members of trade unions. The plaintiff complained 
of being expelled from the Preston Weavers’ Associa- 
tion for the reason that he had challenged the accounts 
of the union, and refused to apologise. The general 
view, as regards the provisions of the Trade Union 
Acts, is that disputes between the members and the 
society are not within the purview of the Acts. 
But the judge held that the plaintiff was right in 
bringing the action, and was entitled to succeed. He 
was not, however, entitled to damages, as the resolu- 
tion of expulsion was of no effect ; but he was entitled 
to a declaration in favour of his membership. The 
decision is an important one, and taken with the case 
of Templeton v. Russell, it would seem that while the 
unions are protected from criminal actions, they are 
open to civil actions in certain cases. The only way 
to avoid litigation arising out of internal disputes is 
by a clause in the rules referring all such disputes to 
arbitration, as is done in the Friendly Societies Acts, 
Industrial and Provident Societies Acts, and some 
other Acts of a like character. This is the first case 
of the kind in which a judge or magistrate has so 
decided as to rights of wembers. 





The recent strike disturbances on the American 
railways seems to have led to « further curtailment of 
labour, at least in one branch, namely, in the dusting 
of the cars and carriages. A system of pneumatic 
dusters has been introduced, which does the work 
better and cleaner, and with less destruction to the 
cushions, chairs, carpets, &c. ; and two men can do 
the work of at least six under the old system. There 
will thus bea | in time, in wages, and in material 
and coverings, and, moreover, the pneumatic hose 
will not strike, while the users will be fewer to 
strike, and can be easily replaced by new hands. 





The corn-porters at the docks struck work last week 
against the use of the corn elevators. 


It appears that 








there has been some friction of late as regards the use 
of elevators at the Albert and Victoria Docks. At last 
the men determined tostrike. The vessel at which the 
strike commenced was one of the Furness Line, but the 
notion of the men is to prevent the use of elevators 
altogether. They will inevitably fail in their efforts. 





The Durham Miners’ Federation Board have resolved 
to accept the proposed rules of the conciliation board 
now being constituted. The resolution was at once 
communicated to the coalowners. The Miners’ Asso- 
ciation suggest, however, that the board should con- 
sist of 18 members on either side, instead of 15. On 
this point, however, there will be no great difficulty, 
seeker the suggestion is adopted or not. The recon- 
stitution of a board of conciliation is a matter of con- 
gratulation on both sides, for it worked tolerably well 
avd smoothly when it was first established some years 
ago, but it broke down during the serious depression 
in trade which followed the prosperous years of 1870 
to 1874, 








DRILLING MACHINES FOR CYLINDRICAL 
BOILER SHELLS.* 
By Mr. Samurt D1xon, of Manchester. 

Origin of Drilling of Boiler Plates.—The introduction 
of steel plates into the construction of steam boilers and 
other riveted work brought with it such an entire change 
in the processes of construction as to amount almost to a 
revolution in boiler-making. In no branch, perhaps, is 
this so striking as in the =< of all rivet holes, which 
were formerly punched. The liability of steel plates to 
ivjary in the process of punching was early recognised in 
this country ; and it was largely due to the foresight of 
the late Mr. Daniel Adamson that the problem was fairly 
faced, which at that time threatened to be almost fatal to 
the use of steel for boiler construction. So rapid and 
c mplete has been the development of machinery to cope 
with this most pressing necessity, that boilermakers now 





Fig .1. Drilling opposite sides of suspended she!! 


























ition, as it is called, that is, after the plates have been 
bent and put together in rings, was early felt; and this 
was met, in the first instance, by mounting the rings on 
friction rollers under radial drills, and drilling the rivet 
holes one at a time—obviously a slow method, yet at the 
time the best available. ’ 

Growth of Drilling.—The present position of the process 
can best be illustrated by reviewing briefly the several 
steps which have led up to it. 

Multiple Fixed Drills.—The late Mr. Adamson was the 
first, the author believes, to attempt to apply a number of 
drills at the same time upon the circular seams ; and his 
method of procedure consisted in using a number of drills 
mounted independently on stands which were arranged 
with spindles in radial lines, the boiler shell being in the 
eentre on a turntable which was carried by a long sleeve 
supported on a central column. These drills were all 
driven simultaneously, but the advancement and with- 
drawal of each drill had to be done separately, and the 
rings to be turned round by hand after one set of holes 
had been drilled. Bearing in mind that Lancashire 
boilers vary in diameter, say, from 4 ft. to 9 ft., and that 
rings are made up of plates varying in width from 3 ft. to 
6 ft., this was only a partial solution of the problem, so 
much time being occupied in setting, which plays such an 
important part in all mechanical operations ; and the fact 
that all the drills had to be started and withdrawn sepa- 
rately either necessitated the employment of a number of 
men, or else all the drills had to remain idle, waiting for 
the work to be turned round, until the last one was with- 
drawn. Such an arrangement of drills does not permit 
of more than one drill being got to work on each butt 
seam ; and the shell had to be raised for every hole if the 
butt seams were attempted. 

Drilling Opposite Sides of Suspended Shell.—The second 
step in the development of this work consisted in the em- 
ployment of two drilling heads on opposite sides of the 
shell, which was suspended in the centre and turned round 
on the hook of the crane, so as to bring the holes into posi- 
tion, as shown in Fig. 1. This kind of machine has done 
good work. In addition to the two drilling spindles A 
on the outside of the shell, there are also two spindles B 
on the inside, one on each support, which are used 





























feel but little or no anxiety on the general question, and 
are enabled to give attention to some of the minor points, 
such as the details of construction of the various ma- 
chines, and the wear and tear of the parts which come 
against the cost of work. The chief factor in boiler drill- 
ing machines, however, remains, as it has been from the 
beginning, the amount of work produced by the machine, 
Having regard to the symmetrical arrangement of the 
holes in the circular and butt seams of boiler shells, the 
operation has from the outset appeared to be one in which 
the employment of a number of drills, all operating at 
the same time, seems the most desirable and, in fact, the 
most natural method of rapidly accomplishing the work. 
When the necessity was first realised for drilling all 
holes, the attempt was naturally made, as had been done 
in ——s to drill them all before bending the plates 
into form, by means of multiple drills adapted for drill- 
ing a number of holes in a straight line and in a fiat 
plate. The difficulties were at that time greater, owing 
to the fact that steel plates could not be had of suffi- 
cient length to make a complete ring, and lap joints were 
general in the longitudinal seams. The result of this 
attempt was that perfect accuracy in the spacing of the 
holes in the various plates could not be obtained, use 
the plates were not true segments of acircle. All plates 
could not, therefore, be brought together with the holes 
quite — each other y for riveting ; drifting had 
still to be resorted to, involving the liability of injuring 
the plates thereby. ‘The necessity for drilling all holes in 


* Paper read before the Institution of Mechanical 
Engineers. 











for countersinking or taking off the burr after drilling. 
Each spindle is provided with an automatic feed- 
motion, and is independently withdrawn by rack and 
pinion as soon as the hole is finished. This design 
—- two men, on opposite sides of the shell and out of 
sig t of each other; so that the one controlling the rotary 

justment of the shell in the crane has to wait until he 
receives a signal, by a tap on the shell, that the second 
drill is withdrawn. The pitching or setting out of all 
seams in this machine has obviously to be done by hand ; 
and there are naturally other minor inconveniences, such 
as the time lost in setting the holes exactly opposite the 
drills, liability to fracture of drills, &c. The inner spindles 
were advanced or withdrawn by the lever L on the out- 
side of the shell. The holders H on the inside were also 
made adjustable by levers on the outside, so that after 
turning the shell round into position for the next hole it 
was firmly held during the operation of drilling. 

An attempt was also made to drill the shells from the 
inside, either by drills mounted on a column, or by 
machine suspended by ropes, in which the resistance of 
one drill formed the pressure giving the feed to the oppo- 
site drill. The difficulties surrounding either plan are 80 
evident that it is a wonder such an attempt was ever 
contemplated. With the suspended machine it is clear 
thatif one hole was finished before the other, there was no 
resistance left to put pressure on the second drill for 
enabling it to finish its hole. m 

Sliding Drill Standards.—Later on, concurrently with 
general improvement in boiler construction, drilling began 
to be treated much more seriously, and it became full 
recognised by the best boilermakers that the whole wor 
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of boiler construction would have to be conducted on the 
lines of mechanical engineering, and that more skilled 
labour would have to be employed. An important step 
was taken in this direction by connecting all the drills so 
as to advance and withdraw them simultaneously, the 
shell being on a central table, and turned round by worm 
gearing, with change-wheels for dividing. Three drills 
were employed, mounted on standards on radial 
and were advanced and withdrawn simultaneously by 
sliding the standards themselves on their radial beds. 
_This_ machine, which was designed by Mr. Jordan, 
of Manchester, was descri in a paper read before 
this Institution in 1878, and is shown in Fig. 2, page 780. 
It was introduced at the time when boiler rings were 
most frequently made in three laps, and when plates did 
not exceed 4 ft. wide, so that the maximum height at 
which the drills had to work did not exceed 4 ft. above 
the table. For fairly estimating the relative merits of 
different machines, it has to be borne in mind that, in 
order to attain the maximum efficiency in drilling any 


Fug.6 Drilling Heads. 

















work, it is necessary to secure, as far as possible, absolute 
rigidity both in the machine and in the work. Owing 
to the fact that boiler rings when put together are so 
flexible, and can be stiffened only to a limited extent by 
fixing annular frames within them, it becomes of import- 
ance that the utmost rigidity should be provided in the 
machine itself, inasmuch as the flexibility of the work 
alone is quite sufficient tocauseconsiderable inconvenience, 
especially in the ane of drills when just pointing 
through the plates. In the machine shown in Fig. 2 the 
simultaneous advance and withdrawal of the three drills 
are accomplished by sliding the uprights supporting the 
drilling saddles along their radial beds, the driving and 
feeding mechanisms being connected together inde- 
pendently through the centre of the machine under the 
circular table. One of the chief objections to this plan 
consists in the base of each upright having to form a slide 
on the radial bed, whilst the point of resistance of the 
drill is so high above the base, thus tending to tilt it on 
the bed, and thereby diminishing the solidity of the sup- 
port to the drill. Another objection is the limited number 
of radial beds, each supporting a single drilling spindle, 
which can be arranged around the central driving wheels ; 
for on this plan it is necessary to have a separate bed for 
each spindle, seeing that each spindle must point strictly 
to the centre of the boiler, 

Sliding Drills on Fixed Standards.—In order to over- 
come the objection to the uprights with sliding base, and 
yet to retain the simultaneous advance and quick with- 
drawal of all the drills, the author devised in 1880 a feed 
mechanism shown in Fig. 3, in which each spindle is ad- 
vanced by an automatic feed acting through a rack and 
Pinion, arranged so that by employing adjustable stops 
A and B a pawl P on the lever L rigidly connected with 
the rack-pinion can be released at any desired point by 
the stop A, and a spring S is then allowed to bring the 
spindle back. In returning, the pawl P strikes the second 
adjustable stop B, and the spindle is thereby put into 
action again.ready for the next hole, This device on each 
drilling head allows of the uprights being rigidly bolted 
to the radial beds, which is a t advantage for the 
increased height at which the rilling spindles have to 
work, owing to the increased width of plates, amounting 





now to as much as 7 ft, The three drilling heads are 


arranged around a circular table in the same manner as 
those in Fig. 2, so that the pressure of any one spindle is 
counterbalanced by that of the two others. This con- 
struction, however, had the same defect that one spindle 
only could be conveniently actuated on the same drilling 
saddle; for these spindles, when working on the circular 
seams, must all advance and withdraw along radial lines. 


, | The increased stiffness, however, secured by bolting the 


bs id rigidly to the radial bed, was a distinct gain 
when the drills were in action. 

Tall Standard for Two Tiers of Drills.—Several ma- 
chines have been devised in which the drilling spindles 
are advanced and withdrawn in the foregoing manner. 
Some have been arranged with two spindles on one 
saddle, and two saddles on a single high upright on one 
side only of the central circular table. This forms a sort 
of two-storeyed machine, so that two circular seams can be 
drilled at the same time ; but it entails the great disad- 
vantage of nt two men at work, one above the 
other, and waiting for and dependent upon each other 





as arranged for a saddle with two drills pointing truly to 
the centre of the boiler, and with adjustment for varying 
their distance apart to suit the different diameters of 
shells and varying pitches of rivets. The drilling spindle 
D has at the opposite end to the drill a square-threaded 
screw cut upon it, and upon this is mounted a circular 
nut N. If the nut were revolved at the same speed as 
the spindle, no advance of the drill would be made. If, 
however, the number of revolutions of the nut be 
diminished by differential gearing, the drill can be ad- 
vanced at any determined speed. On the spindle is 
mounted, also, a sleeve S, with sliding key, which latter 
acts as driver of the gearing for the nut N when the drill 
is advancing. Theconnection between the sleeve and the 
first driving pinion is so formed by a spring catch that it 
will drive the revolving nut when the spindle is running in 
one direction only. Hence, when the direction of rotation 





of the drill cme es is reversed, the nuts N remain at rest, 
and the spindles are withdrawn at a speed due to the full 
pitch of the screw. In this manner, therefore, any number 






















































































Fig. 10. 
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before the work can beturned round. Another great dis- 
advantage is the impracticability of supporting the work 
rigidly enough against the drills at so great a height above 
the table. The method of disengaging all the drilling 
spindles by stops, and withdrawing them by balance 
weights or springs, entailed the defect that the drills 
when so disengaged might occasionally stick in the holes, 
and consequently any drill on the opposite side of the 
shell out of sight caused the workman anxiety to see that 
it was quite clear before turning the ring round, 














Drilling Radial Holes Side by Side.—In Fig. 413 shown | 


a new method, devised by the author in 1887, of advancing 
and withdrawing any number of drills simultaneously 
through precisely the same distance, no matter at what 
angle their spindles may be set, the rate of advance being 
at a suitable speed for drilling, while the return of all the 


drills is almost instantaneous. In Figs. 5 and 6 are shown 
a sectional elevation and plan of one of the drilling heads, 








| Fixed Standard, Liguag Holes. 
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of drills can simultaneously be advanced slowly, and 
withdrawn rapidly ; and the whole operation is placed 
easily under the control of a workman standing in one 
position, by means of a single lever. This construction of 
drilling heads was a specially for boiler-drilling 
machines, because the feed motion is entirely carried by 
each head ; so that, whether the drills are turned about to 
any angle, or adjusted in any direction, the motion for 
advancing and withdrawing them simultaneously remains 
effective. It is capable of a much wider application, and 
promises to be useful in multiple drilling machines 
x" 

The first boiler-drilling machine made with these new 
drilling heads is shown in Fig. 4, in which two drilling 
saddles are carried by two uprights on — sides of a 
circular table, on which the rings to be drilled are mounted. 
When the machine is in action, the uprights are rigidly 
bolted to the longitudinal bed carrying the table; and 
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vertical slides on the face of each upright allow of the 
saddles being simultaneously raised and lowered by power, 
for different heights of rings or when drilling the butt 
seams. Each drilling saddle carries two heads, the 
spindles of which, as shown in the plan, Fig. 6, can be 
adjusted to any angle by right and left-hand screws, so 
as to point to the centre of a boiler of any diameter; and 
the centres can be adjusted apart to varying distances 
from 2 in, upwards, pitches below 2 in. being drilled alter- 
nately. The pitching of the holes in the circular seams 
in this machine is done mechanically by means of Scott’s 
dividing apparatus, which allows of the circle being 
divided into any number of equal divisions. The pitch- 
ing of the holes in the butt seams is by means of a 
it mirou ge emir staff T fixed to the uprights; whilst a 
pointer P, fixed to the sliding saddle, is used to read off 
the divisions. 

Multiple Drilling Machine.— Although the machine 
just described is best adapted for ordinary work, yet with 
increased thickness of plates, and increased diameter of 
holes, it has become necessary to seek increased rigidity, 
not only in the supports for the drills, but also in those 
for the work, With this object the author has recently 
designed the machine shown in Figs. 7 and 8, which has 
just been constructed for Messrs, Joseph Adamson and 
Co.’s boiler works at me age where it may now be seen in 
operation. The multiple drilling heads for the circular 
seam are here mounted upon a cross slide carried by two 
uprights, as in a epee machine; the cross slide is 
raised aud lowered by hand or power to suit the varying 
heights of rings. The drills on the cross slide are five in 
number, and can be set to varying pitches and angles. 
The drills for the butt seams are six in number, and are 
arranged upon a vertical column on the opposite side of 
the circular dividing table. A new feature is here intro- 
duced by making the table as an annular ring, witha 
large hole in the centre, and carrying it on friction rollers 
only. In the central hole stands a strong upright, sliding 
on an independent bed below the table, so that it can be 
advanced or withdrawn by ascrew actuated from the out- 
side of the boiler shell, and can be brought up against the 
inside of the shell opposite to the drilling spindles, so as 
to form a rigid support for the work. It is equally avail- 
able for supporting the shell when drilling the buttseams, 
by being set in the opposite direction. 

The following are the chief features presented by this 
machine. First, all the drills can be quickly set to at 
ing pitches, and at the same time made to point strictly 
to the centre of the boiler, without disturbing the action 
of the machine. Second, whilst so set all the drills can 
be advanced or withdrawn simultaneously by the work- 
man standing in one position and actuating a single lever 
only. Third, independent adjustment of each drill is 
pos, so that any drill can be advanced or with- 

rawn separately to suit the different lengths of drills. 
Fourth, each drill can be independently stopped from 
advancing, when not required to drill, or when a tack- 
ing bolt or other object interferes. Fifth, the drill- 
ing heads for the circular seam are rigidly supported 
by the uprights at opposite ends of the cross slide. 
Sixth, the introduction of an internal support to the 
shell while being drilled greatly increases the rigidity, 
and, therefore, the rapid and economical performance of 
the work. 

The driving of the machine is so arranged that a quick 
speed is provided for taking up the clearance between the 
drill points and the plate; and this increased speed is 
continued until the drills have well entered and attained 
almost the full diameter of hole. When drilling circular 
seams the man stands upon the platform M, having in 
front of him the five spindles, of which he has perfect 
oversight. On this platform are the levers for starting 
and reversing the machine, and also for giving the quick 
speed forentering. After one group of holes has n 
drilled, the ring can be turned round from the same plat- 
form, and the internal support also withdrawn and ad- 
vanced again for the next group. 

The use of multiple drills for boiler shells was formerly 
much impeded by the yore J in many works of em- 
ploying numerous tacking bolts for holding the rings to- 
gether. This was mainly due to imperfections in the 
bending rolls, which in many instances were not equal to 
the increasing thickness of plates. On one occasion as, 
many as 15 tacking bolts were required in the circular 
seam between two rings, though there was only one plate 
in each ring. Now, however, the work for the multiple 
drill is quite cleared, as two bolts only are usually em- 
ployed in putting rings together ; and in some instances 
the rings are even put together without any bolts at all, 
thus leaving the work quite clear for the drills. 

Speed of Drills and Rate of Feed.—Another important 
feature in connection with the drilling of boiler shells has 
hitherto been the speed of drilling, comprising the two 
elements—speed of rotation and rate of advance. With 
twist drills of the common size of }} in. in diameter, and 
assuming perfect rigidity both in the machine and in the 
work, the best mate are 96 rev>lutions per minute, and 
for advance 90 revolutions per inch of traverse or 1,y in. 
per minute. In boiler drilling, however, so different are 
the conditions that these rates are little or no guide what- 
ever. e rings are so flexible that, when a drill with a 
-heavy cut on is pointing through the hole, the spring of 
the plate is released, and the last portion of the hole is 
almost punched through, and the drill point often twisted 
off. To obviate this difficulty, and at the same time to 
keep up the production of the machine, the number of 
revolutions per inch of traverse has been steadily in- 
creased, and the number of revolutions per minute 
has also been increased; or, in other words, finer feed 
and higher speed. The latest machine with internal 
support has not yet been tested, though itis naturally 
expected to yiel 
with the machine shown in 


increased rapidity of drilling; but 


fully tested, the best results are obtained by running 


the drills at as high a as 215 revolutions 
per minute, and advancing at the rate poe] in, per 
minute in }%-in. holes, four holes being drilled at the 
same time. With }§ in. holes the machine is capable of 
drilling 1,7, in. per minute, the drills running at the rate 
of 185 revolutions per minute, . — " 

The length of traverse of each drill when drilling }j in. 
holes through two plates of a total thickness of 1 in. is 
as follows: Length of drill point and clearance @ in., 
thickness of plates 1}in., additional traverse due to flexi- 
bility of shell 4 in. ; making a total traverse of 1 in. 
The time required for drilling each group of holes is as 
follows: to take up clearance and enter drills, 10 seconds ; 
remaining traverse of 1} in., 53 seconds; return of drills 
through distance of 1% in., 4 seconds; so that the com- 
plete cycle of operations, inclusive of actuating the re- 
versing lever, and turning the shell round for the next 
group, can be accomplished in 1 minute 20 seconds, and 
easily in 14 minute. In general practice a little more 
clearance is given to the drill points in withdrawing the 
spindles; but the drills are immediately set forward at 
the quick speed, and the shell is turned round whilst the 
drills are taking up the clearance. : 

Modifications for Special Work.—In Figs. 7 and 8 the 
machine is shown adapted for both circular and butt 
seams; but as the two operations cannot be carried on 
simultaneously in the same machine, it is preferable in 
some workshops to divide the machine into two, so that 
both operations can be going on simultaneously. Several 
modifications of these machines are made for smaller 
works or for special pu s. In the machine shown in 
Fig. 9 two of the new drilling heads are mounted on the 
top of a stand, and an internal holder is fixed for support- 
ing the rings, which are suspended from the crane as in 
Fig. 1. Another machine for use where lap joints and 
zigzag holes are substituted for the butt seams is shown 
in Fig. 10. Here, again, the saddle with two spindles 
slides upon the face of the upright, when drilling longi- 
tndinal seams. The spindles in this case can set, 
either one beside the other, or one above the other, or zig- 
zag, always pointing, however, to the centre of the boiler, 
and advanced and withdrawn as previously described. 





EXPERIMENTS ON THE STRENGTH 
OF CYLINDRICAL SHELLS. 


By Mr. J. C. SpEncx. 
(Concluded from page 750.) 


Analysis of Results of Experiments.—The model having 
been tested with the ends loose, and with them fastened, 
we know for a fact that the whole of the pressure on the 
shell, except a quantity too small to be measurable on a 
pressure gauge graded to 300 lb., must have been trans- 
mitted to the bolts by which the ends were fastened. At 
a pressure of 270 lb. the total load on the surface of the 
shell of the model would be about 38 tons, a load which must 
have had some visible means of support, and there was 
no other means of support but the end bolts. We also 
know that the pressure on all parts of the shell must have 
been transmitted to the ends by stresses in the shell 
plate itself, because, again, there is no other means by 
which the pressure could have been transmitted. Know- 
ing that a certain load was transmitted through the shell 
plate to its ends, we can determine one set of stresses 
that must have been produced by the load. 
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From the form of the model it is evident that the load 
would be about equally divided between the two ends and 
uniformly distributed over the bolts in each end. The 
washer rings at the ends were sufficiently stiff to insure 
that at the inner edges of these rings the resistance of the 
bolts would be evenly distributed over the circumference 
of the shell plate. 

Under these conditions, if Fig. 7 isa section through 
the model, X O X! being its axis, and Y O Y! being the 
centre line of its length, it is assumed that the total 
load on the shell was evenly distributed over the circum. 
ferences of the circles A A! and BB’; and that this load 
was balan by the resistance of the bolts, uniformly 
distributed, by means of the washer rings, over the circum- 
ference of the same circles. The shell plate at A A! and 
BB! must, therefore, have been subject to a uniform 
shearing stress. 

Assuming that the pressure on the half of the shell be- 
tween A Aland Y Y! was transmitted to A Al, and that 
the pressure on the half of the shell between Y Y? and 
B B! was transmitted to B B, then the shearing stress per 


the total pressure on a longitudinal strip 1 in. wide and 
half the length of the cylinder. Taking the pressure at 
270 lb. per inch and the length at 10 in., the shearing 
stress at A A! and B B! would be at the rate of 5x 270= 
1350 lb. per inch of circumference. 

Similarly, if the pressure on the ring aa', Y Y! was 
transmitted to A A}, there must have been a shearing 
stress throughout the section of the plate at aa! at the 
rate of 270 ib. r inch of circumference. And in the same 
way it can be shown that if the ane on the shell was 
transmitted to the ends, and balanced by stresses in the 
shell plate, there must have been a shearing stress at 

a,a), of 540 Ib. per inch of circumference 
aa’,= 8 a" 
a, a'4= 1080 ” ” ” 

Whatever other stresses may have been produced by the 
pressure on this model, we can safely say that a pressure 
of 270 Ib, on it must have produced a series of shearing 
stresses increasing uniformly from 0 at the centre to 1350 lb. 
at each end. 

Tn so far as a cylindrical shell is a vehicle for the trans- 
mission of pressure to its ends, to that extent it must be 
regarded as a beam supported at the ends and uniformly 
loaded. And the distribution of shearing stress given 
above is in accordance with the universally accepted 
theory of stresses in beams. 

As a general rule the shearing stresses in beams are so 
small compared with the bending moments, that they 
may be safely — Under ordinary conditions it 
is generally true that a beam which can resist the bending 
moment due to a load, can be safely trusted to resist the 
shearing stresses due to that load. We must therefore 
consider what is the bending moment due to a pressure of 
270 lb. on the shell of the model, and what is the resist- 
ance to bending of the shell. 

There are two, and so far as I can see, only two, ways 
of treating this question. We may consider each longi- 
tudinal strip, into which the shell of a cylinder may be 
divided, as a separate and independent beam, or as a 
subordinate member of the cylindrical beam of which 
it forms a part. Thus a longitudinal strip 1 in. wide 
in the shell of the model may either be considered as 
&@ separate and independent beam, or as forming 
part of a hollow cylindrical beam 10 in. in diameter. 
In the first case the neutral axis of the beam would 
be at the centre of the thickness of the strip, the metal 
outside this axis would be in tension, and the part 
inside the axis would be in compression. In the second 
case the neutral axis of the beam would be the axis of the 
cylinder, and all the plate on the same side of the axis as 
the strip would be in tension, all on the other side of the 
axis would be in compression. The bending moment due 
to a given pressure on such a strip would be the same in 
both cases, but the resistance to bending would be very 
different. The total load on a strip lin. wide in the 
shell of the model, when the pressure was p lb. per inch, 
would be p x 10. And the bending moment due to this 


load would be = M, = 1°? _0™ =12.5p. The re- 
sistance to bending of the strip, considered as a rectangu- 
lar beam ,', in. deep and lin. wide, would be given by 
the equation 

Mr=nf .bh?, 


where 


M, = same as the moment of resistance to bending. 
n = factor depending on form of beam, = } in this 
case. 
f = coefficient of resistance of material of beam. 
t = breadth = 1 in. 
h = depth of beam = ¥, in. 


In the case under consideration 


1 1 \2 f 
M, == x fx ao oe 
—— (x) 1536 
For equilibrium it is necessary that the resistance to 
bending equals the bending moment. And, consequently, 
ifthe strip is to be in equilibrium under a pressure of 
p lb., it is necessary that 





M, = M,, 
or 
12.5p=)_, 
P= 1536 


f =12.5 x 1536 x p = 19,200p. 


If p= 270, then f = 270 x 19,200 = 5,144,000 lb. 
that is to say, that if a narrow longitudinal strip of the 
shell of the model behaved as an iodeponiind beam, then 
at the pressure of 270 Ib. its outer layer must have been 
subject to a tension, and its inner layer to a compression, 
at the rate of 5,144,000 Ib. per square inch of section. 
This condition could never have been fulfilled, the ulti- 
mate resistance of the plate being only about 60,000 lb. 
A pressure of 2 lb. to the inch would produce a 
stress of 38,400 lb., which is probably much above the 
elastic limit of the plate’s resistance to tension or com- 
pression. Now, steel plate, which stretches 28 per cent. 
of its length before breaking, cannot be strained beyond 
its elastic limit without showing outward and visible 
signs of its condition. If the longitudinal strips in the 
shell of this model had behaved as independent beams, 
then at a a of about 2 1b. we would have seen the 
centre of the model swelling out visibly before our eyes. 
As it did not do this, we must conclude that the strips 
did not act as separate beams, but as subordinate mem- 
bers of the cylindrical beam of which they formed a part. 
In this case the bending mément due to a pressure p on & 
strip 1 in. wide would be the same as in the — 
case, namely, 12.5 p = M: ; but the registance to bending 
of the beam would be, according to Rankine’s formula 
for thin cylindrical beams, 








ig. 4, which has been 





inch of circumference at A A! and at BB! would equal 





Mr=n.f.Sxd, 
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Where n = a factor depending on form of beam, in this 
case = }. 


f = the coefficient of resistance of the material, 
S = the area of the section through the beam 


=10in. x rx J, in. = = = 2squareinches 


very nearly, 
d = the diameter of the beam = 10 in. 


The moment of the resistance to bending is therefore 


Mp=2xfx2xl=fx5& 
And as the condition of equilibrium is that the moment 
of resistance to bending must equal the bending moment, 


M; = M2; 
or5 x f=12.5 x p, 
f= 2.5.x p. 


When p = 270, f becomes 270 x 2.5 = 675. 

That is to say, if a longitudinal strip in the shell of the 
model acts as a subordinate member of the cylindrical 
beam of which it forms part, then the bending moment 
due to a pressure of 270 lb. on this strip would be balanced 
by a series of tensile stresses, increasing from 0 at the 


‘axis of the cylinder to a maximum value of 675 lb. in the 


strip itself ; and a series of compressive stresses, increas- 
ing from 0 at the axis to a maximum value of 675 lb. per 
square inch of section, in the other half of the cylinder. 

But exactly opposite to the strip which has just been con- 
sidered there is another identical strip subject to an equal 
pressure, but acting in the opposite direction. The pres- 
sure on this strip will produce a bending moment on the 
cylinder equal and opposite to the former one, and these 
two bending moments, being equal and opposite, will 
balance each other. 

If, instead of taking the bending moments of strips 1 in. 
wide, we were to find the total bending moment in any 
one direction, say, vertically upwards, due to the pressure 
on the whole of the cylinder, similar results would be 
obtained. 

The vertical component of the pressures on the surface 
of the top half of a horizontal cylinder is equal to the 
diameter of the cylinder x itslength x the pressure. 

The vertical component of the pressure on the top half 
of a cylinder 10 in. in diameter by 10 in. long, at a pres- 
sure of 270 lb., is therefore 10 x 10 x 270 = 27,000 lb. The 


bending moment due to this load is Ms = ‘ond > Tenet 
270,000 
8 


= same as inch-pounds. 


The moment of resistance to bending is as given above, 


= 


M, = M : 
then 
5 f = 270,000 
8 
and 


f = 270,000 _ 6750 Ib, 
40 


That is to say, the bending moment tending to deflect 
the cylinder vertically upward would, if it acted alone, 
be balanced by a tensile stress in the top half of the 
cylinder, increasing from 0 at the centre toa maximum 
value of 6750 Ib. per inch of section at the top, together 
with a compressive stress in the bottom half, increasing 
from 0 to a maximum of 67501b. This, if it acted alone, 
would produce a very moderate deflection of the beam, 
a stress of 6750 lb. per inch of section being a safe work- 
ing load for steel plate. But it does not act alone; the 
pressure on the bottom half of the cylinder tends to deflect 
it in the opposite direction, and to precisely the same 
extent. The consequence is that the resultant deflection 
is nothing, and this bending moment is balanced by an 
equal and opposite bending moment. 

If the bending moments in any other direction be esti- 
mated, it will be found to have the same result : the de- 
flection in any direction must be 0, and the bending 
moments at all points and in all directions are balanced 
by an equal and opposite bending moment. 

The above argument ky | be summarised as follows: 
In so far as a cylindrical shell is a vehicle for the trans- 
mission of pressure to its ends, to that extent it must be 
regarded as a beam supported at the ends and uniformly 
loaded. All the stresses on a beam may be resolved into 
two gee age stresses and bending moments. 

With regard to shearing stresses, a detailed analysis 
shows that the distribution of this stress is precisely the 
same as in other beams under a distributed load ; that it 
increases uniformly from nothing at the centre of the 
beam, to a maximum value at each end. 

With regard to bending moments, there are + two 
methods of treating this question. According to one of 
these methods, the resistance to bending in the shell plate 
of the model is so small that a pressure of 2 Ib. to 3 lb. to 
the inch should have been sufficient to wreck the model. 
According to the other, the resistance to bending is so 
great and the bending moments are so evently balanced, 
that their influence may be neglected, and consequently 
that the strength of the shell depends only on its 
resistance to shearing at the ends. There can be 
no question as to which of these alternatives is the proper 
one to apply to this model. The first is utterly unten- 
able, the second is in complete accordance with the results 
of experiments. Assuming that bending moments were 
balanced at all parts of the shell, and that the shearing 
stress had to be balanced by strains in the shell plate, it 
is evident that a stress, normal to the surface of the cy- 
linder, increasing from 0 at the centre to a maximum at 
each end, would tend to deflect the plate outwards at the 
ends, making the original straight lines of the cylinder 








concave towards the centre. It is quite conceivable that 
stresses tending to deflect the plate in this manner might 
find it easier to depress the centre than to expand the 
ends. The rigidity of the end plates, although it could 
not increase the resistance of the shell plate, might still 
have some influence on the shape it took. If the end 
plates had been of the same thickness as the shell plate, 
Instead of 24 times as thick, they might have stretched a 
little, and given precisely the same deflection to the shell 
plate without any contraction of the centre. However, 
this is not an important item, But if it be admitted that 
the measurements at the points 1, 2, 3 (Table ITI.), taken 
as a group, may be accepted as evidence that the result 
of increasing pressure on the shell plate of the model was 
a contraction at the centre and an expansion at the ends, 
then they, clearly, correspond with the effects that 
might be expected from a stress increasing from centre 
to ends. 

These experiments were designed to ascertain if the 
factor of ‘end resistance” is one worth consideration. 
So, whether the pressure on the shell of the model was 
balanced in the way I have suggested, or in some other 
way, still the fact remains that it was balanced. And 
this being so, I have no hesitation in saying that the pos- 
sible value of the factor in question is of such a magnitude 
that it deserves careful study and further experiments. 

Deductions from Experiments.—One deduction from 
these experiments is beyond dispute: the longitudinal 
strips in the shel] plate of this model did not act as if they 
were independent of each other, but as parts of a con- 
nected whole ; the only partial exception to this being the 
strips containing, and adjacent to, the joint where the 
continuity of the circle was, in fact, broken and only im- 
perfectly compensated. 

If the shell plate of a cylinder is regarded as a single 
beam, and not as a collection of disconnected staves, then 
it follows that bending moments are balanced at all 
points, and the strength of the shell is limited by its resist- 
ance to shearing at the ends; at least, I can see no other 
alternative but to treat the elementary parts of a cylinder 
either as independent wholes or else as dependent parts, 
and I cannot see any escape from the conclusion that if a 
cylinder acts as a single beam, then bending moments 
must be balanced at all points. I therefore assume this 
as a provisional theory which may be true, and will now 
give a few examples of the consequences that would follow 
if further investigations should prove that theory to be 
correct, 

Although the joint of the model was considerably 
weaker than the uncut plate, still there would be no 
great difficulty in designing a joint to have little or no 
strength circumferentially, while it had the full strength 
of the plate to resist radial stresses. Assuming that the 
model had been fitted with such a joint, and that the 
pressure was only limited by the resistance to shearing of 
the shell plate at its ends, we can easily determine what 
would be a suitable working pressure for such a ‘‘split 
ring.” Taking 8000 lb. per square inch of section as a 
safe working limit for shearing stresses, the plate being 
zs in. thick, the stress per inch of circumference at each 
end should not exceed £¢§° = 500 lb. The stress at each 
end of shell has to balance the pressure on half the shell, 
therefore, 2° = 100 Ib. per inch would be a safe working 
pressure for a cylindrical shell 10 in. long and y in. thick, 
where none of the pressure was balanced by circumferen- 
tial tension. Let us now compare this with the working 
pressure which would be suitable for a cylinder of the 
same dimensions, if fitted with a good longitudinal joint, 
but with its ends loose. In this case the whole pressure 
would have to be balanced by circumferential tension at 
the joint of the shell plate. The tensile strength of steel 
is greater than the shearing strength in the ——— 
of about 4 to3. But the tensile strength of the best 
possible riveted joint is not much more than three-fourths 
of the strength of solid plate, so that the safe load on the 
joint is about the same as the shear on the plate, that is 
to say, the tension on the joint, and therefore through- 
out the plate, should not exceed 8000 Ib. per square inch 
of section. As the plate is ;; in., this limits the tensile 
strain on plate 500 1b. per inch, and this, in a cylinder 
10 in. in diameter, would just balance a pressure 100 1b. to 
the inch. That is to say, the pressure that a cylindrical 
shell of the dimensions of this model is capable of trans- 
mitting to its ends without any assistance from circum- 
ferential tension, is approximately equal to the pressure 
which it could sustain as an “endless ring.” And under 
the assumed conditions, the factor of end resistance, 
which is now wholly neglected, is of equal value with 
the factor of circumferential tension, which is considered 
the sole resistance worth taking into account. 

Having determined the pressure that a shell can trans- 
mit to its ends without assistance from circumferen- 
tial tension, and the pressure it car balance by cir- 
cumferential tension without any assistance from the 
ends; the next and most important question is: What 
pressure can be safely applied to a shell where both 
these factors are in action, where the ends are secured 
and the longitudinal joints riveted? It is impossible to 
believe that the circumferential resistance of a plate, 
which can safely balance a pressure of 100 Ib. to the inch 
if its ends were loose, could suddenly vanish or 
diminished in the smallest degree if the ends were 
fastened. It is equally impossible to believe that the 
resistance to shearing at the ends and throughout the 
shell plate, which is sufficient to balance a pressure of 
100 Ib. to the inch when the strength of the longitudinal 
joint is reduced to a minimum, could suddenly vanish, or 
be diminished in the slightest degree, by substituting a 
strong longitudinal joint for a weak one. Assuming that 
the resistance to shearing through the plate is independent 
of the strength of the longitudinal joint, and that the 
resistance to tension throughout the shell is independent 
of the strength of the end fastenings, it would seem to 








follow that the safe working pressure on a shell is the 
sum of the pressure which it can balance as an ‘‘ endless 
ring ” plus the pressure which it can balance as a beam. 
That is to say, if the shell of this model can be safely 
loaded with a pressure of 100 Ib. to the inch, then, if a 
longitudinal joint which could, by itself, stand a pressure 
of 100 lb. to the inch, was added to its strength, then it 
should be able to sustain a working pressure of 2001b. to the 
inch. This may turn out to be the case, but until verified 
by experiment, I should be inclined to doubt it. There is 
no doubt that fastening the ends of a shell would not 
diminish the tensile strength of the plate, but the conse- 
quence of fastening them would be to subject the plate to 
a series of shearing stresses which are absent when the 
ends of the plate are free. Now it may be quite true 
that a plate which can stand a tension in the direction of its 
length of 8000 Ib. to the inch, could at the same time stand 
a shearing stress of the same intensity acting in a plane per- 
pendicular to its length. But, on the other hand, it may not 
be quite true. We know that a tension of 8000 Ib. or a shear 
of 8000 Ib. is a safe load for steel plate, when these are ap- 
plied separately. It is not so certain that a plate could be 
safely sut jected to a tension and a shear acting at the 
same time, and both tending to increase the diameter of 
the shell. A tension of 8000 lb. along a plate would cer- 
tainly not destroy the resistance to shearing through the 
thickness of the plate; it might diminish this resistance 
to a slight extent, or it might not diminish it in any way. 

that we may conclude that the proper working pres- 
sure of the shell of this model, if it had been fitted with a 
strong longitudinal joint, must be much greater than 
100 lb., it may be 200 lb., and it probably is not much 
less than 200 Ib. 

The importance of end resistance is, of course, greatest 
where the proportion of diameter to length is greatest. 
In long boilers of small diameter, the end resistance is 
no doubt a negligible quantity ; but in very short boilers, 
such as are common in marine work, this factor becomes, 
if I am not mistaken, the principal source of resistance. 

The shortest boiler in proportion to its diameter of 
which I have a record is 10 ft. 1 in. long by 16 ft. 3 in. in 
diameter, working pressure 155 Ib. ; and I propose to esti- 
mate the thickness of shell plate which would be required 
to balance the pressure—1l. Treating it as an “‘ endless 
ring.” 2. As a “split ring ” acting as a beam with bending 
moments balanced. 3. As a combination of these two 
factors. 

In order to satisfy Board of Trade rules, the thick- 
ness of shell plate for this boiler would be given by the 
equation : orking pressure = tensile strength of plate 
x percentage of joint x twice thickness of plate divided 
by diameter of boiler in inches x factor of safety. 

We may take strength of plate at 60,000 Ib. per sq. in. 


Percentage of joint at 80 
Thickness of plate = ¢ 
Diameter of boiler = 195 in. 
Factor of safety = 5. 
The equation then becomes 
155 = 60,000 x 80 x 2¢ 
195 x 5 
and this gives ¢ = 7 in. (nearly). 

That is to say, according to the stereotyped rules of the 
Board of Trade, the thickness of shell required for this 
boiler would be 7; in. Of course, no one believes that a 
joint is 80 times as strong as the solid plate, and, there- 
fore, every one substitutes .8 for 80 in the above equation, 
and the value of ¢ becomes }y'? = 1,%; in.; that is to say, 
according to the ‘‘ endless ring ” theory, the shell plate 
of this boiler should be 1,% in. thick. 

We will now estimate the thickness that would be re- 
quired if circumferential tension was eliminated, and the 
whole pressure transmitted to the ends and balanced by 
shearing stresses in the shell plate. 

As will be seen by reference to Fig. 8, the shell plate 
is only exposed to pressure between the points a and 6; 
beyond these points the pressure comes on the flanges, 
and consequently the shearing stresses at (a) and (b) de- 
wer only on the distances apart of these points, which 

as been taken as 9 ft. = 108 in. 

There is no difficulty in making an end joint of equal 
strength to the solid plate against a radial stress. We 
may, therefore, base our calculations on the full section 
of the plate at (a) and at (5). 

Taking the shearing strength at three-fourths of the 
tensile strength—that is, at 45,000 lb.—and using 5 as the 
factor of safety as before, we get 9000 Ib. for the working 
limit of shearing stress. 

If ¢ = the thickness of the shell plate, then 9000 x 2t= 
the resistance per inch of circumference at (a) and (d). 
The load to be balanced at these points equals the dis- 
tance between them multiplied by the pressure = 108 in. 
x 1551b. Therefore, 


2¢ x 9000 = 108 x 155; 
or t = .93 = }§ in. nearly. 


That is to say, a shell plate }$ in. thick would be sufficient 
for the shell of this boiler if it had no strength as an 
“endless ring.” 

We will now suppose the shell to act as an “endless 
ring,” and also as a balanced beam, the pressure on it 
being uniformly distributed over the shell and the ends, 
Assuming that the stress is not to exceed 8000 lb. per 
square inch, and taking the full length of the boiler in- 
stead of the exposed part. 

Under these conditions, let (¢) be the thickness of plate 
required. 

he working pressure of an “‘ endless ring” ¢ in. thick 
and 195 in. in diameter would be 


_ 8000 x 2¢ 
Ss 


” 195 
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and ~ pressure on a balanced beam 121 in. in length 


would 
12 
If these two factors together balance a pressure of 


155 lb., then blink tee 
155 = 4 — 8000 x 2¢ x i 
were se 195 * 181 


dias 





which gives 
t = # in. nearly. 

Summing up these results, we find that in a boiler of 
the dimensions given, if the ‘‘end resistance ” is ignored, 
the thickness of its shell plate would require to be 1,% in. 

If the circumferential resistance is ignored, and all the 
pressure is su ed to be transmit’ to the ends, then 
the plate would require to be {§ in. thick. 

If these two sources of strength are added together, then 
the plate would only require to be ? in. thick. . 

For reasons given previously the proper thickness 
would probably be somewhat greater than ;% in., but 
might be considerably less than }§ in. ; 

Starting out from the fact that the shell of this model 
stood a pressure of 270 lb. ; while, according to the ‘‘ end- 
less ring” theory it should have had no strength; and 
according to the methods of analysis on which the “‘end- 
less ring ” theory rests, it should have had so little strength 
that a pressure of 3lb to4]b. to the inch should have 
wrecked it, we are justified, I may say compelled, to 
the conclusion that the “endless ring” theory can no 
longer be assumed to be true. 

y making a slight change in the accepted theory, by 
assuming that pressure on any elementary part of a 
cylinder tends to bend the cylinder as a whole, and not 
merely the part where the pressure is applied, we are 
led to the conclusion that the factor of ‘‘end resistance ” 
may, in boilers of the marine type, equal or even greatly 
exceed the factor which we have hitherto treated as the 
sole factor in the case, 

It is probable that further experiment and investigation 
may prove that a plate }in. thick is quite sufficient for 
a purpose where we now think it necessary to use plates 
<= thick. 

hese experiments were designed to ascertain whether 
the factor, ‘‘ end resistance,” was one worth further con- 
sideration. The result of the tests is a decided answer to 
this question. The distribution of stress which I have 
suggested may, or may not, be accepted as satisfactory, 
but the fact remains that the strength of this model is 
abs»lutely incompatible with the truth of the ‘‘ endless 
ring” theory ; and unless any one is prepared to say that 
a resistance which can balance a pressure of 270 Ib. is a 
negligible quantity in a structure designed to sustain a 
pressure of 100 lb., he must admit that our present theory 
and practice require some modification. 

The ingenuity expended in designing joints to have the 
maximum percentage of strength, the estimates of the 
strength of boiler shells based on exact calculations of the 
strength of their joints, appear simply ridiculous in the 
face of these experiments. 

Theory.—The strength of boiler shells varies directly 
as ths strength of their longitudinal joints. 

Practice.—A shell plate having a joint strong enough 
to balance a pressure of ;', lb. stood a pressure of 270 Ib. 
without serious strain except at joint. 





DOUBLE COLLISION NEAR LINLITHGOW. 

From Major Marindin’s report on the double collision 
which occurred on the early morning of October 4 last, 
a short distance east of Linlithgow station, on the North 
British Railway, we gather that an up s train from 
Glasgow to Edinburgh broke loose behind the first 
wagon and left the rest of the train, consisting of 34 
wagons and brake van, behind. The guard admits being 
drowsy, and became first aware of anything being wrong 
on his train being run into from behind by another goods 
train, probably some 6 minutes after he had come toa 
stand. His van was completely smashed, and part of his 
train fouled the down line, but, marvellous to say, he 
escaped with but comparatively slight injury, although 
the colliding train was travelling at about 25 miles an 
hour when it struck him. There was a ground fog at the 
time, and the second train did not see the van tail-lights 
until about 50 yards off, when steam was shut off and the 
steam brake applied, and the driver and fireman jumped 
for their lives. th were shaken, but not seriously hurt. 
The driver went back, and the guard, followed by the fire- 
man, went forward to protect the wreckage. Some nine 
minutes later, however, it was run into by a down goods 
train, the driver of which heard the fireman of the dis- 
abled train shout only 200 or 300 yards away from the 
fouling wagons. The guard had unfortunately forgotten 
to take any fog signals with him, and he failed to attract 
the attention of the driver ; the guard of the down train, 
however, saw him, but only applied his hand brake 
slightly. The oy of the second train, as well as the 
fireman of the third one, were both shaken, but the latter’s 
driver stuck to his engine, and no doubt by his exertions 
lessened the force of the second collision. 

The coupling between the first and second wagons of 
the first train was not broken, but had come unhitched, 
pmo wd when the driver yy his brake owes to the 

inlithgow distant signal being inst him. The Lin- 
lithgow signalman states he saw the tail lamp all right, 
and he certainly was not aware that the train had divided: 
but it would have been quite possible for the two parts 
to have run together until the driver put on steam again 
after passing the cabin. Had the guard not been asleep, 


the consequences of this break-away would have been 
nothing more than delay. A very curious feature of this 
acoident was that the driver ran nearly 13 miles, and 








passed eight cabins, before he was stopped and informed 
that he had left nearly all his train behind. Owing to 
the fog and the steam ting down, this train was actu- 
ally signalled as an engine and brake most of the way. 
All the signalmen except one admit that they did not see 
the tail-lights, and some of them waited till the station in 
advance cleared back before clearing back themselves. 
The wagon attached to the engine was loaded high, and 
80 was more easily taken fora van. It appears that it is 
not the practice on this line to describe trains unless such 
description be actually asked for; of course there is a 
bell code, but the number of rings for a fast goods or 
engine and brake is alike. Had this safeguard, already 
adopted on many lines, been in force, it would have been 
impossible for the engine to have run so far without the 
rear portion of the train being missed sooner. That the 
driver should not have felt the lessened pull on his engine 
is a remarkable but not unique experience. He says he 
once had a suspicion of it, but on looking back could see 
nothing wrong. 

As is usual, the wagons were all single-coupled, and 
Major Marindin, while commenting on this, comes to the 
conclusion that the question of single versus double 
coupling should be left to each locomotive superintendent 
to settle. He further calls attention to somewhat long 
hours worked by one signalman and driver. 





THE PRESERVATION OF THE PROPELLER SHAFTS OF 
STEAMERS.—Ibt is now about two years ago since the first 
of the propeller shafts fitted with the arrangement devised 


by Mr. Mudd, of Hartlepool, for preventing their de-| ¢ 


struction by galvanic action and corrosion, were sent to 
sea, and they are now rapidly coming in for examination. 
We are glad to hear that the device has so far proved 
entirely successful in every respect, the shafts on exami- 
nation having no trace whatever of galvanic action or 
corrosion, nor of the defects and decay that formerly so 
extensively resulted from these causes. As instances, 
we may mention the s.s, Guernsey, whose shaft has been 
running at sea for 18 months since it was fitted with the 
“‘preserver.” This veseel had her tail shaft drawn at a dry 
dock in the Tyne recently, and the “‘ preserver ” pulled 
loose from its attachment to the shaft, when it was found 
not only that the shaft had been entirely preserved, but 
that the rubber sleeve itself had taken no harm, and was 
capable of being cemented down again for a further period 
atsea. The s.s. Zanzibar, whose shaft was drawn at a 
dry dock in Cardiff, the manager of which writes sayin 
he found it in perfect order, the sleeve having adhe 
splendidly to the shaft and retained its elasticity, forming 
a really good preservative, no corrosion whatever having 
taken place. The s.s. Elmville, which has during the 
anes week been dry-docked at West Hartlepool, and 

ad her tail shaft drawn and examined after having been 
20 months at sea, when exactly the same result was found. 
That is to say, the sleeve itself was in perfectly flexible 
and good condition, and when turned back from its 
attachment to the shaft, the shaft and the ends of the 
brass liners were found in the same perfect condition in 
which they left the lathe when new, having taken no 
harm whatever during the 20 months’ work. The shaft 
was re-cemen and the ‘‘preserver” put down in its 
place again for continued use at sea. 





Tux INSTITUTION OF JUNIOR ENGINEERS.—Ab a meet- 
ing of this Institution held last Friday (December 7) at 
the Westminster Palace Hotel, Victoria-street, Mr. H. J. 
Young in the chair, a paper on ‘‘ Water Works and their 
Appliances ” was read by Mr. William Mallock. There 
was a large attendance of the members. Dealing 
firs) with sources of supply, the author described 
generally the formation of the soil over or through 
which the rain passed on its way to the two classes of 
source—above-ground and underground; and reference 
was made to the systems adopted by the larger cities 
throughout the kingdom for obtaining their supplies. 
Diagrams were exhibited showing the arrangements and 
appliances in connection with London water works for 
well-sinking, boring, and driving headings into the chalk 
to the underground sources. The supply derived from 
London wells was gradually being exhausted, as was 
proved by the fall of water level to the extent of 10 in. 
average per year; the above-ground source of supply 
would, however, be sufficient for many years to come. 
The geological formation of the Thames watershed, com- 
prising an area of 3500 square miles, was described, from 
which it was noticed how that on account of the extensive 
natural filtration it undergoes before passing to the 
river, the Thames water was so much purer than the 
river-waters of the north country, where the soil was 
generally impervious, and therefore unfit for filtering 
processes. In considering the — of storage, to which 
great importance was attached, various schemes were in- 
vestigated applying to London, including Hunter and 
Fraser’s, which had been accepted by the Royal Commis- 
sion; and a proposal of the author’s, whereby pumping 
expenses would be avoided and other advantages ob- 
tained. A detailed account followed of the latest 
practice in regard to the different appliances in connection 
with the processes through which the water passed from 
the intake; through screens, subsiding reservoirs, filters, 
pumps, service reservoirs, valves, and mains, to the con- 
sumers. The gh concluded with some remarks on waste 
prevention, which could best be secured by the adoption 
of Deacon’s meters. They were being largely used by the 
more advanced water companies, and resulted in a great 
saving, in many cases of as much as over 50 per cent. 
In the discussion which followed, Messrs, R. ew- 
man. Walter Hunter, F. L’Estrange, F. Fisher, B.Sc., 
W. Powrie, S. Boulding, a: d others took part, 








LAUNCHES AND TRIAL TRIPS. 

THERE has been launched from the yard of the Ailsa 
Shipbuilding Company at Troon a steel screw steamer 
named Theme, of the following dimensions: Length be- 
tween perpendiculars, 176 ft. ; breadth, 26 ft. 6 in. ; depth 
moulded, 13 ft. 7 in. ; the property of Mr. W. A. Granger, 
of Belfast. She will be fitted with triple-expansion en- 
gines, 14 in.. 23 in., and 39 in. cylinders by 33 in. stroke, 
by Messrs. Victor Coates and Co., Limited, of Belfast. 


Messrs. A. Rodger and Co., Port Glasgow, launched on 
the 4th inst. a steel screw steamer of 3200 tons gross 
register, to carry 5100 tons deadweight, of the following 
dimensions: Length, 325 ft.; breadth, 43 ft.; depth, 
29 ft. moulded. This steamer has been built to the order 
of Mr. Hugh Hogarth, Glasgow and Ardrossan, and is 
named Baron Cawdor. The machinery, which will be 
triple-expansion, will be supplied by Messrs. Dunsmuir 
and Jackson, Glasgow. 


Messrs. Laird Brothers launched on Saturday, Decem- 
ber 1, from their building yard at Birkenhead, the fourth 
of the new torpedo-boat destroyers they have constructed 
for the Admiralty. The new vessel, called the Contest, 
is sister to the Banshee, launched previously. She 
is 208 ft. long with 19 ft. beam, and her machiuery will 
be of the same type as that of the Ferret, illustrated and 
described in a recent number of ENGINEERING. 


On Wednesday, December 6, 1894, the s.s. Saxony, 
built to the order of Messrs. David MacIver, Sons, and 
‘0., of Liverpool, left the Cleveland Dockyard of Sir 
Raylton Dixon and Co., Middlesbrough, for her official 
trial trip. Her principal dimensions are 305 ft. by 
41 ft. 3 in. by 20 ft. 3in., with a large deadweight capacity 
on light draught. The engines have been fitted by 
Messrs. Blair and Co., Limited, Stockton-on-Tees, and 
are of the triple-expansion type, ~_—s cylinders 23 in., 
37 in., and 61 in. by 42 in. stroke, with two extra large 
steel boilers, working at 160 lb. pressure. The trial 
trip passed off most satisfactorily. 


There has been launched from Messrs. L. Smit and Son’s 
shipyard at Kinderdyk, Holland, the ing tugboat 
Oceaan. This vessel, built to the order of the tugboat 
company, Mesers. L. Smit and Co. (managing directors, 
Messrs. Mark Lels and Sons, at Alblasserdam, Holland), 
must be able to tow large sailing or disabled steam vessels 
to and from any part of the world. Her engines, of at 
least 3200 indicated horse-power, are being built at the 
Royal Ship and Engine Building Company ** DeSchelde,” 
at Vlissingen, Flushing. The hull is built of British 
steel. The scantlings are heavier than required by 
Lloyd’s. The length of the vessel is 45 metres, beam 
8.60 metres, depth 4.60 metres. The steamer is fitted 
with a steam windlass under the forecastle, and steam 
steering gear in the steering cabin on top of the 
bridge-house, The coal-bunker capacity is about 300 
tons. 

















The steel twin-screw ie Hughli, built by Messrs. 
Robert Duncan and Co., Limited, Port Glasgow, and 
engined by Messrs. Rankin and Blackmore, Greenock, 
went on an official trial 7 on the Clyde on the 7th inst. 
with satisfactory results, the guaranteed speed of 13 knots 
being exceeded. The dimensions are 290 ft. by 27 ft. 6 in. 
by 14 ft. 9 in. ; gross tonnage, about 550 tons. The ma- 
pA consists of two pairs of compound marine engines, 
each having two cylinders 24 in. and 46 in. in diameter by 
40 in. stroke, steam being supplied by two multitubular 
boilers 14 ft. 5 ft. in diameter by 11 ft. long, having a 
working pressure of 25lb. per square inch, capable of 
developing 1400 horse-power. Accommodation has been 
provided in the forecastle for 20 of a crew, rooms for petty 
officers being fitted at the after end of the forecastle. The 
vessel has been fitted with Harfield’s patent steam wind- 
lass, Harrison’s patent steam steering gear, M‘Onie’s 
hand steeripg gear, and two powerful steam capstans, also 
by Messrs. M‘Onie. 





PoRTISHEAD SEWERAGE SCHEME.—The Portishead Local 
Board has received the Local Government Board’s sanc- 
to borrow 14,0007. to carry out the works in connection 
with the propossd sewerage scheme, 12,0001. to be repaid 
within 30 years, and 2000/. within 15 years. The works 
include 8 miles of sewers of various sizes, a sea outfall, 
186 manholes at an average depth of 11 ft. 6in., about 
100 iron ventilating shafts, air-compressing station, with 
gas engine air-compressors, cottage for attendant, ejec- 
tors, air mains, &c. Estimates will shortly be invited 
for the carrying out of the works, as it is proposed to 
commence operations without delay. Mr. T. J. Moss 
Flower, Assoc. M. Inst. C.E., Carlton-chambers, Bristol, 
is the engineer. 





AMERICAN ELEcTRIC RAILROADS.—Plans are on foot for 
the construction of two electric railroads from Baltimore to 
Washington and Gettysburg respectively. The company 
which proposes to build the Baltimore and Washington 
line is advertising for bids for constructing 16 miles of 
double track from Washington to Laurel. The specifica- 
tions provide that the line shall be laid with 80-lb. steel 
rails, and shall be so ballasted and constructed as to sup- 
port electric trains attaining a speed of 60 miles per hour. 
Three steel bridges are also included in the specifications. 
It is proposed to completé the entire line within a year. 
The Eeacats from Baltimore to Gettysburg on the line 
which the electric railroad will take is 50 miles. The 
Elkins-Widever Street Railway Syndicate is said to be 
the moving spirit in both projects. 
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—— may at any time within two months from the date of 
the advertisement of the acceptance of a com: tion, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


22,876. J. Hopkinson, London. Automatic Elec- 
tric Switches. [9 Figs.) November 29, 1893.—The figures 
show an arrangement for a charging switch. The contact pieces 
1, 6 are connected to the end cells of the series of cells to be 
charged. The switch arm A, which makes contact with one 
pole of the last cell being charged, carries an insulated piece B 
which makes contact with the other pole of the same cell. Wires 
lead from the arms A, B to terminals C, D of the coils of an 
electro-magnet E. The switch arm A is actuated through ashaft 
F by a pulley G and a weight H. Upon the shaft F is mounted a 
spurwheel J which drives through spur gear afan K. The arma- 
ture L of the magnet E is mounted on a carrier M free to turn on 
a pivot N. The carrier M carries a stud O which engages in cams 
Q on the periphery of the pulley G, and also carries a detent P 
which engages with the fan K. Adjustable springs R, S are pro- 
vided for the purpose of controlling the action of the armature L. 


























The intermediate contact pieces la, 5a, are connected to the con- 
tact pieces 1, 5 respectively through resistances to avoid short- 
circuiting the cell as the contact arm 8 from one cell to the 
next. When the cell between the arms’A, B becomes fully charged, 
the current pe | round the magnet E will attract the armature 
L against the pull of the spring S, and, drawing the detent P 
away from the fan K, and the stud O out of the cam Q, will allow 
the weight H to rotate the shaft F, and carry the switch arm 
round until the cell is out of circuit. As soon as the arm A has 
moved from the contact piece, the current round the magnet falls, 
and the armature is drawn back by the spring S. The arm A is 
prevented from stopping in an intermediate position, as the detent 
P can only engage with the fan K when the stud O is engaged in 
one of the cams Q, and these cams are so arranged that this can 
only occur when the switch arm A is in a correct position. (Ac- 
cepted October 24, 1894). 


24,389. Dr. A. Lehmann, Berlin. Electrode Plates 
for Secondary Batteries. [2 Figs.) December 19, 1893.— 
The frame f of the electrode is equare or oblong in shape, and is 
made of lead. It may have lugs on it, and also a central crossbar 
g to give it greater rigidity. The plate or grating a which is 
inserted in the frame is corrugated soas to form a double series of 
horizontal channels, one series on one side and the other series on 
the other side, The active substance b is placed in these channels. 





24989. 


A number of holes ¢ are made in each channel throughout its 
length. These holes are tapered from the inside towards the out- 
side. These holes enable the substance b to effectually act on both 
sides of the plate, and their taper prevents the substance from 
dropping out of position. The substance fills up the holes and 
forms a kind of plug or stopper d for each. The channels are 
arranged one above the other, so that should any of the substance 
dr>p through the holes of one rangi it will fall down into the one 
next below it. (Accepted October 24, 1894). 


17,296. W.R. Lake, London. (Q. Fickemeyer, Yonkers, 
N.Y.,U.S.4.) Armatures for Dynamos. September 11, 
1891.—The improvements consist mainly in the combination with 
the armature tem, of a winding composed of divisions, each of 





which is made up of a group of two or more independent or indivi- 
dual coils, Each of the latter has a long side and a short side lying 


' and inclined ends lying across the heads of the drum in a flattencd 
web, The long and short sides of the individual coils in each 
group are separated upon the periphery of the drum by ’ 
which receive respectively the short and long sides of other timilat 
groups. The long sides in each group are arranged on the peri- 
phery of the drum in the reverse order of the short sides. Fig. 1 
illustrates in end view a bipolar drum armature, provided with 
the new winding, each coil having four turns, in two layers on the 
face of vy manent Ml - Goes in — = one = of a 
roup of three members of a single division of winding. ccepted 
Bctober 24, 1894.) . “in 


MINING, METALLURGY, AND METAL 
WORKING. 


24,172. W. Ochse, Cologne, Germany. Gas Cart- 
ridges. [1 Fig.) December 15, 1893.—This invention is designed 
to obviate the serious drawbacks resulting from the small specific 
— and large volume of explosive gases as generally employed 

‘or blasting purposes. According to this improved method, the 





cartridge consists of a closed cylindrical vessel a containing a 
small quantity of liquid, from which the required explosive gaseous 
mixture is produced by decomposing the liquid by means of an 
electric current introduced through the electrodes b, b. The gas 
mixture is then ignited by causing an electric spark to pass 
between the electrodes. (Accepted October 24, 1894). 


RAILWAYS AND TRAMWAYS. 


24,466. A. G. Evans, London. Supports or Bear- 
ings for Operating Rods for Signals and Switches, 
&c. (8 Figs.] December 20, 1893.—a is the bottom roller for the 
tubular point rod ; a) is the spindle on each side of the bottom 
roller; a2 and a3 are the side projections of the bottom roller a 
which reduce the friction by keeping the larger sides of the roll r 
from touching the insides of the standards. b is the top roller. 
b! on each side is the spindle of the top roller. b? and b% are the 
side projections of the top roller provided for reducing friction by 
keeping the remaining portion of the roller from touching the 
insides of the standards. is an elongated path or slot in the side 
of the standard provided for the bottom roller, and d is a similar 
elongated path or slot provided for the top roller. cl is the lower 








rt of the slot c upon which the spindle a1 of the bottom roller 
aeralvel, d@ is the lower path of the upper slot d, and d? is the 
upper path of the upper slot d against which the roller b operates 
wee the rod is put into compression. In lieu of slots such ag c or 
d, recessed shelves may be formed on the side cheeks of the stan- 
dards for the rollers to roll upon if desirable. / is the tubular 
point rod which is supported on the bottom roller a. g are the 
holes by which the standards are screwed to their supports, either 
wood oriron. h, h! are the bevelled ends of one foot of the stan- 
dard which fit into corresponding bevelled recesses k, k' on the 
foot of the next standard. J is the square end of the other foot 
forming a firm straight abutment against the square end of the 
adjacent foot of the next standard. (Accepted October 31, 1894). 


24,768. A. Murray, Glasgow, and A. T. Harvey, 
Middlesbrough. Railway Chairs, Fastenings, and 
Sleepers. [12 Figs.) December 23, 1893.—In the case of 
chairs for switches and crossings where jaws are formed by cut- 
ting, punching, or embossing metal plates for keying or bolting 
the rails thereto, and have hitherto been .cut at an angle 
to suit the rails, the plate A is set or bent to suit the angle of 
the rails, —— the centre line of the chairplate A as 
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nearly as possible at right angles to the rails B. The 
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holes, cuts, and projections a, or other preparations for 
fixing the rails, are thus central to the chairs, and more 
uniform strength in the base-plates is maintained. In the case of 
slide chairs, one or more bye @ are bent from the part of 
the plate A projecting beyond the rail B, the = a being doubled 
over and fitted to the rail B. In the case of fastenings for carry- 
ing guard rails, a special chair or bracket Al is made, of the form 
shown in Figs. 3 and 4, stam or cast for fixing, by key or other- 
wise, to the main rail between the sleepers, (Accepted 
October 31, 1894), 


9287. C. A. Gould, New York. Car Couplers. [4 
— May 10, 1894.—The drawhead A of the car coupler is pro- 
vided at ita front end with a recess B, in which the coupling 
mechanism is contained and arranged to operate. This mechanis 
comprises a horizontaliy rotating hook C, consisting of a tongue 
D, and ous arm This hook is ——_ S voted at one 
side of the front of the drawhead, and is adapted to swing into 
the recess R, when in coupled position, and to swing outwardly 
when in uncoupled ition. A locking pawl F is pivoted in the 
recess B by means of a rod G, which passes through the draw- 
head from top to bottom, and through one end of the pawl. This 
pawl is operated by a chain H, the upper end of which is secured 
to a dog I pivoted in the ee of the drawhead. This dog 
lis provided with a part J ng on the drawhead, and a part 
Jl bearing against the top of a spring-controlled rod K arranged 
in the drawhead. The upper end of the dog I is connected toa 
chain L, connected to the operating lever M. Inclined bearing 


faces N, NI are arranged in the drawhead to facilitate the 


operating lever M is moved on its pivot and operates the dog I to 
raise the pawl F, and as the latter moves upwardly, it is re- 
tracted into the cavity B of the drawhead, partially by means of 
the upper incline N! against which it comes in contact as it 
moves upwardly, and upon which it rides to its rearward posi- 
tion. In this position of the pawl F, the hook C is free to rotate 
outwardly to its uncoupled position, the tongue D swinging out 








from the recess B. Then the dog I is tilted forwardly, and ita 
mesjoctios J bears down upon the rod K, thereby compressing 
spring K'. The lever M may then be given a movement in the 
opposite direction to that required to 
tension on the chain L being released, 
rod K up, which tilts the dog I back, 
return to its normal position in the 
(Accepted October 24, 1894). 


SHIPS AND NAUTICAL APPLIANCES. 


23,091. J. W. Brooke, Lowestoft, Suffolk. Steam 
Capstans. [1 ig.) December 1, 1-93. In this improved con- 
struction of steam capstans, A is one of the horizontal steam cy - 
linders, which are incloxd in a stationary deck box B bolted to 
the deck of the vessel. Above this the capstan is fitted in such a 
manner that it can, when necessary, be turned over upon its side 
and lsid upon the deck. The pawl pan C of the capstan is fitted 


,~ the coupling. The 
e spring K! forces the 
rmitting the pawl F to 
ttom of the drawhead. 














upon the deck box by means of hinges C!, The central steel pillar 
D is tubular, and incloses the starting lever M ot the engine ard 
the oil pipes for lubricating the working parts. The engine can 
be thrown out of gear, to allow of working the capstan by hand, 
by withdrawing a spindle carrying the spur gearing, in which 
case the crown wheel G and the spur gear H are used. (Accepted 
October 24, 1894). 


24,816. G.T. Seydel, Berlin. Screw Fans and Pro- 
pellers, (4 Figs.) December 23, 1893.— According to thisinvention 
that portion a of each blade which constitutes the front or forward 
portion of the blade during the rotation of the fan or propeller, is 
made as an unbroken flat surface arranged at an angle to the 
plane containing the axis of rotation, whilst the succeeding or 
rearward portion of the blade is divided into several distinct parts 
b, c, d, which are bent outwards at different angles of inclination 
toa plane arranged at right angles to the axis of rotation, in such 
a way that the part b nearest the axis of rotation has the greatest 
angle of inclination to the said plane, whilst the said enaie ts less 
for each succeeding part, so that the outermost part is the least 
inclined. In consequence of this arrangement, when the fan or 
propeller is rotated in air, the particles of air which are pushed 





forward by the blades will be moved in a radial direction by centri- 
fugal force to a less degree than would otherwise be the case, The 
greatest action which the blade will exert upon the icles of 
air to be moved will take place on its surface ; and, owing to 
the fact that this surface is interrupted, the action, which will be 
exerted by centrifugal force in a radial direction, will be also in- 
terrupted. Particles of air that beyond the outer edge b! of 
the innermost b of the blade will enter a body of air that is 
less dense and is less strongly urged by centrifugal force. They 
can consequently increase only in a small degree the radial motion 
of the particles under the intiuences of the next part c of the blade. 
The same action will take place with reference to the particles of 
os the outer edge c! of the part c. (Accepted October 81, 
1894). 


STEAM ENGINES, a ~ wee EVAPORATORS, 


775. KR. Mills, London. Steam Generators, 
(2 Figs.) November 28, 1893.—This improved boiler comprises 
one or more rows of upright tubes A, arranged in a circle and 
forming the walls of the boiler. These tubes are connected at 
top and bottom by twocircular boxes B, B!, made in halves so as 
to be capable of —- taken apart for cleaning. A baffle-plate OC 
is hinged to a frame D fixed to the inner row of tubes. The frame 
D fits close to the tubes, and, ether with the baffle-plate C, 
serves to deflect the hot gases, compel them to paes in amongst 
the tubes A before ing to the chimney E. The tubes A are 
surrounded with a double casing of sheet iron F, filled with non- 
conducting material. The furnace G is fed with fuel from the top 
through the chimney opening H in the furnace top-plate I, the 








along the periphery of the armature drum in two or more layers, 





proper movement of the pawl F. The coupling being closed, the 





chimney E being turn 


back on its hinge for this purpose. The 
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feed-water is forced into the bottom ring B', and circulates 
through all the upright tubes A round the fire. The top ring B 
receives the steam from the tubes A, and this steam is thence 




















conveyed by a pipe L to a coil M placed inside the furnace above 
the baffle plate, or to a steam chamber N, in which the steam is 
dried and superheated before passing on to the engine. (Ac- 
cepted October 24, 1894), 


23,841. J. and A. Niclausse, Paris. Purifying and 
Hea’ Feed-Water of Steam Boilers. (8 Figs.) De- 
cember 11, 1893,--The apparatus consists of a receiver A H having 
ite upper portion A in the steam space, and its lower portion H 
in the water space of the steam boiler. The upper portion i+ 
open to the steam space. Feed-water delivered from a suitable 








pump through the pipe T is sprayed out at O into the steam in 
the receiver portion A. The deposits are precipitated in the 
lower portion H, and can be blown outst M. A partition N is 
arranged in the lower portion, in such a manner as to prolong the 
heating action on the feed-water before this enters the boiler. 
(Accepted October 24, 1894). 


24,054. S.R. Wheeler, Smethwick, Staffs.,and A. O. 
Alcock, Birmingham, Vertical filers, [10 Figs.) 
December 14, 1893.—The shell of the boiler is formed in two 
parte A and B, attached together by means of the angle iron 
rings P and Q riveted to the top and bottom parts of the shell. 
The joint between the two parts of the shell comes at the rear 
of one of the angle plates. The lower edge of the shell is 
recessed to receive a packing ring D. The top edge of the 
tep part of the shell is provided with a bevel, so that when the 
two angle irons P and Q are drawn together by the bolts 
8 the packing is tightly compressed between the edges of the 
shell, and is retained in position by the angleiron P. The top 
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joint between the top part O of the shell A and the uptake K is 
formed by the angle iron ring N attached to the uptake K, an 
intermediate packing ring L being inserted between the angle iron 
N and the stiffening ring R which is attached to the top O of the 
shell. The twoare tightened up ——o and nuts T. For obtain- 
ing access to the inside of the boiler no manholes are required. 
The firebox G is square, with circular corners H of large radius, and 
brought upin one piece with the bottom G!. The water tubes M 
are arranp, in tiers, each tube having a slight inclination up- 
wards, e crown of the firebox J is develo from square to 
circular shape to form connection with the uptake K. (Accepted 
October 24, 1894). 


24,919. O. Meredith, Birkenhead. Water-Tube 
Boilers. [8 Figs.) December 28, 1893.—The steam chamber a 





communicates by means of circulating tubes 6', 6? with water 
chambers c!, c? placed one above another in the manner shown. 


This arrangement is to be preferred as affording facilities for 
ing the ber of heating surface tubes, which are pro- 
vided in two groups d', d?. The water chambers c!, c*, with their 
ting and circulating tubes b1, b?, are protected from the 
heat of the furnace by the screens e!, e?, e?, so as to promote the 
circulation of the water through the boiler. In order to afford a 
greater freedom for expansion in the water-tubes d!, d?, they are 
made with ringed ends or horseshoe bends, each tube extending 
from its ring or bend, one leg up to its connection with the steam 
chamber a, and the other leg down to its connection with one or 
other of the water chambers cl, c?. These ring ends are sup- 
ported from the seat /, but are detached both from it and from 
one another in order to allow for a free expansion of the tubes. 
If these tubes were all bent and bifurcated to precisely the same 
ttern and relative positions, it is obvious that they would form a 
ind of vertical inclosure or well, the sides only of which would 
be fully exposed to the heat of the furnace. To expose each tube 
or tube leg fully to the fire or its escaping hot gases, the forms of 
the ring ends are varied, and the distance at which the upper and 
lower legs of the tubes are set apart are made to diverge trans- 
versely so as to bring about a zigzag arrangement. (Accepted 
October 31, 1894). 


24,454. J. Shanks, Arbroath, Forfar. Compound 
Steam Engines. (3 Figs.] December 19, 1893.—This inven- 
tion relates to valvular arrangements more especially applicable 
to compound engines having two cylinders connested to opposite 
cranks on one crankshaft. The valves F,G work in one valve 
chest C and have their rods f, g connected to one cross- 
head D guided in slides d secured to the valve chest C. The 
crosshead D is operated by one eccentric E from the crankshaft e, 











so that the one ecosntric E actuates both valves FandG. The 
valve F controls the ports for alternately admitting live steam 
from the boiler to the high-pressure cylinder A, and for exhaust- 
ing the steam from this cylinder to the low-pressure cylinder B. 
The valve G controls the ports through which steam is alternately 
admitted to the cylinder B and exhausted therefrom to the con- 
denser, or into the atmosphere. The valve F cuts off steam by 
means of its outside edges f2, and the valve G cuts off steam by 
means of its inside edges g*. (Accepted October 24, 1894). 


17,714. H. Lutz, Nuremburg, and W. Schaefer, 
Munich, Germany. Furnaces for Steam Boilers, 
&c. (2 Figs.) September 18, 1894.—A represents part of the 
outer portion of the furnace, B a lining of firebrick,C the front of 
the gay the furnace — through which hy fuel ae rod 
aspace R. are transverse pipes or passages, pernees n the 
ese lining B, connected by passages D! with a space D? which 
is divided from the furnace by a plate P and a movable plate P', 
supported by the sides and front of the furnace. valve V is 
fitted in the front plate C to admit air for combustion. A flue F 





conducts the heated gases from the furnace to the steam boiler. 
The operation is as follows: Fuel is fed through the door H on 
to the plate P, and air for combustion is fed through the valve V 
into the space D3, and through the side es D!, D2 into the 
open pipes D. When the fuel is properly ignited, the air in the 
pipes D becomes thoroughly heated. Fresh fuel is admitted 
through the door H on to the incandescent fuel in the space R, 
so thatas the smoke arises from the fresh fuel it is met by the 
heated air from the pipes D and is thereby almost completely 
consumed. The amount of air admitted to the furnace is regulated 
by varying the position of the valve V. The ashes and dirt collect 
upon Diy plate P! aad are removed at intervals. (Accepted October 
24, 1 


MISCELLANEOUS. 


19,841. E. Dejean, London. Horseshoes. [9 Figs.) 
October 21, 1893.—This improved horseshoe, whether for summer 
cr for winter use, has a groove formed in its sole from heel to 
heel. This groove is divided by the nails into cavities a. The 
nail sockets ) stand up from the bottom of the groove, and 
are shaped internally to provide seats for half the length of the 
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nail head from the junction of the latter with the shank upwards, 
The head of the nail is made of a uliar shape, designed to 
cause the formation of a compacted filling of grit e in the cavity, 
which prevents the nail from working loose. The heel cavities 


may be filled with treads /, of elastic material. g is a strengthen- | consulted, 





ing ridge. (Accepted October 24, 1894). 


22,891. J. Lambert and W. Fawell, Bradford, 
Yorks. Wool-Washing Machines. (3 Figs.} November 29, 
1893.—The object of this invention is to prevent an accumula. 
tion of fibre in the space at the end of the washing trough and 
squeezing rollers, and to insure an even ard constant feed 
towards the latter. The shaft A is mounted between the washi: g 




















trough B and squeezing rollers C. On the shaft is a disc D, 
coupled to a vertical E, connected to a plate F. On the 
rotation of the shaft A by suitable chain-wheel gear, the rod E 
and plate F receive a compound rotary and swinging motion. 
The plate F carries the fibre as it leaves the washing trough, and 
delivers the same to the nip K! of the squeezing rollers C, from 
which it is carried away by a travelling apron. (Accepted 
October 24, 1894). 


24,422, E. E. Dulier, London. Ap atus for De- 
stroying Smoke. [1 Fig.] December 19, 1893.—In specifi- 
cation No. 5908 of 1891, means are described for destroying smoke 
by mixing it with steam and afterwards cooling the mixture by 
a water shower so as to condense the steam and precipitate the 
carbonaceous, sulphurous, and other impurities which form in- 
gredients of smoke. The present invention relates to apparatus 
applicable for domestic fires, kitchen ranges, and the like, where 
steam is not available, but where there is water under pressure. 
Behind the fire F an open tube T is so placed that smoke and hot 
products of combustion pass through it on their way to the 
chimney C. In this tube isa finely perforated nozzle N connected 
tothe water service, with a cock in the connecting pipe. When 
the cock is opened, water issues in a fine spray from the nozzle, 








passing along the tube T with the smoke and products of combus- 
tion, and becoming converted into steam which mingles with them. 
In the case of a kitchen range having a closed boiler under pres- 
sure the nozzle N is supplied with hot water from the boiler. The 
mixture of steam, smoke, and products of combustion issuing 
from the chimney, or from a number of chimneys connected 
together, is directed down a descending flue or channel along 
with a water shower, as described in the specification above re- 
ferred to. Adish D with drain pipe P is placed in front of the 
tube T to catch such water as may issue from the nozzle N with- 
out being converted into steam, The tube T, instead of being 
horizontal as shown, may be placed vertically in the flue, or at an 
inclination to suit the particular construction of the fireplace to 
which the apparatus is applied. (Accepted October 24, 1894). 


25,079. C. R. Seddon, Bury, Lancaster. Paper 
Machines. (3 Figs.) December 30, 1393.—These improve- 
ments are designed to produce a differential motion whereby 
variable lengths of shake may be produced by the shake rail with- 
out stopping or interfering with the length of stroke from the 
connecting-rod which gives a constant motion to the end of the 
shake-operating lever. A is the shake of a paper machine, B the 
shake lever, and C the connecting-rcd for operating the shake 
lever B from an eccentric or crank operated from any convenient 
part. The lever B is attached to the shake A of the paper 
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Fig. 





























machine by the centre D, and is mounted in the adjustable 
fulcrum E. The latter is disposed on the screwed spindle G 
mounted in the fixing H. The 7 end of the screwed spindie 
G is fitted with the bevel wheel I in which gears the bevel wheel 
J on the shaft K mounted in the fixing L on the upper side of the 
fixing H. The shaft K is rotated in either direction by the hand- 
wheel M to raise or lower the fulcrum E ding .to the 

or length of motion to be given to the shake A to suit the class of 
paper being manufactured. After the desired amount or stroke 
of shake A has been determined upon, the adjustable fulcrum E 
is locked in position by the nut N. (Accepted October 24, 1894). 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 


reports of trials of — law cases in the United States, may be 
, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





street, Strand, 
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MANY HUNDREDS ARE WORKING. GREAT REDUCTION IN PRICE. 
Originators of this System. See General Catalogue, (1887), pages 50-53. 


HALL’S FORCED DRAUGHT APPARATUS 


AS APPLIED TO ALL TYPES OF BOILERS. 


STEAM JET BLOWERS (“sxttin 
PATTERN. 
APPLIED WITH GREAT ADVANTAGE FOR BURNING INFERIOR FUELS, SUCH AS:— } 


COKE BREEZE, SPENT TAN, CANNEL COKE, 
COKE AND COAL DUST, &c. 


FOR RAISING STEAM 
NEARLY EVERY KIND OF DRY REFUSE CAN BE BURNT, 


WITH GREAT ECONOMY, 
IN FURNACES FITTED WITH THESE BLOWERS. 


VERTICAL BOILER. LANCASHIRE BOILER. WATER TUBE BOILER. 
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STEAM USERS, who are steaming their boilers to full capacity, SHOULD NOTE:— 
The rate of combustion can be largely increased by means of the Apparatus, thereby raising the evaporative efficiency of the 
boilers much beyond what is possible with chimney draught only. 
We are prepared to supply the whole arrangement, as shown above, fixed complete, and in working order, and including 
fire-bars, as special fire-bars are required with small fuels. Prices and full particulars from :— 


FAIRBURN & HALL, 


Gra): 683, ROYAL EXCHANGE, MANCHESTER. 
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ABOVE NEW PAMPHLET, POST FREE, 
FROM THE 


Lancashire Patent Belting and Hose Co., 
MANCHESTER. oe 
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 COTEAM PUMPS 


ADDRESS 
90 & 92 .Wuitecross STREET 
LONDON.E.cC. 
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WEIGHING MACHINERY 


HODGSON & STEAD, 
MANCHESTER. — ass 





Purchase, Inspect, and Ship Material 

and Machinery for Engineers and 

Contractors abroad, and act as Home 

Agents for Foreign Dockyards, 

Arsenals, Railways, Engineering 
Shops, Foundries, &c, 











JNO. BIRCH & CO., Limitep, 


MERCHANTS AND ENGINEERS, 
10 & 11 QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 











Estimates, Plans and Specifications 
submitted for all classes of Machine 
Tools, Machinery, Sea-going and River 
Steamers, Barges, Dredgers, 
Rails and Rolling Stock provided to 
Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 
CORRESPONDENCE INVITED. 


Monthly Prices Current of Engineering Material mailed free on application, 





Telegraph Codes used :—A 1; A BC; The Engineering Telegraph Code; The Universal Mining Code; & our own Private Code. 











FRASER’S PATENT. 


THE BEST SPLIT PULLEY ::. MARKET | f5 

' Made of Wrought- 
FX iron. 

A Patented Spread 






Arms. 
Light, Strong and 
Durable. 
Guaranteed to run 
° Prompt Delivery. 
Sole Vendor for England, Wales and Ireland, 


JULIUS WALLACH, 


57, Gracechurch St., LONDON, E.C, 873 


Telegrams: ‘‘ Hammerman, London.” 











SPECIFY THE 


COG WHEEL BRAND 





Tele, Address : “WEIGHING, MANCHESTER.” 
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THE BEST AND THE ONLY GENUINE. 





PHOSPHOR BRONZE. 





erston Conk se 
man: Uffolle 





4 


“LEG 








The only 
GENUINE 
COG WHEEL 
Brand 





pros? cop? 


BULL'S METAL 


PROPELLERS, FORGINGS, &c. 
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THE PHOSPHOR BRONZE CoO., Ld., SOUTHWARK, LONDON, 8.E. 








IN INGOTS, CASTINGS, OR WIRE. 


TTS aL) Pa: 


 pXERANg «©0 MARINE WHITE BRONZE & PLASTIC 









PHOSPHOR TIN & 


MANGANESE BRONZE. 


COPPER. 








METAL. 


BABBITT’S, KINGSTON’S & FENTON’S 
ANTI-FRICTION METALS. « 


Bik NGTON & NEWTON. Si 
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CABLEWAY FOR PASSENGER SERVICE AT THE DEVIL'S DYKE, 


BRIGHTON. 


MR. W. J. BROWN, C.E., ENGINEER, LONDON. 


(For. Description, see Page 796.) 











FERDINAND DE LESSEPS. 
(Continued from page 759.) 
WE willnowcommence the narrative of De Lesseps’ 
career as a concessionaire and financier, taking man 


of our facts from his biography written by MM. 
Bertrand and Ferrier. This forms the second epoch 
of his life, and one that is a marked contrast to that 
spent as a young and popular diplomatist, courted 
for his brilliant talents, and beloved for his kind- 
ness of heart and — good-nature. Several years’ 
sojourn in Egypt had rendered De Lesseps familiar 
with the country and its peculiarities, both physical 
and social. When he was set free from official 
duties, his’ mind reverted to the idea which had 
often seriously engaged it before, and in 1852 he 
laid before the Porte a project for the cutting of the 
isthmus. This was examined, and reply was sent 
to him that it did not concern the Ganeanuaek 
and was a question purely local to Egypt. Shortly 
afterwards Abbas Pacha, the ruler in Egypt, died, 
and was succeeded by Mohammed Said, whose 
friendship De Lesseps had secured while accredited 
to his father. In a very few weeks the new potentate 
sent De Lesseps an invitation to visit his country, 
and on his disembarkation on November 9, 1854, 
received him with very marked distinction. The 
guest brought with him a mémoire on the piercing of 
the isthmus, but discreetly kept it in the back- 
ground, awaiting a propitious opportunity, while he 
accompanied the Prince and a large retinue in a 
journey across the desert. Before he opened the 


subject nearest his heart he took every means to 
confirm the good opinion in which he was held, and 
also to raise himself in the estimation of the entowrage 








of his host. 


In this he showed his great tact, and 








Fie. 3. 


his deep appreciation of the Oriental character. 
Few Raatilanen would have been able to realise that 
their chances of obtaining such an important conces- 
sion could depend on their skill in hitting a mark, or 
on the boldness of their horsemanship, But the 
Oriental, in spite of his deep craft and subtle cun- 
ning, is a child in some things, and De Lesseps 
took full advantage of this fact. To pass the time a 
target was set up at 500 metres distance, and the 
sharpshooters attending the party were set to prac- 
tise at it. They tried in succession and failed ; De 
Lesseps then showed one of them how to hold and 
sight his piece, and on the invitation of the Viceroy 
he himself fired, striking the object at the first 
shot, and earning the applause and congratulations 
of the bystanders. That evening he rode to the 
Viceroy’s tent, leaping his horse over a parapet to 
gain a short cut. He was received alone with the 
greatest cordiality, and taking advantage of the 
opportunity, opened the subject of the canal. 
His own account of the interview says: ‘‘I ex- 
posed my project without entering into the details, 
resting upon the principal facts and arguments set 
forth in my mémoire. Mohammed Said listened 
with interest to my explanations. I asked him, if 
he had any doubts, to communicate them to me. He 
made with great intelligence certain objections, to 
which I replied in a satisfactory manner ; where- 
upon he said, ‘I am convinced; I accépt your 
plan. We will occupy ourselves during the re- 
mainder of our journey with the means of execu- 
tion. It isan understood thing. You can count 
on me!’” The pachas and generals were called in 
consultation, and listened with approval to the 
Viceroy’s statement. They were not the men to 
raise objections to the projects of their prince’s 











friend, especially when they knew him to be a 
crack shot, a capital horseman, and.a good comrade. 
And so in a few hours the matter was settled. De 
Lesseps must have gone to bed that night murmur- 
ing, ‘‘De Vaudace, et de l’audace, et toujours de 
laudace.” 

On November 30, 1854, the Viceroy signed the 
firman of concession, and although subsequently 
modified, it is still the charter of the Canal Com- 

any. It was for a term of 99 years, and stipu- 
ated that 15 per cent. of the net profits should go to 
the Egyptian Government, 75 per cent. to the com- 
pany, and 10 per cent. to the founders. A postscript 
ordered that the works must not be commenced 
except by the express authorisation of the Sublime 
Porte, thus rendering the document merely pro- 
visional in its character. It was 15 years before 
that authorisation was obtained, and during that 
time De Lesseps laboured and agitated incessantly 
in favour of his project. 

There were two causes that prevented the Sultan 
giving his approval to the project—the opposition 
of Lord Palmerston and the desire of Napoleon ta 
keep on good terms with England. The Ottoman 
throne had just been saved from destruction by the 
joint action of England and France in frustrating 
the Czar’s designs upon ‘‘ the sick man on the Bos- 
phorus,” and naturally its occupant felt it necessary 
to make a show of gratitude to his protectors, par- 
ticularly in matters that cost him nothing. It is 
now sometimes difficult to understand Lord Pal- 
merston’s inveterate hostility to the cutting of the 
Suez Canal, but we have only to put ourselves in his 
place to realise his motives of action. The teachings 
of history showed that the nation which held the 
route to India commanded thetradeandall the wealth 
it produced. When the traffic was carried by caravan 
across Arabia, the Venetians held it, and out ofits pro- 
ceeds built the wondrous palaces that filled their city. 
The discovery of the route by the Cape of Good Hope 
changed all this, and the centre of the trade shifted 
to Portugal, whose hardy mariners had found the 
new path. When the Dutch gained the dominion 
of the sea, they secured the largest share of the 
Oriental commerce, only to be dispossessed by 
England when her = attained the position of 
maritime supremacy. But with the opening of a 
new route there was the prospect of a return to the 
old order of things. Italy, France, and Spain would 
all be days nearer to India than England, and it 
was conceivable that they might unite to shut this 
country out of its enjoyment. Palmerston was not 
the man to stand by tamely and see British interests 
imperilled. In his way he was as representative of 
this country as De Lesseps was of France. The 
latter has been dubbed ‘‘le grand Francais,” and 
although the epithet ‘‘ grand” has been reserved in 
this country for another politician, no statesman 
ever reflected all that is great, and all that is 
little, in the English character so faithfully as 
Palmerston. He made no pretensions to a universal 
charity that should embrace all nations ; he did not 
consider every European as his brother. On the 
contrary, in order to protect British interests, he 
was prepared to impede those of other nations, and 
to stand in the way of schemes that promised to be 
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of general utility. Of course he could not base his 
opposition to the canal solely on the fact that it 
would open the Eastern trade to Mediterranean 
countries, and to France in particular. That would 
have been too bold even for his hardihood. So he 
furbished up all the old arguments against the pos- 
sibility of constructing the work, and from his 
place in Parliament denounced it as a visionary 
scheme, and one that was not over-honest. He was 
ably seconded by Robert Stephenson, who was 
looked up to as one of the leading engineers of the 
country. It is difficult to understand how Stephen- 
son came to take up the position he did, that it 
was a physical impossibility to construct the canal. 
He had made a survey of the isthmus himself, and 
had found that the Mediterranean and the Red Sea 
were on the same level. Why this should prevent 
the cutting of acanal is not clear, but he declared 
that it did, and the English people generally be- 
lieved him. It is quite conceivable that Stephen- 
son, with all his professional ability, was made a 
tool of by the astute old statesman, who seized 
upon the fact of his being a member of Parliament 
to use him in defence of his policy. 

Palmerston’s opposition to the canal had also 
other grounds than commercial considerations. 
France had long shown a desire to obtain control, 
if not possession, of Egypt. Napoleon had gone 
there with an army, and had fought this country, 
both on its shores and its waters, before he aban- 
doned it. To establish a French company with 
large material interests and some territorial powers, 
would be a first step, and a long step, too, towards 
a protectorate. The Pacha, after the manner of 
his kind, would be only too eager to obtain an ally 
to help him throw off the yoke of his suzerain, the 
Sultan. Then we should have an independent 
foreign Power encamped in the defile through 
which passed all our mail and passenger traftic to 
India by the famous ‘‘ overland route.” Had 
France been a country on whose active friendship 
we could count at all times, this would not have 
been an undesirable contingency, but Palmerston 
was far too long-headed to be led astray by the 
prophecies of universal peace and amity which 
arose from the holding of the 1851 Exhibition, and in 
addition he held the old-fashioned British idea that 
it was unwise to trust the foreigner, particularly if 
he were of Latin extraction, further than could be 
helped. This feeling, however, is by no means 
confined to Englishmen. While we take a pride in 
contrasting our own integrity with that of other 
nations, they-—or at any rate some of them— 
are ever denouncing us as selfish and grasping. In 
the life of De Lesseps to which we have referred 
the words ‘‘ perfidy” and ‘‘ perfidious” occur again 
and again in connection with England, as if Pal- 
merston had been a deceitful antagonist, which he 
certainly was not. He made his opposition per- 
fectly clear, and he fought with all the weapons at 
his command, which surely was legitimate. 

To return, however, to our narrative of M. de 
Lesseps. As soon as he had obtained the conces- 
sion, he spent some weeks in exploring the 
isthmus in company with two French engineers, 
MM. Linant and Mougel, and then he sailed for 
Constantinople. He had previously been officially 
told that the canal concerned the Viceroy solely, 
and probably expected to find the confirmation of 
the concession only a matter of form, for the 
French army was then besieging Sebastopol in the 
interests of the Sultan. But he had counted 
without Lord Stratford de Redcliffe, who, as soon 
as he heard of the matter, begged for its postpone- 
ment, while he obtained instructions from home. 
The affair being thus hung up, De Lesseps re- 
turned to Egypt, taking with him, however, a letter 
from the Grand Vizier, speaking of himself and of 
his project in terms of the highest commendation. 
He stayed there only a short time, and in June, 
1855, he went to France, ar.d thence to England. 
In a memorable letter addressed to the East India 
Company, and others, he explained his scheme, 
which was received with hearty goodwill by the 
commercial classes. A note of opposition was, 
however, raised by one of the Government organs. 
In France the subject was received with great 
enthusiasm by many leading statesmen. 

Before much could be done in the way of recon- 
ciling public opinion to the cutting of the canal, 
it was imperative to refute the idea that the under- 
taking was impossible. To this end M. de Lesseps 
gathered a scientific commission from several 
nations, many of the members being appointed by 
their respective Governments. From England he 





obtained Mr. Rendel, Mr. MacClean, and Mr. 
Charles Manby, Secretary of the Institution of 
Civil Engineers ; it is needless to say that these 
members obtained no recognition from their own 
Government. The commission met in Paris on 
October 30, 1855, and on November 8 a delegation 
of seven members proceeded to Egypt. They sur- 
veyed every part of the area of the proposed works, 
and on January 2, 1856, they transmitted to the 
Viceroy a summary report, the conclusions of which 
were telegraphed to the Times. These were that 
the canal was the only practicable method of join- 
ing the two seas; that its execution was easy, 
and its success assured; that the two ports 
to be created, at Suez and Pelusium, offered 
only ordinary difficulties; that the total cost 
would not exceed eight millions sterling. When 
the results of all the surveys had been laid 
down and the quantities got out, the commission 
met in Paris, June 23, 1856, to prepare the final 
report. This appeared towards the close of the 
year in an octavo volume with 11 maps. It dis- 
cussed at great length every possible route that the 
canal could take, combated all the objections that 
had been raised, fixed the dimensions and position, 
and aflirmed most decidedly the reasonableness and 
utility of the project. The estimate of the cost 
was 6,480,0001. 

Armed with this report, which bore the names 
of many engineers of European reputation, De 
Lesseps set himself afresh to win the public opinion 
of Europe in aid of his enterprise. In his own 
country he was naturally successful. In March, 
1857, the Académie des Sciences approved the pro- 
ject ; the Société de Geographie followed suit ; on 
July 8, Prince de Metternich wrote a warm letter 
of approval; the towns of the Mediterranean 
littoral voted addresses, and finally Pope Pius IX. 
sent a note of encouragement. The English 
Government, however, still remained in opposition, 
and their influence at Constantinople kept the 
Sultan inert. To counteract this, De Lesseps 
appealed to the Emperor, Napoleon III., and begged 
that he should instruct the French ambassadors to 
second his efforts. If his plea had been granted, 
the Sublime Porte would have been in an un- 
pleasant position—urged in opposite directions by 
two allies, to each of whom it was under the deepest 
obligations. But it was the policy of Napoleon to 
cultivate the friendship of England, as a counter- 
poise to the distrust with which he was regarded by 
the countries to the east of him, and he did not 
care to risk it for the benefit of a commercial com- 
pany. Personally, he felt the warmest apprecia- 
tion of the project, and encouraged De Lesseps with 
the enigmatical remark, ‘* Lorsque vous serez trés 
fort, tout le monde vous soutiendra, et moi tout le 
premier.” The Empress took a great interest in 
the work, and did her best to aid it, but she was 
powerless in face of the political situation. 

As the resistance he experienced came from the 
British Government, De Lesseps very wisely deter- 
mined to oppose it by acting upon English public 
opinion. In April, 1857, he landed in this country, 
and commenced a grand campaign. He spoke 
before 24 meetings or banquets in London, Liver- 
pool, Manchester, Dublin, Cork, Belfast, Glasgow, 
Aberdeen, Edinburgh, Newcastle, Birmingham, 
Bristol, and elsewhere, and met with a most cordial 
reception. Resolutions were passed approving the 
construction of the canal, and everything seemed 
favourable. Mr. M. H. Berkeley, member for 
Bristol, asked in Parliament if the Government 
would use its influence with the Sultan to expedite 
matters. Lord Palmerston replied that the affair 
was a bubble scheme; that it was hostile to the 
interests of England ; that its evident tendency 
was to facilitate the separation of Egypt and Tur- 
key. Several other attempts were made to influ- 
ence the Government, but they all failed, even in 
spite of the advocacy of Mr. Gladstone. De 
Lesseps’ success among the commercial classes had 
no influence on Palmerston, and he therefore betook 
himself to Constantinople in December, 1857. 
Here he found plenty of sympathy, but made no 
progress. He had, however, the satisfaction of 
seeing that England feared he might succeed, for 
Perim and Aden were both occupied as a means of 
commanding the new route. The Indian Mutiny 
also served to call attention to the advantage of a 
shorter path to our Eastern possessions. 

The concession was signed November 30, 1854, 
and yet in 1857 nothing had been done towards 
constructing the canal. An immense amount of 
energy had been expended in putting the matter 





before the public; Continental opinion was in 
favour of it, the commercial classes of England 
were not actively hostile, the Porte was probably 
sublimely indifferent, and only the British Govern- 
ment was really opposed. It was quite evident 
that if De Lesseps waited until he converted the 
Cabinet of St. James, 20 years would not suffice for 
the task, so he boldly altered his tactics. Hitherto 
he had been fighting for his own hand, a single man 
with a paper concession, and naturally his weight 
was only that due to his personal influence. Now 
he proceeded to form a company, and to associate 
with himself a large body of shareholders whose 
interests could scarcely be ignored by a Govern- 
ment which held its position by the expression of 
the popular will. In his prospectus he asked for a 
subscription of eight millions sterling, and the results 
exceeded all expectations ; in France alone 220,000 
shares of 500 francs each were applied for, and 
there were numerous applications from other coun- 
tries. In many cases the money was offered on the 
faith of De Lesseps’ name, without any knowledge 
of the merits of the enterprise. A _ well-dressed 
man entered the office saying, ‘‘I have come to 
subscribe to the railway in the island of Sweden.” 
Said an official, ‘‘ It is not a railway, but a 
canal; not an island, but an isthmus; not in 
Sweden, but at Suez.” ‘‘ It is all the same to me ” 
replied the would-be shareholder ; ‘‘I have faith in 
M. de Lesseps, and I will subscribe.” There were 
in all 25,000 shareholders, and they were to receive 
5 per cent. interest during construction. The first 
meeting of the Conseil d’Administration of the com- 
pany took place on December 20, 1858. 

With the company formed aud a large balance in 
the bank, De Lesseps found himself in a new posi- 
tion, one requiring a different course of action. 
Hitherto he had devoted himself to negotiation 
and agitation. Now the time had come for action, 
and with a splendid courage he rose to the occasion. 
Instead of running, as heretofore, between London, 
Paris, and Constantinople, he betook himself to the 
site of the canal, and boldly commenced work without 
the authorisation of the Sultan. It was a brilliant 
idea to boldly copy his opponents’ methods and 
intrench himself behind the inertness of the Porte. 
They had made very good use of Turkish slowness 
to prevent the required authorisation being given, 
and he, following suit, relied on the apathy and 
impotence of the Ottoman Government to enable 
him to dispense with the authorisation. It was 
well known that the Sultan hated the whole of his 
officious western advisers, and that he would have 
been well pleased to affront the lot, if he had dared. 
Hence it was fairly certain that he would feel a 
secret sympathy for the man who had defied the 
most pressing and objectionable of them, and that 
he would not take more pains than he was obliged 
to put the heavy and slow-moving forces of his 
Government in action against him. For a time, 
however, if report may be believed, both De 
Lesseps and the Khedive stood in great danger. 
A plan was arranged for the visit of the Sultan 
to Receon; the Khedive was to be summoned to 
meet him there, and then detained prisoner, while 
anew and more plastic governor was installed in 
his place. The account of these proceedings, 
which is derived from a French source, ascribes 
the authorship of this design to the British 
Government, which imagined that Napoleon was 
too deeply engaged in the Italian war to permit of 
him interfering. On the face of it the plot bears 
evidence of probability. The Sultan was always 
jealous of his vassal in Egypt, whose aims at inde- 
pendence were more than suspected, while it would 
have suited the English Government to have the 
isthmus in the keeping of their nominee. How- 
ever, the Italian campaign came to a speedy con- 
clusion, and the matter dropped ; methods more 
in consonance with western ideas had then to be 
adopted. 

On June 9, 1859, the Egyptian Minister of 
Foreign Affairs formally called De Lesseps’ attention 
to the fact that the Sultan’s authorisation was an 1n- 
tegral part of the concession, and was a necessary 

reliminary to the commencement of the works. 

ut the sturdy diplomatist had not been to Con- 
stantinople time after time for nothing—he had 
learned the value of an assumed incapacity for 
comprehension. In his reply he ignored the neces- 
sity of obtaining the concurrence of the Sublime 
Porte, and magnified the responsibility he owed to 
the company, ending with ‘‘J’aime 4 croire que le 
gouvernement égyptien ne persévéra pas dans une 
voie funeste et compromettante.” At the same 
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time he redoubled his efforts to get the works 
under way, no doubt feeling that it only needed 
for the company to be involved deeply enough 
to secure the powerful aid of the French Go- 
vernment. The return of Lord Palmerston to 
power in 1859 did not improve the aspect of 
affairs, while, curiously enough, M. Sabatier, the 
Consul-General of France at Alexandria, proved a 
bitter foe to the undertaking. To make matters 
worse, Mouktar Bey arrived with a letter ordering 
that all work, whether preparatory or actual, should 
stop immediately. Most men would have ceased 
to struggle against such powerful antagonists, feel- 
ing that there was no dishonour in retiring from a 
single-handed contest against the representatives of 
three nations. But not so De Lesseps. Fairly 
secure from physical interruption by reason of the 
friendship of the Viceroy, whose public acts were 
often in direct opposition to his private sentiments, 
he turned a deaf ear to all commands, whether 
uttered in English, French, or Turkish, and pushed 
on the works with all his strength. At the same 
time he left no stone unturned to strengthen his 
position. The negotiations at Constantinople were 
kept alive, and a direct personal appeal was made 
to Napoleon. After long delays, an interview was 
granted by ‘the Emperor, who manifested great 
interest in the project, and gave some indefinite 
assurances of his assistance. The fact of the inter- 
view having been accorded to De Lesseps showed 
the world that the French Government was stirring 
in the matter, and in this way lent authority to the 
company, while at the same time the attitude of 
the French diplomatic staff in Turkey and Egypt 
changed from one of neutrality, or hostility, to one 
of active help. 

The interest taken by Napoleon III. in the canal, 
led 1o another interview on February 7, 1860, and 
although nothing very definite came of it, the 
attempts to stop the works entirely ceased. This 
of itself was an immense advantage, as every day 
they were pushed forward, the more difficult did it 
become to close them. De Lesseps could bear the 
delays of diplomacy with a quiet heart, while he 
knew that thousands of men and machines were 
busy cutting the canal, and were pledging the 
Governments of France and Egypt more and more 
deeply to its completion. He knew his own people 
too well to suppose that they would tamely submit 
to the loss of their hoardings, to the extent of mil- 
lions sterling, when they could be saved by decisive 
action on the part of the Emperor. A ruler who 
mounted the throne by aid of revolution, and was 
maintained on it by universal suffrage, could not 
afford to neglect a popular cry from the thrifty and 
substantial classes among his subjects. There was, 
however, a difficulty at the canal—the lack of 
labour. The Viceroy had undertaken to provide 
50,000 men, who, according to the custom of the 
country, were to be ordered to the spot, whether 
they liked it or not. This was, no doubt, a system 
of slavery, and it is only during the last year 
or two that it has ceased in Egypt. The 
English press seized upon this fact to denounce 
the canal as silave-built, although no voice 
had beer. raised against the system in regard to 
the Cairo-Suez Railway, which was constructed 
under English influence. So much pressure was 
brought to bear on the Viceroy that he did not 
furnish more than 12,000 men for a long time, 
and neither the entreaties nor the arguments of 
De Lesseps could increase the contingent. It was 
not until Said Pacha received a hint that the loan 
he was thiaking of floating in Paris would be 
officially frowned upon if he did not keep better to 
his engagements, that the men came in more 
readily, and the work got on rapidly. On Feb- 
ruary 2, 1862, the new sweet-water canal brought 
the water of the Nile to Lake Timsah ; on May 15, 
the first stone of the town of Timsah (Ismailia) was 
laid, and on November 18 the Mediterranean 
entered the lake. Unfortunately, the death of 
the Viceroy, Mohammed Said, threw a gloom over 
the bright prospects, and raised fears as to the 
future. 

These fears were not immediately realised. The 
new ruler, Ismail Pacha, professed the greatest 
interest in the scheme, and exerted himself to pro- 
vide a constant supply of labour. But this bene- 
volent attitude did not last long, and various de- 
mands were made on the company, requiring the 
modification of their concession, the relinquish- 
ment of their lands, and an inquiry into their 
affairs. Nubar Pacha went to Paris, and secured 
the co-operation of the Duc deMorny. Fora time 








the affairs of the company were threatened on all 
sides ; but De Lesseps stirred up public opinion in 
his favour to such an extent, that Napoleon found 
himself not only able, but obliged, to aid the en- 
terprise. Ismail Pacha received a hint to refer the 
whole subject in dispute to the Emperor, who 
appointed a commission of inquiry, and finally gave 
his award on July 6, 1864. It was not all that 
the company desired, but it had the merit of 
putting an end to the attacks from which they 
had suffered. They had to give up the right to 
free labour, to cede possession to the Egyptian 
Government of 60,000 hectares of land in the 
isthmus, to relinquish the ownership of the sweet- 
water canal, and in exchange to receive from the 
Egyptian Government, by annual payments, the 
sum total of 84 million francs. 


(Zo be continued.) 





THE COLOGNE ELECTRIC LIGHTING 
STATION. 
(Concluded from page 725.) 
Tue network of the Cologne electric lighting 
installation comprises concentric cables of five dif- 
ferent sections, and consists of : 


metres ft, sq. mm. sq. in. 
5,635 (18,490) with a sectional area of 2x 220 = .682 
2,406 (7,900) aa a 2x 185 = .570 
10,132 (33,240) Bs a 2x120 = .372 
4,100 (13,450) ue 7 2x 50 = .165 
3,620 (11,900) ” ” 2x 25 = .077 
25,893 


These leads form a closed network on which cal- 
culation shows that with 20,000 lamps of 16 candle- 
power alight, the greatest difference of potential 
between any two points in the network is 0.5 
per cent. At present the potential difference 
at the station is only 1.5 per cent. greater 
than at any point in the lighted area. In the 
cables the heart consists of a stranded rope of 
copper wires surrounded by insulating material 
7 millimetres (.28 in.) thick. This layer is enve- 
loped by a lead cover bearing the return lead, which 
is again enveloped by an insulating layer and a 
double lead cover. A serving of vegetable matter, 
with wire stranding outside and an outer layer of 
tarred yarn, completes the cable. As already 
stated, the conductors are covered with insulating 
material ; this is of vegetable, with strips of paper 
between its layers, and after being placed in posi- 
tion, it is boiled in an impregnating substance con- 
sisting of resin, paraffin wax, oil, and the like. 
By this means all air and humidity are expelled 
before the lead coating is applied. The con- 
ductors are laid in wooden troughs placed under- 
ground, near the footpaths. They are suspended 
in the troughs by galvanised bearers placed every 
half-metre, and the vacant space is run up witha 
molten mixture of asphaltum and paraflin, after 
which a layer of bricks is placed over all to prevent 
mechanical damage. Connections between cables 
are made by means of the boxes illustrated on 
page 726 ante, and are so efficient that the mean 
value of the resistance between cables and earth for 
the entire network, including transformers, is 
250,000 ohms. In nearly every case each customer 
has his own transformer, there being but few excep- 
tions where one transformer serves for several 
customers. 

The transformers (Figs. 14 and 15, page 790) 
have their secondary coils provided with a middle 
terminal, which thus enables them to supply current 
either of 72 volts or 36 volts pressure. The former 
is used for incandescence lighting, and the latter 
for arc lamps. The lamps supplied by the Helios 
Company require a potential difference of 30 volts. 
This difference of 6 volts allows for the drop of 
potential in the transformers at full load, for the 
loss in the leads, and for the use of a small addi- 
tional resistance in series with each lamp. The 
transformers are built up of soft charcoal iron 
stampings of the form shownin Fig. 16. These are 
piled up in heavy blocks and riveted together by 
means of insulated bolts. After the coils have been 
placed on the intermediate leg, these blocks are 
provided with circular-shaped protection plates, and 
thewhole fixed together by strong bolts (Fig. 15). A 
perforated plate protects the coils and allows for 
ventilation. The frequency is 100 reversals, or 


50 complete periods, per second, this number 
being considered by the Helios Company to secure 
the maximum of economy and the minimum of 
inconvenience. 


The higher the frequency the 





lower is the cost of the material of transformers, 
or, in another way, the less the power spent in 
magnetising a transformer to a constant voltage. 
Fig. 17, page 790, shows the decrease of this 
waste power for a 12,000-watt transformer, fed 
with a current of between 30,000 and 20,000 
reversals per minute. On the other hand, a high 
frequency needs a large number of poles in the 
generator, or a high speed of rotation. The 
former adds to the cost and complexity, and the 
latter to the difficulty of direct driving. The 
various losses occurring in the iron and copper of 
the transformers are plotted in Fig. 18, page 790. 
The curves naturally show an increase in working 
economy with increased output. 

In this country there is considerable prejudice 
against alternate-current arc lamps, but on the 
Continent they are largely employed. The Helios 
Company state that their experiments show the 
value and uniformity of the lighting power depend 
largely upon the current, and that with a constant 
potential difference at the terminals of the arc lamp, 
and subject to the variable quality of the carbons, 
the length of the arc may vary within wide 
limits, without altering the current and the light- 
ing power to any considerable extent. The Helios 
lamp is shown in Figs. 19, 20, and 21, page 791. A 
frame e, with the gearing, is pivoted on the pin 6, 
and mounted on the bearing a. The two carbon- 
holders are connected by a cord o p, which passes 
round a pulley operated by the gearing. The latter 
bears on one of its shafts a brake, consisting of the 
disc c and lever d. The lever holds the disc, 
until the latter is lifted from it by being pressed 
against the screw f,as a result of a movement of 
the frame e. The series coil g acts upon a cy- 
lindrical core, which, in descending, lifts the frame 
at the part m, and thus permits the rotation of the 
pulley. Accordingly the upper carbon, which is 
connected to the cord o, is lifted, and the lower 
carbon, connected to the spring p, is lowered suffi- 
ciently to form the arc. As the length of the arc 
increases, the attractive force of the solenoid 
diminishes, and the frame e sinks slowly down until 
the lever d touches the screw f, thereby releasing 
the disc c. The gearing then rotates, bringing 
the carbons nearer together, until the normal cur- 
rent is re-established. The spring n tends to place 
the frame in its normal position. When several 
lamps are to be run in series a second coil h is 
arranged as a shunt to the carbons. The lamp is 
then a differential lamp, but the coils must be . 
arranged in such a way that there is more tendency 
to maintain a constant curre::; than a constant arc. 
Fig. 19 shows the lamp open for inspection. It 
will be noticed that it has a very small globe, and 
that there is an upper reflector to disperse the 
light from the lower carbon horizontally. 

In all towns the demands for current for electric 
lighting purposes are so immensely greater than 
those for motive power, that the question of alter- 
nate-current motors has nowhere yet become very 
important. At Frankfort, however, the munici- 
pality made a special point of the necessity of pro- 
viding motive power, and accordingly the Helios 
Company and Messrs. Ganz and Co. offered ma- 
chines to be tested by independent persons. The 
alternate-current motor of Messrs. Ganz and Co. 
was fed from two leads, and maintained a constant 
speed with a varying load. It did not fall out of 
step until overloaded by 60 per cent. This was in 
1889, and since that time great improvements have 
been made. A recent form of motor is shown in 
Figs. 22, 23, and 24. If the magnetic arrangement 
shown in Fig. 22 is provided with an additional 
winding that acts only upon the iron of the armature, 
the arrangement will take the appearance of Fig. 23. 
The additional winding is introduced into action only 
during the period of starting, and isfed either directly 
from the main conductors, or by the induced current 
from some windings arranged upon the magnetic 
field. The armature of such a motor starts with a 
moderate torque, and maintains approximately the 
same speed with all loads, even without an active 
winding upon the armature. The efficiency is, how- 
ever, increased considerably as soon as the armature 
is provided with an insulated winding closed upon 
itself. Fig. 24 shows the complete motor. The 
efficiency of the 5 horse-power size is stated to be 74 
per cent. 

We have dealt at considerable length with 
the Cologne station, as it is a notable example of 
foreign electrical engineering, and presents very 
considerable differences from English practice. 
We make no attempt to arrive at a decision as to 
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which is the better. Nothing but actual experience 
can show which is the more economical, and it is 

ssible that local circumstances may have great 
influence. We may point out, however, that there 
are other economies than those of coal. In the 
endeavour to work every engine at its most econo- 
mical load, it is possible to open a great number of 
leaks through which greater losses may accrue 
than occur in an engine running somewhat light. 
In his Presidential addresses, Professor A. B. W. 
Kennedy has referred to the constant radiation 
and condensation that go on in steam pipes. He 
has also stated that the steam traps give more 
trouble than all the rest of the machinery of a 
station put together, and it ‘s quite conceivable 
that ah losses, which go on for 24 hours in the 
day, and every day in the year, may in the 
aggregate represent a very serious total. In 
spite of all our care in this country, our coal 
bill varies from .4d. to 1.93d. per Board of 
Trade unit, so that there are evidently many 
serious losses that cannot yet be controlled. 
The Helios Company seem to aim at reducing 
the number of waste channels, even if they are 
of large size, and then of concentrating attention 
upon them by surrounding them with ample space 
and light. | Undoubtedly, too, there is a tendency 
among Continental municipalities to indulge in 
monumental works, rather than to consider the 
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greatest possible economy. This is shown in the 
town-halls and other buildings, and is an error— 
if an error it be—on the right side. Here we are 
often penny wise at the conception of a scheme, 
and find we have no control over the pounds when 
extensions have to be made by buying out sur- 
rounding properties. 








THE AMERIOAN SOCIETY OF NAVAL 
ARCHITEOTS AND MARINE ENGI- 
NEERS. 

(From our New York CoRRESPONDENT. ) 


As the above Society was so courteous to invite 
your correspondent to attend its meeting, held 
recently in New York City, he cannot do less than 
report to the readers of ENGINEERING what he saw 
and heard on this occasion. 

The first impression produced on the spectator 
who entered this meeting, was the thoughtful cha- 
racter of those present. Most were men of middle 
age, with here and there a veteran, the latter being 
invariably a man of international reputation. The 
President, Mr. Griscom, presided with the same 
grace which attended his efforts at the launching of 
the ‘‘ American” liner St. Louis a week before. 

The first paper probably met as warm a recep- 
tion as any presented, for it amounted to a criti- 
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cism of the present methods of naval construction 
in the United States. It represented the plea of 
the man who fights the ship as distinct from the 
man who builds or designs it. Naturally it re- 
quired a pretty bold man to present this side, 
since there were a number of naval constructors 
present, and a tremendous majority of naval engi- 
neers, while but few of the line officers were there. 


THE REQUIREMENTS OF Nava DEFENCE. 


The paper was entitled, ‘‘Some Suggestions of 
Professional Experience in connection with the 
Naval Construction of the Last Ten Years,” by 
Richard W. Meade, Rear-Admiral U.S.N. After 
glancing at various constructions during the period 
named, the Admiral announced the following : 

‘* What is the first military need of this country 
at the present time? Is it not a perfect defence 
of the coast? And how shall we be best prepared 
to defend the coast so far as the navy is concerned ? 
In my judgment, we require, first, and before 
everything else, coast-defence battleships, harbour- 
defence armour-clads, rams, and torpedo vessels. 

‘* Tf Thad my way, not a single cruiser beyond 
those already designed, building and built, should 
be added to the navy until at least 20 battleships, 
100 torpedo-boats, and a suitable number of rams 
were in readiness for active service. And then let 
foreign intermeddlers in the domestic concerns of 
this continent take due warning that the Great Re- 
public has a policy at sea as well as on land, and 
that it is quite prepared to maintain it. We shall 
not be aggressive, but we will tolerate no inter- 
meddling. Episodes such as the Bluefields affair 
could be met in the meantime by the purchase of 
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light-draught merchant steamers to be suitably armed | be said that what we also greatly need is a policy for 
with rapid-fire guns. This course would be better,|the general conduct and defence of the nation in 
and in the end cheaper, than keeping such large and | the event of a controversy or collision with some strong 
expensive ships as the Columbia on that coast, because | maritime Power, for, without a well-matured scheme of 
the shallow waters necessitate that she be anchored | naval construction and administration which shall har- 
not less than 10 or 12 miles from the scene of action in| monise with such policy, all labour is unsystematic, 
Bluefields, and therefore she is able to communicate|and much of it must be necessarily useless and vain. 
only by steam launches or cutters. Such a state of| Moreover, until a matured scheme has been made known 
affairs is pitiable, if not ridiculous. Half a dozen good|to him, a competent designer must labour in the dark, 
tugboats armed with rapid-fire guns might have finished|as his work is, perforce, without settled plan. Until 
the Bluefields affair long ago, but we did not have|he knows exactly what the United States Government 
them, and, under the law, there was no power to pur-| intends to do in the event of a maritime war, he can- 
chase them for the emergency. And just here it may] not intelligently set about the design of a navy which 
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may k» reasonably expected to accomplish its 
purpose.” 
He thought an efficient fleet should be composed 


of : 
‘1, Armoured ships for coast defence— 
(b) Armoured ships for harbour defence ; 

,. (c) Armoured cruisers ; 
the battery and torpedo outfit being of the heaviest 
and most effective character possible, and all the 
vessels built with a view to ram when necessary. 

‘*2. Rams of great speed and handiness, partially 
protected by armour belts and armour bulkheads 
in wake of the engines and boilers, the battery to 
be merely nominal, the ram to be the chief 
weapon. 

‘*3. Torpedo vessels of at least three classes, A, 
B, and ©. Olass A to be known as ‘torpedo- 
catchers,’ or, as the French have it, ‘torpilleurs 
de haute mer.’ The smaller classes, B and C, for 
coast and harbour defence. 

‘¢4. Cruisers of very great speed under steam, and 
with a large capacity for coal and stores, giving a 
great radius of offensive action. I do not hesitate 
to say that these vessels should be drawn ex- 
clusively from the merchant marine, which vessels I 
should classas the ‘Fourth Reserve.’ The conditions 
of ordinary cruising in time of peace for vessels of 
the regular navy are such that these ocean grey- 
hounds are of little or no use to the navy except in 
time of war. The short voyages and the long stay 
in port in time of peace, combined with the great 
cost of maintaining such expensive vessels in com- 
mission, are quite enough to demonstrate the 
strength of my argument. 

‘*5, Cruisers of moderate speed under steam, say 
14 or 15 knots, rigged with three or more masts, 
and fitted to carry large fore-and-aft sails as 
auxiliaries to steam, very useful in such waters as 
the Pacific, where long distances must be traversed, 
and where coal is not only scarce, but very expen- 
sive. This class of vessels should, in my opinion, 
be of composite construction, transversely, of steel 
with longitudinal stringers, longitudinally planked 
and coppered. I do not think such ships need an 
inner skin of steel, though the larger ones might 
have it extending to the water line. This is a 
class of ships that the United States Navy needs 
most at this time, and it seems passing strange the 
Government has not even one in commission. 

**6. Gunboats of light draught, composite build, 
and limited rig for canvas, with fair speed under 
steam, say 11 knots, well armed with rapid-fire 
guns, and to draw not over 10 ft. at the load line— 
such vessels are the pressing necessities of the hour. 
[t is only necessary to refer to recent events in 
China and Central America to show how large sums 
of money could have been saved had our navy 
possessed some half-a-dozen such vessels. 

‘*7. Store ships, harbour training ships, practice 
vessels, receiving ships, despatch vessels, bomb 
vessels and tugs, both seagoing and harbour tugs.”’ 

The author then analysed the various classes men- 
tioned, and showed how they should be adapted to 
the various lines of service required of them, and 
concluded with a patriotic appeal to Americans to 
assist in rehabilitating and rebuilding our merchant 
marine. The parts of his paper which received the 
most criticism were those in which he seemed to 
reflect on the naval constructors. They started up 
at once a lively but entirely friendly fight, and as 
the man who, on the death of his fifth wife, alleged 
the Lord was having a controversy with him, they 
may be said, like him, to have kept up their end of 
the argument exceedingly well. The Admiral was 
given a vote of thanks for his paper, which, 
although not free from error, was voted to be a 
success on its general lines. 


DETERMINING CuRVES OF STABILITY. 

‘*The Use of Small Models for the Determination 
of Curves of Stability,” by M. E. Bertin, of 
France, was the next paper. A brief extract serves 
to show the character of the paper, which is treated 
from a geometrical standpoint, and cannot be 
condensed : 

‘The determination of the curves which repre- 
sent the moment of stability of vessels for all angles 
of heel necessary to be considered in practice, is 
to-day usually accomplished by some one of a 
number of different graphic methods. Personally, 
I discovered, as early as 1866, that these curves 
could be obtained by means of an inclining experi- 
ment made with a small model; the method is 
both simple and exact, because the problem con- 
sidered is entirely a geometrical one, and the centre 





of gravity of the model may have any position 
whatsoever. Since then I have made a great many 
such experiments. The stability of my first design 
of a cruiser having cellular subdivisions at the 
water line, in 1872, was studied by means of a 
model. In 1875 for the Annamite, and in 1878 
for the Mytho, I appended to the official displace- 
ment tables which give the initial stability complete 
curves, obtained experimentally, showing the 
stability at all angles.” 

The general description of the model is as follows: 

The model is provided with a movable disc 
which is displaced transversely by a fixed screw, 
so that the amount of its movement can be measured 
with great precision. It is also provided with a 
long vertical arm and a pendulum in order to 
measure the angle of heel. Thus arranged, it is 
ballasted in such a way as to be brought to the 
desired water line. The ballast should be placed 
as low as practicable in order to obtain the greatest 
possible stability ; for, in effect, beyond the angle 
corresponding to the maximum moment of stability, 
the model is placed in a condition of unstable 
equilibrium under the action of the inclining couple, 
and consequently the measure of the moment of 
stability is less readily obtained. This is the only 
rule to be followed, as far as position of the centre 
of gravity of the model is concerned. 

The author stated that he usually worked with four 
water lines, and obtained two systems of curves with 
rectangular co-ordinates. He thought this method, 
though simple, had notreceived theattentionitshould, 
because, heretofore, but little interest had been felt 
in curves of stability, which were regarded as scien- 
tific curiosities. When the condition of a vessel, 
with cellular water-line protection pierced in some 
of its compartments, is considered, all the methods 
of graphic or numerical calculations are at fault. In 
his early studies of designs of vessels with cellular 
water-line protection, having estimated the danger 
of sinking due to the weight of water admitted, and 
having calculated the reserve of buoyancy necessary 
to be contained in the cellular layer, he began to 
consider the effect of water taken on board upon 
the stability of the vessel. Having determined 
the weight of water that could be contained in a 
certain number of outboard compartments, he cal- 
culated the resulting inclining couple, and deduced 
the increase of weight of water and of the inclining 
couple resulting from the inclination thus pro- 
duced. He continued : 

‘«The second inclination so obtained was approxi- 
mately correct ; and I thus obtained the new posi- 
tion of equilibrium of the vessel. This simple cal- 
culation served to show at once that the inclination 
was more dangerous than the increase in draught, 
and consequently the danger of tke vessel’s upset- 
ting much greater than that of sinking directly. 
From these considerations, I was led to take the 
utmost precautions in my designs to prevent the 
accumulation of large quantities of water at the out- 
board portions of the vessel’s water line. 

‘*But the study of the position of equilibrium 
only solves the least essential part of the question, 
the curves giving, for all angles of heel, the 
moment of statical stability, and the work of dy- 
namical stability remained unknown. The experi- 
mental method of obtaining these curves can be 
applied as readily to the ship when pierced by pro- 
jectiles as to the intact ship. It is only necessary 
to operate in the following manner : 

‘*Consider the case of a vessel provided with a 
water-tight deck which descends outward below the 
load water line. Above the deck extends a layer, 
which in some cases is entirely subdivided into 
small cellular compartments, in others forms a 
simple ‘ between-decks,’ surrounded with one or 
two rows of cofferdams. In preparing the model, 
we represent by solid wooden blocks, carefully 
joined but removable, those compartments which 
we desire later to consider open to the sea. Now 
withdraw one of these blocks, and replace it by a 
lead washer of the same weight, taking account, 
moreover, of the change which results in the posi- 
tion of the centre of gravity of the model, due to 
the difference in height of the centres of gravity of 
the wood and lead. We will thus have realised 
(neglecting secondary quantities, such as the dis- 
placement of the lead on the model and that of the 
bulkheads on the ship) those conditions of stability 
in which the vessel will be placed when the com- 
partment represented by the block we have re- 
moved has been pierced and opened to free com- 
munication with the sea. It suflices, therefore, in 
order to proceed with the investigation that we 





have in view, to make different inclining experi- 
ments after having removed different series of 
blocks.” 

The author then demonstrated the case mathe- 
matically, and proceeded to construct curves from 
his equations. He considered then the case of a 
vessel pierced on one side by projectiles which have 
opened a free passage for the sea into certain com- 
partments of the cofferdam, including the central 
open ‘‘ between-deck ” space, if there should be one. 
The blocks representing the damaged compartments 
are removed. The water line no longer has an axis 
of symmetry. In the position of equilibrium the 
model is inclined, and the centre of buoyancy is 
no longer situated in the longitudinal plane. The 
paper concluded with the solution of this problem. 


OBSTACLES TO SHIPBUILDING IN AMERICA. 


‘* Some Obstacles to Ship Building and Owning in 
this Country ” was the title of a paper by George 
W. Dickie. The United States having been for 25 
years engaged in shipbuilding at San Francisco, he 
should deal principally with California corditions. 
He said : 

‘*In order that the United States may participate 
in ocean commerce to the extent that her own 
imports and exports entitle her to, there must be, 
first, a patriotic ambition throughout the country 
to carry the products of our industry under our own 
flag to every country which cares to exchange pro. 
ducts with us; second, wise national laws to pro- 
tect and foster our merchant marine; third, State 
and municipal laws on the part of seagirt States and 
maritime cities encouraging shipbuilding and ship- 
owning within their own borders.” 

As to the first item, the author thought more of a 
display should be made at launches, and especially 
by the United States Government, citing the action 
of the British Government as an example, which 
never neglects the opportunity to cultivatea healthy 
sentiment on the part of the public in regard to 
naval matters, using such methods as fostering 
maritime exhibitions at the principal seaports, and 
holding naval manceuvres, while launches and trials 
are made semi-public functions. The young should 
be educated in the past glories of our navy and 
merchant ships, and stimulated with a desire to 
increase this glory in the future. He continued : 

‘* This brings us to our second requirement, that 
of wise national laws to protect and foster our mer- 
chant marine. Several Acts of Congress have been 
passed having for their object the revival of 
American shipowning and shipbuilding, but, so 
far, they appear to have failed in accomplishing 
any satisfactory results. Quite a large number of 
those interested in shipping matters claim that, as 
foreign commerce can only be prosecuted in direct 
competition with all the world, American ships, 
built of protected material, and with protected 
labour, represent an invested capital so far in 
excess of their competitors that, even with other 
things equal, the contest is too one-sided for any 
hope of success. We are very apt to condemn such 
a presentation of the subject as unpatriotic, but it 
is business truth. We must either build ships for 
the shipowner at the same price as that paid for a 
similar ship with which he competes, or else give 
him the privilege of buying his ship where his 
competitor buys his, to make the struggle an equal 
one ; and as, with material and labour at present 
rates, it is impossible to meet the European price 
for a merchant ship, and it being the will of the 
people that shipbuilding should have a like protec- 
tion with engine-building or bridge-building, the 
free purchase of ships abroad would be as unjust 
to the shipbuilder as the free purchase of engines 
would be to the engine-builder. It follows, there- 
fore, that if there be a strong sentiment throughout 
the country in favour of a revival of American 
ocean commerce, the American shipowner should, 
from the public purse, be placed on an equal foot- 
ing with his foreign competitor. 

‘* This being purely a matter of national business 
competition, our law-makers at Washington should 
see to it that no merchant shipping Act of Parlia- 
ment, places the British shipowner in such a favour- 
able position, but that a merchant shipping Act of 
Congress will do a little better for the American 
shipowner even if it does cost a little to do so. 
Public moneys thus spent would be but a small 
commission on the trade thus secured for the 
country.” 

Mr. Dickie advocated the establishment of a great 
steamship line between California and New York, 
by way of the Straits, stopping en route at the prin- 
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cipal South American ports ; and that such a line 
should, for a time, have Government subsidies. 
He evidently thought the construction of ships of 
more importance at present than that of an isthmus 
canal, arguing plainly that the canal must be for 
the ships, hence they should precede it. He then 
considered the next heading as follows : 

‘‘The third help that is needed to foster ship- 
building and shipowning should come from State 
and municipal legislation. The laws relating to 
floating property differ in the various seaboard 
States, and statements that apply to any one State 
cannot be applied to another. The writer will, 
therefore, confine himself to the conditions that 
prevail in California. Evidently, at the time the 
constitution for this State was drafted, the idea 
that the State should at any time become a great 
commercial community, or, in fact, anything else 
than a temporary home for mining adventurers, 
does not appear to have been considered as among 
the possibilities. Consequently, we find no pro- 
vision made for the State exercising any fostering 
care over the interests and industries that would 
tend to make the harbour of San Francisco (by 
nature one of the finest in the world) the great 
entry port for the commerce of the western side of 
the United States. 1f we consider the question of 
taxation, the State constitution provides that all 
property, real or personal, found within the State 
on a certain date of each year must be taxed on its 
actual value at the time. While ship property may 
not be actually within the State, the evidence of 


its ownership being found in the custom-house, it | | 


is taxed accordingly. For instance, a vessel owned 
and registered in San Francisco, and valued at, say, 
200,000 dols., has to pay the same city, county, and 
State taxes as a building on Market-street valued 
at the same amount. Apart from the crushing load 
thus imposed upon the shipowner, there is the 
manifest injustice of such a method of taxation. 
The vessel thus taxed can receive no benefit what- 
ever from the expenditure of the taxes that so 
materially reduce her money-earning capacity, 
while other property receives the full benefit that 
can be derived from the public service.” 

The author cited the case of Manchester, which 
has provided : 

‘*Tn the first notice sent out to shipowners de- 
claring the port of Manchester open to traffic, the 
first announcement, in bold type, states that ‘ Sea- 
going vessels arriving in Manchester will not be 
charged any ship dues, either inwards or out- 
wards.’ Not only that, but it goes on further to 
state that sailing vessels going to the Manchester 
Docks will be towed by the Canal Company’s tugs, 
when available, from Eastham to Manchester and 
back again free of charge.” 

He was quite — however, for our future, 
and the writer thinks if he had seen the launch of 
the St. Louis at Philadelphia, when the President 
and Cabinet were present, and two warships were 
in the stream, and, further, when some 50 dis- 
tinguished citizens of St. Louis travelled about 
1500 miles to witness the launch, to say nothing 
of the thousands of people from New York, Boston, 
and elsewhere, he would have been gratified in the 
extreme, and would believe there is some patriotic 
sentiment in the American people on the subject of 
our merchant marine. 

(To be continued.) 





THE MANCHESTER AND SHEFFIELD 
RAILWAY EXTENSION TO LONDON. 
(Concluded from page 731.) 

WE come now to deal with that part of the line 
called for convenience the northern section, ex- 
tending from Rugby to the junction at Annesley 
with the existing system of the Manchester, Shef- 
field, and Lincolnshire Railway. Of this section, 
Mr. Edward Parry, of Nottingham, is engineer. 
From Rugby to Nottingham the gradients are very 
good, there being nothing heavier than 1 in 176 
either way, but on the 10 miles north of Notting- 
ham the ruling gradient is the same as that on the 
Annesley and Beighton line, 1 in 132. The curves 
too, are good, nothing sharper than one mile radius, 
excepting for a short distance in approaching the 
Nottingham and Leicester stations. 

From Rugby the line passes by Shawell to Lutter- 
worth, and from thence proceeds by Ashby Magna 
to the crossing of the Midland Railway Rugby 


and Leicester branch, between Broughton Astley | i 


and Countersthorpe, the next three miles to Whet- 
stone being upon an embankment, which attains a 


height at one point of 40 ft. A short distance 
further on the line crosses the London and North- 
Western Company’s South Leicestershire line, and 
passes close by Aylestone to Leicester. On this 
length of 19 miles the works present few special 
engineering features, consisting for the most part 
of deep cuttings and high embankments. A short 
description of the two bridges we have named may 
be interesting, as indicating the type of work on 
this contract. 

The bridge over the London and North-Western 
line at 37 miles 46 chains from the northern end 
is on the skew. The angle of obliquity is 
53 deg. 30 min., and the square span 52 ft. 6 in. 
The abutment and wing walls are to be of brick, 
faced, as in the case of all the bridges, with 
blue brick in lias lime mortar. 
are 6 ft. thick at bottom, and 4 ft. 6 in. at top, 














Fig. 35. GU QQ 
tg ai 
\ ia ~ 
gy », 

\\ SS — it @ 5 SSN 
ys y® 
\ NE? 

\ ie \\ 
RY s« #9, \ RN 
Way > eer Wy 
\ tg! . ‘e rs N 
N ; iY a. XS 
\ Se a ANY 
\ ve 23 § N 
Ne RAIL - ‘eAY) 

ASN I -— NY 

MK 1@! ~a 
2700.6 NY HF}: Ea me 7 


Fic. 35. Section or TUNNEL NEAR East LEAKE, 


ws \ Roan \ 





Fia. 36. Srction or TUNNEL THROUGH 
NorrincHaM. 


45 ft. long on the skew, and 39 ft. 3 in. on the 
equare. There are four main plate girders of 74 ft. 
length, the over-all depth being 7 ft. The flanges 
are 24 in. wide, the bottom flange carrying cross- 
girders of I-section. These are 16 ft. 3 in. long, 
and of 19 in. depth. There are intercostal beams 
under the rail. The up and down lines, it may 
be mentioned, are carried on separate pairs of 
longitudinal girders. 

The bridge at the crossing of the Midland line is 
also on the skew, the angle being 73 deg. 34 min., 
the square span being 28 ft., the skew span 
29 ft. 3in. The abutments are 5 ft. 3 in. thick at 
the bottom, and 4 ft. 14 in. at the top. There are 
three main girders to this bridge, the central 
girders carrying the ends of the cross-girders under 
both roads. The bottom flanges are 2 ft. wide, the 
top 1 ft. 6 in. There are also two light parapet 
girders, which are carried by brackets from the 
main girders. 

The railway enters Leicester through the Bede 
House Meadows, which have to be purchased from 
the Corporation of Leicester, and from thence will 
pass over a viaduct to the central station in the 





neighbourhood of Friars Causeway. The station 
itself is upon a high level, and away to the north 
again the railway is carried on viaducts and bridges 
over streets and the River Soar, near to the 


The abutments) 





North Bridge. The total length of viaducts and 
bridges through Leicester is over 2000 yards. The 
arches, which are of brick, faced with blue brick, 
are for the most part of 30ft. span, with a rise 
of 10 ft. from springers level, and the height from 
soffit to rail level is 4 ft. The filling is to be of 
ballast. The longest span of the road girder 
bridges is 170 ft. 

Through a number of deep cuttings, and over 
some high embankments, the line six miles from 
Leicester reaches the new reservoir for augmenting 
the water supply of that town. This reservoir at 
Swithland was described in a recent article (see page 
49lante). There are two viaducts over the reservoir, 
and as the design is fairly representative of the type 
of arched viaduct adopted throughout the northern 
section, we reproduce the drawings on page 794. The 
side spans are 30 ft. clear, while the centre span is 
on the skew to suit the line of the weir, and in this 
case the skew span is 45 ft. 98 in., and the square 
span 30 ft. It was originally intended to make 
this centre span an arch, but subsequently girder 
work, as shown on Fig. 26, was adopted. This 
viaduct is already in process of construction, 
as it was considered desirable to proceed with the 
work at once, so that it might be carried out in 
dry ground before the reservoir was filled. The 
piers are being founded on concrete, and above 
surface level are 4 ft. 14 in. by 32 ft. 9in. The 
skewbacks are of stone, and are so placed that the 
springings of the arches are about 2 ft. above the 
normal water-level in the reservoir above the weir. 
The arches have a rise of 10 ft., the radius being 
16 ft. 3 in. The height from normal water-level 
above weir to rail level is 17 ft. 6in. The arches 
are of six-ring work at the haunches, and five-ring 
work on the crown. Inthe piers.for the central or 
skew span large voids have been left, as shown on 
the views (Figs. 27, 30, and 31, page 794). The 
details of the construction are clearly indicated by 
the engravings, so that it is not necessary to indicate 
them further here. The width of the railway over 
the bridge, it may be stated, is 26 ft. clear, and there 
is a 5 ft. parapet from end to end, relieved by piers 
forming refuges. The total length of the viaduct 
is about 400 ft. 

Continuing north, the works are comparatively 
light for some distance, the line passing through 
fields at the back of Elms Park, Loughborough, 
where the station will be constructed. The Mid- 
land Railway is again crossed at the south end of 
Loughborough Station, at 22 miles 33 chains from 
Annesley. Eight lines of railway for the Mid- 
land have been provided for by four spans. 
The lines cross each other on the skew, the 
angle of obliquity being 60 deg. in the case 
of two spans, and 63$ deg. in the other two 
The spans in the two former cases are 32 ft. 4 in. 
clear, and the latter two 31 ft. 34 in. The 
Midland Railway being upon embankment, the 
piers will be carried down to a layer of concrete 
15 ft. to 20 ft. below the surface. The concrete 
is to be 3 ft. thick. The centre pier is to be 
8 ft. thick, and the others 4 ft. 6in. There will 
be three plate-girders spanning each opening, 
placed 11 ft. 6 in. apart, with cross-girders 12 in. 
deep at 8 ft. centres supporting the decking. 
On the top of the longitudinal girders there will be 
a 4-ft. lattice parapet, with piers in the centre. 
Across the Loughborough Meadows there is a large 
viaduct of 11 spans of 36 ft., and a large embank- 
ment. 

Near East Leake there is a short tunnel, the total 
length being 88 yards. The material through which 
it is to be driven is lias, shale, &c., and lining 
of five-ring brickwork will be required throughout. 
The two sections to be adopted are illustrated by 
Fig. 35, which indicates a height above rail level of 
20 ft. 6 in., and gives also the radius of the arch. 
Refuges are placed at 66 ft. intervals, alternately 
on either side of the railway. These are 3 ft. 6 in. 
by 1 ft. 6 in., and 7 ft. high. Thus past Stanford, 
East Leake, and Ruddington, the line through 
comparatively easy work enters Nottingham. Im- 
mediately south of this town the line crosses the 
River Trent on a steel girder bridge of three spans 
of 100 ft. each, with a number of brick arches of 
lesser span as flood openings on each side. The 
details of this bridge have not yet been determined. 

In Nottingham the works are heavy, the line 
being carried upon viaduct from the Trent Bridge 
to near the Old Town Hall, and thence in tunnel 
280 yards long, and covered way under Thurland- 
street to the central station. The site of this 
station will be between Parliament-street on the 





[Dec. 21, 1894. 


u) 
Z, 
7 
(2) 
(2) 
Z 
v 
Z 
ea) 





sey woyshs sIy, “opisyno oy} 07 YSIY “UlG “4 ¢ 
godered 00149¥[ & YIM ‘szopsIds uTeut oy} jo doy 
ey} uo poprtAoid st optim ‘ur Sot “33 [T ABmMi00F3 
V ‘ul g ‘43 gZ gnoqe sr sper jo sofqey doq pue 
S19PIIS JO wI0}30q ueeM40q Yydop [103 EY, “doop 
‘ul 9 ‘43 pus ‘od4y o3e,/d oY} Jo are sIOpIs uleM 
ey “peyonrysuoo Ajdeayo oq 03 But100y oyy seTqe 
-ue 41 se ‘oul, 942 JO WOI1}0e8 Sty} UO SUVs JOT[eUUS 
ey} JO ysou UI poydope useq sey yorym ‘odAy sopms 
-901Y4 04} JO SLOSprlaq sty, ‘orenbs oy} UO “43 OF pu 
‘ur fe “43 Zp Suteq AeMrer Jo ouly oy uo squourqynge 
ueeMjeq SOURISIP oY} ‘URds MOYS B BBY OSpIIq SIU, 
"261 oBed ‘Tp 04 LE “sBIq Ut ‘surEYyo FGF SeTIUT ZG 4¥ 
POL UTVUT OY} 19A0 OSpriq OY} JO SMOIA OY} BONpoAdor 
OM 019008 SI} UO pvoI B 19A0 ESptiq Jo od4q & sy 
‘eSpliq OY} JO USISOp OY} 4INS 03 
peyoarp 4[7y81]s Suteq st yorys “youtp eseurvrp ¥ 10J 
poepuezur st ‘rea]o ‘93 gT jo uvds v Sutaey ‘yore OUT, 
‘ued ul aejnsuvis} Suioq ueds 1opu3 Mmoys Surutolpe 
SY} pus 4I USeMZOq JUOWANGe 9Y4 ‘4418148 OY} UO 
[Inq yore ue SI O10Y} OSplIq oY} Jo puo urJeyyI0U 
24) 4V = ‘pue 0} pus wor spuozxo yodeied sopms 


‘SHUOM ULV ALLSAOFAT 





901998] Y “eSpriq ySnoiyy wv st Aewyrey puelpryy 
ey} Joy Suiurolpe yey} svoraym ‘od {4 yop oy} Jo st 
‘a10jo10y} ‘espuiq ey, ‘sesuey doz oy} uo pols. 
Bureq urede peo, ogy “43 ¢ jo yydep & YyIM 
poydope oq 03 o1¥ siops3 o4¥jd suevds opis oM4 oy} 
IOJ oTIyM ‘sut00q doy oy} UO poelrIvd peo] Oy} YITM 
‘pesn sutoq ore ‘deop “43 J ‘siopiis 99193", ueds 
91}U99 94} UI 4Nq { OSpliq pue[pIP, 94} UT esoy} 07 
reptuis ore sueds osay} Joy sisid oyy, ‘“Moy¥s 
ey} uo ‘ut 2g 43 9g pue orenbs oy} UO “ay JT SI 
uvds opis 19430 oY} O[ITM ‘MoxSs oY UO ‘ul fg “43 OF 
pue orenbs oy} uo ‘43 Og st ueds opis ouo oT], 
“S[I@1 JO SOUT] INOJ IOJ WOOL Sutpioye ‘meys OY} UO 
ur 216 -43 22, pue orenbs oy uo “yy Qg st ueds 914U900 
eyy, “Sep gp suteq Aqyinbiqgo Jo osu oy ‘moys oY} 
UO Os[e SI OSpliq SITY, ‘S}00dser1 [eIOAeS UI S1OyIp 
‘UIOYWON 3BOIN) OY} IOAO LY} oBpiaq 10430 oY, 
*puNOIS GOBJINS [VUISIIO 94} 07 edoys oY 
JO IVIJO OPIS I9Yy}IO UO pozONIYSUOD 9q 03 Ie sadId 
oy} pue QuowyUequie ue uo st AVMTIeY pULl[pITL 
o4L “Ul fg “43 19 MoyS 4} UO puL ‘95 OF Jo uvds 
erenbs e eaey sueds oy} Joomy, ‘Sop ge‘op Sureq 


‘HIOAWASAYY GNVTHLIIMS 











Aymbryqo jo o[sue oy ‘Moys & UO J9Y}O YORE ssoro 
seul, eyy, ‘weds oye1edos B UI SOUIT IOY}O OM IOJ 
eSpliq oy} JO USISOp oy} ULopeU use sey UOIsTAord yng 
‘AeM[Ie1 JO SOUT[ OM] JUSSI 4e OTe OIOYY OBpIIq pur] 
-PIJ 94} Jo esed eyj,UyT = ‘“Sayserequteq Avur saSpiiq 
Yj0q JO S[Iejop SUIOG ‘“pUR[PIT OY} 10A0 “33 Ce ore 
gre oy) ‘Suc, spared OOF A[reou yonpera v uodn oulty 
puooes 8 puUe[PITA oY} S9ssO9 41 OIOYM “489107 [TOM[N 
qeou ojtyam § AVMpeoy [ensn oy} ynoge Zurais sespiiq 
uodn Aqury ye Aempreyy usoyIoN, years) oY} pue 
yey} IA Sossoro ynq ‘ARMTEY PUL PITY 94} JO [AAO] 
ey Mofeq Alqeiepisuoo st oul, ey Aosouuy 4V 
‘sfeM[I@l SUT}SIX9 O44 UCdN 9804} ULY} JOIAvOY YonuT 
@18 OUI] MOU OY} UO SYIOM OY} ‘S}MeTpEIs 10930q IOJ 
Azissed0u OY} 03 SuUIMQ ‘“puelPIPL pue us9yQION 
yearn) 043 Jo sour, eyy Aq Apeoare poares st yorym 
‘Aoy[e@A useryT oy} dn sonurzuoo pue ‘uonye4s [Jean 
pues ployseg ey} Jo 4svo oy} 07 OTL & Jo JoJIeNb v 
qnoqe ‘youviq pioyeyg pue ‘Aqiegq ‘ureyzION yeeI4) 
OY} SOSSO1D OUT] OY} WeYySuIION jo YyAI0U BTU VW 

* "9g “Sty Uo. pezvorpur 





seSnjor Axeurpio 0y} 0} UOTIppe ul ere oseyy, 


UAAO AVMTIVY ONIAUAVO LOAGVIA 






































ear 12 
a 





cssazae Ei 


> : 

1 RAR 

=Bt Jey-te 

a 
- 


























Z 
SUMP YYY 
Witney 








‘ut $9 “43 9 JO sniper B UO YIOMYOIIG Butsi-inoj jo 
Sureq eseyy jo Suryore oy} ‘YSty “ul 9 “34 G Pues ‘OpIA 
"93 OT ‘S[[@M Jouun, oy} wos doap ‘43 OT popracad 
oq [[[M sejoyueU optur & Jo Joqzenb ev jo s[eArojUl 
4¥ ‘sToUUN} 90149 O44 UT pojdope oq [IM UoOT}OeS 
ous oy], “Ul $4 “43 QT Suteq sniper oyy ‘93 0G 
[OAe] [fet GAoge FYSIeY OY} pus ‘9; 2Z SI YIpIm OUT, 
‘YIOMYOIG BulI-Inoy YA pouty Sureq uMOoID oY} 
"E61, oded ‘gg “31 Uo UMOYS st pazdope oq 03 UOT}ES 
SUL, ‘WMO oy} 3e Zatydeoxe Zutury ormbos 07 poqood 
-x@ JOU St YOIyA ‘ouoyspues JOJUNG JO pel MoU 9} 
UI oq [IM wWeYysuIVQON Ysnorq} Surtjouun} oy} [|TV 
*prlojseg Sprvaoy ‘yySue] ul spref ZoO9 ‘jouuNy, asty 
poomieyg oyy Aq eoucy} Sutpesooid pue ‘uo1;e18 
IeSuossed [eoo, &@ Jo jiwsed 07 osIy[ poomsoyg 
JO 0109}0q 94} 48 SOURYSIP 4yIOYS @ IOJ yno Sutuedo 
‘Buol spreh QOZT yNoqe jouun}y ur pvol-preysusyy 
ey} Jepun sposdoid ourl eyy oeovid siy}3 wor 

*poqo[dui00 Suteq jou worze3s OY} Jo osn gurol oY3 10F 
Auvduog usoyyoN 4eoryH oY} YIM syUOWEsuURITE 
0} Zutmo ‘pazzj0s Apoqrugep yof you ore suvtd ey} 
gnq ‘you ey} UO pRoI-YsnoIOqpoo\M pu ‘yInos 


"FE OL 9Z ‘SOIT 























SS 


7, 
ne 


A$ 
Ma 


SS 
SS 





N 


7) 'Sinsavuy wory 
a 


f 
4 > 
‘yup We 


/— 








“y y 00108 2d 






























































aay Tey 





‘9¢° bag 


‘UHANIONG ‘NVHONILLON ‘AUUVd GUVMGA “YN 
OL NOISNELXH AVMTIVHY CAWIGIAHHHS GNV UALSHHONVW AHL 








‘NOILOUS NUYWHLYON +NOCNO'T 

















Dec. 21, 1894. ] ENGINEERING. 795 








THE SHEFFIELD RAILWAY EXTENSION TO LONDON: NORTHERN SECTION. 
MR. EDWARD PARRY, NOTTINGHAM, ENGINEER. 
(For Description, see Page 793.) 
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Fics. 37 to 41. BripGe Carryina THE RAILWAY OVER A Pusuic Roan. 
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Fics, 42 ro 46. Bripce Carryine Pustic Roap over THE RAILWAY, 
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also been largely adopted. The abutments are 6 ft. 
thick above foundations, but are strengthened with 
heavy buttresses on the side of the embankment. 
These abutments, as in other cases, are drained 
behind by a dry rubble backing 12 in. thick, the 
bottom of which rests on puddle clay, just above 
which a 3-in. wrought-iron pipe communicates with 
the outer faces of the abutment. The wing walls 
are considerably curved. 

To carry the public road from Birstall to Thur- 
caston, at 28 miles 9 chains, a three-span brick arch 
is to be adopted, as illustrated by Figs. 42 to 46 
on page 795. The main arch is 28 ft. 04 in. span 
on the skew, and 26 ft. on the square, and the side 
arches 21 ft. 6Z in. on the skew and 20 ft. on the 
square, these latter being over the slopes of the 
cutting. The abutments of the structure are formed 
in the slopes, whilst two piers, each 3 ft. 9 in. thick, 
are built at the bottom of the slopes. Each arch 
subtends an angle of about 120 deg. The arches of 
the side spans are four-ring work, and of the 
centre span four rings thick at the crown, and five 
rings at the haunches, the spandrils being filled in 
with concrete, covered with a layer of 3-in. brick, 
which again is characteristic of the practice on this 
section. Over this, again, is a layer of asphalte, 
making the whole completely water-tight. 





CABLEWAY FOR PASSENGER TRAFFIC AT 
THE DEVIL'S DYKE, BRIGHTON. 

WE illustrate on page 787 a novel type of suspen- 
sion bridge recently erected over the Devil’s Dyke, 
Brighton. In many cases the first cost of a bridge of 
the usual type, carrying a regular roadway, would 
be excessive, and more than the amount of traffic to 
be accommodated would justify. It is to meet such 
cases as this that the bridge erected at the Devil’s 
Dyke has been designed by Mr. W. J. Brewer, of 24, 
Cecil-court, Charing Cross Mansions. It consists of a 
single suspension cable strung between towers, as 
shown in Fig. 1. From this, cables for a double 
track are suspended in a horizontal position, and on 
these cables runs a car capable of carrying a consider- 
able number of passengers. The car is hauled across 
by an endless hauling cable driven by one of Crossley’s 
oil engines. The system differs from previous 
variants of telpherage, in that the track on which 
the car runs is practically horizontal, and thus the 
pull on the hauling cable does not alter with 
the position of the car. As erected at Brighton, 
the bridge has a span of 650 ft. between the 
towers, the dip being 26 ft. The suspension cable is 
1200 ft. long, and is secured to anchorages formed by 
sinking heavy J]-beams into the sides of the gorge. 
The suspension rods are steel bars 1 in. in diameter, 
and at their lower ends carry anchor-shaped steel 
castings, on which the track cables are supported, as 
shown in Figs. 2and 3. These track cables are 1 in. 
in diameter, and are fixed at 18-in. centres, as shown. 
The car wheels have, it will be seen, deep wide 
grooves, and easily clear the supports at each point of 
suspension. Even if one track cable parted, the car 
would not fall, though it would tip at an awkward 
angle for the passengers. The hauling cable runs 
over a set of small wide-grooved pulleys 14 in. in 
diameter, suppor ed on the anchor piece as shown in 
Figs. 2and3. tthe Devil’s Dyke the elevation of 
the cars above the lowest part of the valley is 230 ft. 
Since the opening of the bridge on October 13 last, 
some 4000 passengers have crossed it, and it is now 
proposed to construct an inclined way on the same 
principle down into the valley, and it is anticipated 
that a considerable freigkt traffic could then be ob- 
tained, as the distance by road from the bottom of the 
Dyke to Brighton is about 15 miles, whilst by the 
construction of the proposed inclined way the distance 
would be reduced to about four. Mr. Brewer has 
indeed, worked out a complete system of transport, 
by this means, and claims that such lines could be 
erected ata cost of not more than 2000/. per mile, 
and that they would have the advantage of requiring 
the purchase of no land save the small amount neces- 
sary for the foundations of the towers. 





EARLY CANAL BOATS AND ROLLING 
STOCK ; PENNSYLVANIA RAILROAD. 

Fics. 1 to 3, on page 798, illustrate some interesting 
means of transport by the Pennsylvania Railroad 50 
ears since. The freight traffic was then relatively 
eavy from Philadelphia to Johnstown and Pittsburg, 
and the mountain section was overcome by the Portage 
Railroad joining the canals on either side. As early as 
1839 sectional freight boats were put in service, which, 
on reaching the end of the canal, could be separated into 
three parts, mounted on cars, and hauled up the 
planes by fixed engines and along the level by loco- 
motive. This method was employed for many years. 
Fig. 3 illustrates the form of passenger canal boat 





which in 1835 was the principal accommodation 
available. 

As a contrast, Fig. 5 is an engraving of a model of 
one of the most modern barges of the Pennsylvania 
Railroad. A fleet of these boats is employed on the 
Hudson River to transport the large freight cars from 
the company’s terminus in Jersey City to their dépét 
in New York. 

Fig. 4 is a section of an emigrant car fitted 
up as an ambulance by Mr. Frank Thomson, first 
Vice-President of the Pennsylvania Railroad, during 
the war between North and South, 1861-5. This was 
probably the first carefully-equipped ambulance car 
in the United States. It will ‘ seen from the illus- 
trations that the car is divided into four compart- 
ments for berths, arranged two in the width of the 
car and three high. The heating stove is at one end 
of the car, and the kitchen at the other. 





THE GUNS FOR THE NEW SPANISH 
CRUISERS. 

THE trials of the 28-centimetre guns and gun mount- 
ings for the cruiser Infanta Maria Teresa, which we 
illustrated and described ina recent issue (pages 257 
and 317 ante), were carried out at the testing ground 
at Asua (the property of the Artilleros del Nervion) 
on Thursday afternoon, the 14th inst. There were 
three rounds fired. The first was the ordinary full 
charge of 150 kilogrammes of Spanish smokeless 
powder, with a projectile of 280 kilogrammes; the 
second, which was a proof charge, was increased to 
160 kilogrammes of powder, and the projectile to 320 
kilogrammes ; the third, being also a proof charge, 
was the same as the second. The results obtained 
were highly satisfactory. Neither the gun nor its 
mountings were in any way affected by the strain, 
which speaks well both for the ordnance works of the 
Artilleros del Nervion, the makers of the gun, and for 
Messrs, Sir Joseph Whitworth and Co., of Manchester, 
the designers and constructors of the mountings. These 
guns being of a much lighter construction than guns 
of a similar size in the English Navy, there was con- 
sequently a much greater strain thrown upon the 
mountings, the weight of the gun absorbing a portion 
of the recoil. 

The trials were superintended by Rear-Admiral 
Churruca, Majors Gonzalez and Navarrete, and Mr. R. 
Matthews, director of Sir Joseph Whitworth and Co. 
It is expected that the guns will be mounted on board 
about the end of January, when further trials will 
again take place at sea, and the cruiser will thereafter 
be placed in commission. 

We understand that the first set of mountings for 
the 28-centimetre guns of the cruiser Vizcaya will be 
delivered at Bilbao at the end of this month, and the 
second set at the end of January, so that the trials 
of these will be able to be carried out in the month of 
February at Asua. It is also expected that these 
mountings will be completely fitted on board the 
Vizcaya and ready for further trials at sea in April, 
so that this cruiser will be enabled to go into commis- 
sion during that month. The mountings for the two 
28-centimetre guns for the cruiser Almirante Oquendo 
are expected to be tested in Asua and completely 
mounted on board before this cruiser leaves the River 
Nervion. If this #s realised, it will be an honour for 
the Astilleros del Nervion, who will have proved that 
they are able to send to sea a magnificent cruiser com- 
pletely armed and ready for combat. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 12, 1894. 

As usual, the volume of business is declining at this 
season in all lines of iron and steel. Steel rail makers 
give it out that a large amount of business will pro- 
bably be placed in January, some estimating the 
volume of probable business at 250,000 tons of rails. 
Of course, a large business is in sight in steel billets. 
Productive capacity has been improved, and prices 
have weakened to 15 dols. in Western Pennsylvania. 
The larger railway systems will be increased in the 
States east of the Mississippi by the construction 
of numerous short lines, but west of that river additions 
will be restricted to narrow limits. Traffic increases 
very slowly, and rates are low. Legislation to permit 
pooling will be asked for this winter, but not given. 
A great deal of railroad construction will be under- 
taken as soon as conditions improve sufficiently. 
Equipments are urgently needed, but while dividends 
are so small, even on the more profitable lines, pur- 
chases will be of moderate proportions. Railway 
managers admit that the entire railway system is in 
need of improvement, and no doubt, as soon as circum- 
stances allow, the rail mills and equipment works will 
psa supplied with orders. Standard sections are 

ols. 





THE FRENCH INTERNATIONAL 
EXHIBITION OF 1900. 
From day to day the preparations for this great 
nternational festival are increasing, and much inge- 





nuity has already been shown in the subject of ‘‘ special 
attractions,” such as were the Eiffel Tower of 1889, 
and the Ferris Wheel of Chicago in 1893. Invitations 
to submit competitive designs were long since issued, 
and are now undergoing examination. A few of these 
proposals, that is to say, the more important and inter- 
esting of them, will form the subject of future notice ; 
at present it will be of interest to give some idea of 
the system of classification which has been definitively 
adopted for the Exhibition. 

The classification of exhibits is a very important, 
and at the same time a very delicate and difficult 
work ; the objects exhibited should be shown to the 
visitor in something like logical order, yet neither in 
buildings nor in galleries should the arrangement be a 
complicated one. These requirements point, on the 
one hand, to a reduction in the number of classes, and 
on the other to their increase. Moreover, the limits 
of classes and of groups are in many cases difficult to 
define, and of necessity involve repetition, while 
purely artistic productions often have many points of 
contact with industrial, and even with agricultural 
exhibits. 

At all previous French International Exhibitions, 
products have been, in the French courts, grouped 
mainly in accordance with their nature or their use, 
without reference to their origin, yet an effort has 
always been made to give the visitor some opportunity 
of appreciating the ensemble of products from different 
countries. In 1867 the two conditions were well 
filled, at the expense of other advantages, by arranging 
them in a main building oval in form, and divided into 
concentric zones containing similar products, and into 
sectors which corresponded each to a different nation. 
In 1878, thanks to the rectilinear plan of the Exhibi- 
tion, and to longitudinal and transverse galleries, the 
same result was to a certain extent obtained. In 
1889 this method could be only very imperfectly fol- 
lowed, as many countries, industrial companies, and 
even individual exhibitors occupied separate buildings, 
and it is likely that similar conditions will exist in 
1900. It will be remembered that in 1889 the exhibits 
were divided into nine main groups: I. Works of art ; 
II. Education ; material and processes of liberal arts ; 
III. Furniture and accessories ; IV. Materials, cloth- 
ing, ‘and accessories; V. Extractive industries, raw 
and manufactured products; VI. Mechanical indus- 
tries and electricity; VII. Alimentary products ; 
VIII. Agriculture, animal and fish culture; IX. 
Horticulture. There was also a supplementary group 
for social economy. This classification gave rise to 
many complaints, for instance, that it was unavoidable 
that many exhibits belonged to more than one group. 

Some of the groups were too large in 1889 ; this was 
especially the case with that dealing with mechanical 
industries, which included transportation and electrical 
exhibits. This not only confused the public, but 
the jury could not do their work satisfactorily. In 
a general way there was too much separating of pro- 
ducts and materials, and the means by which they are 
obtained and utilised. As regards this last objection, 
it is satisfactory to know that special efforts will be 
made to avoid its repetition in the classification of 
exhibits in 1900. Electricity will probably be the 
principal motive power engaged in driving machinery, 
and by this means, instead of crowding machinery 
and motors into one large building, it will be possible 
to distribute them through many galleries, where pro- 
ducing appliances will be placed near the exhibits of 
their production. In this manner it will be easy to 
understand the object and the working of many 
different machines ; at the same time, this advantage 
will be obtained at the expense of much scattering 
of exhibits. 

It has been decided that in 1900, exhibits will be 
divided into 18 groupsand 120classes. GroupI. embraces 
instruction in all its branches, especially those referring 
to scientificand industrial education. Wemay passover 
the Fine Arts Group with the remark that decorative 
art is classed apart. Next comes Group III, 
appliances and general requirements of literature, 
science, and art; in this group will be included 
typography, printing machinery and devices, and 
scientific instruments, 

Group IV. comprises mechanical science and 
industry in all its details ; the first class in this group 
will consist of all natures of steam motors, the second of 
other prime movers, such as gas and petroleum engines, 
but electric motors are classified elsewhere. Other 
classes will contain general mechanical appliances 
(such as transmissions, dynamometers, pumps, presses, 
and compressors, &c.), and machine tools. 

Electric motors are placed in the fifth group—that 
of electricity—which will naturally include, first, the 
production of current by various means. There will 
be special classes for electro-chemistry, electric light- 
ing, telephones, and telegraphic apparatus, and for 
general and special applications of electric energy. 

Group VI. is quite as important as any of the pre- 
ceding ones; it comprises transportation and civil 
=e. This group will be very extensive, and 
will probably be as large and instructive as were the 
contents of the famous Transportation Building at 
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Chicago. One class will be exclusively reserved for 
models, plans, and drawings of public works. 

Agriculture is in the next group, and will include 
agricultural machinery and devices, material for rural 
industry and engineering, irrigation works, &c. In it 
are also included agricultural raw materials employed 
in many different industries. Next comes the group 
for arboriculture and horticulture, then that of forestry 
and sport. Group X. is reserved for alimentary pro- 
duce, which need not be specified in detal; and 
Group XI. will be that of mines and metallurgy. In 
this groupa distinction is made between metal urgical 
processes on a large and a small scale. Group XII. will be 
devoted to decorative and furnishing art industries, non- 
electric heating and light appliances. Group XIII. 
will be that of textiles, and it is expected that this 
will be one of the largest and most homogeneous of the 
series, 

Chemical industry, leather, skins, paper, &c., will 
form Group XIV. Amongst the miscellaneous in- 
dustries in Group XV. will be found that -of paper, 
not as a manufacture, but in its special applications ; 
cutlery, clocks, and rubber goods are also included in 
this group. 

The group of social economy, No. XVI., will be of 
high interest, considering the development that has 
taken place in the more or less useful measures and 
agitation made for the protection and advancement of 
the working classes, and for the regulation of labour. 
In this group will be found matters relating to insur- 
ance, savings banks, hygiene, and ‘“‘ Assistance pub- 
lique.” We need not enter into details concerning the 
Colonial group, which it is difficult to believe will sur- 
pass the brilliant success achieved in 1889. The 
XIEXth. and last, though not by any means the least 
of the large divisions, will be that of the “ Art of 
War,” in which will be found materials and processes 
of military engineering, as well as the construction of 
warships, &c. In this group many objects will pro- 
bably be considered as belonging to other groups, for 
the convenience of the jury. So far as one can judge 
at present, this classification ought to prove satisfac- 
tory, considering the difficulties inseparable from such 
a work. 








ROYAL METEOROLOGICAL SOCIETY. 

Tue monthly meeting of this Society was held on 
Wednesday evening, the 19th instant, at the Institution 
of Civil Engineers, Great George-street, Westminster ; 
Mr. R. Inwards, F.R.A.S., President, in the chair. 
Twenty-six new Fellows were elected. 

Mr. H. Southall, F.R. Met. Soc., read a paper on 
‘* Floods in the West Midlands.” in which he gave an in- 
teresting account of the great floods which have occurred 
in the Rivers Severn, Wye, Usk, and Avon. He has col- 
lected a valuable record of the floods on the Wye at Ross, 
which he arranges in three classes, viz. : (1) Primary or 
highest of all, those of 14 ft. 6 in. and above; (2) secon- 
dary, those with a height of 12 ft. to 144 ft. ; and (3) ter- 
tiary, those with a height of 10 ft. to 12 ft. The dates of 
the floods above 14 ft. 6 in. are as follows: 1770, 
November 16 and 18; 1795, February 11 and 12; 1809, 
January 27; 1824, November 24; 1831, February 10; 
1852, February 8 and November 12. The height of the 
recent flood on November 15, 1894, was 14 ft. 3 in., which 
was higher than any flood since November, 1852. The 
flood on the Avon at Bath on November 15, 1894, is be- 
lieved to have been the highest on record. 

Mr. R. H. Scott, F.R.S., gave an account of the pro- 
ceedings of the International Meteorological Committee 
at Upsala in August last, with special reference to their 
recommendations on the classification of clouds and the 
issue of a cloud atlas. we 

A paper by Mr. S. C. Knott was also read, giving the 
results of meteorological observations made at Mojanga, 
Madagascar, during 1892 to 1894. 





THE SCIENCE AND ART DEPARTMENT 
AND TECHNICAL EDUCATION FOR 
ENGINEERS. 

To THE Eprror oF ENGINEERING. 

S1r,—Will you kindly allow me space in your columns 
for a few remarks on the subject of the above, which has 
been criticised to some extent by one or two of your cor- 
respondents? I must say at the outset that the gentlemen 
referred to have made statements which are totally mis- 
guiding to your readers, and which in many respects do 
not represent even a semblance of the actual condition of 
things. There is a fable, well known to most people, of 
“The Fox and the Grapes,” and I should imagine, from 
the remarks of your correspondent of November 30, that 
he was suffering from the same malady as Mr. Fox was 
troubled with, and that either he has been disappointed 
in his aspirations in connection with the Science and Art 
Department, or that he has never had the courage to 
settle down to obtain that which would give him a train- 
ing at the Royal College of Science. 

In referring to the course on mechanics given at the 
Royal College of Science, he speaks in a strain which is 
quite unwarrantable, and only shows the extent of his 
ignorance in the matter. Any one who has taken the 
advanced course will, I think, agree with me when I say 
that it is one which it would be difficult to better in 
whatever college may be mentioned up and down the 
country, i.e., with regard to the treatment of the theo- 
retical side of engineering. I have made inquiries of 








gentlemen who have and are going through courses at dif- 
ferent engineering colleges, and find that the Royal 
College of Science compares very favourably with them. 
Even the Owens College, which your correspondent advo- 
cates, cannot boast of such an advanced treatment as is 
obtained at the Royal College of Science. I may also 
mention the Royal Naval College at Greenwich, which 
turns out the engineers for the Royal Navy. Here is 
no engineering laboratory, and the theoretical training is 
not of that ideal nature which your correspondent seems 
to think is inseparable from an institution which is 
termed ‘‘ Engineering College.” 

With regard to the absence of a laboratory, which your 
correspondent so much deplores, I think, considering the 
class of student which go up to South Kensington, that 
this objection may at once be reduced to a minimum. 
What great benefit can a student (who has served an ap- 
prenticeship in the workshops, and has been connected 
with almost every conceivable class of work) derive from 
a few hours spent weekly in an engineering laboratory, 
where he would, to a great extent, repeat the work with 
which he has become so familiar in his apprenticeship? A 
student of this nature (and almost without exception this 
is the class who go up to the Royal College of Science) 
requires a theoretical training to augment the practical 
one which he has received in the workshops, and this, as 
I have already pointed out, he receives. 

hen your correspondent of the 7th inst. seems to 
have taken a deal of trouble to prove the fallacy of the 
training obtained at*the Royal College of Science, but 
what he reaJly has done is to prove beyond question the 
great benefit derived from a training at the college. He 
says the only use of the Royal College of Science is to fit 
a student successfully for the Whitworth scholarship 
competition, and after obtaining this scholarship, he is 
able to shake the dust of the college from his feet, &c. I 
maintain, Sir, that any college which offers sufficient 
training to fit a student to successfully compete in the 
subjects required for the Whitworth scholarships is one 
which, to say the least, is of a very high-class nature, and 
one on which inafter years a student may reflect with pride. 
When I think of the many who come up to the Royal 
College of Science who have previously obtained univer- 
sity p ated remem by the way, do not always prove 
themselves the best in the competitions at the college—and 
also of those who after three years are able to take the 
university degree with distinction, I cannot but feel that 
the Royal College of Science diploma is one which proves 
an associate to be of no small scientific value in whatever 
branch he has taken his degree, and one which should 
prove of great value in his aspirations in after life. 

I remain, Sir, yours sincerely, 
A MECHANIC STUDENT. 
December 17, 1894. 


To THE Epitor oF ENGINg£ERING. 

Sir,—Under the above heading several letters have 
lately appeared in your columns—letters which, in my 
opinion, are on unjust to the Royal College of 
Science, and which betray great ignorance on the part of 
the writers. 

Any one who has been or is going through the advanced 
course in mechanics at the Royal College of Science will 
bear me out when I say that in many respects it is second 
to none in the kingdom, and in some respects it is superior 
to anything which can be obtained elsewhere in the same 
line of education. Part I. Mechanics is quite equal to 
the standard required for a B.Sc. pass, and Parts II. and 
III. are quite equal to, if not above, first honours B.Sc. 
of London University. Thus it is an indisputable fact 
that many B Sc.’s who pass through the college do worse 
in even the first part of each course than some first-year 
students who possess no degree. 

As to the narrow-minded view about chemistry and 
physics being comparatively useless to an engineer, com- 
ment is needless. In conclusion, permit me to ask your 
correspondents why they have spent so man —_ in 
trying to gain admittance to the Royal College of 
Science if they think so little of the training to be 
obtained there. 

Yours respectfully, 


« Dee 





THE STRENGTH OF SHORT BOILERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Until I read your commentary on my recent 
experiments, I thought that these experiments demon- 
strated the unsoundness of the reasons which have 
hitherto been considered to prove that the shell of a 
boiler should be treated as an endless ring, and that no 
part of its strength is due to the action of its ends. I took 
1t for granted that when, according to certain theories, a 
shell plate ought to have been incapable of transmitting 
more than 2 lb. or 3]b. to the inch, and was, in fact, 
able to transmit 270 lb. to its ends, that the theory must 
be wrong. The theory that, even in very short boilers, 
where the length is only one-fifteenth of the diameter, the 
strength due to the ends could only amount to about 25 
per cent. of that due to circumferential tension, seemed 
to be quite untenable after it had been demonstrated that, 
in a cylinder where the length equalled the diameter, the 
ends alone, without any assistance from circumferential 
tension, were capable of balancing a pressure as great as 
that which circumferential tension alone could balance. 
Although I cannot see a way to reconcile the facts ascer- 
tained by my last experiments with the current theory, 
yet it cannot be denied that your argument, that the 
strength of my model was no greater than that of an end- 
less ring of the same dimensions would have been, is 
quite true. 

If I understand your theory rightly, it is that a ring of 
plates with a joint of equal strength to the solid plate, or 





with a single-riveted joint of 55 to 60 per cent. of strength, 
as in my previous experiments, or with a joint of practic- 
ally no strength circumferentially, as in the last experi- 
ment, are all of oe the same strength, provided 
the end attachments of the rings are strong enough to 
make up for the loss of strength at the joints. 

Now, if it be granted that this and nothing more is the 
outcome of these experiments, they certainly justify a 
material economy in the thickness of boiler s ells, For 
the end plates of all boilers of the marine type are even 
stronger than the butt straps suggested by you, and illus- 
trated in Fig. 2, page 772, and are quite strong enough to 
compensate for the difference between the strength of the 
joints used in boiler shells and that of the solid plates. 
We should, therefore, make the thickness of shell plates 
omet on the strength of these | agar and not upon the 

uced section at the joints. In other words, the rules 
which make the strength of a boiler depend on the 
strength of its joint prescribe a thickness which is 20 to 
30 per cent. greater than is really required. 

With reference to your suggestion, that if the shell of 
a boiler was closed by pistons and uniformly increased in 
diameter by internal pressure, the ends would offer 
but little resistance to being restored to their original 
size, owing to the flexibility of the plate, I think you 
overlook the fact that a thin plate, when rolled intoa 
circle, is by no means flexible, either at the ends or else- 
where. In boilermaking it is usual to close the ends and 
the end-plates together in the riveting machine, after 
they have been carefully fitted together, and in this pro- 
cess, in order to make a very slight deflection, it is neces- 
sary to a ply & very great pressure, many tons to the 
inch applied locally to point after point, all round the 
circumference ; and if for this series of squeezes we were to 
substitute a uniform stress distributed round the end, I 
believe we should find that it was not a small negli- 
gible quantity, but almost indefinitely great. I take it 
that the uniform pressure in a boiler tends to stretch the 
boiler uniformly throughout its length, as much at the 
ends as at the centre; and if the ends of the boiler 
are plates such as are usual in boilerwork, then these 
end plates will stretch as much as is required to allow 
the shell to be uniformly increased in diameter. To 
prevent the ends stretching to this extent, they would 
require to be almost a strong, and to be con- 
nected to the shell by indetinitely strong joints. When 
boilers are being tested with water to their working and 
test pressures, they are now frequently measured to 
ascertain the alteration of their diameters at the centre. 
I would suggest that some of them might also be 
measured at the ends: if it is found that the ends do 
not stretch to approximately the same extent as the 
middles of the boilers, then I will admit that the 
resistance of the ends is a factor not worth considera- 
tion (except in so far as it compensates for local weak- 
ness at the joints). On the other hand, if, as I anti- 
cipate, the ends of boilers stretch as much as their centres, 
then I should consider that to be proof positive that the 
total pressure on the shell of a boiler is evenly distributed 
over the shell and the ends for all pressures that do not 
reach the elastic limit. 

I am, Sir, yours faithfully, 
J. C. SPEnocz. 

56, Bishopsgate-street Within, E.C., 

December 17, 1894. 

[Mr. Spence is correct in attributing to us the opinion 
that in his experiments the ends acted as butt-strips, 
tending to make up the strength of the joint to that of 
the solid plate. As, however, the distribution of stress 
arising from such butt-strips cannot be very uniform, 
especially if the boiler is fairly long, such strips will have 
@ greater effect on the ultimate than on the elastic 
strength of the shell. As regards the flexibility of a thin 
cylindrical shell, Mr. Spence apparently is taking the 
case of “‘ setting in” such ends piecemeal, in which case 
the neighbouring metal, of course, supports the part being 
treated much more effectually than it would in the case of a 
flat plate similarly dealt with. The “‘ setting in” referred 
to in our article was, however, su to take place 
simultaneously all round the end of the shell, in which case 
any particular point could not receive the same amount of 
assistance from its neighbours. The force necessary to 
‘set in” the end of a cylinder in this way can, of course, 
be readily calculated as long as the metal is not strained 
beyond the elastic limit.—Ep. E.] 





South ArricaN Coat.—Mr. Alford and Inspector 
Corden have returned to Buluwayo from the Zambesi. 
They discovered near the Saniati and westward outcrops 
of coal and large areas of prospective coal. A complete 
report, with maps, is to be issued. 





Tur CemENT TRADE AND ADULTERATION.—The cement 
trade recently held a meeting at the London Chamber of 
Commerce for the purpose of ee and adopting, or 
otherwise, certain recommendations of the special com- 
mittee which had been appointed to investigate and 
report upon the extent of the practice of admixtures with 
Portland cement, and as to the justifiability thereof. 
The trade, with only one dissentient, adopted the recom- 
mendation of the committee that it was advisable that all 
manufacturers of Portland cement who have used any out- 
side material or materials in the manufacture of that 
article, should at once discontinue the practice. The use, 
however, of not more than 2 per cent. of gypsum, as prac- 
tised by the German manufacturers for the purpose of 
regulating the setting of the cement, is considered op- 
tional. essrs, Stanger and Blount, who are oa, 

pos- 


have been instructed to report early in January, i 
sible, on the admixtures with Portland cement on the 
— and Medway, and the extent to which they are 
used. 
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EARLY CANAL BOATS AND ROLLING STOCK: PENNSYLVANIA RAILROAD. 


(For Description, see Page 796.) 





Fic. 1. Sectionat Freicut Boat anp Cars, 1843; Portage Rairoap. 











Fie. 2. Sectionat Freieut Boat, 1843; Portace RaiLroap. 











Fia. 3. Pass—ENGER CanaL Boat; PENNSYLVANIA CANAL. 




















Fic. 5. Barars For TRANSPORT OF Freicut Cars, 1893; PenNsytvanta Rartroap, 
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DETAILS 


OF 1460 HORSE-POWER TRIPLE-EXPANSION 


MILL ENGINES. 


CONSTRUCTED BY MESSRS. YATES AND THOM, ENGINEERS, BLACKBURN. 
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THE engines illustrated on our two-page plate and 
on the present page and page 802 have been constructed 
by Messrs. Yates and Thom, of Blackburn, for the 
Castle Spinning Company, Limited, Stalybridge. They 
are of the horizontal condensing triple-expansion type, 
having two cylinders on each side of the main driving 
pulley. The cylinders are arranged with the high- 
pressure and one low-pressure working on the right- 
hand crank, and the intermediate and the other 
low-pressure on the left-hand crank, thus making 
the power on the respective crankpins practically 
equal, and also obtaining steady turning. The high- 
pressure cylinder is 21 in, in diameter, the intermediate 
cylinder 34 in. in diameter, and the two low-pressures 
are each 39 in. in diameter, all made suitable for a 
stroke of 5 ft. 6in. The ratios of the cylinder areas 
are, therefore, high to intermediate 1 : 2.33, inter- 
mediate to low 1 : 2.6. The piston speed is 660 ft. 
per minute. The engines are proportioned for a steam 
pressure of 160 lb. pressure per square inch, and are 
capable of transmitting with ease and most economic- 
ally 1460 indicated horee-power. The fly-rope pulley 
is 30 ft. in diameter, and its peripheral velocity 5650 ft. 
It is turned and grooved for 32 ropes, each 18 in. in 
diameter, and weighs about 52 tons. 

The high-pressure and intermediate cylinders have 
Corliss valves, and these are fitted with Messrs. 
Yates and Thom’s patent valve gear, as shown clearly 
in the general views, and in detail by Figs. 4 to 
13 annexed. The steam and exhaust valves are 
worked independently of each other by separate eccen- 
trics and wrist-plates, the steam valves of the high-pres- 
sure cylinder being under the control of a powerful high- 
speed governor for automatically adjusting the point 
of cut-off, which efficiently controls the speed of the 
engine.’ An improved automatic safety knock-off 
motion is attached to the governor. gear for stop- 
ping the engine in case of accident. The low-pressure 
cylinders are fitted with double-ported slide valves at 
each end of the cylinders. The steam and exhaust 
ports of the cylinders, as well as the pipes throughout, 
are made of large area, thereby securing low steam 
velocities, both for the admission and eduction of the 
steam from the cylinders, and at the same time in- 
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suring free ppen passages for the steam to the con- 
densers. These points reduce the initial loss to a 
minimum, and are of great importance for economical 
working. 

The engine bedplates are of the box girder form, 
strong and massively constructed. The erankshaft 
pedestals are fitted with steps, made in four parts, 
with wedges and screws, affording all possible means 
for easy and efficient adjustment. 

There is one set of condensing apparatus to each low- 
pressure cylinder, each having a single-acting vertical 
air pump, fitted with solid cast-iron buckets pro- 
vided with multiple valve arrangement. Both of the 








air pumps, as well as the boiler feed pump, are worked 
by means of levers made of steel plates, actuated 
from the piston-rod crossheads of the engine. 

The stop valve for starting the engine is conveniently 
placed in the steam pipe on the top of the high-pres- 
sure cylinder, and is easily reached and manipulated 
from the engine-house floor. The injection valve and 
other starting handles are all in close proximity to 
each other, an arrangement which is exceedingly handy 
and convenient for the engine attendant. 

The important point of lubrication is one to which 
the engineers have given their special attention. All 
the cylinders and main journals are provided and fitted 
with efficient lubricators, those for the crankshaft 
being continuous, having in connection suitable pumps 
with filtering arrangements and cisterns. The crank- 
pins are fitted with an effective centrifugal oiling 
arrangement. The floor space around the engines is 
covered with cast-iron chequered floorplates. Polished 
wrought-iron handrailing, with pillars of good — 
are fixed around the connecting-rods, cranks, and fly 
rope pulley, for protection against accidents. 

One of Messrs. Yates and Thom’s barring engines is 
provided, gearing into an internal spur rack cast on the 
inside of the rim of the fly-rope Lowe d ; itis arranged 
so that it runs automatically out of gear and ceases 
work immediately the main engine gains its speed. 


American Navy Yarps.—The annual report of Com- 
modore E. W. Matthews to the Secretary of the United 
States Navy upon navy yards and docks has been just 
presented. There is a reduction in the estimates sub- 
mitted by the commandants of the yards of 5,646,820 dols, 
The heaviest reduction in the estimates is in the item of 
improvements, which is brought down from 6,221,712 dols. 
to 1,044,803 dols. The item for general maintenance is 
also cut down 157,000 dols., and that for repairs 300,000 
dols. The leading feature of the report is a suggestion 
of the urgent ee of at least four new dry docks at League 
Island, Pennsylvania, Boston, Norfolk, and Mare Island, 
California. The principal improvements recommended 
at Puget Sound, Washington, are dredging offices and 
quarters for men and officers. Eventually ships and 


wharves will be needed, but no estimate is given at 





present. 
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NOLS FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the weekly 
market here was only thinly attended, the tone was any- 
thing but cheerful, and the amount of business transacted 
was small, Prices all round had a downward tendency, 
but sellers were very slow to reduce their quotations. 
Makers of pig iron generally were not in any great hurr 
to book new orders, as they have a fair amount of wor 
on hand. Buyers were very backward, and what business 
was recorded was only for small lots. One or two in- 
quiries for forward delivery were reported, but ‘here 
was little disposition to do business ahead. There 
were merchants quite ready enough to sell No. 3 g.m b. 
Cleveland pig iron at 35s. 14d., and a few lots changed 
hands at that figure for ayer delivery. The demand 
for the lower qualities was rather easier, and prices were 
consequently weaker. No. 4 foundry was put at 34s. 6d., 
and grey forge was not above 33s. 44d., both for early 
delivery. Middlesbrough warrants opened at 35s., and 
closed quiet at 34s. 11d. cash buyers. East coast hema- 
tite pig iron was in poor request, and sales were reported 
at prices which cannot leave any profit for producers. 
The general figure named for Nos. 1, 2, and 3 was 42s. 6d. 
Sellers of Spanish ore gave a fairly good account of that 
branch of trade, and they held out for prices similar to 
those recently quoted, notwithstanding the reduction in 
Bilbao - Middlesbrough freights. Rubio was quoted 
12s. 14d. ex-ship Tees, but transactions were said to have 
occurred at rather less than that price. To-day the 
market was very flat. Prices of makers’ iron were not 
changed. Middlesbrough warrants closed 34s, 104d. cash 
buyers. 


Manufacturcd Iron and Steel.—Practically no change 
has taken place in the manufactured iron and steel 
trades since our last report. Very little business is being 
done just now, nor is there much likelihood of any im- 
provement this year. Most works will, as usual, close for 
the holidays, and some establishments may remain inactive 
for a longer period than is customary. Prices are low 
and weak, and new orders are very difficult to secure, 
competition being exceedingly keen. The following rates 
are generally named : Common iron bars, 4/. 17s. 6d. ; 
best bars, 5/. 7s. Gd.; iron and steel ship-plates, each 
4l. 15s. ; and iron and steel ship-angles, each 4/. 10.—all 
less the usual 24 per cent. discount for cash. Heavy 
sections of steel iene at 3/. 123 6d. net at works. 


The Fuel Trade.—There is not much alteration in the 
fuel trade. On Newcastle Exchange best Northumbrian 
steam coal is quoted 9s. 3d. f.o.b., second qualities 8s. 6d., 
and small steam 3s. 6d. to 3s. 9d. Gas coal is in good 
demand, prices unchanged. The contracts for coal for 
the North-Eastern Railway will probably be definitely 
fixed in a few days. We understand that practically the 
north-country coals will be at about 83. per ton free on 
rails at the collieries, which is equal to about 93. 6d. 
f.o.b. price. Coke keeps steady. Here good blast- 
furnace qualities are 12s, 3d. delivered at consumers’ 
works, 


Cleveland Institute of Enginecrs.—At a meeting of the 
Cleveland Lastitute of Engineers held at Middlesbrough 
on Monday night, the President (Mr. J. E. Stead) de- 
livered an address in which he commended the advice of 
a celebrated German professor to study refuse matter. 
He proceeded to allude to what used to be considered the 
waste products in the iron and steel trades, and showed 
how many of them, suchas puddlers’ tapand basicslag, were 
now used to advantage. Waste was, however, still going on 
in the enormous heat thrown away from the liquid slag, 
which he estimated, at a blast-furnace works capable of 
turning out 3000 tons of pig iron per week, at the equiva- 
lent of 250 tons of coal. 7 the power lost had been in 
the form of a raging noisy cataract, they would have 
long ago saved every particle of its energy; but be- 
cause the force of energy stored in the molten slag was 
dissipated without any such violent demonstrations, they 
were not forcibly or fully reminded of the fearful loss, 
and they fell asleep. Referring to the recent ad- 
vances, he spoke of the hot-metal mixer which had 
been recently introduced into this district, and which, 
according to Mr. David Evans, had not only re- 
sulted ina better quality of steel, but a saving in the 
duration of the furnace linings of 30 per cent. By the 
Saniter process Messrs. Dorman, Long, and Co., Middles- 
brough, were producing a very fine quality of steel, and 
the system seemed to be a very successful one, Messrs. 
Samuelson and Co., at the Newport Iron Works, Middles- 
brough, were continuing to find most satisfactory results 
from the Howdon- Howson blastfurnace, and the President 
also referred to the Ingham patent furnace and stove 
lining. In conclusion, he urged that if they wore to keep 
abreast of the times they must keep a sharp outlook, and 
he advocated strongly the intarchange of papers and 
reports of discussions between societies having an interest 
in the same industries, and the foundation of technical 
libraries bearing upon the special industry of each town. 
After the presidential address,a paper by Mr. T. F. 
Meldrum, of Manchester, on ‘‘ Economy in Steam Rais- 
ing” was read. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Difficulties of Exporting Steel to France.—At the meet- 
ing yesterday of the Sheffield Chamber of Commerce, the 
subject of the existing regulations for the admission of 
steel into France came up for discussion, and it appeared 
that seizures by the French customs authorities were 
numerous. It was stated, also, that the ad valorem test 
was working unsatisfactorily, mainly ‘on account of the 





low standard established by a 50 francs per 100 kilo- 
grammes basis. The council decided that the difficul- 
ties placed in the way of exporters of steel to France 
should be placed prominently before the Board of Trade 
as soon as possible. 

Proposed New Docks at Grimsby.—Speaking last night, 
Mr. E. Heneage, M.P., said he thought there would be a 
little more for Grimsby to do during the ensuing session. 
His information led him to believe the Manchester, Shef- 
field, and Lincolnshire Railway would have a very im- 
portant Bill before Parliament with reference to diverting 
their railway line between Grimsby and Cleethorpes, in 
order to enable them to construct larger and more con- 
venient docks. When that came before Parliament, it 
would give him great pleasure to support it. 


New Sewage Scheme for Pateley Bridge.—To meet re- 
quirements, the rural sanitary authority of Pateley Bridge 
have been compelled to find other means of disposing of 
their sewage than the primitive one of turning it into the 
river. From several competitive schemes, that of Mr. 


A. E. Preston, of Bradford, has been selected. By its 
adoption the sewage of Pateley Bridge and Bewerley will 
be conveyed by pipes down the valley for a distance of 
about 14 miles, where, after passing through filter arrange- 
ments, it will be disposed of on a piece of land to be 
The estimated 


acquired from Sir H. D. Ingilby, Bart. 
cost of the scheme is about 6000/. 


Miners and their Masters.—There are still difficulties 
existing in Yorkshire between the coal-miners and their 
employers. At a meeting yesterday of the Yorkshire 
Miners’ Association, it was stated that the men at the 
Birley Collieries could re-start work on the terms of the 
price list, provided they gave proper notices to the 
management. With regard to certain matters connected 
with the Joint Committee in West Yorkshire, it was 
decided to ask for a meeting, with a view to obtaining a 
complete arrangement of the difficulty at New Hall and 
Middleton. The annual meeting of the association will 
be held on the 28th instant. 


Operation of Foreign Tariffs on British Goods.—The 
Associated Chamber of Commerce has been advised that 
the following resolution from Sheffield will be placed on 
the agenda for discussion at its ensuing annual meeting : 
“That the attention of Her Majesty’s Government be 
called to the disastrous consequence that has ensued from 
the operation of hostile customs tariffs, and to thenecessity 
of undertaking such measures as may insure the advance 
of British imperial interests.” 


Coal, Steel, and Iron.—The question of the issuing of 
the ensuing coal contracts is exciting much attention. 
The point is, what the railway companies will be prepared 
to pay. Miners have a guaranteed wage of 30 per cent. 
on 1888 rates, and if prices are not maintained, employers 
will be placed in a difficult position. Fewer contracts 
are in the market than usual, the larger railway com- 
panies having agreed for supplies for a further six 
months. A private meeting of the Yorkshire Steam Coal 
Owners’ Association has been held within the past few 
days, with the avowed intention of regulating prices for 
hard steam coal. The tapping recently of some of the 
finest beds in Yorkshire has, however, increased the 
competition for sales, and though it is understood 8s. per 
ton should be the minimum quotation for best steam 
qualities, it is stated that tenders at 7s. 6d. per ton have 
been submitted to some of the largest buyers. This may 
lead to complications. Bar iron is being bought largely 
for India and the home trade at 5/. 7s. 6d. per ton; Bes- 
semer billets, 5/. 7s. 6d. to 5/. 10s. per ton; Siemens- 
Martin, 6/. All the armour-plate works are running full 
time. 





NOTES FROM THE SOUTH-WEST. 
Curdif.—The demand for steam coal has been im- 
proving of late. The best descriptions have made 11s, to 
lls. 3d., while secondary ditto have brought 10s. 3d. to 
10s. 6d. per ton. Household coal has been in steady 
request, but no advance in prices has been established ; 
No. 3 Rhondda large has made 10s. 3d. per ton. Coke 
has been moderately active; foundry qualities have made 
15s. to 15s. 6d. per ton, and furnace ditto 14s. to 14s. 6d 
per ton. Iron ore has been quiet at late rates. The 
manufactured iron and steel trades have shown no im- 

provement, orders for steel rails continuing scarce. 


The Electric Light in the West.—The electrical com- 
mittee of the Bristol Town Council met on Friday, and 
determined not to extend the main along Boyce’s-avenue 
and the west side of Victoria-square for the present. The 
engineer informed the committee that Mr. Duncan, one 
of the improvers, had secured an appointment as assistant 
er at the Cheltenham Corporation Electric Light 

orks. 


Sewage at Exeter.—At a meeting of the Exeter Town 
Council on Wednesday the sewage disposal committee 
recommended the adoption of a plan providing for the 
continuation of the sewer through Duck’s Marsh, cross- 
ing the Exe by a syphon, and descending the western 
bank to the tidal waters of the river in the vicinity of 
Alphington Brook. The advantages of the plan are that it 
enables the sewage to be further diluted and its flow ex- 
— by the water from the Mill Leat supplying Weir 

ills, and that it discharges into a portion Bf the river 
distant from any residences, and at a point where there is 
a good flow at every tide. Should it be found desirable 
at any future time, precipitation works could be estab- 
lished in connection with the scheme, and land already 
acquired by the council at Belle Isle and Eveleigh’s, 
Duck’s Marsh, and Countess Weir would, with the 
possession of the water power at Countess Weir, afford 
every necessary facility for dealing with the sewage. The 





estimate of the total cost of this scheme is: Construction 
of sewers and incidental works, 27,9411.; cost of the Belle 
Isle and Eveleigh’s, 3604/.; cost of Duck’s Marsh, 2900/ ; 
Countess Weir Mills, 6083/ ; total, 40,5287. The report 
was adopted. 


The ‘‘ Hermione.”—The Hermione, cruiser, has been 
completed at Devonport. She was laid up in December, 
1891, and is the last of the Astrea type of cruisers, built 
at —— under the Naval Defence Act. The total 
i the ship, fully equipped and ready for sea, is 


Rhyl.—On Friday memorial stones were laid at Rhyl of 
new sewerage works and a marine lake, which are now in 
course of construction at a cost of 50,0007. The sewerage 
works are on the pumping system principle, the sewage 
being conveyed wf gravitation to a large reservoir and 
lifted by powerful machinery to a high level reservoir 
and discharged into the sea ata long distance from the 
shore. The marine lake, which covers 40 acres of water, 
has an island in the middle and a drive all round. 


The ‘‘ Talbot.”—The engines of the Talbot, cruiser, 
which are being made in Keyham factory, are progress- 
ing satisfactorily. 

Welsh Coal for France.—The Compagnie Générale 
Transatlantique has contracted for a portion of its supply 
of Cardiff steam coal to be delivered during 1895. The 
Lewis Merthyr Navigation Colliery Company has ob- 
tained a contract for 50,000 tons, and the Dowlais Com- 
pany another for 20,000 tons. The price obtained by the 
first-named firm is stated to be 103. 3d. per ton, less 3d. 
and 2) per cent. discount ; while the rate obtained by the 
Dowlais Company is about 10s. per ton free on board. 


Lighting and Tramways at Swansea.—A meeting of 
the property and general purposes committee of the 
Swansea Town Council was held on Wednesday. The 
sub-committee reported that they had consulted Mr. 
Mansfield, of London, who had estimated the cost of 
lighting the town by electricity at about 47,0007. The 
question of the site of the works was not gone into for 
the present. The report was adopted, and it was decided 
to place the works in the hands of Mr. Mansfield, at a 
remuneration of 5 per cent. on the estimated outlay. 
The question of the acquisition of the local tramways by 
the council was gone into, and a sub-committee was 
app ‘iated to report upon the subject. 


Welsh Colliery Enter prise.—Lockett’s Merthyr Colliery 
is to be sold to a company, and it is expected that the 
transfer will be completed by the end of this year. The 
capital of the new company is 150,000/. in ordinary shares, 
and 100,000/. in 5 per cent. debentures. Mr. W. H. 
Newton has been appointed shipping agent and manager 
of the new company. The collieries at present are work- 
ing a good quantity of coal, and the completion of a third 
pit, which will probably take place in a few months, will 
cause the output to be considerably increased. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very flat on Thursday forenoon. About 8000 tons of 
Scotch iron were sold, and the cash price dropped 24d. 
per ton at 42s, 24d. Cleveland iron, although not dealt 
in, was also marked 24d. down, and hematite irons 
declined in price 2d. to 5d. per ton. In the afternoon 
the market developed further flatness, the price of Scotch 
dropping other 14d. per ton, Cleveland 4d., and hema- 
tite iron ld. per ton. About 12,000 tons of Scotch 
were disposed of. The selling was understood to be partly 
on account of weak ‘‘bulls,” while the situation in 
the iron trade was reported to be very discouraging. Ad 
the close the settlement prices were—Scotch iron, 42s. 
per ton; Cleveland, 35s. 3d. ; Cumberland and Middles- 
brough hematite iron, respectively, 43s. 14d. and 42s. 
per ton. There was very little doing on the following 
forenoon, the total amount of the business being some 4000 
tons of Scotch, one lot of Cleveland, and one lot of 
hematite iron. Scotch, after declining to 42s., left off at 
42s. 14d. per ton sellers. Cleveland dropped 1d. per ton. 
The maket was easy in the afternoon, and dull in tone. 
Very little business transpired, about 4000 tons of 
Scotch and 2000 tons of hematite iron being the whole 
of the dealings. Prices were 1d. per ton easier than 
in the forenoon. The closing settlement prices were— 
Scotch iron, 42s. per ton; Cleveland, 35s. 14d. ; Cumber- 
land and Middlesborough hematite iron, 43s. and 42s. 14d. 
per ton respectively. Renewed selling took place on 
Monday forenoon, about 20,000 tons of Scotch changing 
hands. Prices were flat, the cash quotation dropping 
24d. per ton from Friday, at 41s. 11d. per ton sellers. The 
bulk of the business was of an optional character, much 
of the iron being sold at 41s. 104d. next week, with 44d. 
forfeit in seller’s cption. Cleveland ——— 1 #2: per ton 
in sympathy, and Cumberland and Middlesborough 
hematite irons 1d. and 4d. per ton respectively. Business 
was very quiet in the afternoon, not exceeding 5000 tons 
of Scotch, which suffered no further change of price. 
Cleveland, however, was quoted 1d. per ton better. The 
closing settlement prices were, respectively, 41s. 10}d., 
35s. 14d., 43s8., and 42s, per ton. Business was likewise 
very quiet on Tuesday forenoon, only some 2000 to 3000 
tons of Scotch being dealt in ; and the cash price gave 
way 4d. per ton. In the afternoon the market for Scotch 
was very flat, the majority of the members of the “‘ ring” 
being sellers. Some of the buying, however, was ofa g 
description. Including option dealings, about 15,000 
tons changed hands, and at 41s. $d. sellers the cash 
rice for Scotch marked a drop of 24d. per ton from the 
orenoon. Cleveland fell 4d., and Cumberland hematite 
iron 1d. At the close the settlement prices were 41s. 74d., 
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35s., 433., and 42s. per ton respectively. The market was 
dull this forenoon, and very little business was done. Prices 
improved a little, and the improvement continued in the 
afternoon, when there was a turnover of 9000 or 10,000 
tons, and the settlement prices at the close were, respec- 
tively, 41s. 9d., 34s. 104d., 428. 104d., and 42s. per ton. 
The following are some of the quotations for No. 1 special 
brands of makers’ iron: Clyde, 49s. 6d. per ton; Gart- 
sherrie and Calder, 51s. 6d. ; Summerlee, 523. ; Coltness, 
54s.—the foregoing all shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 50s.; Shotts (shipped at Leith), 
538s. 6d. per ton; Langloan and Carron still out of the 
market. There are now 71 blast-furnaces in Scotland in 
actual operation, another having been blown in during 
the week at Wishaw Iron Works. At this time last year 
there wereonly 15 furnaces blowing. Last week’s shipments 
of pig iron from all Scotch ports amounted to 4875 tons, 
as compared with 5016 tons in the corresponding week of 
last year. They included 254 tons for India, 350 tons for 
Australia, 390 tons for Italy, 175 tons for Germany, 
220 tons for Holland, 400 tons for China and Japan, 
smaller quantities for other countries, and 2806 tons 
coastwise. The stock of pig iron in Messrs.’ Connal and 
Co.’s public warrant stores stood at 288,044 tons yester- 
day afternoon, against 288,044 tons yesterday week, thus 
showing no change during the past week. 


Finished Iron and Steel.—The works at which malle- 
able iron is manufactured are very short of orders, and a 
number of them are going on short time ; hoop iron, how- 
ever, is reported to have been advanced in price 2s. 6d. 
per ton, The market for steel plates has been disturbed 
to some extent by the withdrawal of one firm from the 
combination of steelmakers. The firm in question found 
that they could not keep their works going at the price 
recently fixed by the combination, namely, 5/. 5s. per ton, 
less 5 per cent. (a reduction of 2s. 6d.), which is the lowest 
price on record. Competition of a somewhat significant 
character as to prices is being offered from the North of 
England ; indeed, competition is so keen that it is feared 
further reductions may soon take place; and yet, even 
with the reduced cost of raw materials, it is said to be 
doubtful if plates can be produced at the price just 
mentioned to sell at a profit. Both the steel and malle- 
able iron trades are being overshadowed by the Christmas 
and New Year holidays In neither section is there any 
weight of inquiry for new work. 


Glasgow Copper Market —One lot of copper was sold on 
Thursday forenoon at 41/. 53. per ton three months, and 
in the afternoon, when the market was flat, 50 tons 
changed hands at 41/. for March 7 and 11. Copper gave 
way ls. 3d. per ton on Friday forenoon, In the afternoon 
50 tons changed hands, and the three months price rose 
2s. 6d. per ton. The market was quite idle on Monday, 
both forenoon and afternoon, and prices were unaltered. 
Yesterday forenoon copper was 1s. 3d. per ton firmer, 
and the firmness was continued in the afternoon, when 
25 tons were dealt in at 41/. 2s. 6d. per ton three months. 
There was a strong market to-day, sales 175 tons. 

The Proposed New Glasgow Bridge: Acceptance of 
Tender.—Within the past few days, the Glasgow Com- 
mittee on Bridges held a meeting to:consider the estimates 
sent in for taking down Glasgow Bridge, at Jamaica- 
street, and rebuilding it. Councillor John M‘Farlane, 
the convener, presided. There were originally 12 offers, 
and at a meeting recently held of the sub-committee, the 
three lowest were selected and sent to the measurer to be 
checked, with the view of ultimate decision. The three 
lowest estimates were—Messrs. George Lawson and Son, 
foreign granite, 76,600/.; British granite, .78,000/. James 
Goldie and Son, foreign granite, 91,8967. 16s. 8d.; British 
granite, 93,9887. 2s. 2d. Morrisonand Mason, 81,1761. 5s. 
for either foreign or British granite. At the meeting of 
the full committee it was unanimously agreed by the 
committee to recommend to the town council that the 
offer of Messre. Morrison and Mason be accepted. The 
bridge, it has been decided, is to be built throughout 
of British granite, the good material in the old bridge to 
be utilised in the construction of the new bridge. 


New Shipbuilding Orders.—The Fairfield Shipbuilding 
and Engineering Company have just booked orders for 
three new paddle steamers, one from the Victoria Steam 
Packet Company, Limited, of London, for a sister ship 
to La Marguerite, the boat plying between London and 
Boulogne, doing the double journey in one day ; and the 
other two vessels are for a Dutch firm. All the boats will 
be about 300 ft. in length.—Messrs. Robert Duncan and 
Co, Limited, Port Glasgow, have contracted to build a 
steam yacht of 100 tons gross, and 110 ft, in length, for a 
Glasgow gentleman. The new vessel is to be similar to 
the Margherita, built a few months since by the same 
fam. John Scott and Co., Kirkcaldy, who have 
two large steamers in course of construction, have just 
booked an order for a third, which is to be a paddle 
steamer. 

Order from Messrs. Cramp for Lifetoats.—It is 
announced that a contract has been placed with a Dum- 
barton firm by Messrs. Cramp and Son, of Philadelphia, for 
30 full-sized collapsible lifeboats for the St. Louis and the 
St. Paul, the companion vessels to the Paris and New 
York, of the American Company, formerly Inman and 
International. 

Institution of Enginevrs and Shipbuilders in Scotland.— 
An ordinary meetin of this Institution was held last 
night, Mr. John Ing’is, President, in thechair. A num- 
ber of new members and graduates were elected, and the 
business included a paper on ‘‘A New Mining Motor,” 
by Mr. H. A. Mavor, M. Inst. C.E., and_one by Mr. 
George C. Thomson, F.C.S., on ‘‘ Results of Evaporative 
Tests on Land Boilers.” In both cases the discussion 
was adjourned to the next meeting. 


and Co., of Alloa, have been successful in tendering for an 
extension of the Belfast Water Works, the amount of their 
tender being well on for 40,0007. 


Glasgow University Engineering Laboratory.—A move- 
ment has just been formally launched to raise funds for the 
erection and equipment af an engineering laboratory in 
connection with the University of Glasgow. A sum of 
12,5007. is available for the purpose on condition that a 
like sum is raised by public subscription, There are 
good prospects of ultimate success. 








MISCELLANEA. 

A MEETING of the University College Engineering 
Society was held on Wednesday, December 19, to hear a 
paper by Mr. Roger T. Smith, B.Sc., Assoc. M. Inst. 
C.E., on *‘ Economy in Electrical Supply.” 


For the carbon brushes which appear to be essential to 
the successful working of street motor cars, Professor 
Forbes has recently proposed to use carbonised cloth, 
which is flexible and elastic, and is therefore not liable 
to be jerked off the commutator by the jolting of the car. 


The Great Eastern Railway Company propose to con- 
struct a light railway, as a branch of their line in Cam- 
bridgeshire, provided they can get the land at agricultural 
values. It is intended to use the line for goods traffic 
only, though it is very probable that, when once con- 
structed, residents in the district will demand the carriage 
of passengers, 


Some recent researches of Professor Weber establish 
some curious facts with respect to incandescent lamps. The 
normal temperature of all kinds of incandescent filaments 
is said to be about the same, ranging only from 1292 deg. 
to 1307 deg. Cent., and the filament of a 16 candle-power 
lamp only changes 180 deg. Cent. in temperature when 
the candle-power is raised from 2 to 32 candle-power. 


The electric tramways of Toronto are used to facilitate 
the sprinkling of the streets in summer. The sprinkler 
cars carry reservoirs capable of containing 3000 gallons of 
water, and during the.heat of the summer the streets are 
sprinkled by means of these cars every 30 minutes. The 
lines have also been used for conveying night-soil and 
garbage, special cars being built for the purpose. 


In a communication to the New York Electrical En- 
gineer, Professor O. J. Lodge states that he has found 
iron to be the most reliable material for making “ co- 
herers.” A loose carbon contact proves a delicate and 
troublesome coherer. Brass is extremely sensitive at 
first, but deteriorates with age, becoming too much oxi- 
dised, whilst if placed in air it is at first incredibly sensi- 
tive, but finally gets too clean and makes too perfect a 
contact. 


M. J. Violle has recently made some observations on 
the temperature attained in the electric arc, using for the 
purpose currents of from 1000 to 1200 amperes. His 
experiments show that the highest temperature attained 
at the positive carbon was the same as when a current 
of 10 to 12 amperes only was passing. This temperature 
is that of the boiling point of carbon. As for the arc 
itself, however, M. Violle considers that its temperature 
may be much higher than that of the positive carbon, and 
that it will increase with the energy expended. 


The traffic receipts for the week ending December 9 
-on 33 of the principal lines of the United Kingdom 
amounted to 1,400,943/., which was earned on 18,522? 
miles. For the corresponding week in 1893 the receipts 
of the same lines amoun to 1,383,727/., with 18,388 
miles open. There was thus an increase of 17,2162. in the 
receipts, and an increase of 134? in the mileage. The 
aggregate receipts for 23 weeks to date amounted on the 
same 33 lines to 35,885,372/., in comparison with 
33,835,355/. for the corresponding period last year; in- 
crease, 2,050,0172. 


The trade and navigation returns for November show 
exports amounting to 18,083,087/., an increase of 429,328/., 
or 2.4 per cent., on the corresponding month in 1893; the 
imports amounting to 35,236,790/., a decrease of 565,171/., 
or 1.5 per cent. The value of the iron and steel exports 
was 1,681,259/., against 1,460,013/., an increase of 15.1 per 
cent.; and of the coal and coke exports, 1,349,555/., 
against 1,274,879/., an increase of 5.8 per cent. The im- 
ports for the 11 months ended November show an increase 
of 7,105,0677., or 1.90 per cent., and the exports a decrease 
of 2,533,518/., or 1.28 per cent. The returns for the past 
month are considered to be fairly satisfactory. 


The widest canal in the world is said to be the Chenab 
Irrigation Canal, in the North-west Provinces, India. 
This canal is 110 ft. broad, and will be increased to 200 ft. 
broad when finished. The head works are at Kanki, 
where a shutter dam extends across the river, and is about 
14 miles long. When finished the main channel of the 
canal will be 450 miles long, whilst the principal branch 
channels will have an aggregate length of 2000 miles, and 
the village branches will be about 4000 miles long. The 
work is expected to bring in a revenue of 65 lakhs of 
rupees yearly. Already some 250,000 acres are supplied 
with irrigating water. 

The total cost of traction on the tram lines round 
Birmingham is stated by Mr. Dickenson to have been as 
follows during the year ending February 28 last : 





Belfast Water Works Contract.—Messrs. Alexander Gall | 


Type of Motor Cost or ee 
d. 
Steam traction ... 6.79 
Accumulators 11.59 
Cable traction ... 4,22 
Trolley traction... at 4.06 


The latter figures refer to the South Staffordshire trolley 





line, which is probably the best yet built, containing 
many improvements over the usual American type, 
which the authorities, indeed, refused in this instance to 
sanction. 


Certain of the Norwegian railway lines, which were 
some time ago decided upon by the Storthing, and which 
have an aggregate length of rather more than 300 miles, 
will entail considerable technical difficulties, more espe- 
cially the Pe ype gc section, which has a length of 
about 46 miles, and, together with the Voss Railway, 
forms the western portion of the Christiania-Bergen main 
line. The Voss-Tangevand is calculated to cost some 
800,000/.; the transport of materials will be difficult, and 
the line will have to pass through an aggregate length of 
tunnels of 38,200 ft., while the quantity of rock to be re- 
moved by blasting amounts to 359,000 cubic metres. The 
snow will cause considerable trouble, more especially as 
regards the lower portions of the line, through slips and 
avalanches, and special precautions will have to be taken 
accordingly, snow screens being necessary for long dis- 
tances. 


The Long Island Railroad Company are about to build 
a cantilever bridge, of which the main spans will be 846 ft. 
long. This bridge, when built, will rank next to the 
Forth Bridge, if suspension bridges are excluded, as the 
Sukkur Bridge is of 820 ft. span only, and the Memphis 
Bridge, 790 ft.5in. The bridge is intended to connect 
Long Island with the New York shore. Two of the piers 
will be founded on a small islet in mid-channel, known as 
Blackwell’s Island. he bridge is to carry four tracks of 
railway, in addition to carriage-ways and side-walks at 
each side. It will thus be seen that a heavy load has to 
be provided for, and in consequence the structure will 
weigh more per foot run than even the Forth Bridge. 
Each of the pins connecting the various main members 
together will be 18 in. in diameter, and weigh 3% tons. 
A clear headway of 135 ft. to 150 ft. is to be provided 
beneath the main spans, and the tops of the towers will 
be 255 ft. above high water. The total weight of steel 
in the main structure will be upwards of 23,000 tons. 


A meeting of the Manchester Association of Students 
of the Institution of Civil Engineers was held on Wed- 
nesday, December 19, when Mr. C. H. Wordingham, 
Assoc. M. Inst. C.E., read open describing the Man- 
chester Electric Lighting Works. The author first re- 
ferred to the interest excited among engineers by the 
Manchester Electric Supply on account of its magnitude 
and importance, and more especially because the five-wire 
system decided upon by the engineer, Dr. John Hopkin- 
son, F.R.S., M. Inst. C.E., is entirely new in this 
country, and has not been largely used either in Europe 
or America. He stated that after rather more than a 
year’s working Dr. Hopkinson’s boldness has been fully 
ustified, and it is —- to note that the St. Pancras 

estry are on the point of converting their three-wire 
into a five-wire system. Thearrangement of the five-wire 
system was then described in detail and the method of 
working the same, comparing the method and arrange- 
ment of the two and three wire systems. The author 
stated that up to date 55,700 incandescent lamps, reckoned 
in the equivalent of 8 candle-power each, 311 arc lamps, 
and 11 motors have been connected to the mains, and 
that the number of applications at present is very large. 





Tue InstITuTION or ExgcrricaL ENGIngEERs.—The 
following members will form the Council of the Institu- 
tion of Electrical Engineers for the year 1895: Presi- 
dent, R. E. Crompton, M.I.C.E.; vice-presidents—Sir 
David Solomons, Bart., M.A., Sir Henry Mance, C.I.E., 
M.1.C.E., Prof. George Forbes, F.R.S.S. (L. and E.), 
Robert Kaye Gray, M.I.C.E.; ordinary members of 
Council—Major A. H. Bagnold, R.E., Frank Bailey, W. 
B. Esson, Walter T. Goolden, M.A., Prof. A. B. W. 
Kennedy, LL.D., F.R.S., M.1.C.E., Prof. John Perry, 
D.Se., F.R.S., Augustus Stroh, James Swinburne. G. 
von Chauvin, S. Z. de Ferranti, William E. Langdon, 
Prof. 8. P. Thompson, D.Sc., F.R.S. ; associate mem- 
bers of Council—Augustus Calder, Capt. George Carr, 
R.E., J. M. V. Money Kent. 

LeicestER WatEeR Suppty.—We lately reviewed the 
condition of the water supply at Leicester in connection 
with the great depletion of stock, and indicated the 
sources being tap temporarily for augmenting the rain- 
fall. The corporation have now in use a pumping and filter 
station at the side of a running brook near Desford, seven 
miles from Leicester. The water is mostly drained from 
the land, and is soft and fairly good. The plant, arranged 
by Mr. J. B. Everard, Leicester, consists of a portable 
boiler by Messrs. Marshall, Sons, and Co., of Gainsborough, 
and a double-acting compound pump by Messrs. Worthing- 
ton, capable of lifting one million gallons in 24 hours. 
These have been installed by Messrs. Gunson and Co., 
engineers, and discharge the water through a 9-in. main 
to three high-pressure cleansing filters by Messrs. J. 
Halliday and Co., Ashley-lane, Manchester. The pres- 
sure is 40 lb. to the square inch. The water from the 
filters passes to Leicester direct. The plant cost about 
2000/., and the upkeep of the filters will be about 1d. per 
20,000 gallons. It will enable some of the wells yielding 
water not suited for domestic use, to be discontinued, 
but it is hoped that two years hence, when the new 
Swithland reservoir is finished, none of these auxiliary 
supplies will be required. Ip may be added that the system 
of filtration adopted was illustrated and deacribed in 
ENGINEERING, vol. liv., e 119, as installed at Crewe 


for the London and North-Western Railway. The same 
system is also in use at Colwyn Bay and Carnforth, while 
the Bedlington Local Board are putting down Halliday 
filters to deal with 40,000 gallons per hour, instead of the 
sand filters used for 16 years. 
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H.M.S. “ MAGNIFICENT.” 

H.M.S. Maeniricent, which was on Wednesday 
last floated out of the dry dock at Chatham in 
which she had been. built, is an epoch-marking 
ship, and may take her place in the line of British 
battleships which are characteristic of a type such 
as the Warrior, the Devastation, Inflexible, 
Collingwood, the ill-fated Victoria, the Trafalgar, 
and Royal Sovereign. She is the first of seven 
vessels, and though these do not differ greatly from 
the Royal Sovereign class in main dimensions, there 
are distinctions in qualities of offence and defence 
which speak very plainly of important changes in 
the science of destruction. When the Royal 
Sovereign’s design was produced, as the result of 
the collective wisdom of many of our ablest naval 
authorities, it seemed almost as if all had been done 
that could be done for some time to come; but the 
restless inventive ingenuity which is charac- 
teristic of the age, permits of no finality in 
engineering matters of any kind, much less in the 
production of war material, which seems to possess 
a strong fascination for so many minds. It is only 
by constant striving that we can hope to keep 
ahead, and it is a fortunate thing that at the pre- 
sent time we have professional officers connected 
with the administration of the Navy that are alive 
to this fact. 

The Magnificent is the outcome of this spirit ; 
manifested not only in her design, but in the way it 
has been carried out by Mr. J. A. Yates, the Chief 
Constructor ; Mr. H. Cock, the constructor in charge; 
and those under them. Just one year to a day 
since the work was commenced, the ship was ready 
to be floated. That is really a remarkable achieve- 
ment, and one upon which we congratulate Admiral 
Morant, the superintendent of Chatham Dock- 
yard. To work 6000 tons into the struc- 
ture of a complicated vessel, such as a first- 
class armoured ship, within the space of a year, 
is a feat of which any shipyard might feel 
proud. When the Royal Sovereign was floated 17 
months after her keel had been laid, it was felt 
that Portsmouth had set what in the slang of the 


08 | day is called a ‘‘ record,” which it would be hard 


to beat; but Chatham, with inferior resources in 
some respects, has, again to use a sporting meta- 


809 | phor, fairly wiped Portsmouth’s eye. There is no 


doubt that the rapid construction of the Magnifi- 
cent has been somewhat of a towr de force, and no 
trouble has been spared to beat the previous fastest 
on record. Men have been crowded on to the ship 


4 almost as thick as they could work, until at times 


the vessel has had more the appearance of a hive 
at swarming time than a dockyard-built ship, as 
one remembers them in the good old easy-going 
days of not very long back. We do not see 


what Porismouth is to do to regain its lost 
3} laurels, unless the Admiral-Superintendent can 
persuade the financial people to spend a good 
round sum in a manner that will not make a very 
big political show, and buy some new plant and 
machinery. However, we are not unthankful for 





things as they are, and rejoice in the wholesome 








rivalry which has set une dockyard to beat another. 
It is Portsmouth’s turn next. 

The Magnificent and her sister ships at Chatham, 
the Victorious and Illustrious—the former also 
being fairly well advanced, and the latter just com- 
menced—the Majestic, Prince George, and Cesar 
at Portsmouth, and the Hannibal at Pembroke, 
have all been designed by Dr. W. H. White, C.B., 
the Assistant-Controller and Director of Naval 
Construction. They are 390 ft. long, 75 ft. wide, 
the designed load draught being 27 ft. 6in. The 
weight of hull, including armour and backing, is 
10,180 tons, and the whole displacement 15,000 
tons, at least the latter is the displacement of the 
Magnificent according to particulars furnished by 
Chatham Dockyard authorities. The estimated 
horse-power is 12,C00 with forced draught and 
10,000 with natural draught, the corresponding 
estimated speeds being 17.5 and 16.5 knots. The 
coal carried at the trial draught is put down at 
900 tons, but there will be stowage capacity for 
just double this quantity, and this will give a 
radius of action of 6770 miles at 10 knots speed. 
The armament consists of four 12-in. breechloading 

ns mounted on armoured turntables within two 

bettes ; twelve 6 in. quick-firing guns placed in 
armoured casemates, four on the upper and eight 
on the main deck ; sixteen 12-pounder quick-firing 
guns, two 12-pounder boat and field guns; twelve 
3-pounder quick-firing guns, and eight.45-in. Maxim 
guns. There will be four submerged torpedo tubes, 
and one which is placed above water and points 
right aft from just beneath the Admiral’s stern- 
walk. It will be seen from this that the auxiliary 
armament is receiving still more consideration, the 
big guns being 14 in. less in calibre than in the last 
big warships, whilst 12 of the 6-in. quick-firers are 
mounted in place of 10, as in the Royal Sovereign 
class, and the 6-pounders of the latter have been 
replaced by 12-pounders in the Magnificent design. 

here are seven decks, namely, the platform 
deck, the lower deck, middle deck, main deck, 
upper deck, boat deck, and shelter deck, and above 
these are the bridges, the latter being at a height 
of 75 ft. from the keel. The middle deck amid- 
ships and the lower deck at the ends of the vessel 
are protected by an armoured deck, the average 
thickness of which is3in. Some of the plates are 
17 ft. in length and 63 ft. wide, weighing nearly 
3tons. Steel rivets have been used throughout, the 
total quantity, according to particulars furnished 
on the occasion of the ‘* float-out,” being a million 
and a quarter, the corresponding weight being 250 
tons. The stem weighs 30 tons, and the stern- 
post 8 tons. Both these are steel castings. There 
are 48 separate compartments between the inner 
and outer bottoms, the total number of water-tight 
compartments in the ship being 180; they are 
put into communication with each other by 190 
water-tight doors. It is also stated that the 
total weight of armour is 2980 tons, the cost being 
200,000/. ; some of the plates costing 20001. each. The 
ventilating arrangements are necessarily somewhat 
complex, but the system has been very carefully 
thought out, there being 10 fans, with engines 
attached. Care has been taken to protect all open- 
ings in the armoured deck with armour gratings. 
Automatic valves are also placed where ventilating 
shafts pass through bulkheads, so as to prevent the 
passage of water in case of damage. The steering 
gear is of the Rapston slide pattern. The rudder 
is of the unbalanced type now usual in these 
vessels, and is of great area. There is a steel cast- 
ing of 14 tons, which forms the frame. The tiller 
is 20 ft. long, the rudder-head having to be kept 
low in the run of the vessel, so as to be below the 
protective deck. This tiller weighs 44 tons. 

The ground tackle comprises seven anchors, 
three of which weigh 5 tons 15 cwt. each. They 
have been supplied by Messrs. Brown, Lennox, 
and Co. The main cables are 500 fathoms in 
length, and weigh 80 tons. The steam capstans, 
riding-bitts, stoppers, &c., have been. supplied by 
Messrs. Harefield and Co. For electric lighting 
there are three dynamos, each of 400 amperes, the 

ressure being 80 volts. These work the search- 
ights and incandescent lamps, of which there are 
700, for the general illumination of the ship. 
There are two military masts, each fitted with two 
fighting tops, in which are placed three search- 
lights and eight 3-pounder quick-firing guns. The 
conning towers are placed on the shelter deck, one 
at the fore end, protected by 14-in. armour, and 
one at the after end with 3-in. armour. 

We regret to say that the details governing the 
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full cost of these ships had not been completed 
when the last estimates were made up, but we are 
told that the sum of 627,5001. will be required for 
the hull of the Magnificent as a total before the 
ship is completed. The total expenditure for pro- 
pelling and other machinery is a blank in the last 
estimates, which is a curious fact, seeing that the 
engines are all but complete, and the contract must 
have been settled a long time ago. 

In disposition of armour and in the material itself, 
there is a good deal that is new in the Magnificent. 
In the first place, the depth of the armoured belt is 
very much greater than in recent ships, as it ex- 
tends 10 ft. above water-line and 5% ft. below. 
The thickness is 9 in., and Harveyised plates have 
been used throughout, excepting, of course, for the 
casemates and the deck. The arrangement of the 
latter is altogether novel, at least it has not hitherto 
been used in any British ship. In place of the 
armoured deck joining the top edges of the belt, on 
port and starboard sides, it is attached to the 
bottom edges of the side armour. In this way there 
is no overhead protection for the auxiliary arma- 
ment, but in that respect the new ship is very much 
on a footing with older ships, as the 6-in. guns of 
the Royal Sovereign class were in position above 
the thick armoured belt, and, therefore, above the 
protective deck. . Of course there are the casemates 
in both instances. The bottom edge of the sideplat- 
ing restson theouter margin of the protectivedeck, as 
stated, and rises tothe main deck, passing the middle 
deck. It extends right fore and aft, wrapping round 
the two pear-shaped barbettes and protecting their 
lower parts, thus forming a central citadel extend- 
ing over a greater part of the ship’s length. The 
armour on the barbettes is 14 in. thick. The side 
armour is backed by teak in the usual way, the 
latter being attached to a double skin plating of 
unusual thickness. At the back of the armour the 
web frames are about 15 in. deep and have strong 
reverse angles. They are spaced 2 ft., and the deck 
beams being 4 ft. within the citadel, there is a beam 
to every other frame. The beamsand frames are at- 
tached to each other by deep bracket plates. The 
beams on the upper deck are T-bulbs 8 in. deep. 
The side armour is attached in the usual way, being 
secured to the structure of the ship by special bolts. 
The nuts on these bolts are set up on a sleeve 
washer into which india-rubber is introduced to 
give elasticity, and thus prevent the bolt being 
broken off at the thread under the impact of 
shot. 

The armoured deck joins the ship’s sides at a 
point 5 ft. 6 in. below water, it being brought down 
to the bottom of the side armour, but it is above water 
level over the greater part of its area, rising quickly at 
the sides. The space below water is subdivided 
and arranged to take stores or water - excluding 
substances. A notable feature is two long passages 
on each side of the vessel, and passing over engine 
and boiler rooms, so as to form access to the maga- 
zines. These passages are suspended under the 
armoured deck. Inthe Royal Sovereign there is 
but one passage, which is central, for giving access 
from end to end inside the citadel, but below water. 
In the latter vessel, however, there is a central 
magazine between the boilers, which does not exist 
with the Magnificent class, in which separate maga- 
zines and shell-rooms are built for each class of 
gun at each end of the ship. Each of these maga- 
zines isa separate water-tight compartment, and the 
usual means are provided for flooding in case of 
fire. 

In these ships there is a central ammunition 
hoist coming up between the guns in the barbettes, 
so that powder charges can be brought from the 
magazine with the guns in any position. It is 
doubtful, however, whether very much is gained 
by this if the projectile is in the ordinary loading 
position, as it is quite as long a job to bring the 
shot round to the breech of the gun by hand as to 
revolve by power the turntable on which the guns 
are mounted. The guns are trained and elevated 
by the usual hydraulic power, but alternative hand 
mechanism is fitted. 

The vessel on the outside, before the water was 
admitted to the dock, presented the usual appear- 
ance of ships of this class. The plating and 
riveting appeared excellent, and the armoured 
plates left nothing to be desired in regard 
to contour. At the time of floating out all 
were in place but four. Bilge keels have been 
fitted for about two-thirds the length of the ship. 
They are about 3 ft. deep, and formed of double 
plating with wood between in tho usual manner, 





and are attached by a continuous angle - bar 
on each side. The ordinary bracket-frame system 
has been followed in the double bottom, and 7-bars 
are used for frames outside the citadel, the framing 
at the back of armour being as described. The 
average thickness of plating is 25 in. amidships, 
tapering to 20 in. at the ends. The outer keel- 
plate is 30 in., and the inner 25 in. At the bow 
the plating is made up to about 3 in. thick from 
the attachment to the ram for about 15 ft. to 20 ft. 
aft. 

The side and barbette armour has been supplied 
by Messrs. Cammell and Co., of Sheffield, and the 
ammunition tubes by Messrs. Bardmore and Co., 
of the Parkhead Forge, Glasgow. These tubes are 
very fine pieces of work, some being oval in section 
and, approximately, 3 ft. in mean diameter, whilst 
they extend vertically from deck to deck in one 
length. They are of 2-in. steel, and are, we under- 
stand, either bent and welded up, or swaged from 
the solid ingot. 

The machinery of the Magnificent has been sup- 
plied by Messrs. John Penn and Sons, of Green- 
wich, and is very similar to that designed by Mr. 
J. P. Hall, the managing director of the firm, for 
the Crescent. The feature of novelty about the 
Magnificent’s machinery is that induced draught is 
to be fitted, the fans being placed in the funnels. 
The trials of this vessel will be watched with in- 
terest on this account. 

The engines have no other special features of 
novelty. As stated, they are designed for 12,000 
indicated horse-power, induced draught, and 10,000 
indicated horse-power for natural draught, and 
are of the triple-expansion vertical twin-screw 
type, having cylinders 40 in., 59 in., and 88 in. in 
diameter respectively, all with 51 in. stroke. The 
high-pressure cylinders are placed forward, and are 
fitted with piston valves, the intermediate and low- 
pressure slide valve being of the double flat-valve 
type. The cylinder covers, pistons, and steam- 
chest doors are of cast steel. The cylinders are 
carried on cast-iron columns at the back, and round 
forged-steel columns at the front, the motion bars 
being attached to the back columns. The bed- 
plates are of cast steel, strongly secured to 
bearers built in the ship. The piston and 
connecting rods are of Siemens- Martin steel, 
the piston-rods being fitted with combination 
metallic packing. The crankshafts are hollow, of 
forged steel, in three separate pieces, the cranks 
being set at 123 deg. apart. The surface condensers 
are made entirely of brass, the total cooling surface 
being 13,500 square feet. The circulating water is 
supplied by four 16 in. centrifugal pumps, made by 
the engine contractors. The reversing gear is of 
the ordinary link motion type, with solid bar links 
and adjustable working parts. Both steam and 
hand reversing gear are fitted. The air pumps are 
entirely of brass, and are worked from the low- 
pressure piston-rod crossheads ; they deliver into a 
feed tank which overflows into the ship’s fresh- 
water reserve tanks. 

A Weir’s evaporator and Kirkaldy’s distiller is 
fitted to each engine-room. They will make 
together 180 gallons of fresh water per hour ; while 
the evaporators can supply 400 gallons per hour 
to the auxiliary condensers. The last - named 
are two in number, and are made entirely of brass, 
and fitted to condense the exhaust steam from all 
the auxiliary engines on board. There is a Weir’s 
feed engine in each engine-room, and a Weir’s 
auxiliary feed engine in each boiler-room. Electric 
light machinery is supplied and fitted on board. 
Air-compressing machinery is fitted in duplicate at 
each end of the vessel. Powerful boat-hoisting 
engines will be supplied and fitted on the upper 
deck. The propeller shafting is hollow, of forged 
steel 14? in. in diameter inboard, and 16 in. in dia- 
meter outside the ship. The propellers are of gun- 
metal, four-bladed, and are 17 ft. in diameter by 
19 ft. 9 in. pitch. 

The boilers are eight in number, of the marine 
return-tube type, 16 ft. lin. in mean diameter, and 
9 ft. 3in. long, each containing four of Fox’s 
corrugated furnaces 3 ft. 8 in. in mean diameter. 
They are of Siemens-Martin steel throughout, and 
are designed for a working pressure of 155 1b. per 
square inch, and a proof pressure of 245 1b. per 
square inch. The heating surface is 25,248 square 
feet, and the grate 855 square feet. The main 
steam pipes are 14 in. in diameter, and made of 
steel ; while all copper pipes of 6in. and over 
are wound with copper wire for greater security. 

The order for this vessel’s machinery was re- 





ceived by Messrs. Penn at the beginning of Decem- 
ber last year, and to-day most of it is on the wharf 
at Chatham ready for erection in place. 

The Illustrious, now in progress in a dock near 
that of the Magnificent, is a ship of similar 
dimensions, but fitted with ordinary closed stoke- 
hold forced draught. The engines are now well 
in hand at Messrs. Penn’s works. 

The floating out ceremony was duly performed 
by Lady Spencer, the whole proceedings being 
carried out without a hitch, under the direction of 
Mr. Yates, in spite of a heavy wind blowing right 
across the dock, and acting strongly on the large 
area of side exposed by the ship in her light condi- 
tion. There were present at the ‘float - out” 
Lord Spencer, the First Lord of the Admiralty ; 
Rear-Admiral Morant, the superintendent of 
the yard; Admiral Wells, the commander-in- 
chief at the Nore; Sir U. Kay-Shuttleworth, 
Parliamentary Secretary to the Admiralty; Lord 
Walter Kerr, Second Naval Lord; Mr. W. H. 
White, C.B., Director of Naval Construction; Mr. 
R. Barnaby, and other officials of the Admiralty 
and Dockyards. The caisson had been previously 
removed from the dock entrance, and the ship 
having thus been floated, there was nothing to do 
but haul her out into the basin. A float-out is not 
nearly so impressive a spectacle as a launch. 





ELECTRIC TRACTION. 

In our recent issues (see pages 643 and 712 ante) 
we have given abstracts of the papers on electric 
traction read before the Institution of Electrical 
Engineers by Mr. H. D. Wilkinson, Mr. R. W. 
Blackwell,.and Mr. Philip Dawson, and by Dr. 
Charles S. du Riche Preller. Considering the 
magnitude of the subject, and the probability 
that within a few years there will be great activity 
in this country in the matter of electrical tramways, 
the discussion was disappointing. Small and unim- 
portant points were taken up, while the broad 
features of the subject were, for the most part, 
passed over with little notice. Possibly the 
speakers felt oppressed by the presence of several 
American engineers, and did not like to disclose 
how little practical acquaintance they had with the 
subject. This consideration, however, did not 
apply to Mr. Holroyd Smith, who, having been the 
engineer to the Blackpool electric tramway some 
10 years ago, was as a veteran among novices. He 
deplored that the Americans had failed to avail 
themselves as fully as they might have done of the 
conclusions resulting from experiments and study 
in this country, before rushing into unknown enter- 
prises. The conclusions laid down by Mr. Wilkin- 
son, as the expression of current American thought 
on tramway subjects, had long ago, the speaker 
said, been enunciated here, viz., that storage 
batteries, as constructed at present, were too costly ; 
that direct current tramways could be made to pay ; 
that overhead conductors were cheap and not 
necessarily unsightly ; that underground conduits 
were desirable in busy streets, and that the trolley 
wire was suitable for the suburbs of towns. Mr. 
Smith said that there was one feature of the over- 
head wire tramways that was decidedly American— 
the trolley pole—and was a decided improvement 
upon the little rolling or sliding carriage used by 
himself and adopted in the first overhead lines 
in America. He believed that Sprague was the 
originator of the device, and the thanks of the 
electrical world were due to him. The authors of 
both papers, he went on to say, had paid much 
attention to rail bonds and feeder wires, and the 
one to which he understood preference was given, 
was very similar to the one he devised and em- 
ployed in constructing the Blackpool line more than 
10 years ago. For permanent way he had long 
advocated a double-tread rail and car wheels with 
a centre flange, and he was glad to know the plan 
had been adopted at Buda-Pesth, which was de- 
cidedly the best example of an electric tramway 
with which he was acquainted. 

On the first evening of the discussion two 
American engineers made speeches of great in- 
terest. Mr. H. F. Parshall, who is intimately 
connected with the General Electric Company of 
America, stated that since the first commercial 
electric tramways were begun in the United States, 
his time had been much occupied in designing 
apparatus for their use. As to the troubles with 
earth returns, they might have been largely avoided 
had the circuits been laid in according to principles 
that are thoroughly understood. He stated that 
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ordinary fishplates were of no use as electrical 
connections ; the electrical bonds must carry the 
whole current from rail to rail. The contact between 
the rail and the bond had been almost universally 
@ pressure contact, and experience showed that with 
polished copper pressure contacts a current density 
of 300 amperes per square inch should not be 
exceeded for currents up to 500 amperes. For 
greater currents so high a density was not permis- 
sible, since the contact surfaces could not be fitted 
so well together. With iron contacts, especially 
when liable to corrosion, 50 amperes per square 
inch was as high as was safe in most cases. In 
other words, if 1000 amperes per square inch were 
taken to be the mean current density permissible 
in the bonds, the contact ought to be 20 times the 
section of the bond. As regards the power to be 
provided for a tramway, a fair value for the energy 
taken by the ordinary cars of 8000 Ib. to 10,000 Ib., 
making schedule time from 8 to 12 miles per hour, 
was one Board of Trade unit per car-mile, cor- 
responding to from 60 lb. to 80 lb. of steam taken 
by high-speed American non-condensing engi: es 
and belt-driven dynamos used in small stations, or 
to 35 lb. to 40 1b. of steam by slow-speed Corliss non- 
condensing direct-connected plant in large stations 
The current taken in starting the car was from 40 
to 50 amperes, with the two motors placed in 
series. This current corresponded to 1600 Ib. to 
2000 lb. horizontal effort at the periphery of a 
32-in. wheel, and accelerated the car under ordi- 
nary conditions about 2 ft. per second. The 
energy taken per car-mile, Mr. Parshall continued, 
remained fairly constant through a wide range of 
speed, which pointed to the economy of as high 
tramway speeds as safety permitted. The prac- 
tice in the United States of running the cars at 4 
to 6 miles per hour in the crowded street, and 15 
to 18 miles per hour in the outskirts, seemed to 
him to be reasonable, since accidents generally 
occurred in the slow-speed districts. As regarded 
the application of alternating currents to traction 
work, the induction motor did not compare favour- 
ably with the continuous current motor for the 
purpose. 

Dr. N. 8S. Keith, another American engineer, 
gave a description of a line in California that 
ascends 1600 ft. in 3000 ft. This is the Pasadena 
and Mount Wilson Railroad, in South California. 
It would, he said, be eventually carried to the top 
of Mount Wilson, 13 to 15 miles distant from Pasa- 
dena. It now ended at the top of Echo Mountain, 
3500 ft. above Pasadena. The ascent was made 
by a 75 horse-power Keith electric motor, placed 
on the summit of the rise. The power was ob- 
tained partly from gas engines and partly from 
Pelton wheels, but it was contemplated eventually 
to derive a quantity of water from the other side 
of Mount Wilson. This water would be pumped 
up 400 ft. to carry it over the summit, when it 
would have a possible fall of 7000 ft. The pumping 
would be done by electric power generated by the fall. 

Mr. Mark Robinson, referring to Dr. Preller’s 
paper, said that it did not come home to them in the 
same way as the others, as there were no steep- 
grade lines possible in this country. He thought 
it three years too late to discuss the merits of 
slow-speed as compared with high-speed engines. 
Captain Sankey referred to the flywheel accidents 
that Mr. Wilkinson had spoken of, and explained 
a diagram he had put on the wall. A problem 
had been worked out for a two-throw single- 
action engine of 200 horse-power (presumably a 
Willans engine), running at 350 revolutions per 
minute, and it had been assumed that a short cir- 
cuit of the dynamo driven by the engine com- 
menced at the moment when the pistons were at 
their highest speed, which, on account of the angle 
of the connecting-rod, was a little in front of half- 
stroke. The angle of stop might be defined to be 
the angle described by the crankshaft from the 
moment the short circuit commenced to the instant 
the engine stopped, and evidently the greater that 
angle, the less would be the stress; and if that 
angle was nothing, representing an absolutely 
instantaneous stop, in which case the energy of the 
moving parts was taken by the spring action of the 
crankshaft, the stress was a little over 20 tons per 
square inch. The stress, however, dropped very 
rapidly ; even at 10 deg. it was not much more 
than 7 tons, and at 90 deg. it was only 1 ton, which 
was about double the normal stress produced by 
inertia in the crankshaft in the ordinary running of 
the engine. In any case the stress was a long way 
below the elastic limit ; even an angle of stop of 





about 7 deg. would do no harm to the crankshaft. 
This corresponded to a stop that would take place 
in 345th second, and he would leave it to the meet- 
ing to judge if such short circuits were possible. 

At the adjourned discussion on the 13th inst., 
the time was seriously curtailed by the proceedings 
of the annual general meeting, which came first on 
the agenda. . When the clock pointed to 9.30, the 
President, Mr. Alexander Siemens, intimated that 
any other member wanting to discuss the subject 
could send his communication in writing to the 
secretary. The gentlemen who had written the 
papers had but little time to reply, and promised 
to amplify their remarks for the Journal. The 
first speaker was Mr. Foley Robinson, who sketched 
a form of rail bond ending in large tubular eyes, 
which were to be expanded into corresponding 
holes cut in the rail webs near the neutral axis. 

Mr. Frank Lea asked for more particulars of the 
great saving claimed by Mr. Preller for electric 
railways as compared with steam. He thought it 
unwise to claim too much, particularly as it was 
difficult to find two similar lines to compare. He 
wanted to know whether the plain ladder rack of 
the Barmen line added to the cost of repairs of the 
motors, due to the greater vibration it produced than 
the stepped rack. 

Major-General Webber said that light railways, 
such as had been advocated at the Board of Trade 
Conference, would not be able to bear the cost of 
generating station and trolley line, because the 
would only have two or three trains per day eac 
way, but possibly the accumulator system might 
be improved to suit their conditions. 

Professor Sylvanus Thompson bore testimony 
that the more recent trolley lines were not un- 
sightly. He said that those in New Jersey had 
been mostly built out of capital supplied by the 
insurance companies and the Pennsylvania Rail- 
road. The former wanted good investments, and 
the latter were glad to clear out the local traffic, 
and develop their main-line business. 

Mr. W. J. Carruthers-Wain, the President of the 
Tramways Institute, said that he had experimented 
with steam locomotives, compressed air engines, 
gas engines, and oil engines, as well as with batteries 
of all types. He had introduced the overhead wire 
system into the Black Country, without defacing 
the sylvan beauties of the region. He thought 
we should see a great development of the trolley 
system. 

Mr. 8S. Z. de Ferranti said that the public had an 
exaggerated dread of overhead wires. The only 
valid objection to them that he had ever heard 
was that they would not allow fire-escapes to pass. 
He thought that engineers were capable of making 
folding escapes, and so avoiding the difficulty. 
There was too much tendency in this country to 
protect existing interests, even at the cost of 
stifling scientific progress. It would be far better 
to let each fight to protect itself. One great cause 
of the backward state of electric traction here was 
that no one had a personal interest in pushing it ; 
there were no patented systems to be exploited. 
Everybody connected with electricity should lend 
his aid to furthering tramways, because the more 
electric work there was, the better for all. 

Mr. Dallas gave an account of the development 
in America of gearing for electric cars. Sprague 
commenced with single reduction gearing, and had 
immense trouble with it. He then tried double- 
reduction gear, and the road became a success. The 
double reduction gear was used up to 1891. 
The Bentley-Knight gear had two bronze pinions 
with involute cut teeth, and a cast-iron inter- 
mediate wheel. The loss was 15 per cent., 
but this was reduced to 6 per cent. on the single- 
reduction gear becoming a success. It was usual 
to have a wheel of 67 teeth, 4 in. wide, on the axle, 
and a pinion of 14 teeth on the armature. Bronze 
pinions worked well, and reduced the noise. Raw 
hide, although much praised at one time, was no 
use, and fell to pieces. Alternate layers of raw hide 
and sheet steel had been tried, but in a short time 
the hide wore down, and the steel cut the gear like 
saws. The choice now lay, he continued, between 
forged steel and bronze. Cast-iron gear wheels were 
made from close-grained metal in which a consider- 
able proportion of wrought-iron scrap was melted. 
He had seen a nut drop between such a cast-iron 
wheel and a forged steel pinion running at 900 
revolutions per minute. The axle-box was broken, 
but the gears escaped with nothing worse than a 
mark on the pinion. Gearless motors would never 
be used for traction in cities, he considered. 








The time left for reply by the authors was so 
short that Mr. Wilkinson confined himself to a 
few words. Mr. Dawson referred to the financial 
success of electric traction, and said that the average 
cost per car-mile, everythingincluded exceptinterest, 
was 6$d. in America and 5$d. in Europe. In 1888 
there were 2,251,000/. invested in the United States 
in tramways, and the return was 5.74 per cent. In 
1893 the sum was 5,349,272/., and the return 6.63 
per cent. In 1888 the ratio of working expenses to 
gross receipts was 81 per cent, and in 1893, 69.26 
per cent. In 1888 the net receipts per car-mile 
were 2.78d., and in 1893, 4.82d. 

In his reply, Dr. Preller pointed out that very full 
details of many of the steep grade railways to which 
his paper referred, had already been contributed 
by him to ENGINEERING, and that Mr. Lea would 
there find the information he desired. He disagreed 
with Mr. Wilkinson that the copper bonding of rail 
joints should be equal to one-seventh of the cross- 
sectional area of the rails, and he instanced the 
case of the Mont Saléve line, in which the addi- 
tion of copper bonds of 0.1 square inch section 
entirely cured the disturbances of telephone and 
telegraph lines, although the rail section was 3 
square inches. Before the bonds were applied the 
disturbance was very great. He pointed out that 
Mr. Wilkinson’s load curve on an electric railway 
was entirely fallacious, since it was plotted from 
half-hourly readings, while the load often fluctuated 
enormously. In some diagrams made automati- 
cally at Marseilles the load varies from zero to 350 
amperes in the space of a minute. Dr. Preller 
dissented from Mr. Parshall’s view concerning 
alternating currents, and said that the case 
adduced by Mr. Parshall—thatof theline at Portland 
(Oregon)—confirmed his view that for the longer 
electrical roads alternating would probably before 
long supplant continuous current. As to Mr. Robin- 
son's remark that it was three years too late to 
discuss the rival merits of quick and slow running 
engines, he adduced figures expressly sent him from 
Marseilles to show that there the group of machines 
with three high-speed direct-driving condensing 
engines used 35.2 lb. of steam per effective horse- 
power, while the group with one low-speed Corliss 
engine, of equal power, used 22 lb. under the same 
conditions. He did not advocate the low-speed 
engines under all conditions ; they were, however, 
admirably adapted for lines with rising and falling 
gradients and an intermittent traffic of two cars per 
mile. He fully admitted, with Captain Sankey, 
that direct driving did not entail damage to the 
engine in case of short circuit. It was a mistake, 
he said, to suppose that steep-grade railways 
had no future in England. The whole country 
from the south coast to the Scottish Highlands 
abounded in steep-grade roads, such as those in the 
northern suburbs of the metropolis, and notably 
those in the manufacturing districts of Yorkshire. 
Atypical example ofa road suitable for light railways, 
such as were being discussed by the Board of Trade, 
was to be found in the metre-gauge road railway from 
the Lake of Lucerne to the oe ae of Stans. The 
overhead line, three miles long, was laid on one 
side of the public road, 20 ft. in width, so that the 
rolling stock, 6.5 ft. in width, left 13.5 ft. free for 
the ordinary traffic. There were 10 to 12 trains 
(each of two cars) each way per day. The resident 
population of only 3000 inhabitants used the line at 
the rate of 25 passengers per head of population per 
annum, and the dividend was 4 per cent. on the 
capital of 45001. per mile. There was no reason 
why such lines should not succeed in this country. 
This Lucerne to Stans line, together with three 
electric cable railways, will shortly be described in 
EnGineERine by D. Preller. 





H.M.S. “ ARDENT.” 

On Saturday last the official trial was made of 
the torpedo destroyer Ardent, designed and con- 
structed for the Admiralty by Messrs. J. I. 
Thornycroft and Co., of Chiswick. It will be 
remembered that a preliminary trial of this vessel 
was made on the Oth inst., when a speed of 29.182 
knots was made on a pair of runs on the mile. On 
that occasion the steam pressure averaged 197% lb., 
the vacuum was 24 in., and the revolutions 407 per 
minute.* The Ardent is a somewhat longer vessel 
than her prototypes the Daring and Decoy, her 
principal dimensions being: Length, 200 ft.; width, 
19 ft.; and depth, 14 ft.; but in general design she 


* See page 647 ante. 
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is similar to those vessels, and as we have already 
published a full description of the Daring,* we need 
not repeat the details here. The two sets of en- 
gines are also similar to those of the Daring, which 
we recently illustrated,t and the same remar 
applies to the boilers, { excepting that in the Ardent 

there is an increase in heating surface gained by a 

slight rearrangement of the tubes. There are, 

therefore, three Thornycroft water-tube boilers in | 
the Ardent, and the engines have cylinders of 

which the high-pressure is 19 in. in diameter, the 

intermediate pressure 27 in. in diameter, and the 

two low-pressure each 27 in. in diameter, the stroke 

being 16 in. 

The vessel had been taken down to Greenhithe ' 
in the early morning, the Admiralty officials and | 
representatives of the firm joining her about 
10.30 a.m., having come down by train. A start 
down river, against the flood, was at once made, the 
wind blowing a moderate gale from the north-west. | 
The stokehold hatches were closed shortly before | 
arriving off Southend pier. The wind, though off- 
shore, meeting the tide, made a nasty steep sea, 
which must have taken something from the speed, 
although the long bow seemed to cut into the 
waves without much resistance. There was also a 
good opportunity of judging the sea-going quality 
of the concave stern Messrs. Thornycroft give to 
their vessels, and there was certainly none of that 
thumping on the waves which, at one time, it was 
predicted would be produced by this design. The 
vessel arrived at the upper Admiralty buoy of the 
Maplin Mile and passed the section posts at 12.28, 
the trial commencing at that time. The following 
is a copy of the official time records : 


| Revolutions. 
Times. | 
| 
| 


Engines. Port Engines. 


| knots 
25.352 

| 30.252 

| 25.825 

\ 





397.1 
400.8 
406.7 
391.1 
402.9 
398.8 


29.708 
25.8% — | 
20.801 | 








The remainder of the three hours’ trial at full 
speed, of which the runs on the mile form a part, 
was made chiefly in Sea Reach, the wind continuing 
strong until the end. The speed for the whole 
three hours worked out rather better than on the 
Maplin Mile runs. The mean of the six latter was 
27.843, whilst on the whole three hours a speed of 
27.971 knots was reached, or rather less than the 
boat’s length short of 28 knots. The steam pressure 
averaged 196 lb., the vacuum 267 in. The mean in- 
dicated horse-power on the three hours was 4350. 
The water was altogether too rough for the draught 
to be taken with any degree of certainty, so the 
displacement is not known to us, but it will be 
remembered that the Daring, a smaller vessel, dis- 
placed 240 tons on the occasion of her official trial. 
This being also an official trial, the full contract 
weights were on board, and the fact will largely 
account for the previous performance of the same 
boat appearing more favourable in regard to speed, 
though the heavy wind and sea of last Saturday 
must have detracted considerably from the rate of 
steaming. The Admiralty officials, we believe, 
estimated this loss at a quarter of a knot, which 
appeared to us a moderate estimate. 

he three hours’ run having been brought toa 
conclusion at the top of Sea Reach—a circumstance 
which was all against the boat, having given her 
15 more miles with the wind on the bow than on 
the quarter—the usual turning trials were made. 
It is instructive to see one of these vessels steam- 
ing full speed astern in a sea. The water 
was thrown in a cascade halfway up the ensign 
staff, and fell in tons upon the deck aft. No 
damage was done, however, as the after hatches 
were closed, and the boat passed through the 
certainly trying ordeal of circles astern without 
mishap. 

The Admiralty were represented by Messrs. 
Pledge and Harding. Mr. Thornycroft took charge 
of the trial, assisted by Mr. Barnaby and Mr. J. E. 
Thornycroft. Mr. George Brown was in charge of 
the engines. 


* See ENGINEERING, June 29, 1894. 
t See 575 ante, 


ADDITIONS TO THE NAVY, 1894. 


Durine the year 1894 there were floated for the 
Royal Navy 27 vessels of various types, from the in- 


k significantly small, but tactically important, torpedo- 


boat destroyer to the Magnificent, a battleship of 
14,900 tons. In addition, there were five first- 
class torpedo-boats, each of about 130 tons. The 


aggregate displacement of all is 31,525 tons—|q 


considerably less than in the preceding five years. 
But one finds satisfaction in the reflection that not 
enly have a large number of vessels been finally 
re during the year, but the work ordered 
by the Admiralty is extensive, and we hope is indi- 
cative of an earnest effort to maintain our fleet at 
its proper strength. The new ships completed and 
passed into the fleet reserve or commissioned, in- 
cluded four battleships (Royal Oak, Revenge, 
Repulse, and Centurion), three first-class cruisers, 
four second-class cruisers, four first-class gunboats, 
and one torpedo-boat destroyer, representing a 
displacement of 97,435 tons. Only one or two 
first-class gunboats of the 70 vessels of the Naval 
Defence Act fleet remain to be commissioned. All 
have been tried, with results recently tabulated in 
ENGINEERING (page 677 ante), and all will be flying 
their pennant by the end of the financial year in 
March next, so that the scheme has been satisfactory 
alike in the design of ships, in the economy of 
construction, and in the completion within a satis- 
factory period of time. But, ashas repeatedly 
been pointed out, the Hamilton programme only 
brought the Navy up to the required standard at 
about the date of its conception; and thus the 
magnificent record of construction of the past few 
years, of which more later, should not induce relaxa- 
tion now. We have heard of a five-year Spencer 
programme, commenced about a year ago, and are 
satisfied as to the orders already given out, but 
only as an earnest of what is to}come. The first 
vessel of this programme floated is the Magnificent, 
described in another column, and in connection 
with it there are now in various stages of construc- 
tion, excluding this one, eight Magnificents, one 
Renown (of 12,350 tons), two Terribles, 14,000-ton 
22-knot cruisers; nine Minervas, 5600-ton 193-knot 
cruisers; and four sloops. Of the total of 24 


“| vessels, of 216,500 tons, ordered by the present 


Board, 14 of 124,100 tons were ordered from the 
Dockyards—five battleships, three cruisers, and two 
sloops ; and from private yards, ten vessels of 92,400 
tons—two battleships and eight cruisers. This isin 
addition to torpedo-boat destroyers. We can scarcely 
hope for similarly large orders next year, for the 
Dockyards are actively employed, but there are still 
berths for cruisers, and we hear that one first-class 
cruiser, four second-class cruisers, and one third- 
class cruiser are to be ordered this year from the 
Dockyards and some others from private con- 
tracturs, and a goodly number of torpedo-boat 
destroyers. 

We have said that the year’s total is rather below 
the average, but that the record for five or six 
years is good. The following Table indicates the real 
state of the case. It excludes torpedo-boat craft. 


Production of British Navy Ships, 1890-94. 


Year. Dockyard. Private Yards. Total. 


number! tons 
42,475 
39,150 
99,750 
1,910 
4,825 


number tons number! 
1890 22 a} 
1891 
1892 
1893 
1894 


Production of the Separate Dockyards, 1890 to 1894. 





| Average 
of Five 


| 
1894. | 1893. Five Years. 
| Years. 

| 


Tons. No. 


4,360 | 
5,430 8 
8,720 | 6 
9,530 | 11 
4,360 | 10 


32,400 42 


Tons. 


| 10,517 
| 11,826 
8,133 
6,640 
2,918 


200,170 40,034 
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Portsmouth .. 
hatham 
Pembroke 
Devonport 
Sheerness 


Totals 











2 
| 2 
| 8 

1 

9 








Chatham, it would seem, takes first place ; but this 
is due to the fact that she has the advantage of the 
Magnificent, floated on Wednesday. Portsmouth 
has the sister ship Majestic almost ready for launch- 
ing. In the former case, the keel was laid on 
December 18, 1893, in the latter, February 5, 1894. 
Moreover, Chatham was more successful in secur- 
ing quick delivery of armour-plates. In any case, 
the figures given are interesting. 

As to the details of the work done during the 
year, no word need be said regarding the Magnifi- 
cent (see page 803). The next vessel in point of 
size is the Eclipse, the only vessel launched from 
the Portsmouth yard, and built in the short space 
of seven months from the time the keel was 
laid. She is a second-class cruiser, rather larger 
even than the Bonaventure class, being of 5600 
tons displacement, of which 3140 tons go into 
the hull. She is 550 ft. long, 52 ft. 6 in. beam, 
and 20 ft. 6 in. draught. Her machinery is 
being constructed at Portsmouth also, and is 
designed to develop 8000 at natural and 9600 
indicated horse-power at forced draught, the corre- 
— speeds being 18.5and 19.5 knots. This is 
the same speed as in Bonaventure class; but the 
new vessel will carry 550 tons of fuel instead of 
400 tons — a great advantage, while the arma- 
ment will be more effective, five 6-in. quick-firing 
guns instead of two, six 4.7-in. instead of eight, 
and the same number of smaller guns. Of this 
improved type nine have been ordered, three from 
the Dockyards, two each from Fairfield, the London 
and Glasgow Company, and the Barrow Works. The 
next vessels in point of size were four 1070-ton 19- 
knot gunboats of the Dryad type. These were 
improved Ledas, but still the locomotive boiler 
was used, and although the vessels have got 
through their official trials, it is doubtful if they are 
as serviceable as they might otherwise have been. 
These four are the Halcyon, Harrier, and Hussar, 
built at Devonport, and fitted with machinery by 
Messrs. Hawthorn, Leslie, and Co., and the 
Hazard, built at Pembroke, and engined by the 
Fairfield Company (see page 420 ante). The other 
two vessels on the list are the Torch and Alert, 
which are to be floated out together from the 
Sheerness yard on the 28th inst. These are sloops, 
having large sail area, sheathed with wood and 
copper, of 960 tons displacement, with engines 
built at Sheerness of 1400 indicated horse-power, 
giving a speed of 13} knots under steam. They 
have six 4-in. and four 3-pounder quick-firing guns. 
They are 180 ft. long, 323 ft. beam, and 114 ft. 
draught. The total for the year, including tor- 


~ | pedo-boats, therefore works out as follows : 





| Indicated 
Horse- 
Power. 


| Number. Cost. 


| 


| Tons. 
| 








Total 42 179,110 =: 102 | 379,280 


It will be seen that the five years’ total is 99 
vessels of 378,890 tons, fully one-half of this tonnage 
being constructed in the Dockyards. Asa rule, the 
vessels constructed there are of the larger type, and 
it has been established that the Dockyard work in 
this case is more economical than the contract work, 
although there may not be the same certainty as 
regardscruisersor smaller craft. The average for the 
Dockyards is 40,034 tons, and for the private yards 
35,822 tons; together, 75,856 tons. Of course, 
figures alone cannot represent the work carried out, 
but it is sufficiently suggestive to state that this 
work represents a value to the nation of between 
eight and nine millions. 

It is interesting further to note the totals of the 
various Dockyards during the five years, but, per- 
haps, it will be sufficient to give the separate 
figures for two years, the total of the five years, 





t¢ See ENGINEERING, vol. lvii., page 850. 


and the average of the five years : 








| 
26,700 | 384,000 
4,825 | 67,250 


| 451,250 


£ 
1,803,576 
610,000 


2,413,576 


8 
19 


27 


Dockyards .. wat 
Private yards at 
| 








| 81,526 





Under private yards, the only work included is 
the construction of 18 torpedo: boat destroyers and 
a tug steamer. The latter, of 410 tons—the 
Dromedary—was built by Messrs, Barclay, Curle, 
and Co., Limited, Glasgow. Amongst the torpedo- 
boat destroyers are the Rocket, Surly,and Shark, by 
Messrs. Thomson, Limited, Clydebank ; the Stur- 
geon and Starfish, by the Barrow Company ; the 
Dragon, Lynx, Contest, and Banshee, by Messrs. 
Laird, of Birkenhead ; the Swordfish, from the 
Elswick establishment ; the Snapper and Salmon, 
by the Earle Company, of Hull ; the Charger and 
Hasty, by Messrs. Yarrow ; the Decoy, Ardent, 
and Boxer, by Messrs. Thornycroft; and the 
Conflict, by Messrs. White, of Cowes. The last 
three firms also contributed to the torpedo-boat 
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flotilla several first-class torpedo-boats of 140 ft. 
and 234 knotsspeed. We have, from time to time, 
dealt with the destroyers, and recorded the results 
of thetrials of those completed—the Hornet and 
Havock, by Messrs. Yarrow; the Daring, Decoy, 
and Ardent, by Messrs. Thornycroft ; and the 
Ferret and Lynx, by Messrs. Laird, so that here 
it is only necessary to say that in all cases the 
stipulated speed of 27 knots has been exceeded, 
and with such facility, that Messrs. Yarrow have, 
acting on their experience with the Havock, 
guaranteed 29 knots in a destroyer for the Russian 
Government. 





NOTES. 
Tue Stresses in LoapED ROLLERS. 

AN interesting description of experiments made 
to determine the distribution of stress in a loaded 
roller, such as is used to support the end of a 
girder, is given in a paper read before the American 
Society of Civil Engineers by Mr. A. Marston. A 
couple of rollers were prepared of glass, and fixed 
in an apparatus by means of which a definite load 
could be put on them. Polarised light was then 
passed endways through the roller, and analysed by a 
Nicol prism at the other end. Then on looking 
through the analyser a number of colour bands are 
perceived. Any particular colour corresponds to a 
certain difference in the principal stresses, whilst the 
dark bands also shown correspond to or are perpen- 
dicular to lines of stress. By taking a sufficient num- 
ber of observations, these lines of stress can be 
plotted out, and the nature of the distribution of 
stress over the section of the rollerdetermined. By 
an approximate method the author also arrives at a 
theoretical determination of the actual values of 
the maximum stresses in his two rollers, one of 
which was 1 in. in diameter and the other 2 in. 


From this it appears that when the inch roller was | Pe 


loaded with W lb. per lineal inch, the maximum 
tensile stress was 7.073 W, and the maximum com- 
pressive stress 6.437 W. In the case of the 2-in. 
roller these stresses were respectively 7.41 W and 
7.088 W. For practice the author recommends 
that Mr. George S. Morison’s formula for the bear- 
ing pressure of rollers should be adopted, viz., 
W = 250 d, where d is the diameter of the roller 
in inches and W the load per lineal inch. We may 
note in passing that the distribution of stress in a 
roller loaded in any manner whatever can be com- 
pletely determined by means of Bessel’s functions. 


A Nove. Mernop or Buinpine a Navy. 

Portugal desires to have a modern navy, and most 
naturally wishes it on the most favourable financial 
basis. The Government have, with this object in 
view, decided upon a novel course, and propose 
asking shipbuilders how many vessels of a stated 
type they will supply per annum for 20 years or 
less for an annual payment, according to the present 
scheme, of 111,111/., pluscertain advantages in the 
way of monopolies, &c. The British, United States, 
French, and German builders of the first class are to 
be asked, and the successful tenderer will be the firm 
who gives the most in the least time, and for the 
shortest period of monopoly. First a yard is to be 
constructed at Lisbon, and the Government ship- 
building factories closed. The new firm will get 
the machinery and also the staff and operatives. 
Nothing is said of foreign workers, but since the 
Government hope to educate the people in ship- 
building, they expect native labour to be employed. 
Plant, material, and fuel will be free of import duty. 
The new establishment, too, will have a monopoly 
of repairing work, not only in Portugal,but in her 
colonies, Azores, Capede Verde, and Angola; noother 
new establishment being permitted, although exist- 
ing small private works will continue. Now as to 
the expectations in the way of the new work, for 
the annual payment of 111,111). The new vessels 
are all of remarkable construction. The cruisers 
are to be wood and copper-sheathed, of 4200 tons 
displacement, of 23 knots speed, having protective 
decks, with a radius of 10,000 miles at 10 knots. 
The Japanese cruiser Yoshino is held up as a pat- 
tern. Then there are to be 10 destroyers of the 
Havock type, but with 28 knots speed, and 4000 
miles radius of action at 10 knots; 10 first-class 
torpedo-boats of 70 tons, and of the greatest pos- 
sible speed ; several colonial gunboats of 289 tons ; 
and river gunboats of 40 tons. It is a large order 
for an expenditure of 2} millions over the full 20 
years of the concession ; but it will make a mag- 
nificent navy if they only get the 10 Yoshinos they 
expect. At the end of the 20 years’ monopoly the 





dockyard and its dependencies are to be delivered 
up to the State. 


Soutn Arrican DiamonpD Minne. 

The experience of De Beers Consolidated Mines, 
Limited, for the twelve months ending June 30, 
1894, is as wonderful—if not as bewildering—as 
ever. The dividend for the year upon the share 
capital of the company (3,948,955/.) is 25 per cent., 
of which half was paid December 31, 1893, and 
half June 30, 1894. The revenue collected for the 
year was 2,923,7831., of which 2,820,172/. was 
derived direct from the sale of diamonds, and 
88,3391. from sundry investments. The net profit 
realised for 1893-4, after paying working expenses, 
interest on debentures, &c., was 1,233,198/. The 
balance brought into the account from 1892-3 was 
782,4071., and the balance carried forward from 
1893-4 to 1894-5 is 726,6671. It should be observed, 
however, that in the course of the last financial 
year the directors applied 301,700/. to the redemp- 
tion of debentures. The company has also a re- 
serve fund of 694,872/. invested in Consols. The 
average yield of diamonds per load of blue ground for 
De Beers and Kimberley for the past financial year 
was 0.89 carat. The average value of the diamonds 
obtained last year was 11. 4s. 5d. per carat. In order 
tosecure a regular and cheap supply of good colonial 
coal, the directors have subscribed 75,000/. to the 
share capital of the Indwe Railway Collieries and 
Land Company, Limited. Crushing and concen- 
trating plant has been nearly completed, aud 
when finished it will be capable of treating a large 
quantity of hard blue and cylinder lumps, which 
are always accumulating, and with which it has 
hitherto been impossible to deal. The quantity of 
blue ground and lumps on the floors at the close of 
June, 1894, was 3,532,137 loads. The directors 
have figured this stock in the accounts at 2s. 6d. 
t load, as compared with 3s. 6d. per load in 
1892-3. Notwithstanding the depression prevail- 
ing in trade, thedirectors, by controlling the produc- 
tion of diamonds, have sustained the diamond 
market, and were enabled to secure a steady price 
for diamonds all through 1893-4. The diamonds on 
hand at the close of June, 1894, were valued at 
358,7587.; the blue ground on floors at 441,5171.; 
the machinery and plant at 328,606/.; the shafts 
and other permanent works at 131,5911.; the farm 
and landed property at 642,049/.; and the claims 
at 7,499,2231. De Beers Consolidated Mines, 
Limited, is certainly one of the wonders of the 
world. 


Tue Beri Merrororitan Raliways. 

In a paper recently read before the Paris Society 
of Civil Engineers, M. P. Haag gives some inter- 
esting particulars of the Berlin Metropolitan Rail- 
ways. These lines have been constructed later 
than either those of New York or London, the 
first of them having been opened only 12 years 
ago. The engineers, therefore, were able to 
benefit by information gained from a study of 
English and American experience. The line to be 
first opened was a circle line, known as the Ring- 
bahn, which goes around the whole city, connect- 
ing up the outlying suburbs, and having junctions 
with the main lines. Some years later a second 
line, known as the Stadtbahn, was opened. This 
line cuts right through the heart of the city, in an 
east and west direction, and has junctions at its 
extremities with the Ringbahn, and also suburban 
branches and main line junctions. It is a four- 
track line, two tracks being reserved for an express 
service of suburban and main line trains, stopping 
only at the principal stations, whilst the other 
tracks are reserved for circle trains, of which there 
are two sets, one circulating on the Stadtbahn and 
the northern half of the Ringbahn, and the other 
circulating on the Stadtbahn and the southern half 
of the Ringbahn. The lines have proved very 

ular, some 57,000,000 passengers being carried 
in 1892-93, which, as Berlin has but 1,600,000 
inhabitants, is at the rate of 35 journeys per head 

er year. In London the traffic on the metropolitan 
a averages 27 journeys per head per year, aiid 
this rate has now become pretty stationary, 
there being no signs of further increase, whilst in 
Berlin the traffic is still rapidly augmenting. Of 
the total carried in Berlin, 80 per cent. are metro- 
politan passengers, 15 per cent. suburban = 
sengers, and 5 per cent. main line passengers. The 
increase of circle passengers since the opening of 
the Stadtbahn has been very great. Thus, in 
1884-5, 1,608,000 ngers were carried on the 
circle line, and in 1891-2, 8,654,000, an increase of 








440 per cent. in seven years. Owing to this 
increase, the circle lines are now to have four tracks 
laid throughout. For the metropolitan traffic the 
zone system has been adopted, and there are only 
second and third class carriages provided. Fora 
journey of not more than five stations, the fare is 
1.2d. third class, and 1.8d. second class. For longer 
journeys it is 2.4d. third class, and 3.6d. second class. 
Workmen’s weekly tickets, permitting one journey 
each way for six days per week, are issued at 10.8d. 
each. All ordinary tickets are available for use 
any time within one year. They do not bear the 
name of the issuing station, but the point where a 
passenger gets in is marked by the nippers of the 
ticket examiner at the barrier. Low fares are also 
charged on the suburban service, reductions of 50 
per cent. having been made during the past seven 
years. In spite of these low fares, the net receipts 
continue to increase, though not so fast as the gross 
receipts, as extra trains have had to be laid on, until 
now there is a three-minute service. In 1887 the 
trains run over the Stadtbahn were 306 on weekdays 
and 340 on Sundays and holidays, whilst in 1892 
the trains numbered 434 on weekdays and 484 on 
Sundays and holidays. The engine-miles run in 
the latter year were 2,652,000. At the same time 
the gross receipts were 539,100/., and the expenses 
472,8001., leaving a net surplus of 66,300/., which 
is a small return ona capital of 4,800,000). The 
line is, however, owned by the State, which, having 
the whole country to tax, is doubtless but little 
exercised by the want of a fair return on its outlay. 
It is interesting to note that the opening of the 
line has apparently not diminished the tramway 
receipts in the slightest degree, as they are still 
rapidly increasing. 





LATTICE PARADOX. 
To THE Eprror or ENGINEERING. 
Srz,—Some of your readers may wish to amuse them- 
selves calculating the stresses in the following mutilated 


Cl nd a 


b Tons 






(2750; 
form of girder, either by the orthodox method, or, if they 
have a good deal of leisure, by the principle of least 
work, K pm 4 








THE ADULTERATION OF PORTLAND 
CEMENT. 
To THE EpiTor oF ENGINEERING. 

Srr,—Although I have no connection with Messrs. 
Knight, Bevan, and Sturge’s Association, it would be 
highly interesting if, in addition to the information 

essrs. Macevoy and Holt gave in your last number, 
they would also answer the following : 

1. Was ita desire to improve their product, or to re- 
duce the cost of manufacture, which first led them to add 
Kentish ragstone ? 

2. Assuming the addition of Kentish ragstone became 
in the future a more expensive mode of manufacture than 
the old-fashioned way, are they so confident of the lasting 
improvement it makes in their manufacture that they 
would still continue to use it ? 

3. While they give the tensile strain of their product, 
are they also willing to give the chemical analysis and 
specific gravity ? 

4. Do they consider 12 months a sufficiently long period 
to decide as to the improving quality of their new manu- 
facture? 

5. Did they, when they first commenced supplying their 
customers with Kentish ragstone, advise them that they 
were now manufacturing an improved cement, or did they 
leave them in ignorance of the fact that they were not now 
supplying Portland cement made in the old-fashioned 


way? 

T doubt whether any manufacturer is so conservative as 
to object to improvements, or to the taking advantage of 
any scientific research ; all I know welcome this. But 
what many do object to, is that Kentish ragstone should 
be added to the chalk and clay after burning, and the 
material then sold as Portland cement, although I believe 
costing some 2s. 6d. to 3s. 6d. ton less to manufacture 
than when made with the old-fashioned materials alone. 
Had Messrs. Macevoy and Holt called their product 
“* improved cement,” or any other term they liked, prob- 
ably no manufacturer would have referred to the matter. 
Engineers could then have decided for themselves whether 
they would accept the new material which has given such 
good results at the end of 12 months, or whether they 
would abide by cement made in the old way, which, 
besides being, I believe, the only way recognised in any 
text-books on the subject, has stood the test now of con- 
siderably more than 50 years. 

Although, according to Messrs. Macevoy and Holt, 
Mr. White said German skill out-distanced English in 
the manufacture of cement, they did not go on to add 
that nevertheless the German Portland Cement Manu- 
facturers’ Union iy! allow an addition not exceeding 2 
per cent., and that this is only “ permi ” not recom- 
mended. They give very full reasons for not allowing 
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greater additions, amongst others that in some cases it 
takes several years to ascertain the harm added material 
does. Slag cement—which, by the way, was fe a dis- 
tinctive name—gave exceilent results up to, I think, two 
ears, but I cannot hear of any manufacturer on the 
hames or Medway now making it. I inclose my card. 
I am, Sir, yours truly, 
A MANUFACTURER OF PORTLAND CEMENT IN THE 
OLD-FasHIonED Way, 
December 19, 1894. 


To THE EprToR oF ENGINRERING. 

Srr,—If one may judge by the meeting of cement- 
makers at Cannon-street Hotel, the formation of a Cement- 
Makers’ Association, and the appointment of a committee 
of investigation as to cement adulteration on the Thames 
and Medway, we are in for a controversy as to whether 
English cement is being mixed with limestone or other 
substances hitherto reckoned as foreign matters, and, if so, 
whether such admixture can be termed adulteration. 

It is hardly fair to anticipate the report as far as it 
may be concerned with these alleged practices. It does 
not need a very extensive acquaintance with the English 
trade to know that it is practically free from adulteratior. 

In recent years, in the stress of competition during a 
period of great depression, here and there some maker 
may have tried to cheapen his cement by the addition of 
Kentish rag limestone or blast-furnace slag, and owing 
to the ordinary neat tests required by his customers, no 
lowering of quality might be apparent. But to say that 
adulteration is, or has been, widely prevalent, is to say 
what is as untrue as it is injurious to English cement- 
makers. 

Happily, the investigation. by the experts appointed 
will clear that matter up to the satisfaction of both manu- 
facturers and users. 

It is significant that up to the present only one firm has 
entered the lists in defence of using Kentish rag as an 
article of admixture ; and one cannot but admire the open 
and honest way in which their case has been stated in 
your columns. This all the more, as their case is a bad 
one. They do not seem to remember that this matter of 
mixing limestone and other substances with cement has 
been very thoroughly thrashed out years ago. Germany 
has been the ground on which this battle has been fought, 
as adulteration there was uced to scientific method, 
and is even now widely carried on. At the same time the 
great bulk of the cement trade there is combined in an 
association which rigidly guards against its members being 
allowed to turn out any cement.which contains more than 
2 per cent. foreign matter, added after burning of the 
usual carbonate of lime and clay mixture. The good work 
done by this association in guarding the interests of the 
German cement trade in its technical investigations and 
its trade advices is beyond all praise, and largely accounts 
for the excellent position of their industry ab the present 
moment. 

Cement A, 





Tensile Strain per Square 
Centimetre in Kilo- 
grammes.* 
Weeks old .. os os = ean 
100 parts cement + 300 parts cement .. 
80 + 20 ,, slag +} 
300 pa sin per eet... Tee 24.5 
80 parts cement + 20 parts trass + 
300 parts sand.. ie os --| 19.0 22.7 
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Cement B. 


| Mixed with 10 per Cent. of 
Age in | 
Weeks. | 


Fine | Lime- 
*| Sand. | stone. 


18.2 





Neat cement \ 4) 18.2 | 
” | : . 5 21.1 |} 22.0 
” i] . '. 266 | 26.4 5 
Mixed with 20 per cent. 


| 15.4 | 15.7 | 16.1 | 15. 
1303] 167 | 208 | 30: 
| 228! 946.7 | 24.7 | 98. 


Mixed with 33 per cent. 
13.9 | 13.6 10.2 
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Cement C, 
Mixed with 10 per cent. 


0.2 18.5 20.0 19.4 
22.9 24.1 24.2 22.6 
25.4 26.6 26.1 24.6 


| Mixed with 20 per cent. 


| 16.4] 16.0 | 16.9 | 17.1 
| 20.6] 28.2 | 20.0 | 20.7 
| 924! 236 | 227 | Q22 


Mixed with 33 per cent. 


14.4 146 | 148 | 11.9 
19.2 19.9 | 180 | 1€1 
19.5 21.5 | 19.0 | 18.1 


cement 20.9 
” .. 3 24.5 
ee oo] 27.5 


* To bring results to pounds per square inch multiply above 
figures by 14.228. Unless otherwise specified, above results are 
from briquettes made of 3 pew by weight normal sand + percent- 
ages of mixture named + 1 part by weight Portland cement made 
in accordance with normal rules laid down by the German Cement- 
Makers’ Association. 





Mr. Holt certainly comes to the point in saying the 
whole question hinges on whether the mixture is an im- 
provement or not. One can hardly say cement is adul- 
terated when one proves its value has been raised as 
cement. He stakes his position on the statement that 
his Kentish rag mixture does not depreciate but rather 
improves his manufacture. The tests given in his letter, 
however, prove nothing except that the cement he makes 
is still equal to the excellent reputation his brand has 
always borne. Had he given the public a comparison be- 
tween his pure cement and cement plus ragstone, in setting, 
fineness, and sand tests, a fair estimate between the two 
could have been made. eat tests in this connection are 
of no value. Probably, owing to the limestone makin 
the cement slower, a denger briquette might be made, an 
thus a higher neat test result. 

There is no virtue in Kentish rag limestone. He may 
throw it away and use fine sand instead, and he will get 
as good results. But, in a word, it may be set down as 
an axiom that Portland cement cannot be improved by 
the addition of any such substances as slag, limestone, 
sand, lime, &c., but, on the contrary, is depreciated, that 
is, adulterated. In proof, Irefer Mr. Holt to Dycherhoff’s 
experiments on this point (vide Frichtinger’s ‘‘Chem. 
Tech. der Mértelmaterialien,” pages 182-183) as given in 
annexed Tables, and, for more elabi rate proof of my 
statement, to the researches of Dr. Biéhme as given in 
‘*Mittheilungenaus den K. Technischen Versuchsanstalten 
zu B-rlin,” 1884. I do this very respectfully, and under 
the impression the —— fashion of neat tests may 
have to some extent misled him in his researches. 

After all, with the purest and best adapted raw 
materials in the world. with unrivalled shipping facilities 
and connections, the English cement trade has it in its 
power to maintain itself in front of all competitors, but 
this it will nov succeed in doing unless it makes a better 
use than hitherto of the advantages accruing from higher 
technical leading in the manufacture, in better organised 
selling, and association for combined protection of its 


interests. 
Rochester. J. L. Spoor. 


PROPOSED ASSOCIATION OF PORTLAND 
CEMENT MANUFACTURERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Being deeply interested in all matters relating to 
Portland cement, I have followed with close attention 
the details of Mr. Bevan’s attempt to induce manufac- 
turers to form an association, pledged to exclude admix- 
tures of all kinds with the cement after calcination, and 
to limit the definition of ‘‘ Portland cement ” to a material 
prepared from carbonate of lime and clay, fired at a high 
temperature and reduced to powder. These points were 
very definitely brought forward at the Cannon-street 
meeting, and were fairly discussed by makers of cement, 
whose names will carry the utmost weight, and whose 
opinions are valued by all who have carefully studied this 
question. In your issue of the 14th inst., Messrs. 
Macevoy and Holt strive in their very plausible letter to 
put the matter upon a somewhat different basis, and 
would, doubtless, wish to persuade the cement user that 





| they were acting on his behalf and in his best interests in 


‘diluting ” (may I say, if ‘‘adulterating ” is objected to) 
the cement with a variable percentage of ground Kentish 
ragstone, which, for the purpose of my argument, we will 
admit has a value of 53. per ton. Now, the whole of this 
unfortunate business—for it is ‘‘ unfortunate,” and it is 
somewhat humiliating that any of our English manufac- 
turers should have to stand forward as the advocates of a 
vicious system—arises from the very imperfect and inade- 
quate tests which satisfy most cement users, and which 
fail to bring out the defects which, even now, are 
characteristic of English cements, as compared with those 
made on the Continent. 

The best cements produced in this country are ad- 
mixtures of from 75 to 90 per cent. of cement with from 
25 to 10 per cent. of absolutely inert hard unground 
“core,” which for all practical purposes counts as so much 
sand, ‘‘If the expert cement-maker knows that by 
grinding his cement a little finer it will give equally good 
tests when mixed with 10 per cent. or even 15 per cent. of 
finely-ground slag or limestone, or Kentish ragstone,” 
say your correspondents, ‘‘ why should we not make this 
little exchange ?” Ten per cent. of ground ragstone costs us 
6d., and we give you this valuable addition in place of 10 

r cent. of Portland cement, for which you have foolishly 

m paying other makers 3s. ‘‘ You get a better article 
at the’ same price as before, which shows a higher tensile 
strength, both neat and when mixed with sand; what 
have you got to grumble about?” Here you have the 

tter in a nutshell : What has become of the customer’s 
half-crown? It will be well within the recollection of 
those of your readers who have paid any attention to what 
has taken place abroad during recent years, that this very 
question was fought out in Germany more than 10 years 
ago, and that the admixture of less valuable ingredients 
with Portland cement was at that time fully investi- 
gated by some of the most learned Continental ex- 
perimenters.* It was then conclusively proved, by 
means of a long series of elaborate tests, that all these 
additions were injurious. Very much more cunningly 
compounded “‘ dilutions ” than the somewhat crude doses 
of ragstone which satisfy Messrs. Macevoy and Holt, in- 
volving the use of delicately adjusted combinations of 
slag, ultramarine, and plaster-of-Paris, were tried and 





_| found wanting, and as a result German manufacturers 


bound themselves to exclude admixture of every kind, 
which they declared to be a “‘ fraud upon the consumer.” 
The use of 2 per cent. of plaster-of-Paris, was, however, 





* See Minutes of Proceedings, Institution of Civil 
Engineers, vol. lxxiii., 1883. 





agreed upon with a very special object in view, namely, 
its selenitic action upon the free lime. This I must not 
trouble you with now; aJl I need say is that it was de- 
monstrated conclusively that the possibility of improving 
cements by such additions was owing to imperfect grind- 
ing and to defects in the system of testing. The time 
has really come for all engaged in making and using 
cement, in this country, to unite together in one powerful 
association, in order to formulate a satisfactory definition 
of ‘‘ Portland cement,” and to decide upon a uniform and 
generally acceptable system of testing. 
I am, Sir, your obedient servant, 
Gitpert R. REDGRAVE. 
The Elms, Beckenham, December 19, 1894. 





CYLINDRICAL v. WATER-TUBE BOILERS. 
To THE EpIToR OF ENGINEERING. 

Sir,— In the light of recent discussion in your columns, 
the following particulars may be of interest to those of 
your readers who are sceptical as to the advantages and 
capabilities of the Belleville system of water-tube boiler. 
In order to ascertain the comparative evaporative effi- 
ciency between the ordinary cylindrical single-ended 
boiler and boilers of the Belleville type, the following 
trials were made: 

A vessel with cylindrical single-ended, three furnace 
boilers was selected. Two of these boilers worked in 
battery were used, the total grate surface being 138 square 
feet, and the total heating surface 3880 square feet. A 
group of four Belleville boilers, having a total grate sur- 

ace of 135 square feet, and heating surface 3842 square 

feet, was then selected for experiment. It will be ob- 
served that as regards grate and heating surface, the 
boilers above mentioned are practically identical, the cy- 
lindrical with the water-tube. Trials were made in order 
to ascertain how many pounds of water could be con- 
verted into dry steam per pound of coal, burning the 
same with natural draught and at approximately equal 
rates of combustion. he vessels were moored along- 
side the quay, and water was taken from the town main 
and measured carefully into tanks before being pumped 
into the boilers. The trials were made at the same place, 
by the same staff, with the same quality coal, and under 
as nearly as possible the same conditions, in order to 
render the comparative trials perfectly fair. The results 
were as under : 


Belleville Boilers—Evaporative Trials. 
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It should be noted that the above results were obtained 
from cold feed water, and that the water-tube boiler 
raised steam to 200 lb. pressure against the cylindrical 
boiler at from 110 Ib. to 138 lb. ) 

This was necessary in order to make the comparative 
trials perfectly fair, because, although in the Belleville 
boiler steam was raised to 200 1b. per square inch, it was 
reduced to 135 lb. per square inch at the engines, whereas 
in the cylindrical single-ended boilers the engines were 
—- direct from the boiler at the working pressure. 

n all the trials the water-tube boilers had very much 
the best of the battle. Moreover, owing to the reduction 
of pressure between the boilers and engines, the steam 
was delivered to the engines in a superheated condition 
in the case of the Belleville, and was consequently plus 
this advantage. ; 

Now the question of weights. The cylindrical boilers 
were to Admiralty regen. $s and weighed, together with 
water, legging, fittings, and uptakes complete, about 100 
tons. The Belleville boilers weighed with casings, brick- 
work, fittings, water, and all appurtenances peculiar to 
the system, about 50 tons, showing a saving of, say, 50 
tons in favour of the water-tube boiler. f 

Having so dealt with the ee questions of evapora- 
tion and weight, there is still another feature which, in 
the opinion of those who thoroughly understand the 
system, places the Belleville boiler before other water- tube 
boilers as a serious seagoing generator. We allude to the 
fact of the boiler being composed of separate elements, all 
interchangeable and readily accessible, which enables the 
engineers to examine and clean all heating surfaces with 
the greatest facility, thereby insuring that the boiler 
maintains its original efficiency. Should a tube leak at 
sea, it is the work of a few minutes to remove the element 
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containing the damaged tube and replace it by a spare 
one. In short, whereas the majority of water-tube boilers 
in the market retain certain features of the water-tank 
boiler, inasmuch as they have tubeplates and tubes ex- 
panding therein, the Belleville boiler consists of tubes 
pure and simple, and may be considered rather in the 
light of a high-class and ingenious mechanical contrivance 
for the generation of steam than a boiler in the generally 
accepted sense of the word. 
Yours faithfully, 
For Maudslay, Sons, and Field, Limited, 
Joun Sampson, Director. 
Lambeth, London, S.E., December 19, 1894. 





THE POSITION OF NAVAL ENGINEERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—When I read the Order in Council with reference 
to the charge pay of engineer officers R.N., which ap- 
peared in your correspondent’s letter in your last issue, I 
thought to myself, ‘‘ At length there is some prospect of 
the duties and responsibilities of this branch of the service 
being properly, or, to quote the Admiralty’s own word, 
‘adequately,’ recognised and met.” I attributed, in my 
innocence, this improved state of affairs to the influence 
of the Parliamentary Section of the Admiralty, i.e., Earl 
Spencer, Sir U. K. Shuttleworth, and Mr. Robertson, as 
these statesmen have always shown a desire to treat all 
branches of the public service administered by them with 
justice, and all complaints from any section of their de- 
partment entirely upon its’merits and apart from all other 
considerations. 

The following words in the Order in Council of August 
7, 1894, ‘‘ We are of opinion that, in consideration of the 
increased responsibility devolving on engineer officers b 
the size, complexity, and number of engines in eac 
vessel, the present system of payment of charge pay 
according to the indicated horse- power no longer 
adequately represents the actual amount of responsi- 
bility” of the engineer officer in ** each case,” led me to 
think that a new era of justice to the engineer branch 
was dawning at the Admiralty, for I considered that the 
word ‘‘adequately” meant “sufficiently,” and that in- 
stead of reducing the rates of charge pay in many ships, 
and limiting in all cases the maximum rate payable to its 
present amount, the future increases in the duties and re- 
sponsibilities of engineer officers would be met by a pro- 

rtionate increase in the remuneration of these officers. 

n no single case in any modern vessel has the Admiralty 
increased the rate of ‘‘charge pay ;” in only one case that 
I know of in the whole Navy has the Admiralty sanc- 
tioned an increase of ls. per day, i.e., the Malabar, the 
sole survivor of the Indian troopships, while in many 
cases the charge pay has been reduced by 3s. per day. 
Surely the “adequacy” of the consideration which 
the Admiralty bestows upon engineering matters is 
astounding ! 

It is difficult to understand by what method of reason- 
ing or by what ideas of justice the Admiralty was guided 
in deciding to increase the rate of charge pay for one ship, 
and to reduce the rates, by much greater amounts in some 
cases, for no less than 20 ships, in the face of the Order in 
Council they have succeeded in getting issued. The 
comparison between the various types of war vessels in 
the Navy can, of course, never remain a constant quan- 
tity, seeing that every advance of modern engineering 
and shipbuilding science necessarily alters the conditions 
in each type, either by ae greater speed, armament, 
or labour-saving appliances, all of which, while adding to 
the efficiency of the ship itself, invariably also add to the 
responsibility of her engineer officer. 

he engineer officers have never yet been treated with 
any liberality. Every little concession in pay or rank 
has only been given them after years of complaint by 
themselves, or after years of representation by those who 
have seen that the efficiency of a steam Navy depends in 
a very great measure upon the satisfactory position of 
the engineer branch. It may, therefore, be taken as a 
matter of absolute certainty that when the rates of charge 
pay for the vessels enumerated by your correspondent 
were fixed, those rates were not excessive, and were not 
considered by the Admiralty to more than compensate 
the engineer officer in each case for his responsibility. If 
these rates have for so many years been considered to 
‘* adequately ” meet the engineer officer’s responsibilities, 
what has suddenly happened to make them more than 
“‘adequate”? If newer ships have increased in com- 
plexity, have the others decreased ? 

o one, of course, will attempt to deny that the 
responsibilities of the engineer officer of a modern battle- 
ship or cruiser, like the Majestic or Blenheim, are not 
much greater than they are in the old-type battleships or 
cruisers enumerated in your last issue; but one would 
naturally think that in these newer-type vessels which I 
have just named, the maximum rate of charge pay 
should be increased, in consideration of ‘‘ the size, com- 
plexity, and number of engines in each vessel,” and the 
responsibilities of the engineer officer in connection there- 
with. But no! No matter what engineering science 
may do for the Navy, the only effect which its growth 
and advance will have upon its professors, according to 
the system now being inaugurated by this latest Order in 
Council, will be to penalise them. The maximum of 9s. 
per day is not to be exceeded, and the day may not be 
far distant when the chief engineer of the Majestic or 
Powerful may be considered to receive “adequate” re- 
muneration by charge pay of 1s. per day, while the chief 
engineer of the Calliope, of Samoan fame, or even of the 
Impérieuse, to out the same line of argument, will 
have to pay, Asa | of being paid, for the privilege of 
serving in the Royal Navy. 

This latest interference with the pay of the engineer 
officers can have no other effect than to considerably alter 





the zeal and the interest which they take in their duties. 
The Admiralty has already found it necessary to suspend 
the optional retirement of engineer officers, and to post- 
pone such retirement for five years, without any in- 
creased consideration for five years’ extra service bein 
granted these officers. It is these “‘suspended” ol 
officers who will probably be immediately affected by the 
reduction in charge pay, for after serving for 30 years in 
all grades in the modern ships, they will, at the age of 50, 
in the majority of cases, have exhausted all their nerve 
and energy. They will at that age not be considered fit 
physically or mentally for the trying position of chief 
engineer of a modern 17-knot battleship, or a 23-knot 
cruiser, and in their old age will be relegated to the older 
type ship, on a rate of charge pay much reduced below 
that which they have probably received for the same 
ship at an earlier period of their career, with the further 
prospect (vide paragraph E of the Order in Council) of 
seeing this rate still further reduced at intervals of three 
years! Why is it that whereas in every other branch of 
the Navy increased age, rank, and service carries with it 
increased pay and emoluments, in the engineer branch, 
owing to this new arrangement, the reverse will obtain ? 
Where is the logic or the justice of such a position? Is 
it an attempt to throw a red herring across the trail, and 
to divert the attention of the engineer M.P.’s from their 
endeavours to get the whole steam branch placed in that 
position which its importance to the country demands? 
December 17, 1894. OBSERVER. 





FILTRATION OF SEWAGE. 
To THE Eprror oF ENGINEERING. 

Srr,—As ENGINEERING has given prominence to the 
valuable experiments of the Massachusetts Sanitary 
Board of Health, permit space to show that in this country 
at least equally good results have been achieved on 
similar lines, without that State aid which, if more 
freely given in England, would perhaps prove of advan- 
tage to the public at large. 

he reportof the Massachusetts Sanitary Board of Health 
says ‘‘the best results ” were obtained by passing the sewage 
through gravel filters 15) and 16d, and subsequently through 
fine sand in filter 12a, “‘ no form” of chemical treatment 
being employed. Under these conditions 95 per cent. of 
the organic matter was removed from sewage on a calcu- 
lated volume of 256,000 gallons per acre per day for seven 
consecutive days, or about 50 gallons per day per yard of 
area of the filters employed, about 70 per cent. of the 
organic impurity being removed by the preliminary gravel 
filtration. 

In a former letter to ENGINEERING I gave particulars of 
an experiment at Kingstown, with a constant flow of 
1000 gallons of sewage per 24 hours, taken direct from one 
of the town sewers, the main object being to determine 
whether by aerification it was possible to control the 
nature of the fermentation in sewage. Apart from this 
am, the process in effect was precisely the same as 
that exerted by the preliminary filtration adopted by the 
Massachusetts Sanitary:Board of Health, as in both 
cases ‘‘ no form” of chemical treatment was employed 
(though at Kingstown the sludge was recovered in two 
separate deposits free from all,forms of extraneous matter, 
plus sand), the area of the apparatus being 12 ft. by 3 ft., 
or 4 yards. The sewage dealt with was at the rate of 
1,210,000 gallons per day, or 250 gallons per Ky per 
day for 25 consecutive days, over which period the ex- 
periment was continuous for the first seven days. The 
average amount of organic matter removed from the 
sewage was 89.60 per cent., and for the whole period 77 
per cent., compared with 70 per cent. for the gravel filters 
15) and 160. I am, however, unable to give a com- 
plete comparison, because the Kingstown experiment did 
not include sand or soil filtration, but it is obvious the 
result would be equally favourable as for the preliminary 
process with which it actually compares. 

The report unfortunately omits data regarding sludge, 
its disposal, &c. At Kingstown, average daily analysis 
showed that 104.46 grains ‘‘of dry matter” per gallon 
were arrésted in the apparatus, which, taking 20,000 
gallons as the volume of sewage treated, gives over 3 cwt. 
of dry sludge, whereas the entire contents precipitated 
with 2 lb. of fine basic slag and dried to within 10 per 
cent. moisture, weighed but 64 Ib., 16 per cent. of which 
wassand. The reduction of sludge matter “ to one-fifth” 


the normal weight originally present in the sewage, wasin | f 


part due to putrefactive ferment occurring in the latter 
stages of the experiment. 

n conclusion, permit me to say that phenomena ob- 
served indicated improved results since obtained by 
special form of apparatus, which permits of the combina- 
tion of sewage procedure with the ordinary routine of 
electric supply. The latter process, in addition to offering 
a great economy in maintenance charge for the two pro- 
cesses when carried on apart, provides the most effectual 
form of disinfection for sewage free of cost, and which, 
with efficient air supply, gives real control over the nature 
of the fermentation, and provides a means for continual 
destruction of the volatile organic impurities of sewage 
which modern research attributes as the vehicle, if not 
the originating cause, of the increase in epidemic disease. 

I am, yours faithfully, 
HILi-HARTLAND. 
728, Grimesthorpe-road, Sheffield, December 17, 1894. 





THE BRIARE CANAL AQUEDUCT. 
To THE EpiTor oF ENGINEERING. 
Srr,—Your article on the Briare Canal Aqueduct is a 
very interesting one, and written with a very appreciative 
spirit towards our system of navigable waterways, and is 
particularly gratifying to myself. Will = permit me 
space to make a few remarks upon the subject? I think 








there is something, ergy a misleading in the compari- 
sons which you establish between the canal aqueducts of 
France. On the one hand you refer to four great struc- 
tures built of masonry and opened to traffic—those of 
Agen, Digoin, La Guétin, and to that of Briare, a steel 
tank structure, now on the point of completion. On the 
other hand, you place the aqueduct of Meatevuilien—6 
striking and beautiful engineering work, located in the 
district of Morvan (department of the Niévre), and form- 
ing part ot a feeding channel of the Nivernais Canal. This 
last - named work serves only to assist in maintaining 
the water supply of the Nivernais Canal, and not for boat 
traffic. Its channel is only 6 ft. 6 in. wide, and 31.5 in. 
deep at the normal level, and it is owing to this very 
restricted duty that such unusual lightness in construc- 
tion was possible; it is composed of a large number of 
small arches, and not of three arches of 26 ft. span. The 
largest aqueduct in France, constructed simply as a water 
channel, and not for navigation, is that of Roquefavour, 
in Provence, the maximum height of which is 271 ft. 2 in., 
nearly double the height of the Pont-du-Gard, an ancient 
Roman aqueduct, which is 155 ft. 6in. There exist in 
France many other works of the same class, but of less 
importance. 

Canal aqueducts adapted for navigation are not 
numerous, and of such works on a large scale, carrying 
canals over rivers, there are only four examples in 
France, 

Yours faithfully, 
E. MazoyeEr, 
Engineer-in-Chief, Ponts et Chausées. 
Nevers, December 15, 1894. 





MESSRS. DONKIN AND KENNEDY’S 
STEAM BOILER EXPERIMENTS. 
To THE EpiTor oF ENGINEERING. 

Str,—In reply to the letter of “‘ R. H. B.” I shall have 
pleasure in adding to the summary Table, now in pre- 
paration for your columns, the particulars of the oes 
used in the different experiments, and I thank this gentle- 
man for reminding us about them. 

The chimney draught was always taken as near to the 
chimney bottom as practicable. The particulars of the 
opening of the dampers largely affect the relations 
between the effects of chimney draught and the rate of 
combustion in any test boiler, as you, also, have kindly 
indicated in your footnote. 

Yours truly, 
Bryan DONKIN. 

Bermondsey, S.E., December 17, 1894. 





CAPITAL AND LABOUR. 
To THE EprTogn or ENGINEERING. 

Smr,—I have read the lengthy correspondence in your 
columns on this subject with very great interest as a hard- 
working man, and the more so as I have been a careful 
student of history for 34 years, and I have personally 
studied the labour question in Europe, from St. Peters- 
burg to Gibraltar, and also in the United States of 
America. 

The questions I asked in my former letter have not 
been answered by ‘‘F.G. W.,” but that does not matter, 
as he, and I thank him for it, distinctly admits the 
following : 

1. That people are to be paid in money for work done, 
therefore the aboriginal system of barter is not to be 
considered. 

2. That if a man invents an improvement he is to be 
paid, again in money. 

And finally, he agrees that every trade or manufacture 
in the —_ om must be formed into one big “‘ society,” 
and then adds, ‘‘ under proper organisation.” 

And now one word on the ridiculous similes of 
“EF & WwW." 

He says —— coaches gave way to railways, &c., 
and therefore the present system of making and supplying 
the produce of bakeries must give way to his ill-digeste 
scheme, which is as impracticable as the wish of the boy 
who cried for the moon. 

The coach went before the train because the latter was 
faster and more economical ; neither of these advantages 
could by any possibility be secured by “‘ F. G. W.’s” 
scheme for working bakeries or any other trade or manu- 
acture. 

“FF. G. W.” says further that the country paid 20 
millions sterling to free the black slaves, and, there- 
fore, it should pay an infinitely larger amount to free the 
labourers in this country ! ! 

The slaves were freed from literal slavery, i.¢., given 
freedom of action. There is absolutely no sense in his 
analogy. 

The working man is only a slave to idleness or determi- 
nation not to work; he is not a slave to any person 
or persons. But, for the sake of argument, suppose 
““¥F. G. W.’s” system tried with the bakeries, and also, 
say, the cotton manufacture. 

First, bakeries. Every village, every parish would re- 
quire its bakery, for obvious reasons. But that is only a 
—_ item in the scheme ; so far there would be no diffi- 
culty. 

In this, as in all manufactures, the main difficulty is 
the distribution. It is there that the real work comes in, 
and not only the mere distribution, but finding out what 
supply will find the readiest and largest demands. The 
men employed in manual labour could not get as much 
pay as those who would have to give longer hours and 
exercise their brains in dealing with customers and their 
endless wants and fancies and complaints. 

If ‘* F. G. W.” will work this out in figures, as I have 
done some years since, he will find that brain power ma 
be possessed by every one, but not one in a hundred will 
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take the trouble to develop and use it, and those who do 
have to be paid proportionately. I must explain that 
simply reading books and committing the contents to 
memory is only a small part of the brain work of a suc- 
cessful man, and that is the reason why scholars (as such) 
are often poorly paid. Successful men have to deal with 
books and facts and figures, but, far beyond that, they 
have to manage men. But bakeries are chiefly kept 
going by a more or less local demand. Of course I am 
not including the great biscuit industries, whose products 
go all over the world, and in these the very essence of 
success is the getting of orders, the exercise of brain 


wer. 

Let us take the cotton trade. I know much about this 
and one great fact stares ‘‘F'. G. W.” in the face. I can 
give him scores of instances of successful concerns, whose 
success has been the result solely of unremitting energy 
and continuous work and powers of organisation of ont 
man. And, further, I can give him the same number o! 
instances of decrease of profits and frequently loss when 
that one man has gone. Novelty of design, new machi- 
nery to improve the make or to lessen the cost of produc- 
tion, ability to obtain orders, and so forth, are necessary 
factors in making a mill pay, and then, in addition, the 
power of organisation, a gift which few possess. 

Now if all the cotton mills were in the hands of the 
State or a State-controlled body, it would be simply im- 
possible to make the profits that are now made, because 
of the huge proportion which foreign orders bear to the 
whole. The profits could not be regulated, and therefore 

- individual energies would cease, the trade would lessen, 
and thousands of hands now employed would have no 
work to do. 

A atill stronger case could be made out in considering 
shipping and the working of mines and minerals, with all 
the intricate interests that are interwoven with them. 

I wish ““F. G. W.” would read Guizot and Thiers 
on the working of centralisation and the evils that arose 
in France. And I wish he would spend the time that I 
have done in studying the waste and misery caused by 
State control on the Continent. 

Then regarding inventions. 
entitled to be paid. By whom ? 
merits of an invention ? 

It takes geoneesy years of costly work to prove an in- 
vention. Now this cost of time and trouble and anxiet 
is borne by one man or by a few, and generally it is all 
thrown away ; this is a well-known fact, and the few suc- 
cessful inventors reap their reward. “ F. G. W.” does not 
grudge them. But if his scheme or schemes are carried 
out, the whole community must bear the brunt of the 
failures, and if they did, clearly they, and not the suc- 
cessful inventors, must reap the benefits of the few suc 
cesses. If so, no individuals would consent to go throug! 
the trouble of inventing. 

I should like to assist ‘‘ ’. G. W.,” but he has not even 
attempted to think out the difficulties that are in every 
direction. No business, however small or large, is suc- 
cessful without proper organisation, and each may be 
likened to an army, large or small. 

If ‘‘ F. G. W.” will read the critical histories, as I have 
done, of the wars in Europe, India, the United States, 
and in this country, he will see that the difficulties in- 
crease in proportion to the numbers that have to be em- 

loyed, and where armies have grown to huge dimensions. 

ake the Grand Army of 1812 as an example. The size 
alone caused such a delay that Napoleon’s calculation: 
were thrown out by three months, because ib was impos- 
sible for his guiding hand to be felt everywhere. 

Tf the profits from bakeries or cotton mills that go into 
the hands of the “‘ proprietors” were totalied up on one 
side, and then the diminished profits that would be made 
by “F. G. W.’s” schemes totalled up on the other, the 
difference would be so enormous that there would not be 
sufficient to pay the working man the proportion he gete 
at present, and nothing at all to pay for the organiser. 


He says inventors are 
Who is to judge of the 








CARBIDE OF CALCIUM. 
To THE Epitor oF ENGINEERING. 

Srr,—The electric furnace has recently been applied to 
mixtures of lime and coal-dust, with the result of pro- 
ducing a compound before unknown to chemistry, 7.c., 
carbide of calcium. This sabstance as it comes from the 
electric furnace is a slag-like mass, in parts she wing a 
crystalline fracture with a lustre like felspar. 

Tts remarkable property is that on contact with water 
it develops a large volume of gas, which appears to be 
mainly acetylene. ‘ 

Thus if a fragment of this rock-like mineral is sprinkled 
with drops of water, is given off, which if ignited 
continues to burn, so that by simply dipping the fingers 
in water and throwing a few drops from time to time on 
this stune, it will continue to blaze until entirely converted 
into lime. ' 

By introducing a quantity of this carbide of calcium 
into @ closed vessel connected w:th an automatically re- 

lated water supply, gas available for illumination can 
= readily generated under any desired pressure. _ 

Whether the cost of producing this compound in the 
electric furnace would be such as to allow of its industrial 
application, remains to be proved ; but it would be of use 
in certain cases where the economic question was not 
controlling, and it is certainly a very curious compound. 

Henry Morton. 

Stevens Institute of Technology, December 8, 1894. 








THE NIAGARA POWER WORKS. 
To THE Eprror oF ENGINEERING. 
Srr,—During a recent visit to the United States I had 
the opportunity of visiting the Niagara Power Works, at 
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present under construction. By the {courtesy of; the ree 
presentative of the Cataract Construction Company, who 
are carrying out the work, I was enabled to photograph 
the outside and inside of the Power House as it now 
stands. I send you copies of these, in the hope that they 
may interest some of your readers, 

Photograph Fig. 1 shows the exterior. In the fore- 
ground is the canal destined to lead the water from the 
Niagara River at a point above the falls, at the high level, 
to the Power House. On the left of the canal are ten 
openings, each intended to supply one turbine. Four of 
these, opposite the Power House, are fitted with strainers, 
but only three will be used in the first instance. On the 
right of the canal are other openings which can be used 
either for supplying private consumers with water for 
power purposes, or for the ——— of electricity. The 
Power House is now probably only a nucleus of what it 
will some day become. The end of the building next the 
spectator is only temporarily built up, with a view of pos- 
sible extension along the side of the canal. The bridge 
across the further end of the canal carries the subway in 
which the electric conductors will be carried to Buffalo, a 
distance of 22 miles. 

Photograph Fig. 2 shows the interior of the Power 
House, The wheel pit is seen in process of being arched 
over to support the alternators. The pit is about 140 ft. 
deep, and three turbines, each of 5000 horse-power, are 
already in place at the bottom. The vertical shafts from 
these can be seen pores from the pit, ready to receive 
the armatures of the alternators. The water is conducted 
to each turbine by a vertical pipe, 7 ft. Gin. in diameter, and is 
applied in such a way that the weight of all the revolving 
portions, including the shaft and armature, is approxi- 
mately counterbalanced. 

All the work is of the best and most careful description 
which augurs well for the future success of this bold 
undertaking. : 

am, 


47, Victoria-street, S. 


faithfully, 
Vv. ARCHIBALD P, Hzap. , 
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Russtan Locomorive Burtpinc.—The administration of 
the Russian State Railways proposes to establish loco- 
motive building works at Kherkhoff and Warsaw. 


Tur SuriretmMa Minzs 1n Norway.—Although the 
Sulitelma mining district has been known to possess rich 
deposits for some 20 years, the difficult natural con- 
ditions for transport prevented their being worked, 
and it is only within the last few years that an energetic 
Swedish company has taken the matter thoroughly and 
rationally in hand. The mines are situated on both 
sides of the mountain lake Langvond, and much pre- 
paratory work of varied nature was done prior to the 
work being taken in hand, nor has there, in any respect, 
been omitted anything which could bring the large in- 
stallations in every respect up to date. It seems proved 
beyond a doubt that the Sulitelma mines are the largest 
and best copper mines in Scandinavia, and that they, in 
all probability, can be extensively worked for centuries 
without being exhausted. The quality of the ore is ex- 
cellent. The es egg! sulphur ore not only con- 
tains a large percentage of copper, but a small one of zinc, 
and is remarkably free from other impurities, so that, for 
instance, 10 per cent. salt is sufficient for completely 
chloridising the Sulitelma ore, whilst other ores containing 
the same percentage of copper require 17 per cent. or more 
for that purpose. The cement copper is completely free 
from arsenic, antimony, and bismuth. The auxiliary 
product, purple ore, contains 60 per cent. of iron, and is 
80 free from impurities, that it commands a price of 12s. 
to 15s. per ton at iron works. The railway between 
Helarmon, at the Langvondet Lake, and the Skjiénstuen 
at Overvand is now completed, and although it is only 
some eight miles long, it can probably sage a to being 
unique in Europe, the natural difficulties being quite ex- 
ceptional. A number of hands have been drawn from 
Sweden, from the districts of Koikkjokk and Jokkmokk, 
and also from Finland a number of men have found 
employment at Sulitelma, 
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THE UNION COMPANY’S SOUTH AFRICAN 
LINER “NORMAN.” 
(Concluded from page 733.) 

WE conclude this week our series of illustrations of 
the Union Company’s South African liner Norman. 
On page 814 we reproduce detailed drawings of the 
condensers, These were described at length in con- 
nection with the machinery in our preceding article ; 
but for convenience one or two of the leading points 
may be mentioned. They are of cast iron, with solid 
drawn brass tubes J in. in diameter and 171. W.G. thick, 
packed with cotton cord and brass screwed glands. 
There are 1719 tubes in each condenser, arranged in 
two series, with a 4-in. supporting plate for the middle 
of the tubes, The tubes are 16 ft. 74in. long, the 
total surface being 6540 square feet. The details are 
so clearly shown that it is not necessary to enlarge 
upon them here, further than to state that all stays 
and fittings are of brass. 

We also give engravings of the propellers, which like- 
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wise we described last week. The dimensions, &c., 
are as follows : 


Diameter ... ae as id 17 ft. 4 in. 
Pitch she ee <A .. 23 ft. 6 in. to 

24 ft. 3in. 
Area of three blades dae 75 sq. ft. 
Weight of each blade ...2tons 8 ewt. 2 qr. 2 lb. 
Weight of boss... : 5 tons 5 cwt. 


The boss is of cast steel, and the blades of manganese- 
bronze, 

The steering gear fitted to this vessel, as well as to 
the four intermediate steamers Gaul, Goth, Guelph, 
and Greek, is of the Wilson and Pirrie type, which 
has been found to work most satisfactorily. Illustra- 
tions of it are given on page 815. The engines (Figs. 
66 and 68) are of the vertical high-pressure type 
with piston valves, the diameter of cylinders being 
9in. and the stroke of piston 10 in. On the shaft 
is a worm geared to a manganese-bronze wheel work- 
ing in a horizontal plane on a vertical shaft, on which 
also there is a spur pinion working on the manganese- 
bronze teeth of the quadrant fitted, as shown in Figs. 66 
and 67, to the rudder-head. The strong spiral springs 
shown on the plan are for taking up any shock con- 
veyed from the rudder to the quadrant. These spiral 
springs are fitted up under compression in such a 
manner that whether the rudder is forced to port or 
starboard, the springs are still further compressed, so 
that both are available for resisting the strain on 
the rudder. Neither is idle, no matter in which way 
the strain may come. This steam steering engine is 
operated by shafting from the main bridge or from the 
poop, on which it is placed in a deck-house. It can 
be readily thrown out of gear, whereupon the hand 








steering gear works direct on to the rudder-head, 
as shown on section and plan. The turning of the 
wheels conveys, through gearing, revolving motion to 
a shaft with a right and left handed screw, on which 
are two nuts working forward and aft, and connected 
by rods to the rudder-head. Of the other navigating 
appliances, reference may be made to the steam wind- 
lass, fitted by Messrs. Harfield and Co., London, 
which has also manual levers, compound brakes, and 
frictional connectors, with reversing action. It is 
fitted with warping ends on the engine shaft for quick 
speed. Messrs. Wilson, Liverpool, fitted the steam 
winches in connection with the cargo hatches. 

The vessel was. supplied with a complete installa- 
tion of electric light by Messrs. W. H. Allen, Son, and 
Co,, of London and Bedford. The generating ma- 
chinery consists of three double-acting compound 
engines of their vertical type, driving dynamos capable 
of maintaining continuously alight 300 16 candle-power 
lamps. The cylinders are 94 in. and 149 in. in diameter 
by 83 in. length of stroke, and at 80 lb. of steam 












pressure they run at 250 revolutions per minute, indi- 
cating 40 horse-power. The engines are provided 
with throttle-valve governors, capable of adjustment 
by hand whilst running. The dynamos are of the 
firm’s inverted single horseshoe type, having drum 
wound armatures 15 in. in diameter. The total num- 
ber of lights installed is 670, all of which are of 16 
candle-power, with the exception of those in the 
masthead and side lights, which are of 32 candle-power, 
with double filaments for greater security against 
extinction. 

The switchboard in the engine-room is of large pro- 
portions, with three massive main switches for the 
three dynamos, and the several distributing circuits 
mounted on a slate base. A feature of interest, new 
to ship-lighting, is that the three compound-wound 
dynamos are run in parallel on the single- wire system ; 
each machine has its own ammeter, and by a special 
arrangement of the main switches the dynamo brushes 
are coupled together, as well as the terminals, which 
are connected to the omnibus bars. The whole ship 
is wired on the single-wire system ; special precau- 
tions, however, were taken to prevent the compasses 
being affected by currents in their immediate neigh- 
bourhood, and on the inspection and trial of the shi 
these precautions were found to have entirely attaine 
their object. Large use has been made of distributing 
boxes, from which the light is supplied to the different 
state-rooms ; by this arrangement each lamp has its 
own separate fuses, and the necessity for joints in the 
wires is very largely avoided. 

In the state-rooms the fittings contain frosted bulbs, 
the base being surrounded with a pretty cluster of 
leaves in silver electro-plate. The same type of fitting 





is employed in the first-class saloon, but with the dif- 
ference that they are electro-gilt, the large number of 
them and their artistic arrangement combining to 
render the illumination most pleasing to the eye. The 
organ and piano in the saloon are both lighted by 
lamps cunningly hidden in the alcoves, so that the 
light is reflected outwards without the lamps them- 
selves being visible. Both the first and second 
class smoking-rooms are supplied with electric cigar- 
lighters, which are arranged on an independent circuit, 
so that the smoker can at any time light his cigar, 
although the lamps may not be then burning. In the 
library and first-class smoking-room the lamps are 
inclosed in shell fittings, again of gold electro-plate, 
A novel feature consists in the employment of a special 
metallic armour for the flexible wires in connection 
with hand-lamp portables in the engine-room, and the 
loading lights on the decks. This armour affords a 
reliable mechanical protection against all damage when 
the wire is twisted round a hook or left to chafe 
against the edge of the hatchway. 

The s.s. Norman is fitted, in a similar manner 
to all the new boats of the Union Steamship Com- 
pany, with a complete refrigerating plant, of the type 
constructed by Messrs. J. and E. Hall, Limited, of 
Dartford. The machine itself, which is placed in the 
space at the entrance of the tunnel between the 
shafts in the main engine-room, is on the makers’ 
duplex system, consisting, in reality, of two complete 
machines, either of which is by itself capable of carrying 
out the entire work. These two refrigerating ma- 
chines are so arranged that the steam cylinders can be 
made to drive either the one or the other, and thus a 
very considerable security is obtained as against a 
single machine. The principle of Hall’s carbonic 
anhydride machine is so well known that we need 
hardly describe it here. It consists of the compres- 
sion and liquefaction of a volatile gas, carbonic acid, 
which boils at an extremely low temperature, and con 
stitutes a refrigerating medium giving the highest 
economy without any of the disadvantages attached to 
most of the liquefiable gases, which are of a poisonous 
or deleterious nature. By the action of the machine a 
large quantity of cold brine is circulated at a low tem- 
perature through the several cold chambers comprising 
the frozen meat room, which is maintained at 10 
deg. of frost, there being separate rooms for keeping 
the fish and milk at about 12 deg. of frost. The 
vegetable-room is maintained by its own circulation 
of brine at about 4 deg. above freezing point, 
whereas the fruit-room can be regulated to whatever 
particular temperature may be necessary for the class 
of fruit constituting the cargo, and the arrangements 
are such that this temperature can be maintained with 
a variation not exceeding 1 deg. or 2 deg throughout 
the voyage and in all parts of the chamber. 

The cold-air chambers in the Norman are immediately 
above the refrigerating machinery. The floors and 
about 2 ft. up the walls are 1 ft. thick, covered with 
sheet lead, but the walls of the meat and thawing room 
are covered with white enamelled tiles. The meat-room 
has an area of 400 square feet, and a capacity of 2800 
cubic feet ; the fish-room has an area of 374 square 
feet, and a capacity of 243? cubic feet ; the milk-room 
being of corresponding size, while the fruit-room has 
a floor area of 373 square feet, and a capacity of 2424 
cubic feet. While having communication with the 
cargo hatches, all these rooms are arranged to open in 
a large vestibule forming the thawing room, having a 
floor area of 373 square feet, with a capacity of 2424 
cubic feet. The rooms are all 6 ft. 6 in. high, and 
are plentifully fitted with racks. 

In connection with the cooling chamber a fan engine 
by Messrs. W. H. Allen, Son, and Co. is used. This 
engine is of their new single-acting type, with the 
moving parts running in a bath of oil, and thus 
adapted for high-speed work. The fan is capable of 
passing from 6000 to 8000 cubic feet of air per minute. 

It is interesting to note that the entire fleet of the 
Union Company, some 13 vessels, have been fitted with 
this comparatively new type of refrigerating machine, 
which is found to work satisfactorily on low coal con- 
sumption. This system also affords special facilities 
for maintaining pe sec he at any temperature which 
experience may have proved to be best for any par- 
ticular class of goods. 





INDUSTRIAL NOTES. 

THE returns sent in to the Labour Department of 
the Board of Trade indicate a slight change for the 
better in the state of employment generally, and also 
in the more skilled trades. The improvement set in 
during the month of September, and continued through 
October and November, the curve line showing a dis- 
tinct tendency to a lower level as regards the pro- 
portion of unemployed, whereas, at the same period 
of last year, the line ran upwards to a larger proportion 
of unemployed. The returns are from 62 unions, with 
an aggregate of 362,091 members, of whom 25,178, or 
7 per cent. of the total, were unemployed, as against 
7.4 per cent. last month for 57 unions. So that, with 
five more unions, and these‘least inconstant, perhaps, in 
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work, the ratio of members out of work is less than 
reviously since July. Of the total of 62 unions no 
bow than 21 describe trade as good, 18 as moderate. 
and 23 as bad. It is some time since as many as 21 
unions could describe trade as ‘‘ good ;” this, be it re- 
membered, is from the employés’ point of view. 

Trade disputes were still rather numerous, there hav- 
ing been 56 fresh ones in the month, as against 55 in the 
month previous, and only 35 in the corresponding month 
of last year. Of the total new disputes, 17 were in the 
textile trades, 11 in mining and quarrying, nine in the 
building trades, five in the metal trades, four in the 
clothing trades, three in the shipbuilding trades, two 
in connection with dock labour and seafaring, and five 
in miscellaneous trades. The disputes, as a rule, were 
not of great extent; in 46, of which particulars are 
given, some 9751 persons were involved. In nine new 
unsettled disputes and in 22 old unsettled disputes, 2300 
persons were affected, but in 22 old disputes, affect- 
ing 2100 persons, a settlement was arrived at, among 
the latter being the patternmakers’ dispute on the north- 
east coast, and the weavers’ strike at Stacksteads, near 
Manchester. The changes in wages were mostly re- 
ductions, no fewer than 117,000 workpeople, including 
90,000 colliers in South Wales, 10,000 miners in Corn- 
wall, 10,000 iron and steel workers, 4000 tinplate 
workers, and 2000 glass bottle makers, having to suffer 
reductions. About 600 workpeople had thcic hours of 
labour reduced, the latter in the building, woodwork- 
ing, and printing trades chiefly. As regards the reduc- 
tions in the tinplate trades, it appears that the wages 
ranged from 46s. 6d. to 6ls. 6d. per week before the 
reduction, except as regards about 960 persons whose 
wages were 23s. 4d. per week. The reductions were 
mainly 10 per cent. off old rates. 

As regards employment in the various chief indus- 
tries, the several returns afford a clue to the state of 
trade, In coal-mining a summary of the returns sup- 
plied by 1160 collieries, employing 286,712 work- 
people, shows that the average time worked per week 
was 4.80. days, as compared with 4.97 in the month 
previous. The slight falling off is doubtless due to the 
mild, open weather. In Scotland coal-miners have 
been busier, but in the English coalfields there has 
been a slight falling off in production. 

Ironstone miners continue to compare more favour- 
ably. At 40 iron mines in Cumberland and Lanca- 
shire, employing 6110 workmen, the average per week 
was 5.90, as compared with 5.93 last month. At 40 
other iron mines in England and Scotland the average 
number of days per week was 5.78. As regards iron- 
workers, the returns from three-fourths of the total 
ironmasters in the United Kingdom show that there 
were 269 furnaces in blast owned by them, or one 
more than in the previous month. The number em- 
ployed at those furnaces was 17,876, as compared 
with 17,851 last month, only an increase of 25 men. 
In the steel trade the smelters have been well em- 
ployed in most districts, but founders are not so busy, 
in some places being on short time. But the worst 
that can be said of the steel trades is that they are in 
a stationary condition. 

Employment in the engineering branches and kin- 
dred trades has improved to some extent, the per- 
centage of unemployed being 8.7 per cent., as compared 
with 9.5 per cent. in the previous month. There has 
also been a slight improvement in the shipbuilding 
industries, but not to any great extent. The propor- 
tion of unemployed was 17.4, as against 18.5 per cent. 
in the month previous, the chief improvement being 
due to repairing work in various branches of the ship- 
building industries. 

There has been a slight falling-off in employment in 
the building trades, but this is mainly due to seasonal 
causes. The proportion of unemployed was 4.2, as 
against 3.8 in the previous month; but this was 
mainly with the painters, and to some extent with the 
plumbers. In the other chief branches—the masons, 
bricklayers, carpenters and joiners—the state of trade, 
for the time of year, is by no means bad, though it is 
not quite equal to what it was at the same period last 
year. In some towns, and particularly in London, 
trade is even better than last month. Only 4 per 
cent. were unemployed, as against 4.9 in the month 
previous, in the metropolis, and the chances are that 
the workmen in those trades will have a fairly good 
winter if the weather is favour vble. 

The woodworking trades continue also to be fairly 
employed, the total out of work only averaging about 
4.5 per cent., which is a point lower than in the pre- 
vious month, This includes the furnishing trades and 
upholsterers, but not the decorative trades, which 
usually go with them. In London the state of trade 
is even better, for there were only 4.8 per cent. un- 
employed, as against 6.4 per cent. in the previous 
month, and 8.6 per cent. at the same time last year. 

In the textile trades there are variations. In some 
places the cotton trades are slack, in other districts 
busy, fully employed ; but, on the whole, there is not 
any very great change for the better. The woollen 
trades are less busy than last month, but the worsted 
trades are busy in most districts, except Bradford, 
where trade is slack, The hosiery trades also show 





variations ; in some districts the workers are fully 
employed, in others they are slack. The lace indus- 
tries manifest signs of improvement, but in some dis- 
tricts there is slackness still. The silk trades are 
only very moderately employed, generally speaking, 
but these also are variable. 

The clothing trades generally are quiet, but the 
ready-made branches are very slack. The hat and cap 
making trades are depressed generally, and prices are 
cut very low indeed. The boot and shoe trades show 
sigas of improvement in many of the chief districts, 
and the signs seem to indicate a brisk trade after the 
holidays. The bespoke branches have been tolerably 
busy in many places of late. 

Employment in dock and riverside labour generally 
has been good at most of the ports of the kingdom, 
and especially in London. The returns of the dock 
companies show an average employment of 7817 men, 
as compared with 7126 in the previous month. The 
curve line of the chart shows that all through the year 
the number employed was greater than last year, with 
the exception of about one, or at most two, weeks. In 
the last week of November the increase in the number 
employed was 1519 above that of the same week in last 
year, the total being 9255 men. The coal-porters, 
however, have not been so busy. The number of sea- 
men shipped at the principal ports of the kingdom 
shows a decrease of 3.9 per cent. as compared with 
the previous month, but an increase of 6.9 as com- 
pared with the same period of last year. Agricultural 
labourers are also better employed than at the same 
time last year, but there is a downward tendency in 
their wages. The outlook, on the whole, is not alto- 
gether depressing, taking the chief industries where 
the largest proportion of workpeople are employed. 


There appears to be a gleam of hope that the long- 
continued depression in the engineering trades has not 
only roma the lowest level, but that the tide is 
really turning in a more favourable direction. The 
number of unemployed, in connection with the Amal- 
gamated Society of Engineers, stood at 6366 last 
month, this month at 5860, or 506 fewer on dona- 
tion than at the date of their last returns. If we 
turn to the August report, we find that there were 
7155 on donation, or 1295 more than at present. It is 
even more encouraging when we remember that the 
month of August is generally a busy month, whereas 
at this period of the year things have usually 
slackened. Moreover, the reduction in the number of 
unemployed has been continuous for four months, 
being 304, 174, 311, and 506 respectively each month. 
The total number of members keeps up also, and now 
reaches 75,534. Of that total 10,189 are on the 
several funds, 1801 being on the sick list, and 2528 on 
superannuation allowance, in addition to the 5860 on 
donation benefit. But the cost per member for benefits 
has fallen to 1s, 44d. per member per week ; pre- 
viously it had been up to ls. 6d. per week. There are, 
however, the extra levies for the current quarter, 
being a total of 3s., consisting of six separate levies, 
from 1d. to the Parliamentary fund to 1s, each to the 
superannuation fund and special levy. The members 
are in this schedule asked to vote another 6d. to the 
benevolent fund, which is exhausted, 3d. to the acci- 
dent fund, and only 2d. to the emergency fund, show- 
ing how few labour disputes there are calling for help 
from the emergency fund. The burning question of 
‘* the shipwrights versus the fitters in Her Majesty’s 
dockyards” is to be brought to the fore in the next 
session of Parliament, and if the statement in the 
Western Morning News is to be trusted, there is a 
ace need for some changes. It appears that the 

alcyon had to put into dock after her trial trips for 
examination, when it was discovered that the bottom 
of the vessel was so badly fitted that the plates were 
irregular and out of line. It is further said that the 
bottom is to be cased with wood! Of course the state- 
ment will have to be investigated, and then will come 
a debate, which debate may cause some anxiety at the 
Admiralty. Trade appears to be improving somewhat 
in Australia, for 66 fewer are on donation than last 
month. But in the United States and Canada the 
state of trade is still bad, with an increase on donation 
benefit. On the whole, the report for the month is 
encouraging, but only in anticipation of better times 
in the new year that will soon be ushered in. 


Although there is not much change in the condition 
of the engineering trades of Lancashire, the situation 
is, if anything, somewhat better. In some exceptional 
cases establishments are busy, and on special work 
some are even running overtime, some firms being 
better employed than they have been recently. Taking 
the branches as a whole, they continue to be but 
moderately supplied with orders, and new work comes 
forward very slowly, with no real indications of any 
great improvement in prospect. No decisive step has 
yet been taken with respect to the overtime question 
by the employers generally, though the circulars of 
the trades are before them, asking that overtime 
shall be restricted, as far as possible, throughout all 
branches of industry wameed with engineering. It 





is understood that this movement for the restriction of 
overtime is of a friendly character, and does not in- 
dicate any desire to bring about any dispute. Taking 
the several districts, we find that in the Manchester 
district the engineering trades are depressed, having 
about 9 per cent. unemployed ; the machine workers 
also show an increase of men out of work. At War- 
rington, Stockport, and Northwich things are about 
the same—very quiet. The brass and metal trades 
also show no improvement. In the Oldham district 
the engineers generally are not fully employed, while 
the turners, fitters, and millwrights have several un- 
employed. Boilermakers and moulders are short of 
work, and the jobbing shops are but partially employed. 
Inthe Bolton district all the engineering industries 
are very quiet, employment being difficult to ob- 
tain. At Barrow-in-Furness marine engineering is 
busier, men being taken on. Shipbuilders are now 
nearly in full employment, few being out of work ; 
but the iron and steel trades are very slack, the former 
especially. In the Liverpool district engineering is 
depressed, as many as 14 per cent. being unemployed. 
Boilermakersand riveters show an increase of about 1 per 
cent. out of work, and shipbuilding generally remains 
about the same. The iron and steel trades generally 
are quiet, not to say depressed, the finished branches 
being very slack ; forges short of work. The Brass 
and Copper Tube Makers’ Association and the em- 
ployers have agreed upon a minimum list price for 
certain classes of work—the same as there was pre- 
viously as regards brass and copper tubes. 


In the Wolverhampton district the condition of the 
iron trade is not so good, but the complaints mostly 
refer to lowness of prices that are offered with the orders 
in the market. They are generally regarded as unre- 
munerative, and the makers prefer the merely hand- 
to-mouth business that is going on to any binding 
contracts ahead. There is a better demand for best 
material, especially on foreign account, and makers of 
best iron have orders sufficient to keep going for the 
present. The home demand is also fairly good, prices 
being governed by the list prices for ordinary marked 
bars. Best sheets maintain their rates, and there is a 
good demand for common black sheets for galvanising 
and working-up purposes. Boilermakers and tauk- 
makers, bridge and girder constructors, and gasholder 
erectors are busy throughout the district, and the per- 
centage of niegionet amongst the engineers and 
constructive machinists has been slightly reduced. 
Toolmakers and machinists have experienced a decline, 
but steelworkers are generally busy. Heavy iron 
founders are not so busy as they were, at some of the 
works the latter have been on short time; but the 
railway workers generally are busy, all working 
full time. In the hardware trades things are quiet. 


In the Birmingham district there has been a little 
activity in the productive side of iron and steel for the 
completion of this year’s contracts. Otherwise sellers 
predominated at the recent gatherings, with a plen- 
tiful supply of all classes of iron. There does not 
appear to be any large amount of work in prospect for 
the new year, which, it is feared, will open rather 
quietly. Engineers — trade as only moderate, 
but only 18 members of the engineers and machinists’ 
societies are unemployed, none are on short time, and 
some are working overtime. Toolmakers, however, 
have 48 unemployed, and some on short time. Elec- 
trical engineers are busy generally. Though there is 
nothing of a flourishing character to report in the Bir- 
mingham district, — are not so wholly bad, and 
ever so little change for the better would improve 
matters allround. There are no labour disputes of 
any consequence, and neither side seems to desire any 
change likely to cause friction. 


Some little friction has been felt in connection with 
the North-Eastern Railway Company and their em- 
ployés over the appointment of a branch secretary for 
the Newcastle district, in the place of Mr. Hornby, 
who has been given a post under the Board of Trade. 
It appears that his successor was a goods clerk, and 
the directors objected to the employment, as secretary 
of the branch, of a clerk in the goods department. 
The railway men took umbrage at this, and have 
created an agitation against the action of the directors. 
It is even rumoured that some 3000 of the men have 
signified their willingness to send in their notices, if 
the directors insist upon interfering with their choice. 


There is a threatened dispute in the cotton trade at 
Bolton. It appears that some men came out on strike 
over what the employers say is a trivial matter at the 
great Lever Mills, and the employers have agreed that 
unless the men return to work they will close the mills. 
This step will affect 5,000,000 spindles if the closing 
of the mills takes place. Usually such small matters 
are arranged by the joint committee. 


The experiment of the Sheffield federated trades 
in starting a co-operative factory for the —— 
grinders and others during a strike early in the pre- 
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sent year, seems to have turned out a success, for Mr. 
Spence, one of the labour men in Australia, has been 
instrumental in getting orders for 1000 pairs of shears, 
which order has been recently repeated. The society 
is now taking larger premises for extended operations, 


The London Trades Council have appointed a com- 
mittee to watch over all matters pertaining to public 
contracts, to see that fair conditions are inserted, and 
thatthe conditions are fairly carried out. If the com- 
mittee does its work with care and prudence, they will 
accomplish much good, and will insure that good em- 
ployers shall not be cut out by sweaters. The com- 
plaint is often made that in certain departments the 
contracts of Government are not cared for by the 
better class of employers. This is not as it should be. 
If it is desirable to have good conditions for the 
workers, there ought to be good conditions for the con- 
tractors, so long as contractors are employed. In fact, 
the whole system wants overhauling, so that the best 
employers should compete on fair terms. 





It seems that the difficulties in the boot andshoe 
trades have not yet been got over, though there are 
indications of a more temperate course than was hinted 
at, and even expected, a fortnight ago. The secret 
meetings of the federation gave rise not only to com- 
ment but to anxiety, and at last the secretary seems 
to have been compelled in self-defence to publish an 
epitome, as it were, of the proceedings. The really 
reassuring part of the communication to the press 
was that no lockout was intended. The reply is that 
the threats outside, and the secret meetings within 
the federation, gave rise to the rumours, and they 
were allowed to be circulated, apparently with a 
purpose. Now that the intention of a lockout is 
officially denied, there ought to be no difficulty in dis- 
cussing, and even arranging, the matters in dispute. 
The men as stoutly deny that any great strike was ever 
intended, as the employers disavow the threat of a 
lockout, so that both sides give promise of a friendly 
solution, The matter may have taken a more pacific 
turn from the fact that orders are pouring in for 
goods, so that better times are in store for the trade. 


It appears that the National Miners’ Conference 
which was arranged to take place at Birmingham on 
the 20th, has broken down. The object of the con- 
ference was to determine on a national policy. The 
federation and the northern unions have been at cross 
purposes, and hence the breakdown. First of all the 
federation proposed the conference, then the time fixed 
did not suit the Durham men ; then the latter sent out 
invitations, the responses to which have not been such 
as to warrant the gathering. 





The West Ham Town Council have rescinded the 
resolution accepting Mr. Hill’s offer of 1000/., with a 
promise of a further 500/., for relief works for the un- 
employed. The reason for the rejection of the offer 
is that the rates of pay were to be fixed at 4d. per 
hour ; the labour men on the council insist upon 6d. 
per hour. So the offer, after acceptance with thanks, 
is rejected. This seems a rather strange and wayward 
policy. The object was not to come into competition 
with ordinary labour, but to afford employment to 
some, at least, that could not get work at their ordi- 
nary callings. So the experiment seems likely to fail 
altogether. Not only is 1500/. lost to the poor, but 
also much sympathy which would have found practical 
expression, 





The chief labour leaders in the Chicago strike have 
been sentenced to six months’ imprisonment by Judge 
Woods, of the United States Circuit Court, Chicago, 
for contempt of court in disregarding the injunction of 
the Federal Court against interference with the trains 
during the strike. Mr. Debs and the other defendants 
have decided not to appeal against the sentence. The 
report of the Commission on the strike rather con- 
demned the action of the companies on that occasion. 





The new standing orders of the Parliamentary Com- 
mittee will strike a further blow at the system of out- 
side representation at the Congress, for all delegates 
must either be actual workers at their trades or the 
paid officials of the unions. This will cut out all the 
recent M.P.’s who are not officials paid by their 
societies. There is to be one delegate for every 2000 
members and payment of 1/. per 1000 for expenses, be- 
sides the 10s. delegate fee. This will cut out some of 
the unions, and reduce the Congress to a more truly 
representative body. 





BOILER EXPLOSION AT. WARRINGTON. 

A FORMAL investigation by the Board of Trade, under 
the provisions of the Boiler Explosions Act, 1882, has been 
held at the Town Hall, Runcorn, with regard to the cir- 
cumstances and cause of an explosion which occurred on 
September 17 on board the barge Amy, owned by Mr. 
Richard Abel. At the time of the explosion the barge 
was engaged in carrying goods on the Mersey, and the 








engineer was so seriously scalded, that he died a few 
minutes after his removal to the infirmary. 

The Commissioners were Mr. Howard Smith, barrister- 
at-law, and Mr. Alexander Bose.” consulting engineer. 
Mr. Sone conducted the p ings for the Board of 
Trade; Mr. Charles Hope, barrister, Liverpool, repre- 
sented Mr. Abel; Mr. Dean, solicitor, Manchester, ap- 
peared for the relatives of the deceased engineer; and 
Mr. Hilton, solicitor, Liverpool, watched the case in the 
interests of Mr. Marsh, who had made some repairs to 
the engine of the barge. ; 

The boiler was of the marine multitubular type, with 
a single furnace and 34 smoke tubes. It was about 
6 ft. 6 in. long by 3 ft. 9 in. in diameter in the shell, and 
1 ft. 8 in. in the furnace tube. It was made of iron, and 
single-riveted at all theseams. The back of the combus- 
tion chamber, which was originally § in. thick, was sup- 
ported by nine 1-in. stud stays, screwed into the plate as 
well as into the back end-plate of the shell. The centre 
stay in the bottom row was fitted with a nut inside and 
out, the other eight stays being riveted over at the ends. 
These stays were pitched 10 in. apart vertically by 93 in. 
horizontally. The boiler was fitted with a single safety 
valve 14 in. in diameter, loaded by a Salter’s spring 
balance, and the blowing-off pressure was between 60 lb. 
and 70 lb. on the square inch. 

The part of the boiler which failed was the back-plate 
of the combustion chamber, which was forced off the ends 
of all the stays, and at the nutted stay was drawn over 
the nut, with the result that a hole, measuring about 2 in. 
in diameter, was formed. The combustion chamber, 
furnace, and smoke tubes, being thus liberated, were 
forced bodily forward, bulging out the front tubeplate, 
and fracturing it between the tubes of the top row, while 
the combustion chamber was lifted several inches. The 
back end-plate of the shell was also bulged outwards. The 
engine-driver was unfortunately right in front of the 
boiler at the time, and in consequence of the rush of steam 
and hot water from the stay holes, through the smoke 
tubes and furnace, was so dreadfully scalded that he 
died in a few minutes. 

The cause of the explosion was the defective condition 
of the combustion chamber back-plate and stud stays. 
These were so deteriorated by general wasting, princi- 
pally on the fire side, as to be quite unable to with- 
stand the pressure of 60 lb. at which the boiler was 
being worked. From the appearance of the bulging it 
was evident that the centre stay was the first to fail, and 
the failure of this stay would cause the strain on the other 
stays to be suddenly and very greatly increased, thus 
causing the plate to be forced off the threads. The back 
plate of the combustion chamber, originally % in. thick, 
was found to be only } in. thick at the stay holes. Even 
when new the boiler was not suitable for more than 40 Ib, 
pressure, and at the time of the explosion was not fit to 
sustain any useful working pressure at all. It was under 
no system of inspection, and no competent person had been 
called in to advise as to its safety. This will be the more 
surprising when the facts relating to the history of the 
boiler, as brought out by the Board of Trade pe 
tion, are considered. We have on other occasions called 
attention in these columns to the dangerous neglect of 
inspection in the case of boilers on board steam flats, 
barges, and similar vessels, engaged in goods traffic, and 
this explosion affords another illustration of the evil re- 
ferred to. 

In opening the proceedings Mr. Gough gave a detailed 
description of the boiler, which, he stated, was made 
about 16 years ago by a man named Shaw, of Warrington 
(now deceased), for a Mr. Chappell. It was tested by 
hydraulic pressure to 220 lb., and then was fixed on 
board the pleasure yacht Cuckoo, where it was worked at 
@ pressure of from 75 lb. to 80 1b. About 13 years ago the 
yacht broke loose from its moorings, went over a weir, 
and remained under water for some little time. After 
the vessel was raised the boiler was taken out and placed 
in a yard at Warrington, where it stopped for a consider- 
able period. About six years ago it was bought by 
a Mr. Boscow, who fixed it on board another plea- 
sure boat called the Beaconsfield, which ran to Kast- 
ham and New Brighton. It was again tested by 
hydraulic pressure to 220 lb., and was afterwards worked 
at from 65 lb. to 70 lb. on the square inch. About 34 
years ago the boiler was re-tubed, and at Mr. Boscow’s 
death in 1892, it was removed from the yacht to the flat 
Amy, which his relatives had purchased from Mr. Richard 
Abel. The flat was fitted up with engines and a pro- 
— and was then used for carrying goods on the Mersey. 

ome 10 months since Mr. Abel re-purchased the flat 
from Mr. Boscow’s executors, and worked it continuously 
up to the day of the explosion. Shortly after the boiler 
came again into Mr. Abel’s possession he found that the 
tubes leaked, and he called in a boilermaker named 
Senior, and asked him whether the boiler was worth re 
tubing. Mr. Abel would inform the Court that Senior told 
him thatif new tubes were put in the boiler would be as good 
as ever, or words to that effect, and the work was therefore 
executed. Afterthis Mr. A belapplied to Mr. Marsh, a boiler- 
maker employed by the Manchester Ship Canal Company, 
for the loan of an hydraulic pump, and the boiler was then 
tested to 200 1b. on the square inch. Mr. Abel stated 
that he consulted Mr. Marsh as to the working pressure, 
and he advised him that it was fit to stand about 60 lb. 
Mr. Marsh adjusted the safety valve for Mr. Abel, but 
would inform the Court that he never examined the 
boiler. On Tuesday, September 18, the Amy was at 
Warrington, and the engineer filled the boiler in the 
morning by placing therein some 12 or 13 buckets of 
water. The fire was lit, and steam raised to a pressure of 
about 50 lb. Abt half-past one the boiler exploded, 
causing the engineer’s death, as above referred to. The 
boiler had since been examined by Mr. Shott, engineer- 
surveyor to the Board of Trade, and he would state in 





evidence that he found the plate of the combustion cham- 
ber extensively corroded, the rivet-heads eaten away, and 
the centra! stay covered with a patch. 

Mr. Gough then proceeded to call witnesses. 

James Shaw, wire-drawer, said his father was a boiler- 
maker, and made the boiler for Mr. John Chappell 16 
years ago, speaking from memory. 

Alfred Gibson, fitter, deposed to the boiler being 16 or 
18 years old, and when it was about five years old the 
yacht in which it was fixed was sunk. When recovered, 
the boiler lay in a carter’s yard, and when he examined 
it about 12 years since it was very dirty, and much cor- 
roded in the combustion chamber, and needed repair. 
He would not have worked it until repairs were executed. 

Edwin Boscow, wire-drawer, stated that his father 
bought the boiler six years ago, and placed it on the 
yacht Beaconsfield. It was tested to 120 lb., and worked 
at 65 to70 1b. His mother purchased the flat Amy from 
Mr. Abel, and the boiler was transferred to it. Last 
December he re-sold the Amy to Mr. Abel for 50/., but 
gave no guarantee for the boiler, nor did he say anything 
about it. 

By Mr. Hope: The boiler, while in his possession, gave 
no trouble, and he had no reason to suppose that it was 
worn out or likely to explode. 

Mr. Richard Abel, carrier, Runcorn, said he had no 
other steam barges, and he had not received any 
mechanical training. He sold the tug to Mrs, Boscow 
for 1007. and then expended 20/. in fitting the boat up. 
Subsequently he re-purchased it from her son, giving him 
about 70/., besides foregoing about 301. owing to him. He 
worked it two or three weeks, and finding the tubes un- 
satisfactory, had the boiler cleaned and overhauled. He 
engaged a boilermaker named Senior to look at it, but 
no examination was made before the re-purchase. The 
driver told him the boiler worked at 60 lb. A tube 
burst, and then he called in Mr. Senior, who, after in- 
specting it, said the boiler was a a very good one, that it 
only needed re-tubing, and would work at a pressure of 
from 60 lb. to 70 lb. It wasre-tubed by Mr. Senior with 
tubes supplied by the Manchester Ship Canal Company. 
He asked Mr. Marsh, a fitter in the employ of the aa 
Company, to test the boiler by hydraulic pressure. This 
was done, and Mr. Marsh afterwards said it would work 
safely at 65 lb. Neither the boiler nor the vessel were 
insured. 

By Mr. Howard Smith: Mr. Marsh was employed by 
the Ship Canal Company, who were paid for the work. 

By Mr. Hilton : The Ship Canal Company were paid 
for overhauling the engines and testing the boiler. He 
had a bill for the repair of the engines. 

Mr. Howard Smith, after examining the account, said 
—_ was no item upon it having reference to testing the 
boiler. 

By Mr. Senior: His former statement was correct. 
Mr. Senior had named 60 lb. to 70 lb. as a safe working 
pressure, not 45 Ib. or 50 Ib. 

By Mr. Hope: Witness was a carrier for the ship 
canal, and the company gave him liberty to employ 
Marsh, who was asked to repair the engines and do what 
was necessary, including the testing of the boiler. He 
could not exactly say that Mr. Marsh had examined the 
boiler, but fully understood that he had done so, and he 
told him that it had been tested to 100 Ib. 

By Mr. Howard Smith: He personally had had no 
experience with boilers, 

Mr. Howard Smith inquired whether it was suggested 
at the inquest that there was neglect on the part of the 
engineer. 

Mr. Hilton replied that there was a suggestion made 
to the effect that the explosion was due to shortness of 
water. 

Mr, Howard Smith said that was a very common sug- 
gestion, but it might be that such was the case in this 
Instance. 

Mr. Abel, recalled, said he had made a statement to that 
effect in consequence of a report he had received from the 
captain, who said that the boiler was short of water, and 
the engineer had been putting some in. 

Mr. Joseph Senior, boilermaker, aged 52 years, said 
he had had no practical experience in the examination of 
boilers. Mr. Abel instructed him to examine the boiler 
on board the Amy, and see what repairs were required. 
He sounded the boiler with a hammer, and tapped the 
bottom part of the combustion chamber. He did not 
sound any other part, nor inspect the sides of the chamber. 
He examined the stays, and found one about the bottom 
of the centre row to be deficient, and therefore put a 
new one in. The rivets all appeared to be sound. There 
was very little corrosion, and what there was was uniform. 
He did not examine the shell, because he could not get to 
the bottom of it. He could not say he had made a satis- 
factory examination of the boiler; that was not the ques- 
tion, as he had merely to see what repairs were required, 
Most of the tubes were very thin, and nearly all worn out. 
He afterwards told Mr. Abel that the boiler was worth 
re-tubing, and that a stay was wanted at the back end of 
the combustion chamber. He did not report that the 
boiler was in good condition, but said that it would wear 
another set of tubes. When the work was completed 
and the hydraulic test made, he told Mr. Abel that the 
boiler would work to 40 lb. or 501lb. The boiler was 
tested to 100 lb., and he saw no defects, so made a report 
that everything was satisfactory, but told the engine- 
driver not to work it at more than 50 lb., though he 
thought it would not explode under 70 lb. or 80 Ib. 

By Mr. Howard Smith: He did not know what a 
factor of safety was. 

By Mr. Hope: This was the first boiler he had 
examined, but he considered he was quite qualified to 
examine boilers. He sounded the plates where he thought 
the boiler was weakest, and presumed that the remainder 
was allright. He told the coroner that the boiler appeared 
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THE T.-SS. “NORMAN:” WILSON AND PIRRIE'S STEAM STEERING GEAR. 
CONSTRUCTED BY MESSRS. HARLAND AND WOLFF, LIMITED, BELFAST. 
(For Description, see Page 811.) 
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to him to be an uncommonly well-made one of the old- | back end. He thought it was black heat that had caused | but 5 ne emmiention, In oe opinion » gr 
t have been due to scarcity of water, for the tube- 


fashioned sort, and was still of that opinion. He thought | the explosion.} mig 
the cause of the explosion was shortness of water, and| David Morgan, fitter on the ship canal, deposed to | plate seemed to have been penetrated by heat. 
arrived at that opinion from the absence of soot at the! having tested the boiler in April last to 100 lb. pressure, 
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ship canal, said he made repairs to the engine, but did 
not examine the boiler. After seeing Senior’s report he 
thought the boiler fit for 60.1b., and so informed Mr. Abel. 

By Mr. Howard Smith: He did not know anything of 
the boiler, and had no reason to suspect that the pressure 
was a very high one, 

After Mr. Gibbons, captain of the Amy, had given 
evidence, Mr. George Shott, engineer-surveyor to the 
Board of Trade, presented a report as to his examina- 
tion of the exploded boiler. The boiler, as a whole, was 
not in bad condition, but in his opinion the cause of the 
explosion was that the central stay in the combus- 
tion chamber had been covered with a small patch, 
and the stay must have been corroded away before 
the patch was applied, so that it would be only slightly 
held by part of the threads. The stay failed, and then 
the patch having to bear four or five times its strength, 
the plate gave way, and the other stays followed in succes- 
sion. The heads of the stays were more or less corroded. 
If the boiler had been submitted to competent examina- 
tion, the corrosion would have been detected, though to 
thoroughly examine it it would have been necessary to re- 
move the patch. There was no evidence of shortness of 
water. 

By Mr. Howard Smith: He would not have allowed 
the boiler to work at a pressure of 401b. The tubeplate 
was weak, and in the condition in which the boiler was he 
was not surprised at its bursting at 501b. The boiler- 
maker should have had the patch off. 

By Mr. Gray : If the central stay was gone he would 
not have worked the boiler at any useful pressure. 

Mr. Gough then submitted the following questions for 
the consideration of the Court : 

1. Did Mr. Abel, when he purchased the Amy, with 
the boiler and engines, cause the boiler to be examined 
by a competent person, and did he then take the proper 
measures in order to ascertain the pressure at which the 
boiler could safely be worked ? 

2. Had Joseph Senior the knowledge necessary to en- 
able him to make a proper examination of the boiler, and 
was Mr. Abel justified in employing him to examine the 
boiler in March last? Was the boiler then properly and 
thoroughly examined, and did Joseph Senior give Mr. 
Abel information either as to its condition or as to the 
pressure at which it could safely be worked ? 

3. Did Mr. William Marsh make any examination of 
the boiler, and did he give Mr. Abel any information as 
to the preasure at which it could safely be worked ? 

4. Was Mr. Abel justified in causing or permitting the 
boiler to be worked at a pressure of 60 1b. per square inch ? 

5. Did Mr. Abel take proper measures to lusure that 
the boiler was being worked under safe conditions ? 

6. What was the cause of the explosion ? 

7. Whether blame attaches to Mr. Joseph Senior, Mr. 
William Marsh, and to Mr. Richard Abel, or either of 
them ? 

Mr. Hope addressed the Court at great length on 
behalf of Mr. Abel, pointing out that his client entrusted 
the examination and repair of the boiler to Mr. Senior, a 
boilermaker of very long experience. If Senior had 
removed the patch and made a thorough examination, 
he would have detected the dangerous weakness and pre- 
vented the explosion. Mr. Marsh also told his client the 
pressure at which the boiler might be worked, so that, 
acting on the opinion of these two men, and having had 
the boiler examined, he did all that could be reasonably 
expected from him. He asked the Court to say that no 
blame attached to Mr. Abel. 

Mr. Gough, addressing the Court, contended that 
Senior was in nosense competent, and the question was 
whether Mr. Abel was justified in employing him. He 
was simply a journeyman boilermaker, ame} was sent, not 
for the purpose of examining the boiler as to the pressure 
at which it could be worked, but for the purpose of ascer- 
taining what repairs were required. 

The Court then deliberated in private, and after three- 
quarters of an hour the public were again admitted and 
judgment was given. 

= Howard Smith entered into a full review of the 
circumstances of the case, the history of the boiler, and 
the evidence that had been given. The explosion was 
undoubtedly due to the central stay and the back plate of 
the combustion chamber being wasted by corrosion, and 
thus not fit to bear more than 9 lb. or 10 lb. pressure. 
The Court considered that Mr. Senior, from his training 
and long experience, was quite capable to examine boilers 
and to report; but they were of opinion that he was in- 
capable of determining the working pressure, inasmuch 
as he did not know the factor of safety. He madea very 
superficial and perfunctory examination, and did not 
remove the patch to see the condition beneath. The 
Court considered that Mr. Abel took proper measures to 
insure the safe working of the boiler by employing Senior 
to examine it, and bearing in mind what Rees and 
Marsh had told him with regard to the safe working pres- 
sure, they did not think he was responsible. Mr. Marsh 
was not, the Court thought, to blame. He had nothing 
to do with the boiler, but simply made a remark as to the 
working pressure, which would have been better unsaid. 

Mr. Gough pointed out that the costs of the investigation 
would be about 120/., and asked that Mr. Senior should 
be ordered to contribute a portion thereof. 

Mr. Howard Smith said the Court wished to mark their 
sense as to the conduct of Mr. Senior, and would like to 
order him to pay the sum of 60/., being half the total costs 
as pointed out by Mr. Gough. But inasmuch as Mr. 
Senior had pleaded his inability to pay heavy costs, the 
Court would only order him topay 10/., as they might with 
some degree of certainty obtain that amount. It must be 
clearly understood, however, Mr. Smith said, that the 
smallness of the sum was simply because of Mr. Senior’s 
humble position. . 

The inquiry then terminated. 





LIGHT RAILWAYS.* 
By Mr. J. Watwyn Wuitr, Widnes. 


I propose to draw attention to the many advantages 
of light narrow-gauge railways in sparsely populated and 
agricultural districts. This subject of light railways as 
feeders for the main line railways throughout the country 
has now passed from a merely correspondence stage to 
the importance of reference at the meetings of the great 
railway companies, the —- having been set, — 
to the Glasgow Herald, by the Great North of Scotlan 
Railway. 

It appears to be generally overlooked that a Parliamen- 
tary Bill is not necessary for such railways. The Board 
of Trade, by the powers conferred in an Act passed in 
1874, may authorise a line without special Act of Parlia- 
ment, but unfortunately without the power for the com- 
pulsory purchase of land required. 

Again, by the Act of 1868, light railways are expressly 
authorised, and if the speed is not more than 25 miles an 
hour, or weight per axle does not exceed 8 tons, signals, 
interlocking gear, stations, continuous brakes, and other 
costly appliances may be dispensed with, which makes 
it possible to construct a line for about 5000/7. per mile, 
even for standard gauge. This figure, however, is too 
high for thinly populated districts, and I think narrow- 
gauge lines, with their greatly lessened costs, should be 
more generally adopted, on the principle that if you can- 
not afford a horse, buy a donkey. 

The following Acts have also been passed to facilitate 
easier construction of railways : 


Railways Construction Facilities Act 
Railways (Powersand Construction) Act 
Regulation of Railways Act ... 1868 (Part) 
Railways Amendment Act 1870 
Tramways Act... ee = 1870 


In Germany, Belgium, France, and uther European 
countries, and the United States, India, &c., narrow-gauge 
railways are extensively used in collecting the harvests, 
and an ingenious method is adopted whereby trucks of 
standard gauge can be transferred bodily to wheels of any 
gauge, or vice versd, without any mechanism, the opera- 
tion occupying but two minutes, so that there is no diffi- 
culty in the way of the extension of light railways if the 
land can be found, and as it is mostly for the furtherance 
of the interests of the landowners, there should be little 
difficulty in this direction. 

The great question, of course, is the means to be 
adopted for raising the necessary capital. In Belgium it 
is subscribed in the following proportions : 

Per Cent. 
The State ... iB as oe sie fa 
The provinces ee ns = 28 
The communes _... 40.9 
Private individuals 4.1 


100.0 


1864 
1864 


I would recommend : 


One-fourth by the railway benefiting. 
One-fourth by the local landowners. 
One-fourth by the county council. 
One-fourth by the local public. 


Whether schemes should be developed in this country 
by State or private agency, I am hardly prepared to say. 
That is more a question for the political economist. 

A Light Railways Promotion Society has been sug- 
gested, and another proposal is that the various county 
councils should be empowered by Parliament to, find 
money in their respective districts. Perhaps the most 
feasible suggestion is a combination of public and private 
enterprise, 

The Duke of Sutherland recently advocated the con- 
struction of a light railway between Port Skerry and 
Forsinard in the Highlands. He suggested that every- 
body along the route should take shares—if only to the 
extent of 1/.—in a company, and offered in such an event 
to give the land free, and also to subscribe a portion 
of the capital. When they had thus ascertained the 
extent of the local resources, they could aapeet for outside 
help. He hinted that the Highland Railway would not 
be unwilling to help, and could not very well refuse to 
do so, as the light railway would act as a feeder to their 
traffic, and add to their income. 

Similar considerations would no doubt weigh with exist- 
ing railway companies in other parts of the kingdom. 

Ot course, where the population and industries of a 
country warrant the initial expense, the only permissible 
railway must be of the ordinary main-line gauge of 
4 ft. 84in., with a permanent way sufficiently strong to 
carry ordinary main-line rolling stock (excepting, in cer- 
tain cases, the heavy main-line locomotives), and having its 
own rolling stock of a sufficiently substantial description 
to run long distances on the ordinary main line, so that the 
béte noir of narrow-gauge er = the breaking of bulk 
in the case of goods traffic, may be avoided. 

It is not, however always possible to adhere to these 
conditions, for financial reasons, of which you will all be 
aware, and yet engineers and others will insist on keeping 
to the full gauge of the line, with the attendant heavy 
cost for land in the first instance, heavy permanent way, 
heavy rolling stock, and the increased charges for main- 
tenance, &c., to say nothing of increased rates and taxes. 
In consequence they demand so much money for first cost 
and working expenses, that the British public gets 
frightened at the outlook, will not provide the necessary 
funds, and so the projected railway remains only on 
paper, and the inhabitants of the district have perforce 





* Paper read before the Liverpool Chamber of Com- 
merce, 





to carry their goods to market, often 10 and 15 miles, by 
means of the old-established horse and cart, at very 
heavy expense, and at such a slow rate of speed as to pro- 
hibit anything but heavy imperishable goods being 
marketed. 

The Association of Chambers of Commerce for the 
United Kingdom, at a special meeting at Hull in Sep- 
tember, 1889, passed a resolution to draw the attention of 
the Government to the importance of facilities being 
afforded, without requiring special application to Parlia- 
ment, for the construction of inexpensive lines of railway, 
= for slow traffic, to meet the requirements of 
thinly-populated districts, as affirmed at the meeting of 
the Associated Chambers held at Cardiff the previous 
autumn. 

The Duke of Westminster, in recently receiving a de- 
putation inviting his my for a proposed railway 
through the valley of the Dee, while expressing himeelf 
favourable to the development of railway interests in 
—. thought that the interests of small places like 

olt and Farndon might be better accommodated by a 
system of steam tramways than by a large expenditure on 
full-gauge railways. 

In 1893 the United Kingdom imported : 


Butter 

Cheese 

Eggs 

Potatoes ... ss ses 
Other raw vegeiables ... 
Fish ; ne = 2,681,953 


26,456,445 


most of which I am convinced we could supply our- 
selves had we but cheap means of carrying tood, &c., 
from country farms to our great industrial centres, In 
all we imported 135,237,400/. worth of food last year, and 
yet we have immense farms in this country actually 
standing idle, because the farmer cannot get his produce 
to market, and so cannot work the farms. 

The Royal Commission on Depression of Trade in 1886 
specially recommended that every facility should be 
afforded by Parliament for the construction of light rail- 
ways or tramways in those parts of the country which are 
insufficiently supplied with the means of communication, 
or which are susceptible of further development in this 
respect. 

Cheap branch railways benefit three classes of persons, 
the landowners, the general traders and farmers, and the 
existing railway companies, and incidentally the State. 
Land for a short distance on either side of almost any rail- 
way will double its value. . 

I think that Parliament might help us by granting 
special facilities for light narrow-gauge tramways, in- 
cluding compulsory purchase of land at its agricultural 
value, as apart from the so-called light railways, which are 
often ‘‘ light” in name only, the light railways of Ireland 
being almost universally of the standard Irish gauge of 
5 ft. 3 in., and worked with the ordinary main-line rolling 
stock, the only difference being that the speed being 
limited to 25 miles an hour, the expensive system of block 
working, with its attendant interlocking gear, signals, 
continuous brakes, &c., rightly insisted on by the Board 
of Trade in the case of the ordinary main railways, is not 
here necessary. 

Given this assistance, I think if the landowners ‘and 
farmers of this country were only aware of a few of the 
advantages of light railways, we should soon have a fine 
network of these narrow-gauge tramways all over the 
country, acting as valuable feeders to our great trunk 
lines, enabling farm produce, such as live and dead meat, 
corn, roots, fodder, and especially light perishable goods, 
such as vegetables, flowers, eggs and butter, &c., together 
with the produce of our teeming seas, in the shapeof fish, to 
be brought cheaply and expeditiously to the markets in the 
great towns, thereby excluding foreign food, increasing 
the value of our land, and providing remunerative labour 
for our half-starved men in some of the rural districts not 
blessed with railways. 

The great disadvantage that is always pointed out to 
me when mentioning this question of narrow gauge, is the 
vexed point of ‘‘ breaking bulk” involved in “* breaking 
gauge ” in transmitting from the narrow to the wide gauge. 
Well, there are two ways of getting over this difficulty. 
In the case of minerals, such as coal, stone, and the like, 
the obvious remedy is to run the terminus of our light 
railway at an elevation, either alongside or over the main 
line goods wagons, then, by means of tipping or hopper 
wagons, to simply slide our goods into the main line 
truck below. The cost of this is so small as to enable us 
to leave it out of our calculations, from a practical point 
of view. . 

On the Festiniog Railway, the cost of transferring 
goods from narrow to standard gauge is jd. per ton for 
minerals, 14d. per ton for general goods, and 6d. per ton 
for slates, by band. 

With regard to fish, farm produce, and other goods 
which would not stand rough treatment, I have adopted 
the following scheme on a narrow-gauge tramway my firm 
has recently ees : The line is 2 ft. 6 in. gauge, and is 
principally used for coaeying, coal to a gas works, a dis- 
tance of about two miles. ‘The wagons used on the tram- 
way have steel frames mene the wheels and axles, &e.; 
at each end of the frame or bogie isa standard, high — 
to carry the tipping trunnions, which are mounted on the 
wooden boxes which carry the coal. These wooden boxes 
are about 4 ft. 10 in. long, 3 ft. 8 in. wide, and 3 ft. deep, 
carrying about 2 cubic yards each of coal (say 14 tons), 
and are so made that six boxes exactly fit into an ordinary 
standard-gauge wagon. ‘This main-line wagon, with its 
six tipping boxes, goes to the colliery, where the boxes are 
all filled with coal in the ordinary way, then conveyed to 
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the terminus of our narrow-gauge railway, where there is 
a light portable crane. Each box is then lifted out of the 
main-line wagon, and deposited on to the ie frame, 
standing in readiness on the narrow-gauge line, while 
the six empty boxes, off the bogies, are put into the main- 
line wagon, and sent to the colliery for a fresh load of 


coal, : 

The full boxes are run along the narrow-gauge line to 
the gas works, and tipped by means of the before-men- 
tioned trunnions, by which they are suspended in the 
bogie frames, direct into the gas works bunkers, or along- 
side the retorts. There is thus no break of bulk what- 
ever from the colliery right to the mouth of the retorts. 

A similar plan could be adopted on an agricultural 
railway, by using boxes of such a size that four would sit 
in an ordinary main-line wagon, say 7 ft. 6in. long by 
4 ft. 10 in. wide by 3 ft. deep, about 3? cubic yards capa- 


1ty. 

Each farmer, through or near whose land the light rail- 
way passes, would have his own siding or branch line, 
where full or empty trucks could stand. He fills his pro- 
duce, be it hay, straw, potatoes, or other vegetables, dead 
meat, &c., into these loose boxes in his own farmyard; 
then he carts these boxes to his siding (if the siding does 
not run directly into his farmyard), and with a light 
portable crane loads the full boxes on to the bogie trucks 
waiting. The next train going along picks up these loaded 
trucks and takes them to the terminus, where the light 
railway runs alongside the main-line wagons. A similar 
crane loads these boxes into the main-line wagons as before, 
which runs them off to the market town, where again the 
same boxes can be loaded on to consumers’ carts, and 
thus carted directly to their destination, without any 
break of bulk or handling of any kind, from the farm- 
yard. The boxes, when empty, could be returned in a 
similar manner, loaded with manure or other goods, or 
the sides being made collapsible, may be packed up and 
returned to the light railway, as returned empties, taking 
up very little room. 

During the late Paris Exhibition a 24-in. gauge railwa 
was used, with 20-lb. steel flange rails riveted to channel- 
steel sleepers having closed ends. The locomotive used 
weighed 12 tons, and the railway was capable of carrying 
a weight of 34 tons per axle. This railway conveyed 
6,300,000 passengers in six months, in 42,500 train jour- 
neys, without a single accident. Each full train weighed 
51 tons exclusive of the locomotive, so that the latter was 
drawing more than four times its own weight at a high 
rate of speed. 

The cost of carriages per passenger on a metre-gauge 
railway is only about 80 per cent. of what it is on the 
standard gauge, and the cost of wagons per ton capacity 
from 60 to 70 per cent., whilst on a 24-ft. gauge the 
figures are more favourable still. 

A line of 2 ft. or 24 ft. gauge with steel rails 25 lb. per 
metre, will safely carry a load of 4 tons per axle. 

A locomotive weighing 13 tons has drawn on such a 
line a load of 205 tons, not including the weight of the 
engine, on the level at 8 miles per hour, or 50 tons up a 
gradient of 1 in 40, at a consumption of 24.56 lb. of coal 
per mile, and 17.40 gallons of water per mile, equal to 
12 Ib. of coal per ton-mile. Of course this must be at 
least quadrupled for actual practice. The proportion of 
paying load carried to deadweight of the goods wagons 
was 3 tons to 1 ton in favour of the paying load. 

The late Mr. Vignoles, in his presidential address at 
the Institution of Civil Engineers, drew attention to the 
fact that there were 160,000 miles of metalled roads and 
highways in this country, which, although they in some 
cases ran parallel with the railways, still, for the most part, 
served as the only channel for the conveyance of the pre- 
sent traffic in rural districts, and he ventured to think 
that upon the cess or side space of many of these roads, 
light and cheap railways might be constructed with great 
advantage in this country, in the same way as some of 
the light railways in Ireland. If madeof a 2-ft. or at 
the most 23-ft. gauge, this would not greatly interfere 
with the normal width of the roadway itself, and saving 
as it would the bulk of the heavy traffic on the road, the 
cost of maintenance of the highways would be very greatly 
lessened. 

The late Sir James Allport, in giving his evidence 

before the Select Committee of the House of Lords on 
Steam Tramways, suggested that the tramways, if con- 
structed, should be of narrow gauge. He was followed 
by Mr. Oakley, of the Great Northern Railway, who 
fixed as a desirable gauge for these feeders 2 ft. or 
2 ft. Gin. 
_ [personally am in favour of the latter (2 ft.6in.). It 
is es wide enough to carry any ordinary goods traffic, 
and also for comfortable passenger accommodation. The 
sleepers for such a gauge need not exceed a length of 
43 ft. at the most, so that a formation 5 ft. wide is 
ample. I need hardly say that this is less than half the 
width of land required by a main line railway, thereby 
reducing by more than 50 per cent., the original cost for 
buying the land, as well as subsequently maintaining the 
track, draining and weeding the land, ballasting and 
packing the sleepers, to say nothing of the fact that the 
transverse sleepers are less than half as long, and need 
not be so correspondingly thick in consequence, 

It is = possible, and indeed easy, to operate a 25- 

mile an hour train service over alight line, 25 Ib. or 30 Ib. 
rails, of 2 ft. 6 in. gauge, with curves of minimum radius 
of 50 yards, and ruling gradients of 1 in 40 or 50, which 
could scarcely be done on the normal gauge with ordinary 
rolling stock. 
_ I would, however, prefer average gradients of, say, 1 
in 80, with curves not less than 100 yards radius, as much 
as possible, thereby saving engine power, and only using 
the steeper inclines and sharper curves, where absolutely 
necessary, to save the cost of expensive cuttings, bridges, 
embankments, &c. 








To show the advantage of having the gradients as easy 
as possible, I give the average tractive force of steam 
locomotives on different gradients for different gauges : 





| Will F ‘ P . 
lin lin | lin | 1in 
20 In. or 24 In, Gauge. Haul on | 

Leve}, | 100. | 50. | 25. | 16. 

Average Locomotive 6 in. tons tons tons tons | tons 
speed, say cylinders, four 

10 miles wheels coupled 90 36 21 12 6 

per hour ) 8-in. cylinders ..| 200 | 70 39 20 10 


2 Ft. 6 In. Gauge 
Average : 
speed 15 { 10-in. cylinders .. 


340 | 110 | 6 | 35 | 15 
450 |150 | 90 | 50 | 20 
| 


These figures, of couree, vary with the state of the line and cf 
the weather, &c. 


It will thus be seen how much the very steep gradients 
take off the hauling power of the locomotive, though if 
the inclines are but short, and the engine gets a good 
start, it will take up much heavier loads than those I 
have stated. 

The eight items essential for satisfactory working of 
light railways are, in my opinion : 

1. The permanent works should be simple and cheap. 

2. Level crossings should be permitted instead of 
bridges, the gates, of course, being kept shut against the 
train, leaving the road open, and the gates to be automati- 
cally opened and closed by the passing train, crossing at a 
walking pace. 

3. Cheap but effective fencing to be permissible. 

4, All unnecessary paraphernalia, such as stations, 
stationmasters, gatekeepers, signals, interlocking gear, 
continuous brakes, &c., should be dispensed with. 

5. Wide facilities should be given by the Board of 
Trade for obtaining compulsory powers to obtain land, 
or preferably wayleaves through country land. 

6. The compensation for land or wayleaves should be 
optional for payment by annual instalments, instead of a 
large sum of money down, which might seriously cripple 
a small company. 

7. The permanent way, though of a cheap character, 
should still ke good and substantial, in order to reduce 
the yearly maintenance expenses, both of way and of 
rolling stock ; for this purpose I consider steel or metal 
sleepers of some sort to be essentially requisite. 

8. The land should be sold or rented at its agricultural 
value in the country, nothing being charged for compul- 
sory sale, or severance, on rural properties deriving any 
benefit from the railway. 

Mr. R. C. Rapier, chairman of the Southwold Narrow- 
Gauge Railway, gives five advantages in using narrow- 
gavge feeding lines, including break of gauge: 

(a) The Railway Clearing House, in the division of 
traffic earnings, allows rather more than the cost of trans- 
shipment, viz., 9d. per ton, to the Narrow-Gauge Com- 
pany, and that makes a small profit. 

(Oy The working expenses are certainly less. 

(c) The rolling stock of the small company does not get 
scattered all over the kingdom. 

(a) The heavy engines of the main line cannot trespass 
on the light railway. 

(e) The rolling stock can be built as lightas possible. 

The working expenses of the Southwold Railway of 
only 9 miles are about 4/. 5s. per mile per week. The 
gauge is 3 fb, 

Traffic amounting to only 5/. per week per mile would 
justify an expenditure of 3000/. per mile. As a general 
rule, the interest on capital, and the working expenses, 
should be about equal, and the nearer the two coincide 
the better. 

Narrow-gauge lines will carry 6 tons of paying load to 
24 tons of deadweight, against 6 to 44 on standard gauge. 
The carriages are generally constructed on the bogie 
system to hold an average of 40 passengers each. The 
accommodation is found sufficient, and the motion to be 
at least as smooth as on first-class constructed railways. 

Narrow - gauge railways constructed through rough 
countries contrast most favourably with wide lines in point 
of cost. But even through level countries, apart from the 
saving in land, permanent way, rolling stock, &c., the 
advantages are very great in avoidance of heavy bridges, 
road approaches, and expensive lands and houses, by the 
introduction of curves and gradients not possible or applic- 
able on a or line. : 

On a 2 ft. 6 in. gauge railway having 2-ft. diameter 
wheels and wagons 5 ft. wide, the cross-section of the load 
(which is 3ft. 6in. high) is 174 square feet, having an 
angle of stability of 36 deg., which is ample for all practi- 
cable prac : 

Such a railway enables wagons of a size convenient for 
the general requirements of the traflic to be met with in 
thinly-populated districts to be constructed with economi- 
cal proportions, instead of running big heavy wagons 
capable of carrying 8 tons or so, with only 1 or 2 tons 
of paying load in them, as is frequently the case on 
standard-gauge lines. 

On narrow-gauge railways wagons can be built just 
twice as wide as the gauge, whilst a agent ap 
wagon is only 14 times the gauge in width, making the 
actual capacity per lineal foot of way much greater in 
proportion for the narrow-gauge railway. 

e railway from Strabane to Stranorlar, in Ireland, on 
the standard gauge, through a very easy country and one 
of the cheapest made, cost, for construction alone, 6000/. 
per mile, and paid only 2 per cent., whereas, if constructed 
as a narrow gauge, the return would have been 6 per 


cent. 
On the Ocholt and Westersede Railway (Oldenburg), 


to 25 miles (12-in. 99 
per hour 





| 2 ft. 54 in. gauge, although cnly 44 miles long, and con- 





necting two lines of ordinary gauge, yet the receipts per 
day are 48s., with an expenditure of only 19s. ; and on 
one occasion a@ special train was hired to convey 45 pigs 
to market abt a cost of only 15s. 


TECHNICAL CONSIDERATIONS. 


One horse will haul, on a common macadamised road, 
about 13 tons of load, while, on a narrow-gauge railway, 
he will haul 9 tons of load at three miles an hour, thus 
a | saving of six times the power. 

Dr. E. Hopkinson ascertained the mean tractive force 
required on the Bessbrook and Newry Tramway, on 
three different occasions, and he showed that it amounted 
to 28.9 lb., 27.4 lb., and 37.1 lb. per ton of gross load 
hauled on the whole journey. The increase in the third 
journey is due to the mean speed being nearly doubled. 
The gradients were not severe (the maximum being 1 in 
86), but are continuous in one direction. 

n railways the resistance to traction is about 8 lb. to 
12 lb. per ton on the level, but the minimum resistance on 
grooved tram lines—when clean—on the level and straight 
would be 15 lb. per ton, the average force required being 
about 30 lb. per ton, owing to accumulation of dirt, &c., 
on the rails, 

In going round a curve of 50 ft. radius the resistance 
to traction is doubled, and even trebled if the rails are not 
clean. Of conrse, when the rails are wet this resistance 
is considerably lessened, hence, on some of the steep 
gradients on the Liverpool tram lines and elsewhere, 
water is constantly kept running down the track. Of 
course, though, this is only permissible where horse-power 
is used; with locomotives, the | d resi ce would 
be more than counterbalanced by the increased slip of the 
driving wheels on the rails. 

To ascertain the pet required to haul any given load 
up a gradient, I will assume, for the sake of illustration, 
that a tramcar with its load and locomotive weigh, in all, 
10 tons gross load, and that it is required to mount an in- 
cline of 1 in 40 at 7 miles an hour. Assuming the frictional 
resistance at the high figure of 30 lb. per ton, the resist- 
ance to traction on the level will be 10 x 30 = 300 lb. 
Pulling at the rate of 616 ft. per minute gives : 


300 x 616 
33,000 
The resistance due to gravity up the incline will be 


> = 56 Ib. per ton, 





= 5.6 effective horse-power required on level. 


or a total downward pull of 56 x 10 = 560 lb., which at 
the given speed causes an expenditure of 
560 x 616 _ 19 45 effective horse-power. 
33,000 
Brake Horse- 
Power. 


For train resistance 5.6 
For gravity oes ats ee We .. 10.45 
16.05 

On a well equipped railway the force required to start 
a vehicle at rest, well lubricated with grease axleboxes, 
on the level, varies from 11 lb. to 18 lb. per ton load, and 
to keep this in slow motion 8 lb. to 12 lb. per ton of load ; 
whilst with oil axleboxes the force required to start is from 
12 lb. to 22 1b. per ton, and to keep in slow motion 2 lb. 
to 5 lb. per ton, rising to 14 lb. to 20 lb. per ton at quick 
speeds of 40 to 60 miles an hour. Hence oil lubrication 
is the better, except at the moment of starting—the reason 
of grease being better at starting is that the grease always 
sticks round the journals when standing, while the oil 
runs off. On tramcars with grooved rails, where the fric- 
tion isso much greater, the force required to start varies 
from 50 lb. to 100 lb. per ton even on the level. 

The adhesive power of a locomotive depends upon the 
weight on the driving wheels, and is in ordinary weather 
about one-sixth of the load on them. 

The cost of fuel on standard gauge averages 24d. per 
train mile. 

The resistance to traction of a cart or wagon on the 
level, in proportion to the whole weight, is: 

ys on fields. 

yy on gravel and on broken stone roads in bad condition. 

2; on dry hard turf. 

z's On good macadamised roads, say, 44 Ib. to 65 lb. per 
ton. 

;'; on underground tramways with 8-in. diameter wheels. 

3p On wood pavement. 

yy On street tramways with grooved rails. 

yi5 On underground tramways, with 12-in. wheels, on 
round-top rails. 

ris on asphalte pavement. 

1y8 on granite tramway. 

230 OD railways. 

The adbesive power of a standard-gauge locomotive 
per ton on driving ¥. ..eels is : 


Thus the total effective energy required is: 


Pounds 
per Ton. 
In ordinary English weather a ve 450 
»» Very wet weather... eae as ... 650 
»» Misty greasy weather... Per Fe 300 


The power developed by a locomotive engine is ex- 
pended in overcoming the resistances due to wheel fric- 
tion, gradients, curves, and wind pressure. Mr. D. K. 
—— formniz for the resistances on railways are as 
ollows: 


v2 
Resistance of engine, tender, and train ...R = 8 + 171 


... R=6 + = 


‘a train alone 
240 
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R = total resistance of engine, tender, and train in 
pounds per ton . 

R!= resistance of train alone in pounds per ton. 

V = speed in miles per hour. 

These rules are for a straight line of rails. One half more 
is to be added for resistance due to curves, imperfections 
of the road, and wind pressure. 

The following may be taken as an approximate rule to 
determine the weight of rails required for any purpose : 
12 times the greatest load on one wheel in tons = weight 
in pounds per yard of railway. The sectional area of rail 
in inches x 10 for iron, or 10.4 for steel, equals the 
weight of the rail in pounds per yard. 

The coefficient of adhesion of the locomotive, or the 
effective tractive power, is a factor of the total weight 
upon the driving wheels, but, curiously enough, it does 
not appear to be a constant fraction, as might sup- 
posed. It is found to increase with a decrease of weight. 

In locomotives of the standard gauge, with 12 to 16 
tons per driven axle, it is generally held that a coefficient 
of adhesion of one-sixth is all that can be depended upon. 

From experiments made by the late Mr. Spooner on 
the Festiniog Railway, it was found that the load there 
per driven axle was 5 tons, the coefficient averaging about 
one-fifth. 

Mr. Percival Heywood made some recent experiments 
on his 15-in. gauge railway at Derby, with an engine 
having a load on the driven axles of about 1.2 tons, and 
found that the proportion of tractive power to load was 
1to39 He undertook also that his locomotive should 
take a load equal to its own weight up a gradient of 1 in 
10 a quarter of a mile long, having a short curve of 33 fb. 
= at its severest part, where the gradient was about 

in 9. 

His engine weighed 3 tons 2 cwt., having six wheels, all 
coupled, and he took up a load of 4 tons, the start being 
made on the level, and the engine barely struggling up. 

Mr. Heywood’s theory for this increased tractive force 
is as follows, which I take verbatim from his interesting 
pamphlet : 

** 4 wheel rests upon the rail on one point, or possibly 
on a transverse line of which the length is equal to the 
width of the rail. With a smali insistent weight the 
molecules of the wheel and rail interlock without injury, 
and adhesion, on the principle of an infinitesimal rack 
and pinion, is the result. 

‘* As the weight is increased on this small bearing area 
the molecules of the rail and wheels become disturbed, 


and fail to offer so firm a fulcrum. Ultimately they | Co 


become displaced, and move as rollers between the two 
surfaces, materially reducing the adhesion.” 

If this theory be the correct one, as is not improbable, 
the uated reduction in the adhesion for larger weights 
would be accounted for, and would also account for the 
fact that a skidded wheel offers less resistance to the 
stopping of a train than a wheel which is braked to the 
bare point of skidding. In the latter case this micro- 
scopic action of rack and pinion is still going on. When 
the wheel is skidded, it simply slides over the minute 
teeth, so to speak, with consequent reduction of retard- 
ing power. 

According to Molesworth, the resistance due to curves 


is as follows : 
Resistance = Wk tl 
Where W = weight of vehicle. 
= radius of curve. 

D = distance of rails apart from tread to tread 
(which is practically the gauge). 

L = length of rigid wheel-base. 

F = Coefficient of friction of wheels on rail, 
which varies from .1 to .27 according to 
the weather. 

Thus we see the advantage of having as narrow a gauge 
and as short a wheel-base as mee hy in going round 
curves. Having said so much regarding the manifest ad- 
vantages of narrow-gauge railways for pioneer work, I 
will compare the cost of the permanent way of narrow 
versus standard broad gauge of 4 ft. 84 in. 

(Zo be continued.) 





BRACKNELL SEWERAGE.—The Easthampstead Rural 
Sanitary Authority have accepted the tender of Messrs, 
R. Holmes and Co., of Chesterfield, amounting to 6585/., 
for the sewerage works at Bracknell. The works include 
two small pumping stations and storage tanks. The 
engineer to the scheme is Mr. W. H. Radford, C.K. of 
Nottingham, whose estimate for this part of the work 
was 7000/. 


PortTisHEAD LocaLt Boarp.—At a —_ and final 
eld o 


sitting of the Portishead Local Board, n Decem- 
ber 11, the clerk intimated that the formal sanction of the 
Board of Trade to the construction of the outfall of the 
proposed sewer on the Crown foreshore lands, has been 
received. The surveyor, Mr. T. J. Moss Flower, was in- 
structed to complete the contracu drawings, specifications, 
&o., and advertise for tenders for carrying out the pro- 
sewerage works. 


Tue Merrowant Navy or DgENMARK.—<According to 
the latest statistics, the merchant navy of Denmark— 
exclusive of 29 steam dredgers, of 1378 tons capacity —num- 
bers altogether 3478 v 8, with an aggregate of 323,3804 
tons. Of these 3116 were sailing vessels, with an aggregate 
of ptr | ister tons, and 362 steamers, with an a; - 

te of 128,725 register tons. Thero were, besides, 11,383 

ts under 4 tons. During the last five years there has 
been an increase of 299 vessels with an ag; te of 60,917 

ister tons. During the last ten years the number of 
sailing v has in by 259, and the number 
of steamers by 104. 





LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Cerberus, built for Mr. Alfred 
Holt, Liverpool, by Messrs. Workman, Clark, and Co., 
Limited, had her trial trip in Belfast Loughon the 15thinst. 
The vessel is of the following dimensions : Length, 257 ft. ; 
breadth, 41 ft. ; depth moulded, 21 ft. 9 in. ; gross ton- 
nage, 1753; she hasa Board of Trade Fagg oe certifi- 
cate. The Cerberus has been specially designed for 
trading on the Chinese coast, and a large number of cattle 
can be carried on the main deck. The average speed at- 
tained on the measured mile trials was 11? knots. 

The paddle steamer Cesarewitch, built by Messrs. Wm. 
Dobson and Co., Low Walker, to the order of the Im- 
perial Russian Government (War Office Department), has 
just completed her trials. The vessel is of an unusual form, 
as it had to be transported by steamer to Batoum, 
then to Baku by rail, from Baku across the Caspian Sea 
to Ousun-Ada, and thence by rail to Charjui, on the 
River Amu Darya. She is, therefore, constructed in 
small sections which can be easily re-erected at Charjui. 
The River Amu Darya being very shallow, and having a 
lot of shifting sandbanks, it was very essential that the 
steamer should have a very light draught, and the builders 
understook to construct the vessel so as to draw only 2 ft. 
of water when fully laden. On the official trials it was 
found that the builders had fulfilled every condition re- 
quired by the Government, a mean speed of 12 knots 
being obtained. The vessel is 150 ft. long, 23 ft. broad, 
and 54 ft. deep. The machinery, which has been con- 
structed by the Wallsend Slipway and Engineering Com- 
pany (Limited), has cylinders 18 in. and 36 in. in diameter, 
with 42 in. stroke, steam being supplied by two steel 
boilers of the locomotive type, the furnaces of which are 
arranged for burning oil as fuel. This oil-burning ap- 
paratus was thoroughly tested at the trial trip, and found 
to be very successful, steam being easily maintained at 
the requisite pressure. The trial was conducted under 
the supervision of Captain Waschkeewitch and the Acting 
Consul for Russia. After the trial the several sections 
were disconnected, lifted out of the water, and afterwards 
ry a in a steamer which left the Tyne for Batoum on 
the 6th inst, 


The s.s. Alma, built by Messrs. James and George 
Thomson, Limited, Clydebank, for the London and 
South-Western Railway Company, has completed her 
trials on the Clyde. The Alma isa sister ship of the 
lumbia, which was turned out by the same builders 
last October, both vessels having been designed for the 
express mail and passenger service between Southampton 
and Havre. The vessels are 270 ft. long, 34 ft. broad, and 
23 ft. deep from the promenade deck, and have a gross 
tonnage of 1145 tons. The chief feature of the boats is 
the luxurious sleeping accommodation which is provided 
for a large number of first-class passengers. Instead of 
passengers being berthed in large open saloons, as for- 
merly, there is accommodation for 100 persons in separate 
state-rooms similar to those in ocean steamers. At the 
trial the mean speed on the measured mile off Skelmorlie 
was 19.38 knots. Afterwards the vessel made a run of 
six hours’ duration round Ailsa Craig and back, during 
which the contract speed of 184 knots was fully main- 
tained with the greatest ease, the engines running with 
perfect smoothness and regularity. There was a com- 
plete absence of vibration. 


An ice-breaking steam ferry has recently been built by 
the Burmeister and Wain Shipbuilding Company, Copen- 
hagen, for the Danish State Railways. The steam ferry, 
which is called Jylland, is intended for the Korsér-Nyborg 
traffic across the Great Belt, and is, besides being a rail- 
way ferry of considerable capacity, an efficient ice- 
breaker. The length is 180 ft.; breadth, 36 ft. ; depth, 
19 ft. 2in. She has compound engines, with surface con- 
denser, thecylinders being respectively 304 in. and 57 in. 
in diameter, with 33 in, stroke, the working pressure 
being 1001lb. to the square inch. There are saloons for 
first, second, and third class passengers, all the saloons 
being lighted by electricity and well ventilated. 


The British battleship Magnificent was floated from 
the graving dock in which she was constructed at Chat- 
ham on Wednesday, the 19th inst., the Countess Spencer 
doing the honours on the occasion. This battleship is 
390 tt. long, 75 ft. beam, and 27 ft. 6 in. in mean draught, 
at which the displacement is 14,900 tons. The weight of 
the hull is 10,180 tons. The ship, for two-thirds her 
length, is armoured with 9-in. Harvey plates extend- 
ing from under the water-line to the top, while the bar- 
bettes have 14-in. Harvey plates. The bulkheads at the 
ends of the ship are 9 in. thick. The machinery is of the 
pan, ge gg to type, constructed by Messrs. J. Penn 
and Sons, Greenwich. The cylinders are 40 in., 59 in., 
and 88in. in diameter respectively by 51 in. stroke. The 
boilers, eight in number, are single-ended, 16 ft. 1 in. in 
diameter by 9 ft. 3 in. long, and have each four furnaces. 
The heating surface is 25,248 square feet, and the grate 
area 855 square feet. They are to be worked under 
Martin’s system of induced draught, and the steam pres- 
sure is to be 150 lb. to the square inch. Abt natural 
draught the power is to be 10,000 indicated horse-power, 
the speed of the ship being 16.5 knots, and under indu 
draught 12,000 indicated horse-power, the s being 
17.5 knots.’ The armament includes four 12-in. breech- 
loading, twelve 6-in., and 28 smaller quick-firing guns. 


The s.s. Refugio, built for Messrs. Orders and Hand- 
ford, Newport, Mon., by the Campbeltown Shipbuilding 
Company, Campbeltown, Clyde, went down the river on 
her trial trip on the 14th inst. The Refugio is of the 
part — type, and registers 1270 tons gross. The 
engines, which have been supplied by Messrs. Kincaid 





and Co., Clyde Foundry, Greenock, are of the triple- 
expansion type, steam being supplied from a single boiler 
working at 160 1b. pressure. On the measured mile a 
mean speed of 11 knots was obtained, and in every 
respect the trial was satisfactory. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 13th inst. the —— steamer Steinberger, built 
for the Hansa Steamship Company, Bremen, being the 
fourth steamer constructed for the same owners within 
18 months, while a fifth is now on the stocks. The prin- 
cipal dimensions are: Length, 352 ft.; breadth, 44 ft.; 
depth moulded, 29 ft. 7 in.; with a deadweight capacity 
of about 5500 tons. Triple-expansion engines will be 
supplied by Messrs. T. Richardson and Sons, Limited, 
Hartlepool, having cylinders 244 in., 39 in., and 67 in. in 
diameter by 45 in. stroke, with two large single-ended 
steel boilers working at 180 lb. pressure. 


Thess. Royalist, a turret-deck steamer, was launched 
from the yard of Messrs. William Doxford and Sons, 
Limited, of Sunderland, on the 13th inst., having been 
built to the order of Messrs. Angier Brothers, of London. 
She will receive the highest class in both the British 
Corporation and Bureau Veritas Registries. 


A torpedo-boat destroyer was launched from Messrs, 
Laird Brothers works, Birkenhead, on the 15th inst. She 
was named the Dragon by Lady Arthur Grosvenor, and 
is a sister vessel to the Banshee and Contest, launched 
respectively on November 17 and December 1 from the 
same works. They were ordered in February last, and 
are similar to, but with some improvements on, the 
Ferret and Lynx, recently completed by the same firm 
and handed over after their speed and other trials, when 
they attained over 27 knots. 


Mr. J. S. White, of Cowes, launched on the 14th inst. 
one of the three torpedo-boat destroyers which he is 
building for the British Government. She was named 
the Conflict. The length of the vessel is 205 ft. 6 in., 
and beam 20 ft., while she has a depth of 11 ft. 6 in. She 
has two torpedo tubes and six quick-firing guns, five 6- 
pounders, and one 12-pounder, and will be fitted with 
accommodation for 50 men all told. She is to run at the 
rate of 27 knots on trial. Her coal-bunker capacity will 
enable her to travel continuously at economic speed for 
33 days. The turnabout system, which will enable her to 
manceuvre quickly, and her coil water-tube boilers, are the 
invention of Mr. White, the builder of the vessel. 


Messrs. Caird and Co., Greenock, on Thursday, the 
13th inst., launched a large steel screw steamer for the 
Peninsular and Oriental Steam Navigation Company, 
and which was named Nubia by Mr. A. P. Lyle. Di- 
mensions: Length, 430 ft. ; breadth, 49 ft. ; depth 33 ft. ; 
of 5884 tons gross, and carrying capacity of 7000 tons. 
The builders will supply triple-expansion engines of 3600 
indica horse-power. Built to Lloyd’s 100 Al three- 
deck class, the Nubia is provided with superior passenger 
accommodation, and with all the latest improvements for 
a large cargo-carrying steamer. 


The twin-screw steamer Scotsman was launched by 
Messrs. Harland and Wolff, Belfast, on the 13th inst. 
This new vessel is built to run in the Warren Line between 
Liverpool and Boston, and is specially designed for the 
safe and efficient carrying of cattle and dead meat from 
the United States. The Scotsman is 470 ft. in length and 
49 ft. in breadth, and her gross tonnage will be somewhat 
over 6000. A house on the upper deck will contain cap- 
tain’s room, chart-room, and wheel-house, and there will 
be a second wheel-house on the poop. The bridge-house 
will contain the saloon accommodation for officers, engi- 
neers, firemen, and seamen, while the quarters for the 
cattlemen will be under the forecastle and in the upper 
*tween-deck forward. The upper and middle decks will 
be fitted for cattle. Her two sets of triple-expansion 
engines of the most modern type have been constructed 
at the works of the builders. 


Messrs. Alex. Stephen and Sons, Glasgow, launched on 
the 13th inst. a steel screw enger and cargo steamer 
named St. John City, of the following dimensions: 300 ft. 
by 37 ft. by 252 ft., and about 2300 tons register ; built to 
the order of Furness, Withy, and Co., Limited, of Lon- 
don and West Hartlepool, for their Nova Scotian and 
New Brunswick trade. The deck erections consist of 
full poop, long bridge-house, and topgallant forcecastle. 
Splendid accommodation has been provided for about 
40 first-class passengers. The main engines, also designed 
and constructed by Messrs. Stephen—and fitted on board 
before launching—are of the triple-expansion type, having 
cylinders 25 in., 40 in., and 66 in, in diameter by 45 in. 
stroke, fed with steam from two large steel boilers, suit- 
able for a working pressure of 160 lb., and are expected to 
drive the vessel at a speed of about 13 knots. 


The Inchanga, the latest addition to Messrs. John T. 
Rennie, Son, and Co.’s, Aberdeen, direct line of steamers 
to Natal, was successfully launched from Messrs. Hall 
Russell’s yard at Aberdeen on the 14th inst. She is 
built from a fine model, having dimensions of 288 ft. by 
39 ft. by 25 ft. 9in., designed for high speed at sea. She 
will be fitted out with all conveniences for about 50 first- 
class passengers, with handsome saloons, ladies’ saloon, 
smoking-room, &c., being lighted throughout with elec- 
tricity. Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, designed and have ins the 
machinery during the construction. The engines have 
cylinders 24 in., Soh in., and 644 in. in diameter by 42 in. 
stroke. There are three boilers, working at 180 Ib. pres- 
sure of steam. 
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ELECTRICAL APPARATUS. 


9975. W. P. Thompson, Liverpool. (C. L. Cojin, 
Detroit, Mich., U.S.A.) Welding, &c., Metals by Elec- 
tricity. [6 “igs.] May 22, 1894.—A represents a table or sup- 

rt on which is carried the material B to be heated, which may 
G insulated from table A. J is a goose-neck or standard rising 
from table A. K isa collar at the end of standard J. N isa rod 
which passes through collar K. For convenience in raising and 
lowering the electrodes, the rod N may ‘be screw-threaded and 
engage with a threaded nut M rotatably held on the collar K by 
lugs I represents insulation. C isa series of electrodes, pre- 
ferably carbon, supported’ by rod N, but insulated therefrom. 
The electrodes C are insulated from each other, and each carries 
acontact plateG. In Figs. 1 and 2 the electrodes C are grouped 
in a circle, and in Figs. 3 and 4 they are arranged in line. D 
is a movable ductor, ted with one terminal of a 
generator of electricity carrying a brush F adapted to make 
contact with one of the contact plates G. With the arrangement 
shown in Figs. 1 and 2, conductor D may be a pulley loosely 
mounted on rod N, but insulated therefrom, and from the 





























electrodes C, and in electrical contact with an insulated contact 
plate E which is connected by conductor x with one terminal of 
the generator. With the arrangement of Figs. 3 and 4, plate E 
is made in the form of a rod on which conductor D slides. The 
conductor D may be directly connected with the generator, con- 
tact E being omitted. The voltaic arc is formed between the 
electrodes C and the material B. The material B being placed in 
position, the electrodes C are lowered to make contact therewith, 
and current is turned on, the circuit being through conductor y, 
material B, one electrode C, brush F, conductor D, contact k, 
conductor x, and the generator. When the circuit is established, 
the electrodes C are raised by a nut M and rod N, and a voltaic 
arc is formed between material B and one of the electrodes C. 
Conductor D is now moved, as bya belt P, Fig. 1, or by sliding it 
along rod E, Fig. 8, cutting the electrodes C in and cut of 
circuit successively and causing the arc to shift its position from 
the end of one electrode C to the end of the next electrode, thus 
causing the arc to travel a predetermined path, and rendering it 
easy to heat a seam of considerable length with a very emall 
power. (Accepted October 31, 1894). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


408. C. A. Abel, London, (The Gas Motoren Fabrik Deutz, 
Cologne, Germany). Gas and Oil Engines. [5 Figs.) 
January 8, 1894.—This invention relates to improved apparatus 
for supplying combustible fluid under pressure to four stroke 
cycle gas oroil engines. In this oil engine the oil is supplied by 
& pump p into a vaporising chamber o where it mixes with the air 

















entering through pipe L, the resulting combustible mixture being 
admitted to the engine cylinder on the suction stroke of the piston, 
through the automatically opening admission valve g. The 
plunger of the cil pump has for this pu hinged toit a stem 
cl which ie in line with the notched end of a rod b' reciprocated by 
acam. The stem cl is connected toa flexible diaphragm h' fixed 


diaphragm is pressed outwards by a spring, and tends to keep the 
stem c! out of line withthe rod b!. The discharge valve f of the 
engine has pivoted to its rod a stemc in line with the notched end 
of a rod 6 reciprocated by a cam on the engine shaft. The stem c 
is connected to a flexible diaphragm A fixed on a chamber g which 
communicates with the chamber 0 above the admission valve q. 
To the rcd b is pivoted a weighted lever m acted upon by aspring 
y holding it sgainst a stop b? and baving a beak n that faces the 
stemc. On the suction atroke of the engine piston, the resulting 
decrease of pressure causes a corresponding decrease of pressure 
in the chamber g!, causing the diaphragm h! to be pressed inwards 
by the atmosphere against its spring, and consequently to draw 
the stem cl inline with rod b'. On the ensuing upstroke of the 
latter, the cam forcesup the plunger of the pump p, whereby a 
charge of oil is injected into the vaporising chamber. This charge 
igthen compressed by the upstroke of the piston, is then fired and 
the working downstroke is performed, while at the same time, as 
full atmospheric pressure has again entered the chamber g!, the 
spring 2, fh pressing h! outwards, moves cl outofline with 61. At 
the completion of the downstroke, the eccentric a opens the valve 
f, 80 as to allow the combustion gases to escape. When the engine 
runs too fast, the weighted lever m lags behind during the up- 
stroke of rod 6, whereby the beak n is made to bring the stem c out 
of line with the rod b. Consequently the valve f is not opened 
during the return stroke of the piston, which is thus made to com- 
press the combustion gases, On the following outstroke of the 
piston these gases expand again, and consequently the spring 2' 
maintains the stem c! in the position out of line with the rod b!, so 
that the oil pump p is not actuated. This action continues until 
the speed of the engine is reduced to the normal again, when the 
discharge valve will again be opened by the eccentric a, and a 
fresh combustible charge will be introduced at the suction stroke. 
(Accepted October 24, 1894). 


752. H. H. Lake, London. (Die Firma Fried. cram, 
Grusonwerk, Magdeburg-Buckau, Germany. 2 Gas, &c., - 
ginee. (6 Figs.] January 12, 1894.—This invention relates to 
the distributing and igniting devices of gas engines, and has for 
its object to provide simple means for causing the ignition 
to vary with the cut-off, that is to say, to take place sooner or 
later according as the cut-off is early or late, for the purpose of 
insuring economical consumption of the explosive charge and a 
uniform speed of the engine. The proportion of the residues of 
combustion of one charge to a new charge is greater when the 
cut-off is early than when the cut-off is late, and the ignitibility 
of the charge is thereby diminished, consequently the ignition 
should take place proportionately earlier when the cut-off is early 
in order that the combustion or the utilisation of the charge may 
be complete. This object is secured, according to the present in- 
vention, by providing for the operation of the distributing or 
admission vaive or cock by an eccentric or equivalent device 
which has a variable lead under the control of the governor, and 
hy arranging the said valve or cock to operate the igniting valve 
in accordance with the requirements, that is to say, sooner or 
later in proportion to the varying angular advance of the eccentric. 
According to one mcde, a cock D is provided in the passage k for 
the explosive mixture, but is separated from the cylinder by a 
non-return valve E adapted to open towards the cylinder. The 
cock D is operated through a crank h on its spindle by an eccen- 
tric on the flywheel shaft of the engine in such a manner that it 





is opened and closed once in every revolution of the latter. 
When the motor is working at its full capacity, and therefore taking 
in its maximum charge, the commencement of the opening of the 
cock occurs simultaneously with the commencement of the suc- 
tion and of the working strokes, and the complete closing of the 
cock is simultaneous with the completion of these two strokes. As 
the pressure of the exploding charge keeps the non-return valve E 
closed during the working stroke, the fact of the distributing cock 
D being open during this period has no effect upon the working 
of the engine, because suction of fresh explosive mixture can 
only take place after the commencement of the suction stroke. 
A simple mode of operating the igniting valve is as follows: Upon 
the gpindle d of the distributing cock D is fixedanarma. At the 
moment when the cock begins to open, this arm strikes “7 b 
fixed on a spring-controlled piece c, connected with the rod f of 
the ignition valve k, and depresses the piece c and rod, and thus 
opens the valve k. The closing of the valve kis effected by the 
spring e when the arm @ is raised. When the engine is working 
with a light load, the distributing cock D cuts off before the ter- 
mination «f the suction stroke in consequence of the lead being 
increased by the governor, and it begins to open before the ter- 
mination of the compression stroke. The ignition valve k bein 
controlled by the distributing cock, also opens before the termi- 
nation of the compression stroke, and therefore the combustible 
mixture bas access to the ignition chamber, and the ignition is 
caused to take place earlier than when the charge is complete, 
(Accepted October 31, 1894). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,823. G. Kynoch and Co., Limited, Witton, 
and D. Clerk, Sutton Coldfield, Warwick. Manu- 
facture of Steel Shells. (14 Figs.) November 15, 1893,— 
In carrying this invention into effect, as applied to cast-steel 
sbells, the shell is fastened point inwards in a bell-chuck A in a 
turret and slide-rest lathe, as in Fig. 1. The chuck is supported 
at ites outside end. A slide rest B, with a motion traversing 
across the end of the shell for facing, and a turret rest C contain- 
ing six tools, each of which is p ted in ion, serve to 

rform the operations of boring, screw-cutting, and recessing. 
Roving thus obtained a true end with an accurately bored and 
screwed hole,.the shell is transferred to a second lathe, in which 
the screwed end is screwed on a mandril having a strong collar. 
By means of this screw the shell is forced into a rotating frame, 
poiot outwards, projecting beyond the frame. The frame is sup- 
ported atits outerend. Turning tools are applied by means of 
opposing traversing slide rests, and these tools off the head 
formed upon the casting, and rough-turn the points of the shells. 
This operation secures a true point, and the shell is now trans- 
ferred to a third lathe, as shown in Figs. 2 and 3, and is screwed 
on a ecrew chuck D screwing into the base plughole, and su 
ported at the point by a centre E fitting on the shell point. This 
third lathe is used forthe purpose of turning the parallel part of 
the shell, and two opposing cutters F, F! are used, the advance 





cut. This lathe may be so arranged as to perform the turning of 
the parallel part only, or the process of recessing for the bands 
may be simultaneously accomplished. When this is done, a strong 
frame G is arranged over the lathe, as in Fig. 4, designed to allow 
free movement of the slide rest carrying the turning tools 
throughout the whole of the required range. The tools in this 
case begin turning at the base, and after they have passed that 
portion of the shell in wh‘ch the recess for the band is to be carricd, 
a milling tool H, separately driven in the direction of rotation of 
the shell, and at a speed slightly greater circumferentially than 
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the circumferential speed of the shell, is brought to bear upon the 
metal, and cuts the recess Jin the shell. The milling tool for 
this purpose is carried in a suitable slide or link J. worked by a 
screw and lever M. The gear is so arranged that a stop prevents 
the milling tool being pushed too far, so that all that is necessary 
is to turn the screw until the stop is reached, at which point the 
formation of the recess is completed. By this device the recess 
for the band can be formed while the turning of the parallel part 
is proceeding, and at the same time the driving power of the lathe 
upon the shell is increased. (Accepted October 24, 1894). 


24,331. G. F. Mellen, London, and A. J. Drake, West 
Croydon, Surrey. Power Transmission Gear and 
Apparatne. {2 Figs.] December 18, 1893.—This invention 
relates to the transmission of power from one shaft to another, or 
from motors to machines, at speeds which may be varied while 
the spec d of the motor remains constant, by means of an improved 
friction clutch, A and B are two shafts, either of which, such as 
A, may be the driver, the other, B, being the driven shaft. On 
the shaft A is a sliding boss C which can be moved longitudinally 
by a lever D or otherwise, being fitted with a feather so that it 
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must revolve with the shaft cn which is keyed a wheel E. The 
long arms F of several bellcrank levers which are pivoted at the 
circumference of the wheel E engage in a groove of the sliding 
boss C. The shorter arms G of these levers have jointed to them 
brake blocks H which may be faced with wood to bear against 
the circumference of a wheel K keyed on the shaft B. According 
as the boes C is slid more or less away from the wheel E, the 
brake blocks are preesed more or less forcibly against the wheel 
K which is thus driven; and according as there is more or less 
slip of the brake blocks, so the wheel K is driven at less or 
greater speed. (Accepted October 31, 1894). 


PUMPS. 


18,112, W. B. Crichton, Bradford, Yorks. Air 
Compressors. (3 Figs.) September 24, 1894.—The air 
cylinder A has its piston B secured on the same rod C as the 
steam piston in the steam cylinder D. At each end of the air 
cylinder A is mounted an auxiliary cylinder E, E', each provided 
with a piston F. Each rod G is ted by a head H to the 
valve-rods J of the respective inlet and discharge valves K! and K 
at each end of the air cylinder A. The air cylinder A is provided 
with an ordinary valve chest L, the slide valve in which is secured 
on the spindle M, which is connected to the ordinary slide valve 
spindle of the steam engine cylinder D, by an intermediate spindle 
M2. The steam chest L is connected by a pipe O to a main steam 
piye The valve spindles J, J are formed with slot-holes J}, J} at 
one end, in which are free to slide the pins J2, J2 of croseheads 
H, H secured on auxiliary piston-rods G, G, one at each end of 
cylinder A. The piston B of the air cylinder A in the position 
own is, along with the piston of the steam cylinder D, at the 
commencement of its return stroke. The slide valve inthe valve 
chest L being operated simultaneously with the slide valve of the 
steam cylinder, admits steam into the pipes P, P', which respec- 
tively conduct the steam to the back end of auxiliary cylinder E, 
and to the front end of the auxiliary cylinder E', whereby the 
jistons F, F are operatedin the direction of arrows. The cross- 
heads H, H close the inlet valve K! at the front end of cylinder A, 
and the discharge valve K at the back end of said cylinder. The 
discharge valve K at the front end, and the inlet valve K! at the 
back end of cylinder A are at liberty to be operated by the com- 
pressed air in the cylinder, and by the preseure of the atmosphere 
respectively. At the same time as steam is being admitted to the 
steam cylinder D immediately before the return stroke of the 











to a chamber y' that communicates with the air supply pipe L. The 





one giving the rough cut, and the second one giving the finishing 





piston, the pipes R, R’ are charged with steam and conduct the 








820 


ENGINEERING. 


[Dec. 21, 1894. 








same to the opposite ends of the auxiliary cylinders EandE!. As 
the pistons F, F travel in the opposite direction to the arrows, the 
valves K and K' are operated in the opposite direction to that 
before described, that is to say, the discharge valve K at the front 



























































end of cylinder A, and the inlet valve K' at the back end, are 
closed positively, whilst the front inlet valve K! and the rear dis- 
charge valve K are opened automatically. (Accepted October 31, 
1894), 


SHIPS AND NAUTICAL APPLIANCES. 


22,155. T. E. Bickle, Plymouth. Operating Water- 
tight Doors of Ships. [1 Fig.) November 20, 1893.—A 
represents a portion of an air-pipe system connected to an air 
pump, which may be located in any part of the ship. B isa 
pneumatic cylinder, fitted with piston and piston-rod, with 
connection to the water-tight door C. Disa cock for regulating 
the speed of operating the door, by throttling the egress or ingress 
of atmospheric air to the cylinder B. An alarm whistle may also 
be attached to this cock if desired. E isa cock for controlling the 
communication between the cylinder B and the air pipe system A. 
This cock is also arranged for making a connection between the 
atmosphere and the cylinder B, and at the same time cutting off 
communication between the air-pipe system A and the cylinder B. 
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The action of the apparatus is as follows: By means of an air 
pump, vacuum is createdin the pipe system A. The atmospheric air 
entering through the cock D, actson the piston in the cylinder B, and 
opens the door C. This door is held in this position as long asa suffi- 
cient difference of pressure is maintained on the opposite sides of the 
piston. When it is desired to close the doors in a ship simulta- 


25,042. F. Bosshardt, Manchester. (J. R. Frikart, 
Munich, Germany.) Corliss Valves for Steam Engines, 
[4 Figs.] December 30, 1893.—In the improved valve there is 
provided at each end of the valve body a, a cap b for holding 
together the sides of the valve body adjacent to its cavity al which 
receives the valve spindle. This allows of making the cavity 


ny 


Wit 


\\S 
\ 


SS 


RO 











Sosy e 


WS 








GLETYLIESIELISEE: 
CZ LL 


deeper without rendering the valve body liable to break ata?. In 
inlet valves which must be capable of being lifted off their seats 
in order to act as safety valves, a space c is formed for play 
between the caps ) and the valve body a. Spiral springs d around 
studs e at each valve end are used, instead of flat springs as 
formerly, between the valve spindle and the valve, thus relieving 
the spindle from side pressure. (Accepted October 31, 1894). 


6031. F. Alessi, Sestri-Ponente, Italy. Furnaces 
for Steam Boilers. [4 Figs.) March 22,1894.—According to 
this invention a plate P of refractory material is arranged in the 
furnace F oan to the grate G, and at a suitable height above 
the latter, so that the combustion of the coal can proceed on the 
grate. The plate P does not occupy the entire horizontal area of 
the furnace, but leaves a passage g at the rear part, and two 


Fig. 2. 
oe 


N 7 


PRATT TTY 








Md 


6091 




















narrower passages g', 92 at the two sides. By this means the air 
necessary for combustion can pass to the plate P, which is en- 
veloped on all sides by the flames from the burning coal on the 
grate G. The plate P is mainly supported by means of a pipe 
T, the ends of which pass to the outside of the furnace, and 
through which water is drawn and discharged into the boiler. 
(Accepted October 24, 1894). 


TEXTILE MACHINERY. 


19,879. J. Reixach and H. Emmott, Bradford, 
Yorks. Reeds for Weaving, &c. [6 Figs.] October 21, 
1893.— This invention relates to improvements in the manu- 
facture of reeds, such that the solder will readily reach and hold 
each dent in place, whilst repairs are greatly facilitated. A, 
are the pairs of wooden strips between which the ends of the 
wires or dents C are first bound by cords D wound around the 
pairs of strips, and passed between the wires to separate them to 
the required distance apart. Helical coils E of wire are laid on to 
the reed and pressed down between the dents to temporarily 
strengthen the reed. A single turn of each coil is made to pass 
into each space between the wires. The coils project from the 
opposite face of the reed. Wires F are passed through the coils 
where they project from the reed, and serve to hold the coils in 
place. In the improved reed the dents C are wider apart at the 
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neously, the vacuum is destroyed by the i of heric 
air to the pipe system A. When it is desired to close the doors 
singly, this can be accomplished by cutting off connection between 
eylinder B and air pipes A, and admitting atmospheric air into 
cylinder B by means of valve E. The same system may be em- 
ployed by using compressed air in — of vacuum, by a simple 
modification of the attachment of the air pipes to the operating 
cylinder, (Accepted October 31, 1894). 


STEAM ENGINES, a EVAPORATORS, 
Cc. 


25,038. E. Hall-Brown, Govan, Lanark. Compound 
Steam Engines. (3 Figs.) December 30, 1893.—In carrying 
out this invention, according to one modification shown in the 
drawings, two cylinders A and B are combined with one valve 
chember C between them, their pistons D and F being connected 
by rods G and H to diametricaily opposite cranks. A single distri- 
bution valve of the piston class is employed, and comprises three 
pistons J, K, and L, which work over five ports M, N, P, Q, and R. 
The steam enters the valve chamber C by a middle port M, and 
next on each side of, or above and below it, are the ports N and P 
of the high-pressure or first-stage cylinder A. Beyond these are 


the ports Q and R of the low-pressure or second-stage cylinder B. 
The spaces between the middle valve piston J and the end valve 
pistons K and L, by the reciprocating movement of the valve, put 
the steam inlet M in communication with the opposite ports N 
and P of the first-stage cylinder A. When one port (for example 
the port N) is in communication with the steam inlet, the other 
P is, through the other space between the valve pistons J and L, 
in communication with the corresponding port R of the second- 
stage cylinder B. The second-stage cylinder B exhausts into the 
ends of the valve chamber C, there being separate exhaust outlets 
Sand Tat the ends, (Accepted October 31, 1894). 
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two ends than in the central portion. They are kept properly 
spaced by temporary coils G of stouter wire. The ends of the dents 
C are made to project some distance beyond the pairs of wooden 
strips, and at each end a ne coil H is pressed on to them, 
and a wire F is inserted through each coil where it projects 
out from one face of the reed. Other wires F* are — against 
the exterior of that side of each coil which comes close up to the 
edges of the dents C, and are held there by wire ties J, passed 
around them and around the wire F on the opposite face of the 


| reed. The reed in this condition is dipped into a trough contain- 
ing melted solder which permanently fixes the ends of the dents | 


in the chamber, the top of which is 
Upon removal of the cover a5 access 


et with a cover a5, 
r htai A hh. h a 
and the frames with filtering material can then be withdrawn 











after use, and others with a new filtering surface inserted. 
cepted October 24, 1894). 


24,669. J. Craig, Bury, Lancs. Manufacture of 
Paper. [3 Figs.) December 22, 1893.—a is the chest which re- 
ceives the pulp from the stuff chests, ) the sieve or strainer, c 
the agitator, and d the delivery chamber. The chest and de- 
liver: hamber are ted by a flexible pipe or trough e 
to allow for the shaking motion. / is the endless wire passing 
over the rollers g, and supported by the ‘‘shake-bars” A. Accord- 
ing to this invention, instead of supporting the middle part 
of these ‘‘shake-bars” by means of supports extending upwards 
from the base rails as hitherto practised, the undersides of the 
“‘shake-bars” h are provided with stiffening bars i, posts or 
blocks *, and tie-rods / to keep them rigid, and the free ends of 
the ‘“‘shake-bars” are mounted upon adjustable standards m, in- 
side each of which isa vertical screw n, capable of turning freely 


(Ae- 




















and rising and falling therein. Upon the central part of this 
screw is mounted a wormwheel 0, the boss of which is threaded 
like a nut working upon the screw n. Into this wormwheelo gears 
a worm p, keyed upon a tranverse shaft q, fitted with a hand- 
wheel 7, so that by turning this handwheel the “‘ shake-bars ” / can 
be set exactly horizontal, or raised or lowered at one end as 
may be required, to regulate the flow of pulp on the wire f, and 
the quality of paper produced, while the machine is in motion and 
the pulp is passing along the wire, without any necessity for stop- 
ping the continuous action thereof. The vertical screws n, when 
adjusted, may be fixed by tightening the set screws s. (Accepted 
October 31, 1894). 


24,897. E. S. Luard, Bombay. Lubricators for 
Engine Cylinders. [4 Figs.) December 27, 1893.—These 
improvements have for object to dispense with the wicks 
generally used in lubricators of the class in which the lubricant is 
fed to the engine cylinder by the action of the engine piston when 
the admission of the motive fluid is shut off. a@ is the fitting 
carrying the lubricant reservoir b, and c is the regulating valve, 
all of which parts are of ordinary construction. d is the syphon 
through which the lubricant is drawn from the reservoir, and e is 
the ordinary back pressure valve which serves to prevent the 
steam pressure in the cylinder from entering the reservoir. f 
is the valve which, according to this invention, is used in combi- 
nation with the valve e. The valves e and f are connected to a 





and the helical coils and the longitudinal wires lying outside or | 


running through them outside the wooden strips. Toe inside 


| helical coils and wires which were used to strengthen and hold the 


reed true during the process of soldering, are now withdrawn, 
and a helical coil and wire are fixed at the bottom of the reed 
inside the wooden strips, and lying close to them. 


October 24, 1894). 
MISCELLANEOUS. 


22,866. C. H. Rosher, London. Apparatus for 
Purifying and Heating Air. [4 Figs.) November 28, 
1893.—In the improved air heater shown in Fig. 1, @ is the fur- 
nace, the firebars and frame of which are made in one piece with 
the front. The front a! is provided with a door a? for firing and 
inspection, the frame of the furnace being carried by wheels a3 
mounted in bearings a4, so that the whole may be withdrawn 
bodily from the furnace chamber when required, The furnace 
chamber is formed by a wall of firebrick b closed with an arch 
v1, and provided with an outlet for the products of combustion b2 
communicating with a chimney or flue. Surrounding this fur- 
nace is an outer chamber inclosed by walls and ceiling c, which 
is provided with vertical divisions c' and horizontal perforated 

lates c2, Access is obtained to the intermediate space above the 
urnace for — or other purpose by means of a manhole or 
luted door, The cold air supply is admitted to this outer 

hamber by openings c? at or below the floor level. The air after 
being heated by contact with the furnace and division walls and 
plates, passes away through openings ct communicating with flues 
(not shown), by which it can be conducted to any desired point. In 
the improved air filter shown in Fig. 2, a chamber a is provided 
with inlet and outlet orifices a! and a? for the admission and exit 
of the air to be filtered before it passes to the heating chamber, 
In the chamber a are placed a series of frames a°, to which the 
filtering material a4 is attached, These frames are placed loosely 





(Accepted | 


see : 
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common stem g which moves in one leg of the ee. 

stem is of such length that when the valve ¢ is upon its seat, 
valve f is away from its seat, and vice vereé. This stem is also 
. made of a triangular section so as to leave passages 
‘or permitting the flow of the lubricant. When the back pres- 
sure valve ¢ is forced upon its seat by the admission to the cy- 
linder of the pressure of the motive fluid in the usual manner, 
the valve f will be open and allow a portion of the lubricant to 
flow by gravity into the space between the valves. When, how- 
ever, the supply of motive fluid to the cylinder is shut off, the 
vacuum formed by the movement of the piston therein causes the 
back pressure valve e to lift, and consequently the valve / to close 





| upon its seat; the portion of lubricant drawn into the space 


between the valves being sucked out by the vacuum. (Accepted 
October 31, 1894). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 


Descriptions with illustrations ‘of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of renee law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 85 and 8}, Bedford- 





street, Strand. 
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OVER 14,000 ENGINES AT WORK. 
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ROBEY & CO. 


LIMITHD, 


— >. LINCOLN, ENGLAMN nite, 
improved Vertioal Engine and LONDON OFFICE—117, CANNON STREET, E.C. 


Cross Tube Boiler combined. 





Horizontal Engine and Vertical 
N.B.— All Communications to be addressed to the Globe Works, Lincoln. Cross Tube Boiler. 








Single Corn 
Grinding Mill j 









High Speed Vertical 
Engine. 





| Improved Vert cal : : — , er i} ed Vertical 

ca ‘COUPLED COMPOUND CLASS E HORIZONTAL FIXED ENGINE, Tubuious Boiler. 
FITTED WITH PATENT AUTOMATIC TRIP EXPANSION GEAR. 

EXTREME SIMPLICITY—ABSOLUTE REGULARITY OF SPEED—HIGHEST ECONOMY. 


































Illustrated Illustrated 
Catalogues, Catalogues, 
in French, in French, 
German, Russian, German, Russian, 
Spanish and Spanish and 
Portuguese a Portuguese 
free on applica- free on applica- 





tion. tion. 


Day CoRR ade ene 


Telegrams, 
“ROBEY,” 
LINCOLN. 











inclined Engine, Sugar Mill, 
and Gearing. 


The Original ‘‘ Robey” Compound Engine,’ 


“R " Mi E with 
haa ae with Automatic Expansion Gear. 
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Stone Breakers & Ore Crushers. 


THE “BLAKH-MARSDEHN” IS THE BIST. 


—— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 


OVER 10,000 IN USE. 80 FIRST-OLASS AWARDS. 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN BNGLISH, FRBNOH, AND SPANISH. 9900 


Postal Address: H. R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 











EMERY WHEELS. 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL’S EMERY WHEEL CO., Mill St., Bradford, MANCHESTER 








| (ilyde Rivet Works Co., 


GLASGOW. 
4ust Rivets, Springs, Woop Screws, Screw Bours, 
Nots. 603 


IY WARDIYLERS (c 
eG 


ADDRESS 


ita Ee: : 


722-124 Lwarine Leoss Roan olen mc. 


v8/ 464 











ROBERT BOYLE! & SOn’s 


LATEST IMPROVED PATENT SELF-ACTING 


_AIR PUMP VENTILATOR, 


50 PHR OHNT. RHDUOTION IN PRIOH. 


Cheapest and most powerful Exhaust Ventilator in existence. Continuous 


in action and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship, 


AUTOMATIC 
»,) AND RAPID 
WAN COAL & COKE 
PLANTS 
FOR 
SHIPS AND 


AUTOMATIC 
CRAIN AND 
SEED 
HANDLING 
PLANTS 
OF EVERY 











64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 871 


INDEX TO OUR 


Chain Belts. 
Sprocket Wheels. 
Chain Elevators, 
Belt Elevators. 
Tray Elevators. 





Barge Elevators, 
Ship Elevators. 
Grain Elevators. 
Coal Elevators, 
Ore Elevators. 
Sack Elevators. 
Bale Elevators. 
Coal Conveyors. 
Coke Conveyors, 
Band Conveyors. 
Box Conveyors. 
Chain Conveyors. 
Rope Conveyors. 
Tray Conveyors. 
Spiral Conveyors. 
Seed Conveyors. 
Tilting Conveyors. 





ADDRESS— 


Tilting Elevators. 


CATALOGUE. 


Mechanieal Stokers, 
Automatic Stokeholds 
Grain Silos, 

Coal Stores, 

Ore Crushers, 

Bone Crushers, 
Disintegrators, 


Colliery Specialities— 


Tub Tipplers. 
Coal Sereens, 
Coal Belts. 
Rope and Chain, 
Haulage, 


Gas Works Speclalities— 


Self-acting Coal Stores 
and Coke Yards, 

Automatic Retort 
Houses. 

Coal Breakers. 

Coke Breakers, 


NEW CONVEYOR 00.,Ld..384, LimeSt.Square, London, E. 6, 


Telegrams—‘‘ LABORLESS, LONDON.” 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER, LANCASHIRE BOILERS 


—— MAKERS OF —— 
ENGINES & BOILERS SwITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 


Portable and Semi-Portable Engines, | Triple Vertical H es and Boilers, 

Semi-Fixed Engines and Boilers, Horizontal Winding Oompound Semi-. Engines & Boilers 
Horisontal Engines, Oompound Portable and Semi-Portable | Compound Horizontal Fixed 
Vertical Engines and Boilers, 08, Oornish, Lancashire, and other 


née = The Engines are with PAXMAN’8 PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
yy GOVERNORS, which ensures a steady and constant speed in any emergency. 














This Gear 1s one of the GREATEST and MOST MODERN IMPROVEMENTS effected in the Steam Engine. 


eas EE : aulaunaane ciactiin mansion’ 
MAKERS OF ENCINES DAVEY PAXMAN & CO., ENGINEERS, COLCHESTER. ; 
From 2 to 1000 Horse-power. London Office: 78, QUEEN VICTORIA STREET, E.C. Od 5901 Made in all Sizes. 


REFRIGERATING & ICE-MAKING MACHINERY. 


= 2000 MACHINES SoLtyD. 


Messrs. WILDRIDGE & SINOLAIR, Sydney, Agents for the Lixspm British ReFRIGERATION Co., Lrp., LONDON. 











SYDNEY, August 14th, 1893. 
Duar Sirs,—We are pleased to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North Sydney, has been at work continuously for over six months, and has completely 
tuifilled the Specification with conditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, and on a remarkably small consumption of fuel and labour expenses. 


Our Manager, M. MRapow, states that during his ten years’ connection with the New Zealand and Ex + F: Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 
, a ieee coal, vacd ——-— — for F egoom-t and chilling in warm aa gd ee circulation o of air keeping the erated —, — —— = apd absence of snow even 
ur e uction of warm m the storage chambers the carcasses and wrappers were a perfectly dry state. ours fa’ 
oa P _ r The Pastoral Finance ‘Association, Ltd. (Signed) W. Tyson, Secretary. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E£.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. iil 


Hadjield, —> ld. 
Telegrams { Req nc Seg 9 ws aaa Telephone No. 750. 


MANGANESE STEEL 


FOR THE 


WEARING PARTS OF GRINDING & CRUSHING MACHINERY 


INCLUDING 
Rolls, Jaw Faces, Huntington Mill Ring's, Side Cheeks, &c., &c. 


HADFIELD'S STEEL FOUNDRY CO., Ltd., SHEFFIELD, 


Sole Makers under the Hadfield System and Patents. 9 
LONDON OFFICE—156 & 157, LEADENHALL ST., E.C. 
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DOUBLE-HEADED MILLING MACHINE. 
CONSTRUCTED BY MESSRS. LUDWIG LOEWE AND CO., ENGINEERS, BERLIN. 
(For Description, see Page 830.) 








LITERATURE. 


American Electric Street Railways; their Construction 
and Equipment, with Notes as to their Cost of Installa- 
tion and of Maintenance ; also the Advantages of Elec- 
trie Traction Compared with other Methods. By Kit- 
LINGWORTH Hepass, M. Inst. C.E., M.I.E.E. Lon- 
don: E. and F. N. Spon; New York: Spon and 
Chamberlain. 

Mr. Hepegs’ volume appears at an opportune 

moment. The English public are beginning to 

lose their horror of the trolley wire, and to realise 
that its native ugliness may be greatly reduced by 
care in design and erection. If the cities of 

France, Germa ny, and Italy, with their splendid 

buildings and magnificent boulevards, are willing 

to adopt overhead electric traction systems, we can 
find but little excuse for banishing them from our 
streets, which have such few claims to beauty or 
grandeur. It must be a very ugly object that looks 
out of keeping with late Georgian or early Vic- 
torian architecture. Bristol and Leeds are both 
about to introduce electric tramways, and other 
towns will follow. In the early instances, no 
doubt, we must follow American practice, but pro- 
bably the different conditions here will oblige us 
to diverge from it in a short time, and seek new 
arrangements more fitted for our own peculiarities. 
For Instance, American cars have, with few ex- 
ceptions, no outside seats, and hence the roof is 
available for the trolley pole, and no consideration 
need be given to the safety of the outside pas- 
sengers should the trolley wire break. In this 
country the upper seats are a source of considerable 
revenue, and cannot be given up, the more so 














because the police regulations do not permit of 
filling the standing room inside. 

Mr. Hedges commences his book with a chapter 
for the reader who knows little about tramways 
and less about electricity, and then he briefly dis- 
cusses the cause of the rapid extension of electric 
tramways in America. Thenext three chapters are 
devoted to the roadbed, rails, and overhead fittings. 
The three conduit systems of Love, Johnson- 
Lundell, and Siemens and Halske are dismissed in 
a single chapter. Cars and their equipment follow, 
and then come motors. This latter chapter is more 
detailed than those which have preceded it. The 
following motors are illustrated : Thomson- Houston, 
Westinghouse, Short, Sperry, Walker, and Silvey. 
The chapter on generators consists in great 
part of extracts from the General Electric 
Company’s ‘Directions to Railway Construc- 
tion Men.” Chapter IX., on engines and boilers, 
is mainly an extract from the Report of the 
Committee on Power-House Engines laid before the 
Street Railway Association in October, 1893. The 
examples of electric railways described in Chap- 
ter XI. comprise one at Boston, the City and Sub. 
urban Railway, Baltimore, the Minneapolis and 
St. Paul Railway, while the Niagara Falls Park 
and River Railway has a chapter to itself. 
Mr. Hedges has collected a considerable amount 
of information as to the cost of operating street 
railways in America. The Boston West End 
Railway, which has the largest electric tram- 
way equipment in the world, has furnished 
him. with particulars of working expenses on 
eight divisions, having a total annual car mile- 


steam and electric machinery, and of the poles 
and overhead wire, amounts to 1.225d. per car- 
mile; the technical superintendence, labour for 
power account, fuel, and miscellaneous expenses. 
amount to .865d., the total being 2.09d., while 
the earnings vary in the different sections from 
1s. 3.73d. to 1s. 9.34d. Interest, rent, and manage- 
ment charges are not included, it is stated, nor, as 
far as can be gathered, is anything written off for 
depreciation. The percentage of expenses to earn- 
ings on the entire system, both horse and electric, 
is given for 1893as68. On the elevated railway at 
Kansas City the operating expenses per car-mile 
forthe 10 months ending at and including January, 
1894, are given as 6.49d., including general ex- 
penses, conductors, motor men, fuel, taxes, repairs, 
and maintenance. On the Denver City Cable Rail- 
way the expenses are 3.536d. per car-mile. This rail- 
way has since been converted to the electric system, 
and the difficulty of understanding the reason is 
lessened when it is explained that the cars were run 
in pairs, and each mile traversed counted two car- 
miles. From the annual report of the Railroad Com- 
missioners of Massachusetts, Mr. Hedges extracts 
several pages of valuable information about the cost 
of cars, tracks, electric appliances, and the like. 
The remaining chapters deal with ‘‘ commercial con- 
siderations,” English electric tramways, dangers 
from electric currents, Board of Trade regulations, 
and formule. 

The preface to the work commences as follows : 
‘During an extended tour through the United 
States and Canada, I had special opportunities for 
examining the applications of electrical traction to 
street railways, and have endeavoured with strict 
impartiality to describe the various systems em- 
ployed. Electric traction is a new branch of 
engineering of such a progressive character, that it 
is impossible to comprise every system, with their 
many detailed improvements, and those manufac- 
turers whose inventions remain unnoticed will 
know that the omission is due to my not having 
had an opportunity of visiting their installations.” 
The volume fairly answers to the description the 
author gives of his methods. He returned from 
his tour, we should imagine, with a large number 
of electros from manufacturers’ engravings, a con- 
siderable number of reports and papers contributed 





age of 1,297,849. The total maintenance of the 
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results of his own observations. The outcome is a 
volume exceedingly well printed on good paper, 
and in some parts well illustrated. It contains 
some information that is valuable, and a great deal 
more that is exceedingly superficial. The author's 
own work is mostly confined to imperfect descrip- 
tions of apparatus, and we never learn what are 
the opinions he formed during his extended tour. 
For anything we can see, he might have written the 
book without leaving London, by delving in the 
American Street Railway Journal and other tech- 
nical papers. The sense of ee and the 
deliberately formed opinions that come from per- 
sonal observation and knowledge, are not much in 
evidence. 
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STEAM BOILER EXPERIMENTS. 
No. XVII. 


By Mr. Bryan Donkin, Jun., and Professor 
A. B. W. Kennepy, F.R.S. 


Experiment No. 28, March 2nd, 1887.—This 
experiment was similar to Nos. 9 and 10 (see 
ENGINEERING, vol. lii., page 375), and was carried 
out with the same type of boiler (Lancashire) 
and at the same place, viz., Blackfriars Station of the 
London Hydraulic Power Company. The standard 
coal was not used, but a caking coal, known as Wear- 
mouth. This was at the request of the engineers, 
who wished to compare the results with those 
obtained with the standard coal. The method 
followed was exactly similar to that adopted in the 
other two experiments, and no drawing of the 
boiler is therefore necessary. 

The following was the analysis of the coal : 

Taken not 


Dry. 
per cent, 


Taken as 


Carbon a . 
ne dite 
xygen and Nitrogen 
pe A a ae ee 
Ash ... ae 
Moisture 


Total... 100.00 


It will be seen that the boiler efficiency was only 
60 per cent. The coal burnt per square foot grate 
per hour was 20 lb., and evaporation of nearly 9 Ib. 
of water per pound was obtained from 212 deg. 
The water evaporated per square foot heating 


surface per hour was 3.9 lb. With standard coal 
the pounds of water per pound of coal were 12.4 
with the same boiler, and with about the same rate 





of evaporation. The boiler efficiency was higher 
with the standard coal, and the percentage of ash 
was somewhat less. All the other results will be 
found in the Table on the opposite page. 


THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGI- 
NEERS. 

(From our New York CorRESPONDENT.) 
(Concluded from page 793.) 
THE next paper read at the meeting of this 

Society was on 





A Dynamic Inpicator TESTER. 


It was a joint communication by Professor C. H. 
Peabody and Assistant Professor E. F. Miller, 
of the Massachusetts Institute of Technology. 
The following quotation shows the character of the 
paper : 

‘** For nearly a year a machine for testing steam- 
engine indicators by direct comparison with mercury 
columns has been in use at the Massachusetts Insti- 
tute of Technology, which has the peculiar feature 
that an indicator undergoing test describes diagrams 
similar to those taken from a steam engine, so that 
the errors and discrepancies revealed may be fairly 
attributed to the indicator in actual service. The 
name of the paper has been chosen to emphasise 
this feature of the machine. 

‘“* A brief statement of the principles of the ma- 
chine will simplify the description of its construction 
and action. The machine has a cylinder like that 
of a small steam engine, but without a piston. A 
plain slide valve with very little lap admits steam 
to, and exhausts steam from, this cylinder ; this 
slide valve is moved by an eccentric on a shaft 
driven by a belt from a line of shafting. On the 
same shaft are two other eccentrics, which move 
two separate piston valves; one of these piston 
valves opens after the slide valve is fully open, and 
closes before the slide valve begins to shut its port, 
and opens a passage from the cylinder to a chamber 
which is in communication with a mercury column. 
The other piston valve opens after the exhaust 
from the cylinder begins, and closes before the 
exhaust ceases; it opens communication from the 
cylinder to a second chamber in communication 
with a second mercury column. The indicator to 
be tested is attached to the cylinder in the usual 
way, and operated as in a steam-engine test ; 
merely as a matter of convenience, the paper drum 
of the indicator derives its motion from the slide- 
valve eccentric. It is clear that there are two 
easily identified portions of the diagram for which 
we know the real pressures of the steam in the 
cylinder by direct comparison with mercury 
columns, as well as the indicated pressures measured 
from the atmospheric line.” 

The Professor then proceeded to describe the ma- 
chine in detail ; as to the method of using it, he said: 

‘*One observer at the machine attends to the two 
indicators and manipulates the valves in the supply 
pipe and exhaust pipe, so as to give the desired 
pressures of admission and exhaust, and two other 
observers read the mercury columns, while a fourth 
person adjusts the level of the mercury in the 
cisterns for both of the columns. When the 
observer at the machine has both indicators ready, 
and has adjusted the pressures, he gives a signal 
and then takes diagrams on both indicators simul- 
taneously—one with each hand; at the same 
instant, the observers at the mercury columns read 
the pressures. The diagrams are completed by 
drawing atmospheric lines ; the observer may draw 
two atmospheric lines on each diagram, one after 
pressing the pencil up lightly, and one after 
pressing it down with equal force. To avoid 
possibility of confusion, we have made a practice to 
take only one diagram on each card, but there is no 
reason why a succession of diagrams at different 
pressures cannot be taken on the same card.” 


FAcE-HARDENED ARMOUR. 

Following this came ‘‘The Present Status of 
Face-hardened Armour,” by Captain W. T. Samp- 
son, Chief of Ordnance, United States Navy. It 
spoke of the difficulties which at first delayed the 
development of face-hardened armour in this coun- 
try, and which have now been practically overcome. 
‘The greatest objection to the face-hardening or 
Harvey process, and one which seems least likely 
to be overcome in the immediate future, is its 
expense. The thickest plates are exposed to high 
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PARTICULARS AND DIMENSIONS OF BOILER. PRINCIPAL OBSERVATIONS—continued. 
ns Radiation Experiment: 
March 2, 1887. TODS 
Coal per hour necessary to maintain pressure cnly ‘s a4 24.1 Ib, 
Place: Per cent. of total coal used, including ashes and clinker, per hour 5.7 per cent. 
Falcon Wharf, Blackfriars Station of the London Hydraulic Power Company. 
- ANALYSIS, &c., OF FURNACE GASES. 
Lancashire boiler. Analysis of Dry Furnace Gases: 
; Weight. Volume. 
Heating Surface : : Carbonic dioxide, CO, ... << See 9.15 per cent. 
Total heating surface (boiler) ... 965 sq. ft. “ oxide, aes 0 aa 
ss Oxygen, O 9.79 | aaa 
— : - a Nitrogen, N 76.71 81.73 ,, 
imensions of firegrate... ... 3 ft. by 3 fb. 6 in. a 
Area of grate oo .. 21,08q. ft, || Carbon: 
+» air spaces ee as 43 ,, Per cent. weight of carbon to dry gases 3.68 per cent. 
Ratio of air space to area of grate... 0.205 
», boiler surface to grate surface 46.0 Air: 
Flues: Pounds of dry air per pound of carbon 26.6 Ib 
mes: , Bs “a as coal ... ee oe Sas 23.6 ,, 
Ratio of total heating surface to grate surface aa «46.0 pe = ee pure and dry coal a 23.0 ,, 
teehty Through two tubes, under | a furnace gases per pound of pure and dry coal ie 23.6 ,, 
Kind of flues and direction of gases ... bottom of boiler, split to Ratio of air used to air theoretically required ... a VS 2.15 
two sides, tochimney. 
Temperature of Gases: 
PRINCIPAL OBSERVATIONS. Rise in temperature of gases ... 660 deg. Fahr. 
Time: 
Duration ... 9.42 hours. PRINCIPAL RESULTS. 

Steam Pressure : Combustion: 

Mean steam pressure above atmosphere 81.1 Ib. SE ee eS NTR geben ok ch me Ot ie 
», absolute steam pressure... aa 96.2 ,, " ie _ : _ 
Temperature corresponding to this pressure 325 deg. Fahr. Transmission of Heat: 

Feed Water: Thermal units per square foot of heating surface per hour, boiler 
Temperature of feed_.... ‘as 79.2 deg. Fahr. only = i ~ sh = ii a = i 00 
Total feed water evaporated ... te 30,400 Ib. Evaporation: 

ie ” ” per hour 5,238 5, Pounds of water evaporated per pound of coal from feed tem- 

Coal and Ashes: Porature... 989.2. sees tee nee wee wee ate 7.60 Ib. 
Total coal used, including ashes and clinker as 4000 Ib. E “gaa evaporation per pound of coal from and at 212 deg. das 
Per cent. 2 onal each ec ne one — neh ay ee ae Equivalent evaporation per pound of coal pure and dry . 9.57 vs 
Total weight of pureand dry coal used per hour... |. ... 397 Ib. ” ” square foot “om _— aan boils a ” 
Ratio of total pure and dry coal to coal including ash, &c. _.... 0.935 F ac . ” eating Surtace, Doler 3.93 ,, 
Total coal used, including ash and clinker, perhour ... _... 426 lb. actor of evaporation ... i eC CL. 1.175 

»» weightofashandclinker ..  ... ee ...Ash 120 lb., clinker 80 Ib. 
Percentage Balance Sheet of Heat. 

Stoking: ee ee oe 
Thickness of fires a as aa os 12 in. i a 
Number of times each fire stoked per hour... Continuous Heat Evolved Per Cent. Heat Absorbed. Per Cent. 

Temperature of Air: Heat from pure and dry coal 100 Heating and evaporating water; 60.0 
Temperature of air in boiler-house 100 deg. Fahr. ” furnace gases... | 24.6 

» outside house ” 9 Evaporating moisture in coa. 0.1 
” ’ Radiation ar ae 5.7 

Temperature of Gases: Heat in fire drawn ea Seg ea 0 

Temperature of furnace gases at base of chimney... . 710 deg. Fahr. Lost by imperfect combustion...|. 0 
Unaccounted for ... See 9.6 

Draught: aN ree AS — 2 eS Cee Ena 
Chimney draught 0.6 in. Total 100 Total ... ...| 1000 

| 









































temperatures for weeks at a time, and the charges 
for repairs, fuel, and labour are very great.” 

Captain Sampson discussed at some length the 
susceptibility of nickel steel in treatment, saying : 
‘“‘Tt may be abused in the most shameful way with- 
out failure.” He cited a number of cases of tests 
made in this country and abroad, and the differences 
in behaviour required for final acceptance. 


Hypravutic Power ror WARSHIPS. 

‘‘ Hydraulic Power for Warships” was a paper 
by A. W. Stahl, naval constructor. The paper 
was an effort to set forth the advantages of this 
kind of power for operating the auxiliary machinery 
on a war vessel, and, while all stated was true, there 
was nothing novel init. Indeed, this could hardly 
be expected, for Mr. G. W. Dickie had pretty 
thoroughly covered the ground in his paper on 
‘‘ Auxiliary Machinery of Naval Vessels,” read at 
the International Engineering Congress last year, 
and already considered in ENGINEERING. 


Yacuts In AMERICA AND ENGLAND. 


The next paper was one of great interest to both 
sides of the Atlantic, and was entitled ‘‘ Yachts in 
America and England,” by Lewis Nixon. Com- 
mencing with an historical account of yachting at the 
beginning of the eighteenth century, the author 
came rapidly to the question. of the day as to the 
use of centreboards. He took up the case of the 
Vigilant and the Britannia. The former’s length 
over all was 126.75 ft., and the latter’s 121.09, and 
yet the latter has a foot greater length of water-line. 
He thought the water-line should be measured 





when all racing weights, including men, were on 
board. This would reduce the allowance the 
Vigilant gave by half a minute in a 50-mile course 
in this country. He considered this a striking ex- 
ample of the fact that the yacht designers in each 
country had evolved types best suited not only to 
the conditions holding in their respective waters, 
but to the rules regulating racing in those waters. 

In the case of the Vigilant- Valkyrie races, how- 
ever, under the special terms of the challenge, 
neither of the vessels could exceed the water-line 
length of the other by over 2 per cent., and any 
excess of length inside of this paid the penalty of 
double time allowance. The Vigilant thus allowed 
the Valkyrie double the ordinary time allowance of 
the New York Yacht Club. 

These rules, while easy of application, have not 
had a healthy tendency upon yacht design ; on the 
contrary, they have developed a racing machine, as 
it is called, or boat wherein every consideration 
except the greatest speed has been ignored. 

In regard to centreboards, the author said that 
the yachts of England and America are becoming 
more and more alike, or, in other words, that 
points of superiority are quickly appropriated by 
rival designers. On one point, however, there isa 
very radical difference—that is in the use of the 
centreboard. While for shallow harbours and 


cruising work a centreboard is a convenience, it is 
unfortunate that it should be considered essentially 
American, or that our success should be so often 
attributed to it. A heavy centreboard, like that of 
the Vigilant, is a positive drawback. It greatly 


deeper draught than the Vigilant could have gone, 
we find her striking the bottom when her centre- 
board was down. Its great weight (3} tons) when 
lowered, was doubtless an aid to stiffness, but the 
same amount of stiffness could have been obtained 
in another way. The attention required tends to 
distract the mind of whoever is in charge, and it 
requires men to handle it who might better be 
employed otherwise. 

There is another, and in the author’s estimation, 
a more important objection to the centreboard than 
any yet suggested. It is a device which, so far as 
the true aim of yachting is concerned, is neither 
seamanlike nor sportsmanlike. 

The true aim of yachting and yacht racing is to 
develop alike the art of the naval architect and the 
skill and alacrity of the sailor in turning to use 
nature’s own motive power at sea, the wind. This 
aim presupposes a hull of simple lines and sections 
which shall be permanently uniform or the same 
under all conditions ; that is to say, a keel boat. 
The centreboard violates this principle flagrantly. 
It is a mechanical device not properly a part of the 
vessel, disturbing the interior economy of the boat, 
creating problems in design and construction that 
are extraneous and alien to the true art, and re- 
quiring appliances and practices in manceuvring 
that do not in any sense pertain to seamanship 
proper. Ina word, it is the introduction of me- 
chanics into a science which is intended to deal 
purely and primarily with the forces and difficulties 
of nature alone. 

From this point of view the author did not hesi- 





increases the draught, and where a vessel with a 





tate to declare that in any international race calcu- 
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lated to contest the question of supremacy in the 
art of designing, and tact and skill in manceuvring 
sailing vessels, it would be quite as sportsmanlike 
for one party to provide his boat with a surreptitious 
storage battery to operate a small auxiliary pro- 
peller to help along in a drifting match, as with a 
device whereby he can increase or decrease at will 
the wetted surface, and with it the lateral or longi- 
tudinal resistance of his boat according to the re- 
quirements of his point of sailing. One is quite as 
mechanical as the other; hence they would be 
equally unsportsmanlike and unseamanlike. After 
giving an account of the various races for the inter- 
national cup, he stated : 

‘* The deed of gift of the America Cup provides 
that the cup shall be preserved as a perpetual chal- 
lenge cup for friendly competition between foreign 
countries. The competing vessels, if of one mast, 
must not be less than 65 ft. nor more than 90 ft. on 
the load water line. If of more than one mast, they 
must be between 80 ft. and 115 ft. of water line 
length. The challenger must give 10 months’ no- 
tice, and must state at that time the length on the 
load water line, beam at load water line, and ex- 
treme beam and draught of water. Italso provides 





that centreboard or sliding keel vessels shall always 
be allowed to compete in the cup races. The 
courses selected shall be practicable in all parts for 
vessels drawing 22 ft. 

‘*The development from an English standpoint 
will be to carry on their narrower hull enough sail 
to beat the American boat in light winds. They 
can thus come lower in the tax on sail area, and as 
when winds are high, sails must be reduced anyway 
they can reap the benefit. The English type re- 
quires less sail in proportion to length than the 
American, hence they should challenge on the 
greatest length possible. They should in any event 
go to the full length permitted in the deed of gift, 
as any reduction in the lengths of yachts will be 
playing into our hands. Assuming that 14,500 
square feet is the greatest sail area that can be 
handled efficiently with a single mast, their proper 
play would be to go to a length to use this power to 
the greatest advantage, say from 100 ft. to 110 ft., 
so that we could not meet them with a greater sail 
power. If no concessions be made then in respect 
tothe 90 ft. length provided for in thedeed of gift, the 
cup should remain here indefinitely unless they ap- 
proach nearer to our type, and by superior handling 








defeat us. Even should a concession be made in 
the matter of lengths beyond 90 ft., with the other 
provisions of the deed of gift holding, we can meet 
them with a boat of less displacement carrying the 
full limit of the single-stick sail power.” 

Mr. Nixon concluded his admirable paper with a 
plea for yachting as a manly sport, and as afford- 
ing a fine training school for the commander and 
the seaman. He also appended a table, showing 
the details of various celebrated yachts. This 
paper received a most enthusiastic reception, and 
will no doubt have its effect on the construction of 
American yachts of the future. 


MAINTENANCE OF STEEL Suips. 


‘“‘Experience gained with New Steel Ships as 
regards Care and Preservation,” by Philip Hichborn, 
Chief Constructor, United States Navy, was an 
interesting paper, but can hardly be condensed, 
since it covered so much ground. He stated the 
requirements of a man-of-war, and added that it was 
only by constant watching and repairing any slight 
deterioration the vessel could be 5 oe in condition. 
The question of oxidation was a serious one, and 
the prevention lay in covering the surface of the 
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metal with anti-corrosive material, as most of our 
ships have double bottoms, which made the care and 
preservation of the framing and plating, a fatiguing 
job. The author did not approve of omitting 
cement in the engine and boiler spaces and relying 
on paint alone. To prevent sweating, an applica- 
cation of a coating of granulated cork is effectual. 
In special cases a thicker non-conducting substance 
is required, like lagging with hair felt. It is the 
endeavour in steel ships to use as little woodwork 
as possible. The auxiliary machinery will give no 
trouble from deterioration if it has proper care and 
the brasses are renewed at reasonable intervals. 
The outside of the ship below water demands 
the most care, and if always covered with suflicient 
paint to keep the water out, no damage can be done. 
In steel ships, if possible, they are docked every 
six months for cleaning and painting. Patent com- 
positions have given such irregular results as not to 
be reliable. To prevent corrosion, pure and simple, 
red lead and white zinc, properly mixed, have 
given most uviform results, but the drying requires 
so much time as to be in some cases prohibitory. 
Antifouling paints have given even more diverse 
results than anti-corrosive, but perhaps longer 
experience with them may determine the cause. 
The question of avoiding the evil results of fouling 
the author did not consider as solved. The use of 
divers has been recommended to remove the marine 
growth, but there is the danger they will remove 
much of the protective paint at the same time. 
For some years he had advocated sheathing with 
wood and copper, all ships intended for distant 
service, and thus render them independent «* docks. 
The latest practice for sheathing is to use a plank of 
teak worked in 12-in. strakes sufticiently thick to 
give a good caulking seam, or from 34 in. to 4 in. 
finished. The bolts are of naval brass, ? in. in the 
shank, reduced to }} in. over the thread, the heads 
being 14 in. in diameter, and sunk a suflicient 
depth to be from # in. to # in. below the surface 
when finished, and being well set up so as to com- 
press the wood under the heads } in. A nut is 
fitted on the end bearing ona thin iron washer, 
and after being finally hove up, the thread is 
Hempen grommets 


centre-punched to check it. 
saturated in a mixture of red and white lead are 
carefully fitted both under the washer and head of 
bolts, and the recess over the head is filled with 


Portland cement. The bolts are spaced with 
about 15 in. pitch except at the butts, each butt 
having four bolts. After the fastening is completed, 
in order to fill up as far as possible all spaces that 
may exist between the plank and the skin, holes 
are bored in the centre of each strake of plank, 
about 6 ft. apart, and a composition of red and 
white lead is pumped in under pressure, until it 
comes out at the adjoining holes, care being taken 
to so limit the pressure that it will not injuriously 
strain the fastening ; after this has been done the 
holes are carefully plugged. 

The author then described the French and the 
Russian practice. The former followed the practice 
above described, the only material departures being 
the use of wood keel, stem and stern-post, and the 
galvanising of the bolts of the inner course. The 
Fishhawk, belonging to our Fish Commission, built 
in 1878, has an iron hull, sheathed with a single 
course of 24 in. plank, and coppered, the only 
insulation being by ordinary deck plugs driven 
over the heads of the bolts securing the planking, 
and is apparently in good condition after 16 years’ 
service. The paper closed with the lengths of the 
United States Government docks. 

The next paper of interest was ‘‘ The United 
States Triple-screw Cruisers, Columbia and Minnea- 

olis, by Geo. W. Melville, Engineer-in-Chief, 
Jnited States Navy. This admirable paper we 
have already referred to in these columns. 


CELLULOME, 

‘*Cellulose and its Application to Warships” 
was presented by M. Em. Cheneau, Assoc. 
Member. After describing the characteristics of 
a modern warship at some length, the author gave 
the results of experiments with cellulose, describ- 
ing first its characteristics. The following is a sum- 
mary of this interesting paper: Amorphous cellulose 
is extracted by a patent process from the husk or 
pericarp of the cocoanut, appearing in the shape 
of small granules, of a light me colour, exceed- 
ingly light in weight, its specific gravity being only 
one-fourth that of cork. On account of its cellular 
structure it is highly compressible, very elastic, 
and it possesses the property of readily absorbing 





water and of swelling up on account of this absorp- 
tion. Its chemical composition makes it perfectly 
safe from decay and attacks of insects, which is of 
great importance for a material that may be kept 
in reserve in navy yards, or, when once packed in 
the cofferdams of a ship, may not come into play 
for several years. The only enemy of cellulose is 
the oxidation which takes place when iron and 
water are in contact with it. In fact, all vege- 
table fibrous material is subject to destruction 
in the same manner under similar conditions. 

Therefore, it is most essential that cofferdams 
intended to receive cellulose shall be coated with 
suitable paint to prevent the condensation or col- 
lection of moisture. This is easily done, and by 
taking such a simple precaution the cellulose, which 
contains within itself all the necessary elements for 
self-preservation, may be preserved indefinitely. 

In the early experiments granular cellulose alone 
was used, but by adding 6 per cent. of cocoanut 
fibre the efficiency was increased. The mixture is 
one part of fibre and 14 of cellulose, compressed 
to half its original volume by a pressure of 
200 lb. to the square inch, and placed in the coffer- 
dam of the ship, If a projectile passed through 
such a cofferdam, the elasticity and absorbing quali- 
ties of the cellulose come into play, as it contains 
within itself two forces which manifest and defend 
themselves while under the influence of the two 
causes of destruction, the projectile and the water, 
acting successively at short intervals on the buoyant 
body. 

1. By the force of the projectile, the elasticity 
of the material naturally causes some to give way, 
making a passage, and then a reaction takes place 
by which the material resumes its original form, 
remaining constantly in contact with the projectile 
until it leaves the cofferdam, and avoiding any kind 
of punching effect. The form of each grain of 
cellulose, and its mobility in permitting the granules 
to slip over each other, facilitate this instantaneous 
obturation, and the disposition of the fibres retains 
the cellulose in place. The material is not scattered 
because it gives way, and it takes its original place 
because it is elastic. The density of the penetrated 
layers is not sensibly disturbed. 

2. When the water reaches the material in its 
attempt to follow the projectile, the particles swell 
and set up an active movement, the water being the 
principal agent in closing the hole made by the 
projectile. Thus the latter provokes obturation 
and the water makes the wall solid. Should a 
projectile explode in the cofferdam, a great number 
of its pieces are embedded in the cellulose. 

The obstructing, or water-excluding blocks, or 
briquettes, which complete the system of light pro- 
tection, are intended to answer quite a different 
purpose. Where it is used the question of stopping 
holes need not be considered, but it is a case of 
occupying, in advance, large spaces in the vessel, 
which would become dangerous when filled with 
water. 

The material to be used in this case must pos- 
sess certain essential qualities. It must be very 
light, so as not to add unnecessarily to the weight 
of the vessel ; it must be perfectly waterproof, so 
as not to gradually absorb water, and, consequently, 
increase in weight ; it must be secure against the 
various causes of destruction which might, in time, 
render it useless—such as insects or rot. In this 
case, the qualities of absorption and elasticity are 
not aimed at, but, on the contrary, they are para- 
lysed by compressing the cellulose in the form of 
blocks or briquettes enveloped in a waterproof 
covering. In this case, again, cellulose is remark- 
ably fit for the purpose as being one of the lightest 
substances known, and being not subject to decay 
or the ravages of insects. 

The author then detailed a number of experi- 
ments showing the effect of the use of cellulose, 
and concluded his paper as follows : 

‘*T would like now to say a few words about a 
new device, just patented by a French inventor, 
which completes the system of cellulose protection 
by applying, in a few seconds, a plug of cellulose, 
thus closing tightly holes or rents of any shape or 
form—either in the sides of the ship or in the 
water-tight bulkheads. 

‘* This leak arrester is composed of a steel or hard 
bronze rod, at the end of which is pivoted a steel 
piece somewhat resembling a pickaxe. That piece 
is made purposely with one arm heavier than the 
other, so that, when the rod is held horizontally in 
a certain position, it lies parallel alongside of the 
rod, with the heavier end of the pick forward, 





while, when the rod is turned half-way around, the 
pick-head places itself at right angles with the 
rod. An elliptic piece of felt or sheet rubber is 
fixed to the pick-head with a piece of sheet iron. 
The rod is threaded on the part of its length next 
to the pick-head. A small conical bag filled with 
cellulose, with a hole through its centre, a washer 
and a nut, complete the device. 

‘* These leak stoppers, as actually in use in the 
navies of the United States and France, are made 
in three different sizes, thus enabling an inex- 
perienced man to plug easily in a few seconds a hole 
of any shape, from 14 in. to 10 in. wide. 

‘When a leak has been located, any man can seize 
a leak arrester corresponding approximately in 
size to the width of the hole. Then, standing on 
one side, and holding the apparatus so that the 
pick-head and felt lie alongside the rod, he can 
introduce it into the hole without difficulty or 
danger to himself. As soon as the pick has passed 
through the plating the rod is swiftly turned, the 
heavier end descends, and the pick places itself 
across the hole, while the pressure of the outside 
water forces it against the side of the vessel; the 
plating around the hole affords to the system a solid 
point of support, while the felt and its oval piece of 
sheet iron reduce the leak very much, and make 
easier the next operation, which consists of slipping 
the cellulose bag, washer, and nut over the rod, 
and screwing down the nut till the bag of cellulose 
is compressed tight against the hole. 

‘‘An important feature of the invention lies in the 
fact that it does not oppose the water column by a 
plug its equal in area, requiring great force to put 
it in place, due to the inrush of water, but that the 
column of water is entered by a mere blade, and, 
the point of support once secured, the threaded rod 
acts merely as a guide to put the plug in place, and 
this plug possesses the remarkable qualities due to 
the cellulose of which it is composed—elasticity, 
compressibility, and the property of increasing in 
volume when in contact with water. 

‘*This elastic mass makes a tightly applied mat 
over the hole, no matter how irregular, and cannot 
be accidentally disturbed or displaced. 

‘* Should the hole or rent not be more than 10 or 
12 in. wide, bnt several feet long, a number of leak 
arresters can be placed side by side so as to 
gradually fill the hole. 

‘‘This form of leak arrester can be used on 
vessels of all classes and sizes—warships, merchant 
vessels, or yachts. It is not intended only for 
stopping holes in the skin of the ship, but also in 
case of holes made in bulkheads by pieces of flying 
shells bursting within the ship. This is, I think, 
one of the greatest dangers to be feared in battle, 
especially in ships where buoyancy and stability 
depend entirely upon the integrity of the water- 
tight subdivisions. In holes of much larger area, 
and so located that they cannot be reached imme- 
diately, a cellulose mat is used, arranged so as 
to be lowered from the outside.” 

The following papers were also presented: 
‘*Steamer and Tow Barge Efficiency and Classi- 
fication of Lake Vessels,” by Jos. R. Oldham, 
naval architect, Cleveland, Ohio; ‘‘Notes on 
Launching,” by William J. Baxter, Naval Con- 
structor, United States Navy ; ‘‘ Accessibility and 
Circulation of Water-Tube Boilers,” by L. D. 
Davis, M.E., Erie, Pa. ; ‘‘ Recent Light Draught 
Gunboats of the United States Navy,” by J. J. 
Woodward, Naval Constructor, United States Navy. 

The meeting of the Society was an extremely 
successful one, and closed with a banquet at the 
‘* Brunswick.” 





FERDINAND DE LESSEPS. 
(Concluded from page 759). 

THE amelioration of the political difficulties did 
not secure a quiet life either for De Lesseps or the 
company. The “ bears” on the Bourse spread all 
kinds of disquieting rumours, and missed no 
opportunity of attacking the credit of the enter- 
prise. Asa means of combating these influences, 
De Lesseps issued an invitation on January 31, 
1865, to the principal Chambers of Commerce in 
Europe and America asking them to send delegates 
to inspect the works of the canal. On April 6 
120 visitors arrived at Alexandria in response to the 
invitation. With two exceptions only, the English 
delegates, representing Sheffield, Birmingham, 
Plymouth, and Falmouth, announced at the 
moment of departure forthe canal, that unforeseen 
and important causes did not permit them to 
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participate in the projected excursion. They did 
not explain what were the causes, but French ob- 
servers attributed their action to the sudden arrival 
in Cairo of Sir Henry Bulwer. The remainder of 
the party had a most enjoyable excursion ; each 
day commenced with a picnic, and ended with 
a banquet. All the various works and towns on the 
canal were visited, and at every point the enthu- 
siasm of the visitors increased, until each vied with 
the other in his expressions of belief in the success 
of the undertaking, and of admiration of its founder. 
On their return to their respective countries they 
published their profound belief in the feasibility of 
the canal, and in this way put an end, fora time 
at least, to the disquieting rumours which had been 
so industriously circulated. 

Although the judgment given by Napoleon settled 
matters in Egypt, it did nothing to advance the 
ratification of the concession by the Porte, and De 
Lesseps was subject to constant attacks from Con- 
stantinople. He refused, however, to notice them, 
insisting that they were the affair of the French 
Government, and that since the Emperor had ac- 
knowledged the existence of the Canal Company, 
he was bound to protect it in all political matters. 
The board of directors addressed to the Emperor a 
request to execute the sentence given 18 months 
previously, which, they affirmed, constituted wn 
titre souverain et sans appel a l’abri de toute contes- 
tation. The result was that an urgent note was 
sent to the Sultan, who, at length, on February 22, 
1886, gave his approval of a new agreement between 
Ismail Pacha and De Lesseps, setting forth the 
rights and responsibilities of the Canal Company. 
At the next shareholders’ meeting the President 
was able to announce that there was no longer any- 
thing doubtful in their constitution, and that the 
firman of the Porte had been promulgated. 

The long delays, the extravagant outlay forced 
on De Lesseps by the situation, and the substitu- 
tion of free labour from Europe for that of the 
fellaheen, drained the company’s coffers, and 
obliged them to raise four millions sterling by means 
of lottery bonds. The company had received 
10,400,000/. from its shareholders, and 3,340,0001. 
from the Viceroy of Egypt, and it estimated 
3,300,000). were required to finish the work. It 
proposed to issue bonds for 500 francs (201.) bearing 
20s. interest per annum, at the price of 12/., with 
an annual lottery for prizes of a total value of 
40,0001. The necessary authorisation having been 
obtained from the Government, the subscription 
was opened on July 6, and closed on the 9th. In 
two days the new issue was at a premium of 15 to 
18 francs, and the last financial difficulties were 
overcome. 

The opening of the canal was fixed for November 
17, 1869, and was a splendid ceremony. On the 
13th the King and Queen of Holland arrived at 
Port Said, where they met the Khedive and his 
suite. On the 14th De Lesseps landed with the 
members of his family, and the following day the 
Emperor of Austria, Francis Joseph, escorted 
by a frigate, entered the harbour amid the 
salutes of artillery. On the 16th came the 
Peluse with the directors of the company, and 
a ship-of-war, the Huerta, bearing Frederick 
William, the Crown Prince of Prussia. The last to 
arrive was the Empress Eugénie, who had always 
been a good friend to De Lesseps, to whom she 
was distantly connected by family ties. On the 
following day, after visits had been exchanged 
between the royal personages, the religious cere- 
monies connected with the opening of the canal 
commenced. After a Mussulman prayer, the Grand 
Ulema read a discourse in Arabic ; then followed a 
Te Deum, and an allocution pronounced by the 
Apostolic Pronotary, Monseigneur Bauer. The 
passage of the canal took place on the 17th, 18th, 
and 19th; the international fleet took up two 
positions, the first at Ismailia, where magnificent 
jétes were instituted; the second was in the 
Bitter Lakes. On the 20th it arrived at Suez, 
having passed through the canal, without accident, 
in the prescribed time. 

The ceremony, however, had not been without 
its anxieties. Shortly before it commenced there 
was found, at 10 ft. below the water level, a rock 
which had been missed in making the soundings, 
and every available moment was needed to re- 
move it in time for the passage of the procession. 
Worse was to follow, however, for on the very day of 
the inauguration an Egyptian frigate went aground 
about 20 miles from Port Said in the middle of the 
channel, blocking the passage. At half-past two 








in the morning it was reported to De Lesseps that the 
vessel could not be moved, but he refused to make 
any change in the arrangements for the day. It 
was not until within five minutes of arriving at the 
spot that he learned that the frigate had been 
floated off. 

| The great work was accomplished, and De 
| Lesseps stood on the pinnacle of his fame. All 
| his detractors. were silenced, and everywhere his 
| praises were echoed. At the opening of the 
| Chambers on November 29, Napoleon pronounced 
}a@ eulogium on his work, and raised him to the 
|Grand Cross of the Legion of Honour. The 
| Geographical Society of France awarded him 
the prize of 400/. and its gold medal. On the 
day following the opening of the canal, Lord 
Clarendon, the Foreign Secretary, wrote him 
an official letter of congratulation. In the fol- 
lowing June De Lesseps made a triumphal pro- 
gress through England, and was received with 
most distinguished honours. On July 4 a dinner 
was given to him by the Duke of Sutherland, at 
which both Mr. Disraeli and Mr. Gladstone were 
present. Two days later he was presented with 
the freedom of the City of London in the Guild- 
hall, and the same week a féte was held in his 
honour in the Crystal Palace. The grand medal 
of the Society of Arts was handed to him by the 
Prince of Wales, to be followed by the Grand 
Cross of the Star of India. On all hands men of 
rank, ‘politicians, and journalists vied with each 
other in extolling De Lesseps and his work, and he 
had a plentiful revenge for all the calumnies and 
opposition which he had experienced. It was a 
fine trait in his character that he bore no malice 
in his hour of triumph ; he forgot the persecution 
that he had experienced, and enjoyed to the full 
the appreciation that was manifested on all hands. 
He had demonstrated that he was right, and his 
detractors wrong, and that was all the satisfaction 
that he cared for. 

Although the canal was constructed and ex- 
ceedingly prosperous, it still needed a strong hand 
to pilot it through the difficulties that arose from 
its very success. During the Franco-Prussian and 
Russo-Turkish wars there was fear lest its neutrality 
should be violated. Further, English shipping con- 
tributed seven-eighths of its revenue, and natur- 
ally English shipowners desired to have some voice 
in its counsels. The opportunity came when the 
Khedive, suffering from the ‘‘eternal want of 
pence” that dogs his kind, sold his 176,602 canal 
shares in 1875 to the British Government for 
4,000,000. The matter was a simple affair of 
buying and selling, but commercial dealings by a 
Government cannot be without political significance. 
De Lesseps did his best to quiet the fears of the 
shareholders, but he must have been deeply 
annoyed at the event. In 1882 a fresh danger 
arose from the insurrection of Arabi Pacha. De 
Lesseps went to Egypt and persuaded Arabi that 
the English Government would not venture to 
interfere with the canal, and in return he obtained 
his engagement that the neutrality of the canal 
should be respected. It is, however, a dangerous 
experiment to prophesy that paper barriers will be 
respected when national interests are at stake, as 
De Lesseps found when British troops were being 
landed in the canal. He protested, but had to be 
contented with the assurance that the works should 
not be injured. 

As the canal traffic increased, and gradually be- 
came more and more important to British interests, 
it was felt that our safety was menaced by its 
being entirely in French hands. An agitation was 
raised for the cutting of a second canal, although 
M. de Lesseps contended that his concession con- 
ferred on him the exclusive right of canal-cutting 
in the isthmus. In the meantime, the Govern- 
ment signed a convention (1883) with M. de Lesseps, 
recognising his monopoly. This document pro- 
vided a small increase in the representation of 
English interests on the company’s board, for the 
improvement of the canal, for a reduction of its 
dues, and for the appointment of a superior naviga- 
tion agent, to be nominated by the English Govern- 
ment. It was, nevertheless, received with such 
indignation that Mr. Gladstone, in order to avoid 
being placed in a minority in the House of Com- 
mons, was obliged to beg M. de Lesseps to cancel 
it. The latter, his regal manner, wrote he would 
excuse the English Ministers from their share 
of the bargain, but would hold himself bound by 
his. The agitation, however, still grew more 
menacing, until M. de Lesseps and his son, at the 











advice of the English Government, came to London 
to negotiate personally with the shipowners. He 
was received with courtesy, but finding the de- 
mands greater than he expected, he returned to 
Paris, and left his son to carry out the negotiations. 
Eventually a convention was signed, affirming a pro- 
gressive reduction in the canal dues, the creation of 
a London office, a fair representation of British 
interests on the board of directors in Paris, and the 
improvement of the canal to accommodate a larger 
traflic. This was very obnoxious to a large body 
of the shareholders, who saw no reason to reduce 
their profitsatthe request of foreigners. However, De 
Lesseps was clearer-sighted than they, and they had 
to resign themselves to the inevitable with the best 
grace they could. Since this arrangement came 
into force there have been no more difficulties, and 
are not likely to be unless a European war should 
make it to the interest of some great Power to 
block the canal, a very easy thing to do. Some 
idea of the value of this gigantic undertaking may 
be gathered from the fact that in 1891 the canal 
traffic receipts were 81,500,000 francs. Over 
200,000 passengers have passed through the canal 
annually during recent years. In 1891 the tonnage 
carried amounted to nearly 8,700,000 tons, French 
measurement. From three-fourths to four-fifths 
both of passengers and of tonnage are English. In 
1889 the Peninsular and Oriental Company alone 
paid 240,000/. in canal dues. 

Would that we could close our narrative at this 
point, adding nothing except that le grand Francais 
died full of years and honours. Surely the gods 
must have loved this man, who resembled the 
heroes of Olympus so closely in his magnificent 
courage, his unbounded faith in himself, his reck- 
less expenditure, his unconquerable resolution, and 
his never-failing resource. Yet so far from snap- 
ping the thread of his life when he was young, they 
allowed it to run on far beyond the allotted length 
for humanity, giving him unnecessary years in 
which to besmirch his fair fame, and carry loss and 
misery into thousands of homes. One would be 
glad to avoid saying anything about the Panama 
scheme, but unfortunately it cannot be passed over 
withoutcomment. Further, itis usefulin illustrating 
the character of De Lesseps, showing the weakness 
of his qualities just as the Suez scheme displayed 
their strength. It was as grand to see one man 
defying the Governments of Great Britain, France, 
and Turkey, and carrying out his projects in spite 
of them, as it was pitiful to see him assuming 
the same attitude regarding the forces of nature, 
and being broken by their invincible power. 
Yet it was the same mental characteristics that con- 
trolled him on each occasion. His boundless self- 
confidence and his magnetic personality beat down 
the obstacles raised by politicians and financiers, 
but were powerless against material obstacles. The 
vanity of his middle age had been swollen by the 
plaudits of the world, until, in his advanced years, 
it overflowed whatever trace of caution there may 
ever have been in his constitution, and led him to 
believe that mountains could still be removed by 
faith. ‘‘ I will be solely responsible ; no one shall 
have any responsibility but myself,” said the 
splendid old man, and the adventurers who were 
tempting him into the project smiled as they saw 
the load shifted from their shoulders to his. 
Whatever may have been the standing of the 
original promoters, the Panama Canal seemed to 
gather round it the most avaricious and corrupt 
crowd that ever fastened themselves on any under- 
taking. Out of 53 millions sterling raised, only 
about31 millions werespenton the works, theremain- 
ing 23 millions being frittered away in France. This 
was done under the nominal management of a man 
who, whatever his faults, was absolutely clear of 
any participation in the plundering that went on, 
who not only embarked his own fortune in the enter- 
prise, but that also of his wife and children. The 
hand that had foiled Lord Stratford de Redcliffe and 
Lord Palmerston must have lost its cunning when 
it could not manage a board of directors. 

There is no necessity to retell the history of the 
works at Panama. It is within the memory 
of most of our readers, and can be found written 
in our columns,* so that a brief account of 





* See ENGINEERING, vol. xxxv., page 88; vol. xxxvi., 
pages 65, 131, 263, and 366; vol. xxxvii., page 361; vol. 
XXXxviii., page 460 ; vol. xli., pages 331 and 383; vol. xlii., 
page 23; vol. xliv., pages 151, 215, and 555; vol. xlv., 
pages 17, 95, and 571; vol. xivi., page 607; vol. xlvii., 
pages 30 and 115; vol. xlviii., page 512; vol. lv., pages 
302, 342, and 669. 
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DIRECT BALANCE LIFTS AT THE HOTEL AUSTRALIA, SYDNEY, N.S. WALES. 
CONSTRUCTED BY THE WAYGOOD ELEVATOR COMPANY, FROM DESIGNS BY MR. NORMAN SELFE, M. INST. C.E., SYDNEY. 
(For Description, see Page 830.) 
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the part taken by M. de Lesseps will suffice. In 
1879 an attempt was made to float 800,000 shares. 
These were only partially taken up, and then De 
Lesseps set himself to the part he was so well fitted 
to perform—to create an enthusiasm among the 
small bourgeoisie, the peasants, and the shop- 
keepers. ‘‘ Those are the men who made Suez,” 
said he; ‘‘ they shall make Panama.” He madea 
tour through the chief towns of America, England, 
France, Holland, and Belgium, and when, on 
December 7, 1880, 25 millions sterling were 
asked from the public, double that amount was 
offered. Immense sums were spent for which 
there was little to show, and in 1886 powers 
were sought to issue lottery bonds. The matter 
was, however, adjourned by the Parliamentary 
Committee to which it was referred. To save 
delay De Lesseps offered the shareholders 24 
millions sterling in obligations nouvelles, at 55 per 
cent. discount, of which a part only were taken 
up. Other attempts were made to raise money, 
each on more onerous terms than the last, until 
in 1888 a lottery loan of 1,000,000 obligations fell 
flat on the market. On December 18 of that year, 











the Panama Company suspended payment, and the 
greatest excitement prevailed. A Cabinet Council 
was held, and M. de Lesseps and his colleagues 
resigned their authority into the hands of three 
judicial liquidators. Various attempts were made 
to form a new company, to cheapen the scheme by 
the adoption of locks to enable vessels to get over 
the Culebra summit, and in other ways to resuscitate 
the enterprise. But all to no purpose; the true 
facts were now known, and all intelligent people 
saw the project to be impossible. 

De Lesseps’ great courage and his marvellous 
power of impressing his countrymen shone out 
vividly in the hour of trial. When the company 
suspended payment the news ran over Paris like 
wildfire, and ina short time an immense and angry 
crowd of investors had gathered in the large hall at 
the offices. They were mostly poor men who had 
embarked in the canal the savings which were to 
provide dowries for their daughters and to support 
their declining years, and it was no wonder that 
their feelings ran high, and that they took no care 
to conceal their desire for vengeance on the man 
who had led them toruin. Yet, in spite of the 


urgent danger of the situation, De Lesseps went 
into the room to address them. He told them 
there was still hope if they remained united and 
firm, and that it was yet possible to retrieve the 
past. He threw the blame of the catastrophe on 
his unscrupulous adyersaries, whom he described 
as vultures watching for their prey. In a short 
time he had recovered the confidence of his 
audience, and rapidly he converted their hostility 
into enthusiasm. Instead of putting their threats 
of violence into execution, they shouted ‘‘ Vive 
Lesseps !” ‘‘ Vive le Grand Francais!” until the 
roof rang again, and the cry was taken up by the 
hundreds outside who had been unable to gain 
admission. The small minority that remained un- 
convinced ran a great risk of being lynched, so 
complete was the revulsion of feeling. 

Unfortunately the enthusiasm evoked could not 
undo the past, nor was it fervent enough to 
provide sufficient funds for the future. Every 
attempt at reconstruction unearthed more and 
more of the infamous practices of those who had 
preyed on the company, until the Public Prose- 
cutor was obliged, by the force of the general indig- 
nation, to institute an official inquiry into the 
action of M. de Lesseps and his colleagues. The 
inquiry was concluded on November 15, 1892, and 
was followed by a prosecution for breach of trust 
against M. de Lesseps, M. Charles de Lesseps, 
Baron Cottu, and two others. The charge against 
them was that they ‘* employed fraudulent 
manceuvres to induce belief in unreal schemes, and 
to raise imaginary hopes of the realisation of a 
chimerical event, with the object of obtaining from 
various persons subscriptions, followed by the pay- 
ment of money on the occasion of the issue of 
bonds made on June 26, 1888, and by those means 
having embezzled a portion or all of the fortune of 
third parties.” 

M. de Lesseps was too ill to attend the trial, and 
was immediately condemned by default. Both 
father and son were sentenced to five years’ 
imprisonment. In the former case there was no 
attempt tocarry out the judgment, for the old man 
had dropped into dotage, and it is uncertain 
whether he even understood that he had been 
accused. He lingered on very nearly two years, 
cared for with the greatest solicitude by his wife and 
numerous children, passing most of his time asleep, 
and when awake so forgetful that he never dis- 
covered the kindly imposition which furnished him 
with papers and magazines a year or two old, in 
order that he should not obtain cognisance cf his 
disgrace. At the last, his only pecuniary resource 
was a pension bestowed on him and his wife by the 
Suez Canal Company. 

Although condemned by the court, De Lesseps 
was acquitted by public opinion of dishonesty, both 
in intention and deed. As we have stated, he put 
his own and his wife’s fortune into the Panama 
scheme, and he received no part of the illicit gains 
which seem to have been shared by so large a pro- 
portion of the public men of Paris. It is difficult 
to decide whether he was cognisant of the immense 
sums paid as hush-money to the vultures of the 
press and of the Bourse. He ought to have been, 
and it is by no means certain that he would have 
interfered to stop the pillage had the matter been 
within his cognisance. To have done so would 
have been to add a large number of influential 
persons to the ranks of those that were attacking 
the scheme, and to have lost all chance of raising 
additional funds. He had been through a similar 
experience before, with the entire weight of the 
educated and governing classes against him, and had 
come out victorious. To his experience was added 
his unfaltering belief in the possibility of the canal 
being made, and in the certainty of its bringing 
in handsome returns. He was like a man sinking 
a shaft into a lode which he knew to be of solid 
gold. Economy was not of the slightest importance ; 
the one thing that was transcendently necessary 
was that the work should be finished and got into 
operation. Then mistakes, waste, and peculation 
could all be wiped out in a few years. To falter 
was to fail; and so on he went, led by the most 
astounding confidence, and pushed by the direst 
necessity, till he fell, surrounded by broken reputa- 
tions and ruined hopes. 

The best testimonial to De Lesseps is found in 
the fact that, although it is possible to draw up a 
long catalogue of weaknesses and failings, the man 
stands out as a hero at the end. As in a statue by 





the old masters, you may break off a limb here, 
chip out a fragment there, and stain the entire 
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surface with dirt, and yet the remains reveal at a 
glance the mind that conceived and the hand that 
executed them, so after we have convicted De 
Lesseps of vanity, of recklessness, and of wilful 
ignorance, almost amounting to deceit, he is still 
one of the great men of the 19th century. He 
was an idealist that was not content to sit in his 
study seeing solitary visions. He went into the 
world and inspired others with the same beliefs that 
he held himself, and by their aid he converted 
dreams into realities. He addressed himself to the 
petits yens of France, a class among whom thrift is en- 
grained and is apt to degenerate into sordid avarice, 
and out of their hoards he drew the millions that 
made the Suez Canal, and the treasure that was lost 
at Panama. When he was successful they wor- 
shipped him, and in spite of the fact that with such 
people love of money is a paramount passion, he 
was forgiven when he failed. The sentence of the 
court was virtually annulled by public opinion, and 
for two years the broken old man lived a peaceful 
life, regarded only with pity by those that had most 
cause for rancour. In the future it will be Suez 
that will be remembered, and not Panama, when 
the world is taking account of the great men of our 
times. 





DIRECT BALANCE LIFT AT THE HOTEL 
AUSTRALIA, SYDNEY. 

Tue illustrations on page 828 represent the Hotel 
Australia, Sydney, New South Wales, recently con- 
structed, and the details of the direct balance lift in 
the building. A word or two as to the hotel may be 
interesting, and help to an appreciation of the re- 
quirements for a lift. It was constructed by the 
Anglo-Australian Company, of Sydney, at a cost of 
considerably over a quarter of a million, and covers 
an area of 162 ft. by 114 ft. It has from 7 to 10 storeys, 
and the height to the roof of the tower is 182 ft. above 
the footpath. Messrs. Mansfield Brothers, of Sydney, 
were the architects, and Mr. Norman Selfe, M.I.C.E., 
of Sydney, designed the whole of the engineering 
arrangements and machinery for the electric lighting, 
lifts, hot-water service, and refrigeration, which have 
been carried out by colonial contractors at a cost of 
between 25,000/. and 26,0007. At the request of Mr. 
Selfe, Messrs. Mansfield modified their original 
arrangements in order to provide a special shaft from 
basement to roof (Fig. 1), and false ceilings over the 
corridors of alternate floors ; and there is thus pro- 
vided a series of very special channels for the hot and 
eold water services, as well as the electric mains and 
leads, whereby they can always be discovered without 
disturbing floors. The circulation of the hot water 
is so close that it can be drawn at over 250 basins and 
baths practically at once, without having to empty a 
length of dead piping. 

The general arrangement of the machinery is shown 
on Fig. 2. It comprises two multitubular boilers of 130 
actual horse-power each, two large compound engines of 
150 indicated horse-power collectively, and a smaller 
compound engine for small dynamos. The two prin- 
cipal dynamos are driven from a main shaft, the pulleys 
having friction clutches so arranged that either engine 
or either dynamo can be cut out in an instant. The 
total lighting power is equal to 30,000 candles, besides 
the arc lights on the flagstaff and in the central court. 
The lifts are worked at 700 lb. pressure from an accumu- 
lator with a 9-in, ram and 16 ft. stroke. The hydraulic 
pumps are compound duplex, with water rams 4} in. 
in diameter by 18 in. stroke. 

There are two passenger lifts of the direct hydraulic 
balanced type patented in Australia by Mr. Selfe, having 
hoist rams of 104 ft. travel. These lifts have been 
worked on a trial, making the ascent in eight seconds 
and the descent in six seconds (or nearly 1000 ft. a 
minute) with perfect smoothness. In actual use less 
than half that speed is generally used. 

Figs. 3 to 8 show the details of one of the passenger 
lifts. It has a 7-in. steel ram with 104 ft. stroke. 
The stroke of the balance is 16 ft., the power ram being 
6} in. in diameter and the displacement ram 18 in. 
There is nothing unusual in this work or in the 
arrangement of weights to compensate for the weight 
of the ram proper, unless, perhaps, it is its general 
massiveness and good workmanship, but a new com- 
bination of mechanism has been introduced in the 
arrangement for compensating for the protrusion of 
the ram. 

With a7-in. ram, having an area of 38,4 square inches, 
the displacement equals, say, 17 lb. per foot, hence 
this lift would raise 1768 lb. more at the bottom than 
at the top of the stroke; there is also a loss of 104 ft. 
head at the top of the stroke. To meet this decreasing 
power numerous devices have been proposed and many 
tried. Abandoning all such systems as water tanks, 
heavy chains, and the like, Mr. Selfe has adopted one 
single weight (in this case weighing about 5 tons) 
which is jcinted to the head of the balance ram at one 


other end, as shown clearly on Fig. 4. Owing to the 
peculiar shape of this weight, as will be seen, the 
centre of the weight is exactly over the balance ram 
when it is down and the lift ram is right up, thus 
giving the whole additional loading to the balance. 
At half-stroke this balance weight is horizontal, as 
shown on the dotted lines, and its weight is equally 
divided between the roller and the ram, the balance 
getting one-half of the additional loading to compen- 
sate for the half-protrusion of the ram. When the 
baiance is right up, and the lift-ram is right down, 
this tumbling weight has its centre right over the 
roller, and does not affect the balance. From this it 
will be seen that it is a perfect balance at the two ends 
and at the centre of the stroke. If the whole of the 
travel is plotted, it will be found that the line of 
effective weight forms a slight ogee instead of a diagonal 
line, giving a fraction too much weight between the top 
of the balance and the centre, and rather less than the 
exact amount between the centre and the bottom of the 
balance ; but this deviation from a perfectly uniform 
increase is too small to have any effect in actual work- 
ing. As the whole of the wear and motion is concen- 
trated on two pins, these lifts can be worked up to 
500 ft. or 600 ft. per minute with the greatest smooth- 
ness. 

A great many of these lifts are now at work in 
Sydney, their smoothness of working, and the sub- 
stantial character of the whole plant, being considered 
a justification for the greatly increased cost over sus- 
pended lifts. The great weight of the ram and its 
balances do not take much power to move after they 
are once in motion, but the very fact of power being 
absorbed to set them in motion, and of their stored 
energy when they are to be stopped, are powerful 
factors in preventing the snatchings and jerkings with 
which persons who use very high speed lifts are too 
familiar. Mr. Selfe has applied to these lifts a new 
design of controlling valve, so arranged that the atten- 
dant’s hand can be kept on the handle, rope, or rod, 
and the speed be altered slower or faster without any 
jerks, by the minimum exertion of effort on the part 
of the attendant. This arrangement we hope to illus- 
trate in a future issue. 

There is a luggage lift of 126 ft. travel, and a special 
lift or dummy to the kitchen from the basement about 
45 ft. Besides these, there are two dinner lifts and a 
coal hoist. Other machinery, as shown on Fig. 2, in- 
cludes a Brotherhood three-cylinder hydraulic engine 
to drive the shafting of the hair-cutting saloon, and 
two air propellers for ventilation driven by electro- 
motors. The hot-water service is all in copper, the 
pipes being tinned inside and out. The steam heaters 
are in the basement, and a large storage drum in the 
roof, the circulation being carried around the whole 
of the corridors of the chamber floors on three separate 
levels, thus insuring an immediate flow of hot water 
to every tap. 

The refrigerating machines are on the cold-air 
system, and driven by belts with pulleys with friction 
clutches from the same main shaft as the dynamos, 
and the same engines. It was considered preferable 
to spend the extra power on cold-air machines (as 
duplicate engines were necessary for the electric 
lights) than run any risk of complaint from guests of 
smell escaping from the more economical ammonia 
machines. There has been a large experience in Aus- 
tralia with both air and ammonia for refrigeration, and 
these machines were made in the colony. 

The cost of the machinery, in round numbers, has 
been 26,000/., made up, approximately, as follows: 
Morts Dock Company, Sydney, engines, boilers, &c., 
5000/7. Lifts, 10,0007. ; Waygood Company, Australia. 
Electric lighting, 4500/.; Mr. H. H. Kingsbury. Hot 
water, 1700/.; Messrs. Swan and Creighton. Re- 
frigerating plant, 2500/.; Morts Dock Company. 
Foundations and excavations for machinery, 1300/.; 
Mr. Alexander Dean ; and commission to the consult- 
ing engineer. The success of this type of balanced 
lift has been so great in Sydney that three more on 
the same principle are now being erected in the 
Government Public Offices for Lands and Works, 
Sydney, under Mr. Selfe’s patents, by local manu- 
facturers, 





THE GENETT AIR BRAKE. 
Tus brake, exhibited by the Genett Air Brake 
Company of Chicago, and illustrated by Figs. 1 to 3, 
is — designed for street, cable, or electric rail- 
ways, and in a modified form for working hoists. An 
air pump 1, Fig. 1, mounted on the underframe 
of the car, is worked by an eccentric on one of the 
axles. Near the top of the air-pump cylinder are 
two suction and discharge valves, which deliver the 
compressed air into a small governing cylinder placed 
near the underside of the air pump 1. Within this 
cylinder is a piston, the rod of which passes through 
a gland in the top of the cylinder, where it is held 
by a regulating nut. The piston is held up by the 
pressure of the air in the reservoir 6, Fig. 1, and a 
spring round the piston rod tends to force the 





extremity and runs on an anti-friction roller at the 


piston against the compressed air. The amount of 


pressure thus exerted can be accurately adjusted by 
turning the regulating nut, and in this way the pres- 
sure to be carried in the reservoir isdetermined. The 
action of this f peng is as follows: As long as the air 
has not reached the determined pressure to be carried 
in the reservoir, the pump compresses direct to the 
reservoirs, and will continue until such pressure is 
reached. Then the pressure exceeding the force of 
the spring round the stem of the piston in the regu- 
lating cylinder, forces upward the governing piston, 
and with it a yoke that, automatically lifting the suc- 
tion valves from their seats, opens the air cylinder and 
allows the air piston to move in free air, so that it does 
no work until the brakes are applied ; this application 
uses a part of the air in the reservoirs, reducing the 
pressure and causing the suction valves to return to 
their seats, when the compressor is ready to restore 
the pressure again. The action of the governor piston 
is sufficiently sensitive for the slightest reduction of 
pressure in the reservoir to start the pump to work, 
even though it requires only one stroke to regain the 
pressure. In starting a journey, itis set so that the 
compressor fills the reservoirs to a pressure of 30 lb. 
before the car has travelled 360 ft. In making a stop 
only 2lb. or 3 lb. registered pressure are required, 
and this the compressor furnishes again before the car 
has travelled 40 ft., although the reservoirs hold a 
large excess of the air required to stop the car without 
any additional supply. 

The controlling valve 3 is intended to give full con- 
trol of the brake work. There are four openings 
for pipe connections: the first connected with the 
main reservoir 5, Fig. 1; the second with the auxi- 
liary reservoir 6; the third with the train or brake 
pipe ; and the fourth with the release. The opera- 
tion of the controlling valve, when connected with 
the reservoirs and brake cylinder, is as follows: The 
valve being turned to one position, connects the 
piping between the reservoirs, and permits the com- 
pressor, which is only directly connected with the 
auxiliary reservoir, to supply both, the air passing 
through the valve from the auxiliary to the main 
reservoir until both are charged to the desired pres- 
sure. 

Turning the valve to a second position connects the 
main reservoir and the pipe leading to the brake 
cylinder 4. This applies the brakes, only air from 
the main reservoir being used, the valve at the same 
time having closed the opening leading to the auxi- 
liary reservoir, the full pressure in this latter is main- 
tained. ’ 

To release the brakes, the valve is turned to the 
third position, which connects the train pipe with the 
release, but still holds the connection closed between 
the reservoirs. As no air has been taken from the 
auxiliary reservoir, the compressor valves remain cut 
out, and allow the car to start without the load of 
the compressor, until, when running under full head- 
way, the brakesman turning the valve to the first 
position connects the reservoirs, equalising the pres- 
sure, and thereby allowing the compressor to restore 
the full pressure again. The valve handle is so 
arranged that it cannot be removed without turning 
the valve to a position closing all pipe connections. 
The brake cylinder is constructed on the same principle 
as that for steam-worked railways. 

The Genett Air Brake Company have lately intro- 
duced a modified form of encased compressor (Figs. 2 
and 3), which offers some new features for street rail- 
way air brakes. The governing mechanism is the same 
as that just described, but the eccentric is encased, 
giving compactness and reducing the chance of de- 
rangement; this arrangement, moreover, excludes 
dust and insures thorough lubrication. The casing is 
filled with oil, securing perfect lubrication. An ad- 
vantage presented lies in the ease with which it can 
be attached to the ordinary street car, there being 
only two points of suspension, each of which is inde- 
pendent of the other ; the case containing the eccentric 
and strap is attached to the axle; the pump body is 
suspended from the framework of the car body by a 
link, and no fitting is required. 

The Genett Air Brake Company have also intro- 
duced an air compressor to be used in machine shops, 
foundries, warehouses, workshops, or wherever there 
isa shaft in motion and loads are to be raised by 
pneumatic hoists. It is similar to that already de- 
scribed, with slight modifications. 








DOUBLE-HEADED MILLING MACHINE. 

WE illustrate on page 821 a double-headed milling 
machine constructed by Messrs. Ludw. Loewe and Co., 
of Berlin, for whom Mr. H. F. L. Orcutt, of 145, 
Cannon-street, E C., is the London agent. 

Both milling heads are driven from a horizontal 
shaft, which carries a four-step cone pulley. The 
heads are connected with this shaft by clutches, so 
that they can be driven independently, or both at the 
same time. By this arrangement, when taking heavy 
cuts, the cutter arbor can be driven from both ends. 
The spindles are driven through bevel and spur gear 





wheels, having a speed ratio of 20 to 1. They are 
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hollow their entire length, and are 140 mm. (5.51 in.) 
in diameter. They have extra long cylindrical bearings, 
and are hardened and ground, running in bronze 
bushes, with adjustment provided for taking up the 
wear. For adjusting the heads to an exact height, 
the uprights on each side are provided with scales 
graduated to ; mm. (z{> in.). Both heads are 
counterbalanced, and can be firmly clamped_to the 
heavy uprights by means of bolts engaging in T-slots. 
They can be moved independently or together. In 
the former case they are moved through the large 
handwheel seen near the centre of the head, just over 
the spindle. In the latter case they are moved by 
handwheels one at each end of the large cross-bed, 
the shafts of which are connected by gearing, and 
which work the vertical adjusting screw through 
spiral gears. The uprights are adjusted by horizontal 
screws which are worked by levers shown at the end 
of the cross-bed. They are clamped by bolts engaging 
in T-slots in the bed. The working table is especially 
heavy, and is provided with five T-slots, for clamping 
the work, and receptacles for oil and chips at either 
end. It is fed by a worm which works directly into 
the underside of a rack running the entire length of 
the bed. For taking up the back-lash, this worm is 
made in two parts, one of which is adjustable. The 
end thrust of the table is taken on ball bearings. The 
feed is automatic in either direction, and has an auto- 
matic stop motion. It can be fed by hand through 
the large handwheel shown at the side. The feed and 
reverse motion is operated through the levers shown 
near the handwheel. The maximum distance from the 
top of the table to the centre of the cutter spindle is 
650 mm. (25.6 in.), the minimum 100 mm. (3.94 in.). 
The table is 700 mm. (27.6 in.) wide and 3700 mm. 
(12 ft. 1.7 in.) long. The greatest length that can be 
milled is 3600 mm. (11 ft. 9.7 in.). The greatest dis- 
tance between milling heads in a horizontal direction 
is 1500 mm. (4 ft. 11 in.), and the smallest 360 mm. 
(14.17 in ). The countershaft is made for two speeds, 
which, with the four-grade cone, gives eight speeds to 
the cutter spindle, and the table can be fed by 48 dif- 
ferent feeds. A gang of cutters arranged for roughing 
out a lathe bed in one operation, is shown in Fig. 2. 





STEAM WINDLASS ON THE 
INTERNATIONAL LINER ‘ KENSINGTON.” 


THE illustration on page 832 shows the windlass | ¢ 


fitted by Messrs. Clarke, Chapman, and Co., Limited, 
Gateshead-on-Tyne, on board the steamer Kensing- 
ton, built by Messrs. J. and G. Thomson, Limited, 
Clydebank, for the International Navigation Company, 
and fully described on pages 199 and 260 ante. The 
engine, which is placed aft of the windlass gear, is of 
the vertical type, having two cylinders 12 in. in dia- 
meter by 12in. stroke. The windlass is fitted with 
the makers’ sliding spring brake and special frictional 
lifting purchases, the cones being fitted with hardwood 
blocks, which have been found most durable and 
efficient. The windlass side frames are built up of 
steel plates and angles, the bearings being steel cast- 
ings. This not only makes a strong but also a light 
frame, which is of great advantage when so large a 
piece of machinery is placed on the forecastle of a ship. 
There are four warp ends, two on the main shaft and 
two on the intermediate shaft, which is extended to 
take them ; all are fitted with whelps. 





THE HAGANS COUPLED BOGIE 
LOCOMOTIVE. 

Tue Locomotiv-fabrik Hagans, of Erfurt, Prussia, 
make a speciality of bogie locomotives with four 
coupled axles, for railways of all gauges with steep 
gradients and sharp curves. The engines are supplied 
with two or more cylinders fixed to the engine frame, 
and may be constructed for any type of railway. The 

eneral character of these engines will be understood 
oom the illustrations on pages 824 and 825. The 
points of most interest, the suspension and driving of 
the bogie, are illustrated by the engravings (Figs. 8 
to 10). The two cylinders are fixed to the main frame. 
Of the two pairs of coupled axles, the front pair, 
A, and Ag, has its bearings in the main frame, the other 
pair, A, and Ay, in the bogie frame. The piston trans- 
mits the power in the ordinary way to the crosshead, 
prvthicesl by a short rod a b (Fig. 8) to the front lever 
bd centred in the main frame. Connecting-rod 6 f and 
coupling-rod f e communicate the motion to axles 
A,and A,. Another coupling-rod ch leads over to the 
rear lever ig centred in the upper part g of a sort 
of cradleg k. Itis clear that, with equal leverages, 
the extremities of the two levers, } and i, will always 
describe the same arcs. The two bogie axles receive 
their motion in the same way as the front pair by 
means of the connecting-rod 7 p and the coupling-rod 
pq. The connections are the same on the other side 
of the engine, the one crank having the usual lead of 
90 deg. The four axles thus revolve with the same 
angular velocities. The pin xx of the cradle gk 
(Fig. 8) has its bearing in the main frame; the 


rod ko, connected at o with the bogie frame, holds it 
in position. The point o lies in the centre line of 
the axle, and may be constructed either as counter- 
crank, or as an arm rigidly fixed to the bogie 
frame. Of course, as the engine goes round a curve, 
the distance between the centres of the front and rear 
wheels will be increased on one side and decreased on 
the other, and provision must be made for this. For 
this reason the link carrying the pins A and 7 is not 
fixed rigidly to the frames, but is carried in a second 
swinging frame, as shown in Fig. 8. The lower end of 
this frame is coupled by a rod to a point o fixed on the 
bogie, and when the engine rounds a curve this rod 
tends to tilt the swinging frame into the position g' n, 
k! on the inside of the curve, and to an opposite angle 
on the other side. In this way the difference in the 
length of ‘wheel base on the two sides is taken up. 

In Fig. 10 the engine has passed on to acurved track. 
The cradle has turned and points g o k have assumed 
the positions g, 0; 4. If now p and o had the same 
distances v=s from the axis, the following ratios 
would be equal : 

kg:ng=ig:hg=bd:cd. 

But, for constructive reasons, v has to be made 
larger than s, and the respective deflections of o and 
p result from the proportion v:y::s:%. The ex- 
tremity h of the rear lever would, however, on a 
curved path not retain its position unless we make: 
ge _nk . In that case, points g, p, i undergo the 
ee 
same deflection, and g g! becomes equal ii,, that is to 
say, equal movements in opposite directions areimparted 
to the extremities g and 7, so that the point / will not 
swerve, and the ergine runs thus true on a curved 
track. 

It remains to be proved that there shall be no reel- 
ing of the bogie. The horizontal force H transmitted 
from i to p acts also upon gi and upon gk, As now 
gh = hi, the point o will receive from y the com- 
x 


ponent . H, and the bogie will be subject to a 
y 


couple M = H.s — *H.v. As, however,” =" , 
y y v 


and, therefore, Hs = H —* v, Mwill always be zero. 


Part of the pull communicated to the bogie will, under 
these circumstances, be transferred back to the main 
rame. 

The poiuts o, i, 7, p have to describe a curve in the 
horizontal plane. This might be managed by means 
of a ball-and-socket joint, but Mr. Hagans prefers his 
own bearing (Fig. 5), the bushes of which have the 
form of an upright cylinder bevelled on two sides, The 
bearing is said to give complete satisfaction ; it can 
easily be adjusted. 

As regards practical experience, Dr. Pfahl, of the 
Bieber Coal Mines, near Frankfort-on-the-Maine, 
speaks well of the two Hagans locomotives running 
on a private line, joining the mines to Gelnhausen 
station. Theline is 13 miles long, has gradients up to 
1 in 40, curves of 40 yards radius, and a gauge of 
35.4 in. Mr. Pfahl originally used engines with three 
axles, of about 100 horse-power. This power became 
insufficient. Much heavier engines were out of the 
question. The feed-water could only be taken at one 
of the termini, at the end of a return trip of 27 miles, 
The boiler had to hang low, and no lateral projection 
could be permitted. To meet these requirements, Mr. 
Hagans supplied the locomotive illustrated in Fig. 1. 
It weighs, with charge, 28 tons—about a third more 
than the old engines. It can take 770 gallons of feed- 
water, against 500 in the former engines, and pulls about 
144 tons, with an average speed of 11 miles, against 96 
tons. The cylinders are 13 in. in diameter by 14 in. 
stroke ; the diameter of the wheels is 29.5 in. The dis- 
tance between the two front axles is 55 in. ; between the 
two axles of the bogie, 31.5 in.; total distance between 
the first and the fourth axles, 10 ft. The engine has 
560 square feet of heating surface, and 9 square feet of 
grate area, and works with a pressure of 170 lb. 
The engine runs steady, both forward and backward. 
Mr. Pfahl was perfectly satisfied, and soon ordered 
a second locomotive of the same type. 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, December 19, 1894. 

Lance transactions are promised in Bessemer pig, 
steel billets, and steel rails during the next 30 days. 
Several railway <orporations have about decided how 
much materia! snd equipment they ought to purchase 
for 1895, and wiil purchase if everything goes right ; 
but there is no ceriainty that these requirements will 
be covered with the usual promptness. The iron and 
steel makers outside of the Pittsburgh district are 
only moderately busy. In that district large orders 
are being booked for all furnace and mill products, 
because of exceptionally low rates named for prompt 
acceptance, but delayed delivery. Rails are 22 dols., 
billets here, 17.50 dols. ; merchant bars, 1.10 dols. ; 
beams, 1.40 dols. It is impossible at this writing to 








present a statement as to the probable volume of 
business next month, Crude iron production is in- 
creasing, but not beyond probable demands. From 
inquiries made it is probable structural mills will be 
pretty well crowded with orders after January 15. 





THE PHYSICAL SOCIETY. 

AT the ordinary meeting of the Physical Society held 
on December 14, Professor W. E. Ayrton and Mr. H. C. 
Haycraft communicated a paper on a “* Student’s Simple 
Apparatus for Determining the Mechanical Equivalent of 
Heat.” Mr. Haycraft, who read the paper, explained 
that the object at which the authors had aimed was the 
construction of an apparatus which could be placed in 
the hands of junior students, and by means of which a 
result correct within 1 per cent. could be obtained with- 
out the introduction of troublesome corrections. The 
method employed is the electrical one, and the measure- 
ments to be made are: (a) The value of the constant 
current passed through the resistance, as given by a 
direct-reading ammeter; (b) the average value of the 
P. D. between the terminals of the resistance, as given 
by a direct-reading voltmeter; (c) the mass of water 
heated plus the water equivalent of the containing 
vessel, resistance coil, and stirrer; (d) the rise of 
temperature of thé water ; (e) the time during which 
the current is passed. Of these the measurements 
(a), (6), (c) can be effected without the introduction of an 
error anything like as greatas 1 per cent. The case of (d) 
and (e) is different. The rise of temperature, to be measured 
with accuracy, should be fairly considerable, and the same 
remark applies to the time of heating as measured by 
an ordinary stop-watch. At the same time, if these two 
quantities are made unduly great, there will be too great 
a ratio of heat lost to heat generated during the experi- 
ment. The authors consider that, with a given amount 
of electrical power available, the best conditions will be 
obtained by making the percentage accuracy of the tem- 
perature measurement, the percentage accuracy of the 
time measurement, and the percentage of generated heat 
lost by surface cooling, equal. Hence they determine the 
mass of water to be used, and the time of heating which 
may be expected to give the best results. The immersed 
conductor is a strip of manganin about 0.25 in. wide, 
0.03 in. thick, and 5 ft. long, which is bent into a series 
of zigzags, so as to forma kind of circular gridiron, the suc- 
cessive portions of strip lying all in one plane, and the 
whole being held rigid by a strip of vulcanised fibre, to 
which each portion of the strip is screwed. Another 
precisely similar grid is placed 3 in. below the first, and 
the two are joined in series, and are mechanically con- 
nected together by thin vulcanite pillars. The water is 
contained in a glass beaker of just sufficient diameter to 
take the framework of manganin strip. This latter ex- 
poses a considerable surface (about 400 square centimetres) 
to the water, and is moved bodily up and down during 
the experiment, thus constituting an efficient stirrer. T'o 
allow sufficient freedom of movement, electrical connec- 
tion is made by means of vary flexible leads, each made 
up of about 210 thin copper wires. The results obtained by 
students for the heat equivalent of the watt-second have 
an average deviation from the mean, if several experi- 
ments are made, of less than 4 per cent., and they agree 
with tbe best standard determinations within 1 per cent. ~ 

Mr. Griffiths thought it inadvisable to provide junior 
students with apparatus from which every source of error 
bad been eliminated ; they were thus led to underrate the 
difficulty of an experiment, and the care required to ob- 
tain reasonable accuracy. 

Professor Carey Foster agreed, generally, with Mr. 
Griffiths, and deprecated the use of direct-reading am- 
meters and voltmeters in experiments of this kind. He 
thought it preferable that a student should iearn to reduce 
instrumental readings to absolute measure for himself. 

Professor S. P. Thompson dissented from the opinions 
expressed by the two previous speakers, and thought it 
was an advantage to students to have the use of direct- 
—s instruments. 

Dr. Sumpner described a simple method which he had 
employed for measuring the mechanical equivalent of 
heat, and which depended on the heating of a stream of 
water, as it flowed through a pipe containing the current- 
conductor. 

Professor Ayrton replied, and explained that the cali- 
bration of ammeters and voltmeters would be part of the 
work of a student at another part of his course. 

A r by Professor Ayrton and Mr. E. A. Medley, 
entit od “* Tests of Glow Lamps and Description of the 
Measuring Instruments Employed” was commenced by 
Mr. Medley, the latter part of the paper being held over 
till next meeting. The object of the investigation was 
to find at what electromotive force glow lamps could be 
most economically run. Too low an electromotive force 
gives a low efficiency, and too high an electromotive force 
renders the lamps short-lived ; so that there must be (for 


*| a given lamp) a certain electromotive force which is more 


economical to work at than any other. Ib was also 

inted out that, as glow lamps deteriorate and become 
ess efficient with use, it may be an economy to discard a 
lamp before the filament actually breaks. The lamp is 
then said to have reached the ‘smashing point.” Accu- 
mulators were used to drive the lamps, automatic appa- 
ratus being used to keep the electromotive force constant, 
and when a lamp filament broke the fact was auto- 
matically recorded on a tell-tale. 





Gas aT Boston.—A consolidation of all the Boston gas 
companies under one management is under consideration, 








and steps are being taken to svcure the necessary legisla- 
tive authority, 
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STEAM WINDLASS 
CONSTRUCTED BY 


ON THE INTERNATIONAL LINER 


MESSRS. CLARKE, CHAPMAN, AND CO., LIMITED, GATESHEAD-ON-TYNE. 


(For Description, see Page 831.) 
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“KENSINGTON.” 








CONSTRUCTED BY 





TABLET-MAKING MACHINE. 
MR, A. FALKENAU, ENGINEER, PHILADELPHIA. 
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TuE machine illustrated above was constructed by 
Mr. A. Falkenau, of Philadelphia, Pennsylvania, for 
the purpose of compressing powdered or flaked 
materials into tablets of any desired form, within the 
size of 14 in. by 2 in. by 1} in. It has been somewhat 
largely adopted in American pharmaceutical industries. 
The machine is driven by a belt passing on to the 
pulley mounted on the shaft beside the heavy fly- 
cae all the movements required, except those of 
the upper and lower punches, are obtained by cams on 




















26@ 


the flywheel. On the front of the machine there are 
two plungers, in one end of each being fastened the 
upper or compressing punch, and the lower or eject- 
ing punch, respectively. The lower punch moves 
up and down in a die-block, regulating the amount 
of material to be compressed by the distance that it 
recedes below the upper face of the die-block, and 
ejecting the finished tablet, after it has been com- 
pressed, pushing it out of the hole in the die-block, 
flush with its upper face. Resting on the die-block 


| hopper into the die. 


|is a hopper into which the material to be operated 
jupon is filled. 


As soon as the lower punch has 
lifted the finished tablet out of the die, the hopper 


jis brought forward by a rocker-arm actuated by the 


cam on the flywheel. Its front edge striking the 
tablet throws it forward off the die-block on to a 
slide leading to a receptacle. While the tablet is 
being pushed off by the hopper, the lower punch 
recedes, and the material falls out of the bottom of the 
To facilitate this, the hopper is 
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TORPEDO CRUISER FOR THE UNITED 


DESIGNED BY 


COMMODORE 
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shaken by means of notches on the cam, thus assuring 
more completely the proper filling of the die. The 
hopper is then drawn back and the upper or com- 
pressing punch is brought down into the die, com- 
pressing the material. 
punch is actuated by the crankshaft at the top of the 
machine, The plunger carrying the lower punch is 
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actuated from the cam by means of the rocker-arm at 
the top, the connecting link at the left side, and the 
rocker-arm and link at the bottom of the machine, 
While the compressing is being done, the link attached 
to the bottom end of the lower plunger rests on an 
adjustable support, so that the strain is taken up by 
| the frame of the machine direct, 





DETAILS OF CONDENSERS. 


MELVILLE, ENGINEER-IN-CHIEF, UNITED STATES NAVY. 






















The capacity of the machine is from 690 to 70 tablets 
per minute, according to the nature of the material and 
size of tablet, and the ordinary pressure exerted is 
12,000 Ib. 





TORPEDO CRUISER FOR THE UNITED 
STATES NAVY. 

TuHE illustrations of a proposed torpedo-boat cruiser 
for the United States Navy, which we publish on our 
two-page engraving this week and on the present page 
and page 836, possess interest just now from the fact 
that there have recently been added to our own Navy 
several vessels of unprecedented speed and power in 
the torpedo-boat destroyers, whilst there are other 
craft of the same type now in course of construction 
for the British Admiralty. Fig. 1, on page 836, isa 
longitudinal section through the machinery space ; 
Fig. 2 a plan of the same; Figs. 3 to 7, half cross- 
sections in different planes; Fig. 8, on our two-page 
engraving, is a front elevation of the main engines ; 
Fig. 9 a plan of the same ; whilst Fig. 10 is an end 
elevation of the engines, and Fig. 11 a cross-section 
through one of the low-pressure — Figs. 12, 
13, and 14 show the propeller and shaft arrangements. 
Details of condensers are given in Figs. 15 to 25, on 
the present page; Figs. 26 to 28, on our two-page 
plate, show details of air pump. 

It is not our custom to illustrate proposed designs 
in the full manner we now treat those in question, 
but plans emanating from the United States Bureau 
of Steam Engineering deserve more than usual 
attention. The designs were got out under the 
supervision of Mr. Melville, the Chief Engineer of 
the United States Navy (who commanded the ser- 
vices of an exceptionally able staff selected from the 
best and brightest engineers in the United States’ 
service), especially for the great reconstruction of the 
American Navy ; one of the most remarkable fea- 
tures in the peaceful records of modern navies. The 
Americans, too, have set about the work in a charac- 
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teristically shrewd and intelligent manner. They for 
long systematically collected and digested all the 
information that could be obtained as to what was 
being done by other nations in naval matters. That 
fhey have profited largely by European practice is a 
tact that we have always found them—we are speak- 
ing now of engineers, and not politicians and news- 
paper writers—abundantly willing and anxious to 
acknowledge; but that in some matters they have 
improved upon their instructors is a fact which 
candour calls on us to recognise. Whether or not 
the latter statement may be made in regard to the 
designs we now publish may, perhaps, be made 
manifest when the vessel is built and tried; until 
then English engineers will be entitled to hold their 
own opinions, but whatever these may be, there can 
be no question as to the boldness of the proposals. 
It should be stated that the designs now illustrated 
were thought out some time ago, before our own 
destroyers were built, so that whatever merit of 
originality belongs to them, may be claimed by the 
United States Bureau of Engineering, independently 
of the destroyer designs. ‘here is one important 
feature lacking from the design, namely, the steam- 
generating apparatus. From the drawings we should 
gather that the bureau anticipates a Thornycroft 
boiler would be preferred ; but in any case the pro- 
viso was made that the boilers should be ‘‘ coil, sec- 
tional, or tubulous.” Within these restrictions, selec- 
tion of the type and dimensions was to be left to the 
contractors, but subject, naturally, to the general 
approval of the department. 

The drawings, generally, speak for themselves, but 
the following leading particulars of design may be 
given: The proposed vessel is twin-screw, and the main 
engines are of the vertical, inverted cylinder, direct- 
acting type, working as three-stage compounds, They 
revolve in opposite directions, and are placed in one 
compartment. To each set of engines there is one 
high-pressure cylinder 23} in. in diameter, one inter- 
mediate 34} in. in diameter, and two low-pressure 
cylinders each 38 in. in diameter; the stroke of each 
being 18 in. The working pressure is 200 lb., and the 
revolutions 333 per minute, giving a piston speed of 
1000 ft. per minute. The main valves are all of the 
piston type, one for the high-pressure, two for the 
intermediate, and two each for the low - pressure 
cylinders, all worked from Stephenson double-bar 
links. The valves for the high-pressure and inter- 
mediate cylinders are each a single casting, turned to 
a neat fitand without packing rings ; the low-pressure 
valves are fitted with packing rings and followers. 
The point of cut-off at full gear is at ,’; of the stroke. 
The framing consists of forged steel columns, trussed 
by forged steel stays. The bedplates are of cast 
steel, supported on plate-steel keelsons built in the 
vessel. The crankshafts form a single hollow forging. 
There is only one condenser for both sets of engines, 
of composition and rolled brass. The cooling surface 
is 8400 square feet. There are four vertical single- 
acting air pumps, two worked from the low-pressure 
crossheads of each engine, the diameter of them being 
19 in. and the stroke 6 in. There are two centrifugal 
air pumps, each driven by an independent single- 
acting engine ; each pump to have a capacity of 6000 
gallons per minute. 

The type of boilers, as already stated, was to be 
left to the contractors, provided a water-tube boiler 
was used, There is, however, a proviso to which 
reference should be made as embodying an important 
principle: ‘‘ Efficient means must be provided for 
getting at the interior of such parts of the boilers as 
require attention for examination, cleaning, and 
repair ; and the tubes must be so arranged as to be 
readily removed, replaced, and expanded in case of 
leaks. All parts of the boiler must be readily acces- 
sible for cleaning and painting.” The specifications 
include steam reversing gear, ash hoists, ventilating 
fans, evaporators, distillers, and auxiliary- pumps. 
The weight of all machinery, boilers, auxiliaries, tools, 
and spare parts, including contained water, was not 
to exceed 255 tons. The speed of the vessel, at the 
power and displacement named, was estimated at 
23 knots. 

It will be remembered that in H.M.S. Daring, one 
of the torpedo-boat destroyers, when running at 
29} knots, the indicated horse-power was 4842. This 
was on a preliminary trial. On the official trial the 
displacement was 240 tons, the load then being in 
excess of that carried on the preliminary trial. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Tron Market,—There was a decidedly better 
feeling in the pig-iron warrant market last Thursday 
forenoon, when about 10,000 tons of Scotch and a few lots 
of Cleveland and hematite iron changed hands. Scotch 
advanced in price 14d. per ton, and Cleveland 24d. per 
ton. In the afternoon the market was firm for a time, 
but finished rather under the best. Still Scotch iron left 
off 4d. 7 from the forenoon, and Cumberland hematite iron 
was 24d. better, while Cleveland and Middlesborough 
hematite iron each dropped 4d. per ton. About 6000 tons 





Scotch iron, 41s. 104d. per ton; Cleveland, 35s. 14d. ; 
Cumberland and Middlesborough hematite iron, respec- 
tively, 43s. 14d. and 42s. 14d. per ton. 


being limited to about 7000 tons of Scotch and one lot of 
hematite iron, The former rose 4d. per ton at 41s. 114d. 
rellers. About 6000 tons of Scotch iron constituted the 
afternoon turnover, and the cash price left off at 4d. up 
from the forenoon at 42s. per ton sellers, No business 
was done in the other sorts, and the closing settlement 
prices were—Scotch iron, 42s. per ton; Cleveland, 35s. 1d.; 
Cumberland and Middlesbrough hematite iron, 43s. 14d. 
and 423. per ton, respectively. There was only one 
sitting of the ‘‘ring” on Monday, business being sus- 
pended after the forenoon meeting till Thursday m >rning 
on account of the Christmas holidays. There was 
very little business done, about 4000 tons of Scotch 
and one or two lots of Cleveland being all the 
transactions. The tone was very firm, especially for 
Cleveland warrants, which left off 14d. per ton dearer 
than on Friday. Scotch also made 4d. of a rise, but 
Cumberland hematite iron dropped 4d. per ton. At the 
close the settlement prices were—Scotch iron, 42s. per 
ton; Cleveland, 35s. 14d.; Cumberland and Middles- 
brough hematite iron, respectively, 43s. and 42s. per ton. 
The following are some of the quotations for No. 1 
special brands of makers’ iron. Clyde, 493. 6d. per ton; 

artsherrie, 51s.; Summerlee and Calder, 52s.; Coltness, 
54s. 6d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 50s. 6d.; Shoots (shipped 
at Leith), 53s. 6d. per ton; Langloan and Carron 
still out of the market. The number of blast - fur- 
naces in actual operation remains as last week, 71, 
as compared with 28 at this time last year. The 
shipments of pig iron from all Scotch ports last week 
amounted to 4159 tons, as against 3017 tons in the 
corresponding week of last year. They included 100 
tons for South America, 135 tons for India, 335 tons for 
France, 415 tons for Italy, 110 tons for Russia, 150 tons 
for Holland, 130 tons for Belgium, 350 tons for China 
and Japan, smaller quantities for other countries, and 
322 tons coastwise. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 288,006 tons, compared with 288,044 tons 
yesterday week, thus showing for the past week a re- 
duction amounting to 35 tons. 


Finished Iron and Stecl.—No:improvement falls to be 
recorded in the department of malleable iron and steel, 
and fresh orders of any importance are conspicuous by 
their absence. Possibly the turn of the year may bring 
about some change for the better. Steel dipaae have 
been quoted during the past week at 5J/. 2s. 6d. per ton, 
and a reduction in the price of steel angle-bars to the 
extent of 2s, 6d. per ton has been announced. 


Glasgow Copper Market.—One lot of copper changed 
hands last Thursday forenoon at 411. 2s. 6d. cash per ton. 
There was.a little dealing in the afternoon, when the 
price gave way ls. 3d. per ton at 41/. 10s. sellers three 
months. Business in a small way was done on Friday 
forenoon at 40/. 17s. 6d. per ton cash. In the afternoon 
75 tons changed hands, and the price rose 5s. per ton, in 
sympathy with the London forenoon market at 41/. 11s. 3d. 
three months, with sellers over at that price. Copper 
was idle on Monday forenoon, but the price was quotably 
3s. 9d. per ton up from Friday, three months’ sellers 
asking 41/. 15s. 


Messrs. Denny's Award Scheme; Results for 1894, —The 
annual report of the Awards Committee of the Leven 
Shipyard has just been issued. During the present year 
32 new claims and four deferred claims were considered 
by the committee. Of these, 20 were successful, 10 
cejected, and two postponed. After giving particulars of 
the various claims, the report proceeds to state that the 
total sum expended during the year was 63/. Of this sum 
411. was paid in ordinary awards, and 22/. in a premium 
to John Marshall, electrician. Mr. Marshall has now 
varned 15 awards, thus entitling him to a third premium, 
a position not yet attained by any other claimant. Of the 
total number of claims received, 71.4 per cent. were suc- 
cessful, as against 66.6 percent. for last year. The 
workers in the wood department have regained their old 
position of sending in the largest number of claims. Since 
the introduction of the scheme 631 claims have been 
successful, and 1543. expended—1075/. in awards, and 
468/. in premiums. The committee have to report that 
the results of the present year, although a fair average, do 
not compare favourably with those of last year, which 
were far above the average. 


Shipbuilding Contract for Dundece.—A little pardonable 
rejoicing has been indulged in by the new Dundee Ship- 
builders’ Company and their workmen and friends on 
account of that firm having successfully closed a contract 
to build for Messrs. William Kinnear and Co., of the 
same town, a steamer to replace the Bracken, which was 
run down and sunk off the Tyne last July. The new 
steamer will be supplied with all the latest improvements, 
including special appliances for quick loading and dis- 
charging of cargo. She will be classed Al, and built in 
excess of Lloyd’s requirements. The engines (which are 
to be of the compound surface-condensing type) and boiler 
will be supplied by Messrs. J. and H. Whyte and Cooper, 
Dundee, and it is expected that the new steamer will be 
ready for sea by the end of April. In the present dull 
state of the shipbuilding trade in Dundee this order is 
specially welcome. This will be the first vessel con- 
structed by the new company, whose yard is that which 
was so long occupied by the defunct firm of Messrs, A. 
Stephen and Son. 


Jubilee of Messrs. William Denny and Brothers.—The 


Business | 
was very quiet on the following forenoon, the turnover | 





of Scotch and a few lots of Cleveland and hematite irons | workmen employed by Messrs. William Denny and 


were dealt in. The closing settlement prices were— | 


Brothers, Leven Shipyard, Dumbarton, and many of the 
townspeople, celebrated the jubilee of the firm last Satur- 
day afternoon, the principal feature of the proceedings 
being the presentation to Dr. Peter Denny, head of the firm, 
and one of its originators, of an illuminated address and 
an album containing the names of the employés, along with 
a piece of plate for Mrs. Denny from the employés in the 
shipyard and engine works. The interesting event was 
also the occasion of De. and Mrs. Denny’s golden wed- 
ding. In the course of the proceedings the firm’s very 
interesting history was recounted, and there was abund- 
ant evidence given of the very harmonious and friendly 
feeling subsisting between the members of the firm and 
their numerous workpeople. 


The Glasrow Sewarze Purification Works: A Question of 
Process.—The Glasgow Sewage Disposal Committee are 
at present exercised on the advantages in the way of 
efficiency and economy of sulphate of alumina as against 
perchloride of iron, each of them with lime. Owing to 
the variable quality of the sewage, it is difficult to get 
exact comparisons, but so far it seems that there is little 
difference in efficiency and some economy in favour of the 
iron solution. There remains, however, the objection to 
the latter of blackening the water, if not fouling it, and 
also discolouring other matter; such results give rise 
in England to interdicts. The committee, with their 
chemist, engineer, and manager, are giving the subject 
their earnest consideration. 


Extension of the Waverley Station, Edinburgh.—The 
contract for the eastward extension of the Waverley 
Station, Edinburgh, has been let to Messrs. James Young 
and Son, railway contractors, Edinburgh. The work 
will comprise the demolition of the present goods station 
and its extension further east, and the demolition of all 
the buildings between New-street and the station, and 
northward to the base of the Calton Hill, while two new 
thoroughfares will be constructed—one in continuation of 
Market-street, and the other from Regent Arch to North 
Back of Canongate. It is expected that the work will 
be commenced shortly after the beginning of the new 
year. 


New Water Works for Troon.—A new water supply 
scheme for the district and harbour of Troon, ‘Amelie, 
has just been started. The water is to be brought from 
the Dundonald Hills, and the works, which have been 
designed by Mr. W. R. Capland, M.1I.C.E., Glasgow, are 
expected to cost about 12,000/. Mr. Osborne, Ayr, is the 
contractor. 


Wind Pressure and Barometric Readings in the Late 
Storm.—The records of the storm of last Friday night 
and Saturday morning show that the greatest wind pres- 
sure attained in Glasgow was 26 lb. to the square foot, 
the velocity, which was greatest between eight and ten 
o'clock on Saturday morning, being 49 miles per hour. 
The lowest barometric reading at the Glasgow Observa- 
tory was 28.439 in. It was even down at 28.119 in. at 
Leith, and at 28.25 in. at Lochgilphead, on the west 
coast of Scotland. It is said to have been down at 
28.05 in. at Dundee on Saturday morning, at eight 
o’clock. The memorable Tay Bridge storm of December, 
1879, had a maximum wind velocity of 58 miles per hour. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The holidays, as usual, 
have caused a suspension of business, and the fixing of 
quotations is, therefore, not very easy. Since our last 
report there has been littledoing. Yesterday and to-day 
the market has been closed altogether. The quotation 
for No. 3 g.m.b. Cleveland pig iron may be put at 35s. 3d. 
for early delivery, but buyers do not offer so much. The 
lower qualities of pig are very plentiful, and prices are 
weak. About 34s, 6d. is quoted for No. 4 foundry, and 
33s. 6d. for grey forge. East coast hematite pig iron is 
very quiet, and transactions have been recorded at prices 
which, it is said, cannot leave any profit for producers. 
The figure generally named for early delivery of mixed 
numbers is 42s. 6d., but even less is said to have been 
taken. Rubio ore is steady at about 12s., sellers being 
unwilling to reduce the price, although freights are a 
little lower. 


Manufactured Iron and Steel.—Most of the finished 
iron and steel works are closed this week. Several firms 
are very short of work, and competition for new orders is 
very keen. It is some satisfaction to know that a large 
order for bridge work for India has come to this district, 
the Teesside Iron and Engine Works cee ye having 
secured the contract. Quotations for all classes of 
material have rather a downward tendency, but they can 
hardly be said to have changed since last week. Common 
iron bars are quoted 4/. 17s. 6d. ; best bars, 5/. 7s. 6d. ; 
iron and steel ship-plates, 4/. 153. ; and iron and steel 
ship-angles, 4/. 10s.—all less the customary 24 per cent. 
discount for cash. Heavy steel rails are put at 3/. 12s. 6d. 
net f.0.t. at works. 


The Fuel Trade.—Fuel is quiet, but steady. Good 
blast-furnace coke is still quoted 12s. 3d. delivered here, 
and sellers report that they are able to obtain that price. 


Death of a Cleveland Iron Merchant.—It is with deep 
regret that we have to announce the death of Mr. William 
Middlemas, a gentleman widely known and much 
esteemed in trade circles. His death occurred at his 
residence, Middlesbrough, to-day. About a month ago 
the deceased gentleman, whilst on his way to Spain, was 
taken illin London. He returned home and pneumonia 
setin, and Ee after lingering until to-day, the 
illness proved fatal. . Middlemas came to Teesside 
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over 20 years ago, and for some time held an appoint- 
ment with Messrs Schmitz and Co. About 10 years ago 
he commenced business as an iron and ore merchant, and 
carried it on to the time of his death. The deceased 
gentleman, who was only 42 years of age, leaves a widow 
and three children. 


A Cleveland Blast-Furnace Wrecked. — A terrific ex- 
plosion occu at one of Messrs. Samuelson and Co.’s 
Newport Iron Works, Middlesbrough, this _—— The 
furnace was utterly wrecked, but fortunately nobody was 
injured. The report of the explosion was heard for a 
mile or two round, and it occasioned considerable alarm. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Another Dispute in the Yorkshire Coalfield.—At the 
present time a dispute is existing between the men em- 

loyed in the Parkgate seam of the Birley Collieries, near 
Fckington, and their employers, on the question of 
mining. The men are handing in their notices with the 
intention of obtaining redress for a series of supposed 
grievances. The points regarding which there is difference 
are considered very serious, A meeting of the executive 
committee of the Yorkshire Miners’ Association was held 
during the week, when the matter was considered, and it 
was decided that the officials and men should confer on 
the subject. It must be noted that the Parkgate seam 
of coal is one in particular desire for use by local 
manufacturers, 


Engineering Work in Hand.—Ib is rather a difficult task 
to define between the work associated with Government 
orders and that on private account. In Sheffield there 
is a multiplicity of lines in the hands of the larger firms 
on Government account, these being principally stern- 
posts for armourclads and a variety of work on Dock- 
yard account. Firms who cater for lighter work on 
private account at the shipyards report that business is 
slow. If it is taken into reckoning that only three- 
quarters of the plant specially laid down in the district 
for Government work has been employed since January 
last, it will be seen that in this locality there has been 
— encouragement for either manufacturers or capi- 
talists. 


Prospects for the New Year.—The bar trade in iron 
settled dull in December, with common qualities quoted 
at 5. 10s. per ton, mostly on home and Australian 
orders, but there is every prospect of a reopening of the 
East Indian market. Inquiries are to hand which indicate 
a renewed call in that direction, though prices will be 
low owing to the diminished value of silver. Very best 

ualities only of best cast steel are being ordered from 
Brazil. This market is just reopening, and along with 
shipments on this account will be best cast tools in every 
grade adaptable to mining in hard rock. Chili is doing 
nothing at present, though when the market is awakened 
it is always good for hardware either of home or foreign 
make, West Indian orders are expected, although the 
last year’s demand has shown a severe falling off. Sugar, 
the main buying produce, has fallen in value a little, 
but there is a buying power still reserved, which may 
make itself felt amongst engineers ——— in the turning 
out of machinery for the sugar cane crushing trade. Liver- 
pool houses on the cotton market are finding nothing 
but losses, so that Exchange buyers will not, for a time, 
ship to the Southern States of the Union. South 
African merchants are very delicate in their dealings. A 
heavy trade will be done in the spring in this direction 
in steel, mining, and cleaving tools. In the new year a 
poor trade may be looked for, but improving towards 
March. Railway orders are being put at the prices of 
last midsummer, and Bessemer ingots remain at the 
normal value of 5/. 10s. per ton. 





NOTES FROM THE SOUTH-WEST. 
Rhondda and Swansea Bay Railway.—Colonel Yorke, of 
the Board of Trade, has been instructed to make the 
necessary inspection of the Rhondda and Swansea Bay 
Railway extension. Traffic is expected to be commenced 
in a few days. ; 


A New Projectile.—As a result of a series of experi- 
ments carried out by the Ordnance Committee in the 
Nettle, target ship, at Portsmouth, the Lords of the 
Admiralty have decided to introduce into the Navy a 
new type of common shell for use with all breechloading 
guns from the 164-in. 110-ton gun down to the 6-in. 5-ton 
gun, and also for the 6-in. quick-firing gun. The new 
projectile will be made of cast steel, and will have a 

inted head, so as to secure greater penetrating power. 
The base of the projectile, which has hitherto been 
used exclusively for filling with the bursting charge, will 
now also be arranged for the reception of a fuze. The 
projectile for the 16.25-in. gun will, when empty, weigh 
over 1600 lb., and will be made to receive a bursting 
charge of about 200 lb. of gunpowder. The new pro- 
jectile will’ be supplied to all ships larger than the Pearl 
class. 


Cardif.—The steam coal trade has been active, and 
work at the collieries has been proceeding with vigour ; 
orders, with delivery in January, leave, however, at pre- 
sent, something to be desired. The best steam coal has 
made 11s. per ton, while secondary qualities have brought 
10s. 3d. to 10s, 6d. per ton. Household coal has been in 
about average demand, but current inquiries are scarcely 
up to the level of December, 1893; No. 3 Rhondda 


large has made 10s, 3d. per ton. Coke has been in pretty 
good demand at previous prices; foundry coke has made 
15s. to 16s, per ton, and furnace ditto 14s. to 15s. per ton. 
Tron ore has ruled quiet, The manufactured iron and 
steel trades continue depressed, orders being scarce ; 


heavy section steel rails have made 3/. 11s. 6d. to 3/. 15s. 
per ton. 


The Electric Light at Cardiff.—The electric light was 
turned on permanently at Cardiff on Saturday evening. 
After the holidays the town council will give the local gas 
company the required week’s notice to cease supplying 
gas to street lamps over the area now covered by the 
electric light. 


Dorchester.—At a meeting of the Dorchester Town 
Council on Wednesday it was reported that the Local 
Government Board had declined to comply with an 
application of the local authority for s2 extension of the 
borough, the town council having failed to carry out a 
scheme for the proper sewerage of the town. 


Tramways in the West.—The annual meeting of the 
Weston-super- Mare, Clevedon, and Portishead Tramways 
Company, Limited, was held on Thursday. The chair 
was taken by Mr. S. E. Baker. The following report of 
the directors was read: ‘* The Board of Trade inspection 
will be arranged for immediately upon the completion of 
the scheme, so that there may be no obstacle to the com- 
mencement of working at the earliest date in the new 
year which, having regard to the prospects of traffic, 
may appear advisable, Arrangements have been made for 
the supply of rolling stock on the most improved models 
for comfort and stability at the highest speed that may be 
required. Provisional contracts have been entered into 
for commencing the works of the line between Clevedon 
and Portishead immediately after the opening of the 
Weston and Clevedon section.” The report was adopted, 
and the directors were authorised to exercise the borrow- 
ing powers of the company. 





MISCELLANEA. 

AT ameeting of the Scientific Society of the Glasgow 
and West of Scotland Technical College, held on the 15th 
inst., a paper on ‘*The Dynamo Machine” was read by 
Mr. W. Brookes Sayers, A.I.E.E. 


On Wednesday evening, December 19, the President, 
Professor H. S. Hele-Shaw, M. Inst. C.E., presided over 
a@numerously attended meeting of the Liverpool Engi- 
neering Society at the Royal Institution, Colquitt-street, 
when Professor Oliver J. Lodge, D. Sc., F.R.S., read a 
paper entitled ‘‘ The Second Law of Thermodynamics.” 


The Swiss Council of State has, by a large majority, 
granted a concession for the construction of a mountain 
railway up the Jungfrau, starting from Kleiner, near 
Lauterbrunnen, and ascending by way of the Little 
Scheidegg over the Kiger and the Minch. The assent of 
the National Council to the concession is assured, and it 
is stated that the capital for the new undertaking has al- 
ready been found, chiefly in England and America. 


Though the British Admiralty have decided that the 
addition of nickel is of little use in the case of Harveyed 
armour-plates, this view is not accepted in the States, 
where more complete experiments have been made than 
in any other country. It is stated that nickel appears to 
render the carbon more susceptible to hardening, and 
hence water-hardened Harveyed plates are toughened at 
depths hardly affected in simple steel plates, whilst at the 
same time the operation is effected at less risk to the plate. 
According to Captain W. T. Sampson, United States 
Navy, the only question in the States is as to whether 
the amount of nickel shall be increased beyond the 3} per 
cent. now used, as the cost of the metal has lately been 
considerably reduced. 


In accordance with a resoluticn passed on the 12th insb., 
the Central Chamber of Agriculture has sent a circular 
of inquiry to all its associated chambers and clubs 
throughout England, asking them to express their views 
as to the provision of light railways in their respective 
districts. They are specially asked to consider whether 
light railways would be advantageous, and, if so, for 
what class of traffic they would be used; what is the 
greatest distance of a farm from a railway station; to 
what extent a light railway would enable farmers to 
keep less horses ; to and from what points it should, if 
constructed, run; what description of light railway 
would be best; and whether the ordinary gauge or a 
narrow gauge would be preferable. Suggestions are 
invited as to the best means of finding the necessary 
capital, and it is requested that particulars should be 
obtained and sent to the Central Chamber of any exist- 
ing light railway in the district. 


Negotiations are in progress for so improving the 
Victoria tunnel in Liverpool, which leads from the 
Waterloo Dock Goods Station of the London and North 
Western Railway to their Edge-bill Station (a length of 
2 miles 27 chains), that it may be utilised for the convey- 
ance of passengers landed from Atlantic liners at a new 
jetty to be erected at the north end of the Prince’s land- 
ing stage. There is a double line all through the tunnel, 
which is bored through the red sandstone on which Liver- 
pool is built. The steepest gradient is 1 in 57, while part 
of the line is 1 in 100 and another part about level. The 
outlet at the Waterloo Station is on the same level (the 
street) and is already connected with the railway lines of 
the dock system. The line would have to be sunk in 
level to make room for the high passenger carriages now 
in use, and the tunnel would have to be faced, but it is 
asserted by railway managers that the tunnel could be 
made to suit the projected purpose without any great 
expense. 


At a meeting of the Birmingham Association of 
Students of the Institution of Civil Engineers, held on 
Thursday, December 13, Mr. Robert Godfrey, President, 
in the chair, Mr. W. Rowland, of Crewe, read a paper on 





**Recent Improvements in Locomotives.” He confined 








his attention to the progress made on the London and 
North-Western Railway, with which he had been chiefly 
associated, and remarked that no line in the world could 
show such a record for persistent improvements in loco- 
motive design. As illustrating the demand for improved 
engines, he pointed out that in 1863 the 10 a.m. Scotch 
express from Euston averaged 312 ft. in length, and 
weighed, exclusive of engine and tender, 774 tons, and in 
1869 it averaged 539 ft., and weighed 158 tons. In 1874 
Mr. Webb, of Crewe, designed the “‘ President” class, 
with 17-in. cylinders and 24 in. stroke, which is the 
standard stroke on the London and North-Western 
Railway, every engine being made the same. The 
‘** Dreadnought ” engines were built in 1884, followed by 
the ‘“‘Greater Britain” in 1891. As an example of the 
capabilities of this engine, he stated that it ran daily from 
Carlisle to London from April 17 to 22, 1893, covering a 
distance of 3612 miles. Details of most of the important 
improvements were shown. At the next meeting, to be 
held in January, a paper on “Concrete” will be read by 
Mr. J. H. Webb. 


Her Majesty’s Secretary of State for Foreign Affairs 
has received from her Majesty’s Consul at Rio Grande do 
Sul a despatch reporting that the State Government will 
receive, before January 18, 1895, tenders for the improve- 
ment and maintenance of the navigable channels between 
the Rio Grande bar and Porto Alegre, as well as the 
Sangradouro channel in Lake Mirim and those about the 
Pelotas bar. The plans can only beseen at Porto Alegre, 
Rio de Janeiro, Montevideo, and Buenos Ayres. This 
notice is published in case any contractor in the United 
Kingdom may wish to tender through his agent in South 
An.erica. The Consul’s despatch may be seen at the 
Commercial Department of the Foreign Office, S.W., 
between the hours of 11 and 6.—The Secretary of State 
has also received from her Majesty’s Agent and Consul- 
General at Sofia a copy of an invitation for tenders for 
the works to be undertaken in connection with the har- 
bour of Varna. The total cost of these works is estimated 
at 8,300,000 francs (332,000/.), and a deposit of 415,000 
francs (16,606/.) will be required. The adjudication will 
take place on February 11 (January 30) next. The copy 
of the invitation to tender may be seen on application to 
the Commercial Department, Foreign Office, S.W., be- 
tween the hours of 11 and6. Any further information 
may be obtained from the technical committee of the 
Railway Department in Sofia. 


At the Imperial Institute, on December 20, Mr. J. 
Inglis read an interesting paper on the coal and other 
mineral resources of New South Wales. The lecturer 
pointed out the great mineral wealth of thecolony, and 
referred to the progress which, with the the help of the 
local Government, had been made during recent years 
in the system of mining, generally through the application 
of modern machinery and the spread of technical educa- 
tion. The colony was very rich in coal deposits, and the 
chief coal districts — Newcastle and Bulli, north and 
south of Sydney — had up to 1892 produced coal of the 
value of 27,000,0007. It was an evidence of the progress 
being made in the coal industry that the use of southern 
bunker coal by the great steam shipping companies had 
increased from 419,942 tons in 1884 to nearly 900,000 tons 
in 1893. The recent discovery of a very fine coal field at 
Port Jackson, in a remarkably favourable position com- 
mercially, would lead to a cheap coal supply, and would 
thus give a great impetus to all the industries in the 
culony, and vastly increase the importance of Sydney as 
a port. It would probably lead to the establishment 
there of large smelting works, to which the ores of the 
great Broken Hill silver mines, the aickel ores of New 
Caledonia, and the iron deposits of Tasmania would be 
brought to be reduced. The lecturer also referred to the 
importance of a cheap coal supply in the colony leading 
to a reduction of treights, which, he said, would greatly 
increase shipping facilities and might affect the food 
supply of Great Britain. 





Coat IN Srperta.—Geological explorations made in 
connection with the Siberian Railway have revealed the 
existence of a large number of coal deposits near the pro- 
posed line, 





H.M.S. ‘* Macniricent ”—ERratuM.—By a printers 
error the word ‘*in.” was substituted for “Ib.” in 
giving the thickness of the plating of this vessel on 
page 804 of our last issue. Thus at the top of the second 
column, line 6 et seg. should read: ‘* The average thick- 
ness of plating is 25 lb. amidships, tapering to 20 lb. at the 
ends. The outer keelplate is 30 lb., and the inner 25 lb.” 





Exectric TRracTION — ErratuM.—In our article on 
this subject in our last issue, the figures given by Mr. 
Dawson as to the amount of capital invested in electric 
tramways and the returns thereon, refer only to the State 
of Massachussetts, and not to the States asa whole. In 
this State, which has a population of about 1,800,000, 
there were about 711 miles of trolley line, and at present 
some 100 miles more are under construction. 





Water Suppiy or Kine’s Lynn.—Two wells with 
galleries have just been commenced with a view to 
improving the water supply of King’s Lynn. The water, 
which is of exceptional purity, will be derived from the 
same range of chalk hills as that from which Sandring- 
ham House, the Norfolk residence of his Royal Highness 
the Prince of Wales, is supplied. Mr E. J. Silcock, the 
borough surveyor, is acting as engineer, while the contract 
has been taken by Mr. Freeman, of Otley, Kent. The 
total cost of the works just commenced is estimated at 





about 30,0007. 
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should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 





NOTICE TO CONTINENTAL ADVERTISERS. 


Until December 31 next, Advertisements from the 
Continent and French Colonies must be sent 
through the Agence Havas, 8, Place de la Bourse, 
Paris, as usual. From January 1, 1895, however, 
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lectures at 3 o’clock. Professor J. A. Fleming, F,R.S., M.R.L, 
on ‘* The Workiog of an Electric Current ” (the Christmas lectures). 
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TRIPLE SCREWS. 


For some time past marine engineers and naval 
architects have been looking forward with consider- 
able interest to the chance of gleaning information 
as to the performance of the big triple-screw ships 
building for the United States Navy. It was not 
that the Columbia and Minneapolis were the only 
war vessels under construction, or recently con- 
structed, that were to be fitted with three screws, 
but expectation was more riveted on these two 
cruisers because information upon their performance 
was likely to be fully given. This hope has been most 
completely justified, for the Engineering Bureau of 
the United States Navy Department has displayed 
all its wonted liberality in making known the de- 
tails of what appears to be a most distinct advance 
in marine engineering practice. Of course a triple- 
screw ship is no new thing. The most notable 
example in this country was the unfortunate 
Livadia, and, perhaps, the fact that this vessel had 
the three-screw arrangement discredited the 
system in the eyes of British engineers. How- 
ever that may be, we have allowed other 
countries to take precedence of us in this branch of 
a science we are apt to look upon as peculiarly our 
own. In estimating the performance of the 
Livadia, it would seem that we have failed to attri- 
bute sufficient importance to the ungainly dimen- 
sions of the hull, so that the triple screws may have 
had to bear more than their fair share of the want 
of success attained in regard to propulsive efficiency. 
However this may be, we now find ourselves as 
pupils in a field where we have hitherto been 
instructors and leaders. 

In a recent issue we referred to a paper read 
before the recent meeting of the American Society of 
Naval Engineers by Commodore G. W. Melville, 
Engineer-in-Chief tothe United States Navy, in which 
the performance on trial trips of the United States 
cruisers Columbia and Minneapolis were exhaus- 
tively and most ably dealt with. We now propose 
examining this paper more in detail, together with 
another memoir on triple screws contributed to the 
same admirable society bya member of Mr. Melville’s 
staff, Passed Assistant Engineer Thomas F. Carter. 
Reference may also be made to the paper printed 
in last November’s issue of the journal of the 


4| Society, in which are given very complete details of 


the design and trial-trip performance of the Min- 
neapolis, the author being also a Passed Assistant 
Engineer of the U.S. Navy, Mr. Albert B. Willits. 
Before proceeding to the details of these papers, it 
will, however, be advisable to glance briefly at our 
previous knowledge bearing on the subject. 

Thanks chiefly to the labours of the late Mr. 
Froude, we have had for many years past a clear idea 
of the general conditions which govern the action 
of single and twin propellers, considered separately. 


. The chief results of the experiments have been most 


admirably summarised by the present Director of 


2| Naval Construction, Dr. White,* in his most valu- 





* **Manual of Naval Architecture,” by W. H. White, 
( urray. See also Mr. Sydney W. 

arnaby’s treatise on ‘* Marine Propellers,” published by 
E. and F. N. Spon. 








able work, the fourth edition of which was recently 
reviewed in our columns. As twin screws are 
placed some distance from the body of the ship, the 
flow of water to them is naturally not impeded 
in the same manner as when a single screw is 
fitted. Twin screws, for a given total power of 
machinery, are necessarily smaller in diameter than 
would be the case were the propulsive effect 
obtained by one screw only, and therefore, the 
draught being the same in both instances, 
the stream lines nearer the surface—where 
the form of the vessel is fuller than lower 
down—are not affected to the same extent by the 
sweep of the propellers. Naturally, therefore, the 
water set in motion by the ship in her progress 
is freer to close in at the stern, or, in other words, 
the augment of resistance will be less: a distinct 
gain for twin screws.* As against this, the single 
screw in the usual central position works in this 
frictional wake of the ship, and may thus gain in 
effective thrust. There is yet one other feature t» 
which reference should be made. Professor Os- 
borne Reynolds, in a paper contributed to the 
Institution of Naval Architects,+ drew attention to 
the fact that the greatest forward motion of wake 
occurs near the surface, and the least near the keel, 
a fact which would be expected from what has 
already been stated. For this reason the thrust of 
the blades of a screw propeller should be greater 
when they are uppermost in their revolution, 
and therefore cutting through layers of water which 
have more forward momentum. It is unnecessary 
to point out that a steadily continuous thrust is 
more effective as a means of propulsion than one 
that is more or less intermittent, to say nothing of 
the more advantageous conditions under which the 
engines would run in the former case. We 
find, therefore, twin screws appearing to greater 
advantage than the single screw, both in virtue 
of their position in regard to the hull and to 
their smaller diameter. The relative economies of 
one large or twosmaller engines, andthe other advan- 
tages of single and twin-screw engines, it is unneces- 
sary to consider here, as these details do not come 
within the range of our present subject ; and how- 
ever important they may be in deciding which 
system should be adopted in particular instances, 
they can be dealt with separately. But even if 
twin screws were far less efficient than they are, 
their use would generally be demanded in modern 
vessels of large size on account of these further 
advantages that follow their use. 

It wasa consideration of one of these further advan- 
tages that led Mr. Melville to adopt the triple-screw 
system for the two big cruisers he designed for the 
United States Navy. When he had to provide the 
21,000 indicated horse-power comprised in the 
design of the Columbia, one of the first things he 
had to consider was the means by which the power 
to be developed by the engines was to be conveyed 
to the propellers ; for, of course, there were to be at 
least two. Nosteelshaft had been made in America 
for the transmission of 10,000 indicated horse-power, 
and he therefore felt it would be safer to have three 
shafts rather than two. He had before him the 
experiments of M. Marchal, a French naval con- 
structor, made with triple screws fitted to the steam 
launch Carpe ;{ and the fact that triple screws had 
been adopted in the Dupuy de Lime was, he 
argued, sufficient evidence that the French naval 
authorities were satisfied that these experiments 
showed triple screws to possess sufficient merit to 
be adopted on a large scale. It is probable that a 
further effort will be made shortly by the French 
naval authorities to introduce the triple-screw 
principle for very fast cruisers, more recent infor- 
mation, the result of trials, having led them to 
form a high opinion of the system. The Tripoli, 
of the Italian Navy, and the Kaiserin Augusta, of 
the German Navy, have also triple screws. In 
the New York and Brooklyn, of the United 
States Navy, as in our Blake and Blenheim, 
there are two sets of engines to each of the 
twin propellers, and Mr. Melville thought it 
would be more economical, for low rates of steam- 
ing, to run one engine out of three (with the 
triple-screw arrangement) at 2000 horse-power, 


* Mr. White’s paper on ‘‘ Twin Screws,” contributed 
at the spring meeting of the Institution of Naval Archi 
tects in 1878, should be read in connection with this sub- 
ject. 

+ See volumes of Transactions of the Institution of 
Naval Architects for 1874. 

t See Transactions, Institution of Naval Architects, 
year 1886; also ENGINEERING, vol. xli., page 417. 
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though designed for 7000 horse-power, than it 
would be to run two engines, designed for 10,500 
horse-power each, at 2000 horse-power, even if in 
the former case it involved dragging two idle screws 
allowed to revolve freely. He even thought it 
would be more advantageous to work the one 
7000 horse-power engine in this way at 2000 
horse-power, than it would be to obtain a similar 
power from the two 5000 horse-power engines 
that would be at work were the plan followed 
of using two sets of engines to each propeller, 
as in the Blake. It is to be regretted that 
untoward circumstances prevented Mr. Melville 
from carrying out the trials he proposed for throw- 
ing light on this latter problem ; but we are glad to 
see the programme has only been postponed, not 
abandoned, and we may hope for information on 
this subject before long. From what has been said 
it will be seen that in determining the design of 
the Columbia and Minneapolis it was practical 
considerations outside the actual propulsive effi- 
ciency of the propellers that determined the adop- 
tion of the triple-screw system ; and Mr. Melville 
states this very frankly, laying claim to no prescience 
he did not possess. That, however, is a course 
which all those who know the Engineer-in-Chief of 
the United States Navy would take for granted. 

When the Columbia and Minneapolis were de- 
signed, ‘*‘ we hoped,” says Mr. Melville, ‘‘ to secure 
a speed of about 22 knots for the maximum indi- 
cated horse-power of 21,000, and while some en- 
thusiasts predicted higher speeds, those of us who 
were more conservative felt that about 22 knots was 
all we could reasonably expect. The news that 
the Columbia had made 22.8 knots was, therefore, 
both gratifying and astonishing when the official 
report showed that it had been made for only about 
18,500 indicated horse-power. . . . After this per- 
formance it was reasonable to expect still better 
results from the Minneapolis if she should develop 
the full 21,000 indicated horse-power, and an 
average of 23.07 knots being secured made her the 
fastest large vessel in the world, and for the length 
of her trial the fastest vessel large or small.” 

The remarkable economy of propulsion shown by 
the Columbia came somewhat as a revelation, and 
it was natural that an engineer of Mr. Melville’s 
calibre, having, moreover, a most competent staff at 
his command, should initiate a course of investiga- 
tion by which the practical results obtained on trial 
would be explained and supported. He accord- 
ingly made an analysis of the trials of the New 
York and Olympia, and compared the results 
with those obtained on the Columbia’s trials, 
equalising the displacements by Froude’s well- 
known law. It would take too much space, 
instructive as the comparison is, to give the details 
in full, and we must content ourselves with stating 
that the investigation showed the percentage 
of gain in economy of propulsion of the triple 
screws in the Columbia was 11.9 per cent. as com- 
pared to the twin screws of the New York, and no 
less than 21 per cent. as compared to the Olympia.* 
In searching for the reason of this certainly sur- 
prising result, Mr. Melville first suggests the con- 
sideration, already referred to, of the central screw 
being acted upon by the frictional wake, but 
against this must be set, as he points out, the other 
point we have mentioned, the increased resistance 
of the vessel due to interference by the propeller 
with the stream lines. Mr. Melville states that 
most authorities have considered that increased 
resistance by interference with the stream line 
action would more than counterbalance the gain due 
to help given to the screw by frictional wake. 
Without question Mr. Melville could support his 
statement by weighty instances, but without pausing 
to search out published data, we may say that we 
also are inclined to believe this view of the case has 
not been so conclusively and universally adopted as 
Mr. Melville appears to thini. The limitations 
of Froude’s experiments—limitations which that 
great experimenter and clear rsasoner was himself 
only too anxious to acknowledge — have been 
generally recognised ; but, at the same time, the 
heroic scale on which these trials were made—we 
are referring to the Greyhound experiments—have 
compelled us to accept the results, not as conclusive, 
but hitherto final, so far as they go. 

By means of these triple-screw vessels, however, 
we are carried a step further in the elucidation of 
the problem, and facts hitherto known, but perhaps 
not sufficiently considered, are brought into pro- 

* The Olympia’s engines were illustrated and described 
n our issue of April 1893. 








minence, and havea new light thrown on them by 
Mr. Melville’s closely-reasoned analysis. Some 
of the facts are retold in Mr. Melville’s paper, trial 
data from well-known instances being quoted, the 
chief being from Mr. White’s now historic paper 
of 1878.* Mr. Melville refers to the cases of 
the single-screw ships therein dealt with, and 
draws the conclusion that the reason for the in- 
creased economy found with twin screws may have 
been due to their smaller diameter and greater 
helicoidal area. He also notes that the speeds of 
the tops of the single screws were about 17 per cent. 
greater than that of the twins, which would make 
the resistance per square foot nearly 40 per cent. 
greater. It is hardly necessary to point out that 
these facts do not alter the result as between single 
and twin screws, as Mr. White put it, although 
they are strictly germane to the present inquiry. 
Mr. White, in his paper, gave figures as to the 
indicated horse-power required per square foot of 
wetted surface, from which it appeared that the 
twin screws, on the average, had an advantage, 
but Mr. Melville gives cases of single-screw ships 
with a much lower ratio of power to wetted 
area. Mr. White’s ships were, however, fairly 
comparable, whilst the later cases brought for- 
ward by Mr. Melville are for vessels of quite a 
different class. Later on we find other twin-screw 
vessels with a lower ratio of indicated power to 
wetted surface than was observed in the older 
British warships. It is hardly necessary to say that 
considerable corrections might have to be made 
before the power developed in the cylinders, as 
ascertained by the indicator, could be taken as a 
trustworthy factor in calculations of this kind. 
Deductions of such a nature have to be used with the 
greatest care, nevertheless it is quite permissible 
to bring them forward as supporting evidence. 

On the facts he quotes—of which limits of space 
prevent us giving more than a brief outline—Mr. 
Melville concludes that it is at least an open ques- 
tion whether the increased economy of the triple 
screws is not due to the centre screw working in 
the wake ; but there are other particulars he brings 
forward which go far to strengthen this opinion. 
When the Columbia was designed, there was a 
general belief that the race from the side screws 
would cause the centre screw to work in water 
having a sternward motion, and it was the intention 
to give it about 10 per cent. more pitch than the 
side screws, but some information gained through 
the trials of the Kaiserin Augusta led to all three 
screws being given the same pitch, viz., 21 ft. 6 in. 
When the Columbia was tried, the centre screw 
ran about five revolutions slower than the side 
screws, and the mean effective pressure of its 
engines reduced to the low-pressure cylinder was 
nearly 3 lb. more than that on the engines of the 
side screws. Inthe case of the Minneapolis, the 
pitch of the centre screw was set at about 6 in. less 
than that of the side screws, the latter being 22 ft. 
pitch, and it ran about one revolution faster than 
they, with an aggregate mean effective pressure 
greater by3 lb., and nearly 700indicated horse-power 
more. ‘‘ Now clearly this,” continues the author, 
‘‘can only be explained by assuming that the forward 
wake exerts a very strong pressure, and, as we have 
the undoubted facts of the high speed of the ship 
and moderate horse-power, the action of the screw 
cannot have interfered with the stream line action 
enough to increase the resistance of the ship.” 

It is not necessary here to follow Mr. Melville into 
his more detailed analysis of the data obtained on 
trial, but we may briefly state that he arrives at the 
conclusion that after considering separately the 
skin friction and wave-making resistances of the 
Minneapolis, New York, and Olympia, and reducing 
them to a common standard, the efficiency of pro- 
pulsion for the three ships respectively is 67.72 per 
cent., 60.59 per cent., and 56.73 per cent. ; thus 
giving the triple-screw system an increased effi- 
ciency over the twin screws of 11.8 per cent. in the 
case of the New York, and 19.38 per cent. in the 
case of the Olympia. 

After this we need hardly wonder that Mr. Mel- 
ville anticipates the ‘‘ flyers of the Atlantic” will 
be triple-screw ships in the near future. 





MUIRHEAD v. THE COMMEROIAL 
OABLE COMPANY. 
THIs important case—involving altogether some 
45,000]. in royalties between the years 1891 and 


2. 4 paper was reprinted in ENGINEERING, vol. xxv., 








1897—-came before the Appeal Court a short time 
ago, and last week judgment was given, the effect 
of which was to reverse the decision of Mr. Justice 
Kennedy declared in May. In his judgment, Mr. 
Justice Kennedy had, in our opinion, exhibited an 
exceptionally masterful appreciation of the main 
points at issue, and it was a surprise to find that 
two judges out of three in the Appeal Court arrived 
at an opposite opinion. 

In commenting on the whole case, we would, in 
the first place, remind our readers that, according 
to American law, if a patent is granted in America 
for an invention which is found to be the same as 
the subject of some previous foreign patent, the 
American patent expires at the same time as the 
foreign patent. This being the case, the de- 
fendants, the Commercial Cable Company, in the 
question in dispute claimed that Dr. Muirhead’s 
American patent of 1880, for duplexing submarine 
cables, ceased with the English patent of 1876 
instead of continuing until 1897, and it was on 
this ground that they had refused to pay any 
further royalties for the Muirhead patents subse- 
quent to 1891. 

We will now deal with the point at issue, as to 
whether the two patents were, or were not, unmis- 
takably the same in effect, and to this end we have 
reproduced, in Figs. 1 to 5, the drawings of the 
United States specification of 1880, and in Figs. 6 to 
22 the drawings of the English specification of 1876. 
It will be seen that in the earlier specification all 
the views show high resistance in the arms of the 
bridge, and in some cases (Figs. 20 and 21) there 
were complicated means for balancing the total 
resistances. In Fig. 7 the condenser is shown, 
divided into two parts, and placed in the bridge 
arms, each in series with a high resistance. In 
the 1880 patent, which it was contended by the 
Commercial Cable Company was identically the 
same as the 1876 patent, there is shown a resist- 
ance Rh of small amount—a few ohms and frac- 
tions of ohms—at the apex of the arms, and the 
other resistances 7 r? are either reduced in amount 
or omitted altogether (Fig. 3). Various alter- 
native positions of the condenser S! and re- 
ceiver R, and also of the key K, are shown, but 
in every example (Figs. 1 to 5), the rheostat 
Kh is at the apex of the bridge, and is of small 
resistance, admitting of adjustment being imade 
readily and easily, and without adding appreciably 
to the resistance of the line. After a close ex- 
amination of the patents, we cannot find that in 
any of the various methods of the 1876 specifi- 
cation is there set forth any means of adjust- 
ing the balance in the arms of the bridge. Methods 
of adjustment by high resistance are shown in 
the artificial line in balance with the cable, but 
‘*the pith and marrow” of this patent (to 
apply the favourite phraseology of the counsel 
for the defence) was the introduction of what is 
known as the ‘‘double-block system.” This latter 
consists of the introduction of condensers in each 
arm of the bridge ; that is to say, (1) of turning the 
so-called ‘‘ sending condenser ” to a double purpose 
by — half in each arm of the bridge, thus 
enabling it to perform the additional function (2) of 
offering practically infinite resistance to the passage 
of the so-called receiving current, by this means 
insuring an efliciency of current to actuate the 
recorder or mirror instrument placed in the bridge 
itself, whilst also acting (3) as resistance in the arms 
of the bridge for carrying out the requirements of 
the Wheatstone bridge principles. 


We cannot but suppose, however, the full bear- | 


ing of these last two effects was not appreciated at 
the time by the patentees, for it will be observed 
that in Fig. 7 (the most important of the methods 
shown) of this, the 1876, patent, in addition to the 
split condenser in each arm of the bridge, there 
is also metallic resistance set forth as before, for 
purposes of effecting the proper ‘“‘ blocking off” of 
the receiving current as well as in order to satisfy 
the last feature. This high resistance would 
naturally, of course, result in material reduction 
of working speed, owing to increase of retarda- 
tion. It would appear, then, that at the time the 
patentees only placed the condensers in this posi- 
tion as sending condensers, possibly with a view 
merely to transposing the position of the sending 
key and receiving instrument—perhaps previously 
at the apex—this being found, may be, a better or 
more convenient arrangement. 

The full value of the double-block system—for 
throwing all unnecessary material retardation out of 
use—was, it would seem, only grasped, even by the 
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patentees, some time after the first patent. arly 
‘*pioneer ” patents, in any direction, are almost 
invariably the result of trials, or even of 
chance, rather than of scientific theory ; and we 
have no doubt that in this particular instance, Dr. 
Alexander Muirhead and Mr. Herbert Taylor tried 
a number of alternatives in the course of their 
original experiments in duplex telegraphy, and 
found that out of these certain of them gave fairly 
good effects, some better than others, all of which 
they determined should be covered by their 1876 
patent, without waiting to consider exhaustively 
the scientific reasoning thereof, and which, no 
doubt, they (with others) appreciated more and 
more subsequently. 

However, to our thinking, the question of what 
was or was not in an inventors mind at the 
time of taking out a patent has no_ bearing 
on the case. The question is rather whether or no 
he has helped the public by showing them how to 
bring about acertain desirable result. The manner 
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in which he arrived at his scheme (provided that it 
was not an infringement on another patent) is beside 
the mark altogether, legally speaking. In point of 
fact, it is largely a question of priority of re- 
cognised publication. In the 1876 patent there was 
no means shown for adjusting the balance in each 
arm of the bridge, and the manner of doing this 
was first made publicly known by Messrs. Muir- 
head and Taylor in their 1880 (American) patent. 
The defence argued that in Fig. 1 of the pre- 
vious (1876) patent (Fig. 6 above) the resistance 
shown in the arms must have been intended to 
be adjustable, because it was illustrated in the 
conventional manner of resistances, but this seems 
to us to be quite untenable when it is a matter of 
proving beyond dispute that the two patents were 
identical, if it is remembered that the term ‘“‘ad- 
justable” is not made use of in the body of the 
text as applied to this high resistance in the arms. 
To try and strengthen their point, the defendants, 
in reality, rather gave their case away by pleading 
that this resistance in Fig. 7 of the first patent 
must have been intended to be adjustable, for, 
otherwise, the balance would not be properly main- 
tained. Exactly! Wesee that now, 20 years after 
these early experiments in duplex telegraphy, and, 
no doubt, in due course of time, this was discovered 
in practice, and hence the adjustment at the arms of 
the bridge, in place of, or in addition to, that on 
the artiticial cable of the 1876 patent. 
If it be necessary to give strong proof of the fact 








that the inventors at the time of their 1876 patent 
had no means of adjustment in the arms or at the 
apex, sufficient circumstantial evidence exists, as was 
pointed out by Lord Kelvin, in Fig. 20 (as well as 
in other methods of the 1876 patent), where most 
elaborate and complicated arrangements are shown 
in the ‘‘ compensating circuit’ as means of adjust- 
ment, which would hardly be necessary if the in- 
ventors in 1876 had in mind what they afterwards 
showed in their patent of 1880, the claim for which 
consisted in a combination of ‘‘old instrumentali- 
ties” applied together in a manner not hitherto 
made known to the public. To spend time in proving 
that any one part by itself of the 1880 patent was 
common knowledge at the time, is, in our opinion, 
altogether outside the question. If it was allow- 
able to contest separately the originality of each 
factor in a combination, the number of patents which 
might be upset in this way would, indeed, form a 
large proportion. wary =e 
“The proof of the pudding is in the eating, 
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and, as Mr. Herbert Taylor pointed out, no com- 
plete success in practice was met with in duplexing 
long cables till after the 1880 patent had been pub- 
lished. This was, no doubt, owing to the failure to 
maintain a sufficiently accurate balance for fast- 
speed signalling with the methods at command up 
to date. 

We cannot very highly commend the tone adopted 
by certain clever practical electricians. These 
gentlemen have been much connected with work of 
this description since the time when Dr. Muirhead 
and Mr. Herbert Taylor first made duplex tele- 
graphy a fait accompli, and now some of them say 
(in their evidence) after the event, ‘‘ Mr. Muirhead 
must have meant adjustable resistance in the arms 
in the early patent, for it was the only way to 
effect the proper maintenance of a balance.” The 
point is, no such means of adjustment was shown in 
the 1876 patent as was shown in the 1880 patent, 
in a recognised way, for the first time, and if these 
electricians knew of it before, why did they not 
benefit themselves (as well as the public) by 
applying the principle in a patent of their own, or, 
at any rate, by publishing it? In point of fact, 
Professor Andrew Jamieson (between the periods 
of 1876 and 1880) appears to have been in the habit 
of making his adjustments in an entirely different, 
and possibly very efficient manner, i.e., by altering 
the capacity of one or other condenser in the arms 
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absolute balance was published, or in use, till the 
1880 patent of Muirhead and Taylor came out, 
and, in our opinion, it was for this reason alone 
that duplexing up to that date had not been a com- 
plete success, the speed of signalling in either 
direction being in each case of necessity materially 
reduced on account of the inefficient balance at 
different times under different circumstances. 

From what we have said it will be seen that the 
two methods of duplexing are dissimilar in that there 
was no means of adjustment in the first one, ex- 
cept in ‘‘ the compensating circuit ” or artificial line, 
which was not found to be satisfactory, owing to 
reduced speed of working on account of an im- 
perfect ion or on account of the high resist- 
ance necessitated to effect an absolute balance as 
wellas by reason of the high resistance in the bridge 
arms. 

We will now pass on to the modus operandi of 
the 1880 (American) patent. At this juncture we 
would first remind our readers that the defendants’ 
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case was that the two patents differed only in one 
respect, and that was in the interpolation in the 
1880 patent of a rheostat at the apex of the bridge, 
which instrument they said was (1) ‘‘common know- 
ledge” prior to that date, and (2) when placed at the 
apex gave no advantage over adjustable resistances 
placed in the bridge arms. They also further (3) 
somewhat weakened their last point by arguing 
that it was the natural place to put the adjustable 
resistance and where it had been put previcusly by 
others as well as by Muirhead, who, they said, must 
have intended its use there in the 1876 patent. 
With regard to the first point, the investigation 
as to whether a rheostat was in any way different to 
an ordinary adjustable resistance, and the trouble 
to which the defendants put themselves to show 
(by producing an old edition of Culley’s Hand- 
book, &c.) that the rheostat was well known and 
in common general use prior to 1880, struck us as 
being a pure waste of time, and utterly foreign to 
the points in dispute. Of course, the rheostat 
(which is usually looked upon as a circular 
form of resistance coil box with a sliding arm) 
was known long before 1880, and no pretence 
was made to the contrary by the plaintiffs. The 
question is, however, whether beyond all doubt 
the combinations shown in the second patent were 
the same in substance as in the first patent, 
and not only that, but whether any one prior to 





of the bridge. But there is no evidence that any 
reliable means of adjustment for maintaining an 


1880 had described, in a recognised manner of pub- 
lication, any method of duplex telegraphy which 
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contained such an instrument of similar (luw) re- 
sistance value so placed for the purpose named, 
supposing that the defendants failed to establish 
the fact—as we most certainly think they did— 
that the said combination of 1880 gave no better 
results than that of 1876 with a given cable, under 
similar conditions as regards surroundings, and with 
the same instruments common to both used in each. 

It was shown that the working speed attainable 
on duplexed cables had been increased quite 30 per 
cent. since the 1880 patent had been in use, and 
if the Commercial Company had been able to 
establish that this was due to other causes (such as 
improvements in vibrators and in the recorder in- 
strument generally, or what not) than by the altera- 
tion in the method of adjusting the balance by Muir- 
head’s 1880 patent, it would have been a compara- 
tively simple matter to bring forward such evidence, 
if not to actually demonstrate it in practice. No 
such attempt was made, however, and we can only 
suppose, therefore, that the improved speed attain- 
able is due to the different combinations of the 1876 
and 1880 patents, though the Commercial Cable 
Company argued that the two patents were identical 
in effect. 

The best evidence of the novelty of an invention 
is that it produces results never attained before, 
and the plaintiffs could not possibly have a stronger 
argument in proof of the difference between the 
two combinations (if it had been in their place to 
prove it) than the fact of the difference in the 
speed attained with each for signals of similar dis- 
tinctness, with the same receiving instruments. 
The defendants, however, had the task of proving 
that the two were substantially the same, and this, 
it appears to us, they signally failed in. 

If ever there was a case which should have been 
tried in practice by absolute observation on the part 
of the judges, assisted by technical advice on the 
bench, this was one, and it seems to us a pity that 
more of the courts (especially the Appeal and Chan- 
cery Courts) do not adopt the methods of the Admi- 
ralty Court, of having ‘‘expert ” advisers on the 
bench with them instead of in the witness-box, 
where, in point of fact, they may be looked 
upon, perhaps, in the light of briefed barristers 
as much as anything else. The experts might 
even then have proceeded to one of the Atlantic 
cable stations, and have settled the question be- 
yond all doubt in ‘the course of a signal or two, 
the arrangement described in each patent being 
compared for speed of signalling value with the 
same cable, receiving instruments, &c. They would 
have saved many days in the two courts, and many 
weeks considering their judgment, in addition to 
much expense on both sides in lawyers’ and barris- 
ters’ fees. 

To us the reason of the different results attain- 
able with the methods described in the two specifi- 
cations seems fairly clear. In the 1876 specifica- 
tion no adjustment was shown in the bridge arms, 
and balancing to a nicety was not effected under 
this patent. In the 1880 specification, Messrs. 
Muirhead and Taylor for the first time showed how 
to obtain these delicate adjustments by means of 
an adjustable /ow resistance, and for the first time 
did away with a high metallic resistance in the arms 
of the bridge, which in series with the double-block 
system of condensers in the 1876 patent (Fig. 7), 
naturally tended to very materially reduce the 
speed by increased retardation according to K. R. 
laws. No one hitherto, so far as we have proof of, 
had appreciated the importance of obtaining nice 
adjustments by such low resistances as would not 
tend to increase retardation when in series with 
capacity of material amount. 

Personally, with long lengths of cable, we attach no 
importance to the value of the sum of the resistances 
being maintained constant in the two arms of the 
bridge, and weshould put more reliance in the evi- 
dence of men constantly engazed in practical work 
of this sort than in scientific experts of whatever 
eminence ; for this is a question of actual fact. Theo- 
retically, we all recognise that the rate of charging 
the condenser in each arm will be different if 
the resistance interposed is different, with the 
result that the balance will be incomplete and 
the rate of signalling will require to be reduced. 
But in practice, where a long length of cable and 
an artificial cable of enormous retardation value is 
in question, this point does not come in, even to the 
smallest degree. Though we do not recognise that it 
is of vital moment that the rheostat be placed at the 
apex of the bridge, we quite think that it is certainly 
the most convenient place, for when there it obviates 








the use of two adjustable resistances in each arm 
(which would otherwise be necessary so as to provide 
for the extreme contingencies in either direction), 
or in order to avoid having to shift one box to the 
opposite arm. Similarly, the rheostat, asa circular 
slide resistance, is the most handy form for rapid 
adjustments, and if as well made as is usual 
nowadays, is quite as reliable as plugs, though, of 
course, a two-way resistance box at the apex 
would serve the purpose almost equally well. 
The principal value of the rheostat so placed 
is, however, as a low resistance with ready 
means of adjustment (which had not hitherto been 
recognised), and is quite apart from the alleged im- 
portance of maintaining constant the sum of the 
resistances in the arms. 

For our own part, we can readily appreciate the 
vast importance of the 1880 patent, as being the first 
published means of adjustment by a low resistance 
in such a manner as to avoid reducing the signalling 
speed by extra retardation being involved at thesame 
time, for it is generally acknowledged, though a high 
resistance combined with a large capacity introduces 
considerable retardation, a low resistance does not. 
It is all very well to argue in the present state 
of our knowledge that adjustment by a low resist- 
tance rheostat was the obvious method of obtaining 
and maintaining a balance, but not a single scrap of 
evidence was forthcoming to show that any one 
knew of it before Muirhead took out a patent for it ; 
if the fact were realised it was not made known 
at the time, and no claim could now be recog- 
nised in any case. It is easy to be wise after the 
event, and very ungenerous, we think, of people 
to attempt to appropriate priority of an idea 
unless they have proof thereof forthcoming. An 
idea such as that of the adjustable resistance 
being necessarily low for the purposes of a balance 
in duplex telegraphy, cannot be made the subject 
of a patent (though it was undoubtedly, as we 
think, a matter of novelty at the time of the 
1880 patent), but it can be in conjunction with a 
practical application ; and this is, indeed, what was 
done by Messrs. Muirhead and Taylor in including 
it in their 1880 combination. 

The fact that, legally speaking, the benefit of any 
doubt is always supposed to be conceded to in- 
ventors, must be looked upon as a compensation 
for the many difficulties they have to contend with. 
The Master of the Rolls, in dissenting from the 
judgment of his two brother judges, appears to 
have fully appreciated this point. 

The matter now stands in a somewhat unsatis- 
factory position, for, in the two courts, two judges 
have expressed their opinions more or less strongly 
one way, and two others in the opposite direction. 
We presume, however, that the case will come on 
again soon before the House of Lords, when we shall 
hear the opinion of the highest legal tribunal upon 
this important subject. At present, no doubt, it 
is an anxious ordeal for the plaintiffs, as individuals 
fighting a large wealthy company, with so large a 
total sum at stake. 








INDIAN RAILWAY PROPERTY. 

THE position of the guaranteed railways of 
British India does not appear to have experienced 
much change during the past 12 months ; at the 
same time recent revenue results would seem to be 
scarcely so encouraging. The Great Indian Penin- 
sula, for instance, is only enabled to give its pro- 
prietors a supplementary dividend of 16s, 4d. per 
cent. for the first half of 1894, as compared with 
17s. 6d. per cent. divided for the first half of 1893. 
The net receipts of the Madras also declined in the 
first half of 1894 to 228,464/., as compared with 
260,4261. in the corresponding period of 1893, so 
that the line is in a worse position so far as the 
guarantee of interest given by the Secretary of 
State for India in Council is concerned. The 
Bombay, Baroda, and Central India is also about 
to give its proprietors 4]. 10s. per cent. as compared 
with 4/, 12s. 6d. per cent. divided in January, 
1894. The return which the proprietors are 
receiving upon their capital is still, however, ex- 
cellent. The slight decline reported in the Great 
Indian Peninsula dividend was partly attributable 
to a diminished movement of wheat in consequence 
of the low prices which prevailed in Europe and the 
consequent small demand for export. The decline 
observable in the profits of the Madras was also 
largely attributable to a falling-off in grain traffic. 
The working expenses of the Madras were also 
increased last year by an additional outlay of 








15,7691. in the permanent way department. The 
Bombay, Baroda, and Central India is still doing a 
fine business, but it suffered heavily from the fall in 
exchange, the average rate obtained for the rupee 
in the first half of this year having been only 
13.31d. as compared with 15,.21d. in the correspond- 
ing half of 1893. 

The position of the Great Indian Peninsula in 
the first half of this year would have been 
much worse than it actually was had not a severe 
economy been enforced in connection with the 
working re Thus, while the revenue fell off 
in the first half of this year to the extent of 50,015/., 
the working expenses were reduced to the extent 
of 75,1051.—a decline of 2.31 per cent. in the re- 
ceipts being thus more than offset by a reduction 
of 7.61 per cent. in the expenses. But for the 
heavy decline in the exchange value of the rupee, 
the position of the undertaking would have im- 
proved this year; as it is, the supplementary 
dividend upon the ordinary stock for the first half 
of 1894 has declined from 17s. 6d. to 16s. 4d. per 
cent., as already indicated. The cost of locomo- 
tive power upon the Great Indian Peninsula in the 
first half of this year was 361,0191., as compared 
with 393,927]. in the corresponding period of 1893; 
maintenance of way, works, and stations cost 
237,022I., as compared with 247,880]. The aggregate 
distance run by trains in the first half of this year 
was 5,280,141 miles, or 346,799 miles less than in 
the corresponding period of 1893. The receipts 
per train-mile run in the first half of this year were 
8s. O}d., while the working expenses were 3s. 54d. 
per train-mile run; the corresponding figures in 
the corresponding period of 1893 were 7s. 8d. 
and 3s. 6d. respectively. The cost of main- 
tenance per mile in the first half of 1894 
was 159]. 1s. 6d., as compared with 166/. 7s. 3d. 
in the corresponding period of 1893. At the 
close of June, 1894, the company owned 605 
locomotives, 1635 vehicles used in the coaching 
department, and 8000 vehicles used in the convey- 
ance of goods and minerals. As we have already 
shown, the net revenue of the Madras exhibited a 
decrease of 31,962I. in the first half of this year. 
This decrease was attributable, first, to a falling off 
of 10,3391 in the company’s revenue, and, secondly, 
to an increase of 21,6231. in the working expenses. 
The increase in the working expenses was ac- 
counted for to the extent of 15,7691. by a larger 
outlay in the permanent way department, as we 
have before stated ; while the cost of repairs in the 
locomotive and carriage department was also larger 
by 47231. At the close of June, 1894, the com- 
pany owned 164 locomotives, 626 vehicles used in 
its coaching department, and 3028 vehicles used for 
the conveyance of goods and minerals. The whole 
outlay made by the company for rolling stock to 
the close of June, 1894, was 1,387,775/. The 
ratio of the working expenses to the traftic receipts 
stood in the first half of this year at 51.83 per cent. 

A special feature of the Bombay, Baroda, and 
Central India is the great extent of State lines 
which are worked by the company. The original 
undertaking of the Bombay, Baroda, and Central 
India comprised 461 miles, but it works besides 
other lines to the extent of 1914 miles, making an 
aggregate of 2375 miles in all. Of this mileage, 
519 miles are laid with a 5 ft. 6 in. gauge; 1784 
miles with metre gauge ; and 72 miles with a 
gauge of 2 ft.6in. The reason why the Bombay, 
Baroda, and Central India is enabled to give its 
proprietors such handsome returns upon its capital 
is found in the fact that the directors have suc- 
ceeded in obtaining good profits from working the 
great extent of State lines associated with the 
company. The Bombay, Baroda, and Central 
India, like its neighbours, is organised upon the 
basis of a 5 per cent. guarantee, with half surplus 
profits. These surplus profits amounted in the 
first half of this year to 198,317/. The amount 
would have been considerably larger, but for the 
depreciation of the rupee. The company is extend- 
ing its own network, as well as encouraging the 
construction of additional State and other lines. In 
October, 1894, the Godhra and Rutlam line was 
opened throughout for traffic, thereby adding 70 
miles of broad-gauge line to the company’s system, 
besides establishing direct communication on that 
gauge over the western mountain range between 
Bombay, Guzerat, and the Malwa Plateau, and pro- 
viding an alternative route for the companys 
through traffic. It is hoped that the extension of 
the Godhra and Rutlam eastward to Ujjain 
(60 miles), there to meet the broad-gauge line (114 
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miles in length) now under construction between 
Ujjain and Bhopal on the Indian Midland system, 
from funds provided by the native States of Gwalior 
and Bhopal, will shortly be authorised. The loco- 
motive expenditure of the Bombay, Baroda, and 
Central India in the first half of 1894 was 111,2871., 
as compared with 97,8891. in the corresponding 
period of 1893. The increase observable in the 
outlay under this head was due partly to a 
heavier outlay occasioned by a renewal of 
three locomotives and fitting new boilers to 
others, to a larger consumption of coal, and to 
working the Godhra and Rutlam extension. The 
Bombay, Baroda, and Central India, as well as 
Indian railways generally, appears to be gradually 
growing in productibility as feeders of various kinds 
are opened and as local industries are developed. 
Indian railways have also been productive of many 
indirect advantages. They have given the Anglo- 
Indian authorities a hold upon the various Indian 
provinces which they did not before possess ; they 
have promoted the prosperity of the people of India 
by encouraging peaceful and profitable pursuits of 
all kinds ; they have afforded a valuable outlet for 
the surplus capital of the mother country, and of 
the richer class of Indians; and, lastly, they have 
been valuable clients to British mechanical and 
metallurgical undertakings. 





NOTES. 
THE VAPORISATION OF CARBON. 

M. Henri Moissan in a note to the Comptes 
Rendus, gives an account of a number of experi- 
ments he has recently made to determine if it were 
possible to fuse or soften carbon, at ordinary pres- 
sures, by raising it to a very high temperature by 
means of the electric furnace. It is often stated 
that two carbon rods can, at the temperature of the 
electric arc, be softened so as to be welded together. 
M. Moissan’s experiments, however, prove this 
statement to be erroneous, as no such softening 
occurs when the rods treated consist of pure 
carbon. It is, nevertheless, easy to vaporise carbon, 
though this body under ordinary pressures does not 
pass through an intermediate liquid stage. Placing 
in the electric furnace a crucible of extremely pure 
carbon, resting upon a block of similarly pure 
carbon, and closed tightly with a plug of the same 
material, M. Moissan passed a current of 1200 
amperes at 80 volts through the furnace for 10 
minutes. On cooling, the whole of the carbon was 
converted into graphite, but retained its original 
shape, and there was absolutely no sign of any 
welding action between the separate masses of 
carbon. Similarly, when an arc is struck between 
rods of perfectly pure carbon, the latter, when 
afterwards examined by a microscope, show abso- 
lutely no signs of fusing, even when a current of 
2200 amperes is passed through rods only 2 in. 
in diameter. Under these conditions the ends of 
the rods are converted into graphite for a length 
of 6 in. In all these experiments the carbon was 
distilled as a vapour direct from the solid, and M. 
Moissan has condensed this vapour in various ways. 
In each case it proves to be deposited in the form 
of graphite. When, however, the carbon is highly 
heated under very great pressure, it can take the 
liquid form, and on cooling crystallises out as 
diamonds. In some of his experiments the liquid 
carbon has cooled in the form of drops, a type 
which is occasionally met with in the diamond 
fields of Brazil and Africa. 


THE Zone TarirF IN Russia. 
December 1 (or 13, according to the ordinary 
almanack) will, indeed, be a red-letter day in the 
history of Russian railways, as on that day an 
entirely new tariff, something like the zone tariff 
used in one or two countries, came into operation 
in the Russian Empire. Although on the lines of 
the zone tariff, the new Russian tariff has been 
considerably modified in accordance with the special 
requirements ; it is the outcome of the joint labours 
of the Russian Traffic and the Russian Finance 
Departments, and the matter has been pushed 
ahead with great energy, the new tariffs not having 
been finally approved of till the end of July this 
year. It is evident that it has been no small 
task to compile the particulars, and to get ready 
the tickets for some 71,000 railway stations, and 
yet it has all been done in rather more than 
four months. The system is, as already men- 
tioned, a modified zone tariff, the passenger not 
deriving any good from the advantages of the 
new tariff till he has compasseda fairly long distance. 








Forthe first 300 versts (200 miles) the rate is so much 
per verst, but this distance reached, the zone tariff 
comes into play. There is a peculiarity about 
the Russian zone tariff, in that the extent of the 
zones gradually increases from 25 to 50 versts, 
while the fare charged per zone remains stationary. 
Consequently the longer one travels, the cheaper 
does it proportionately become. The proportion 
between the three classes, first, second, and third, 
is according to the figures 2}, 14,1. A ticket for 
300 versts, first class, costs 8 roubles 90 kopecks, 
or 29s. 8d. at the nominal value of the rouble. 
The charge for 1200 versts will be respectively for 
the three classes 23.50 roubles, 14.10 roubles, and 
9.40 roubles; the charge for 1500 versts respec- 
tively 27 roubles, 16.20 roubles, and 10.80 roubles. 
A journey from Virschballovo, at the German fron- 
tier, to Omsk in Siberia, a distance of some 4200 
versts, will only cost respectively 52.50 roubles, 
31.50 roubles, and 21 roubles. When, in due 
course, the Russian railways have been carried 
through to Vladivostok, one will be able to travel 
from the Russo-German frontier to the border of 
the Pacific Ocean, a distance of about 6660 miles, 
or more than one-fourth of the whole distance 
round the world, first class for the sum of a few 
shillings more than 121. 


Tue Dury or Atiantic Liners. 

An Atlantic liner has, like most organisms, a 
life period, which should be measured not so much 
by time as by the work accomplished—in its case 
by the number of miles travelled. An Atlantic 
liner, for instance, travelling 100,000 nautical 
miles in 12 months, may not have the same life, as 
measured by time, as the vessel travelling only 
72,000 miles, all else being equal ; but her earning 
power will be correspondingly greater, and thus 
the greater sum for depreciation need not bear a 
larger percentage to the total earnings than in the 
case of the other steamer. Of course a first essen- 
tial is thoroughly reliable machinery to withstand 
the greater strain of more service. An advantage 
in shortening the time measurement of the life 
period by the greater duty is the ease with which 
the demand on the part of passengers for new 
steamers can be gratified. The pace of progres- 
sion, alike in speed and luxury, is such that few 
steamers remain in the front rank of popular favour 
until their life work has been completed, especially 
in the case of Atlantic steamers. Again, it is quite 
possible that a vessel that is kept running up to her 
full capacity for work, and keptin thoroughly good 
order, may not depreciate more than, if so much as, 
a vessel working intermittently or laid up for 
considerable periods. These considerations sug- 
gest themselves by a comparison of the duty of 
Atlantic liners as indicated by a return lately issued 




















- | Average uickest 
‘ein Trips. | | orn 

Cunard : | hours hours 

Campania .. “s as 10 | 167.3 | 159.9 

Lucania oe aa a 9 | 168.4 159.7 

Etruria aa a po 12 | 178.9 171.6 

Umbria is aa ea 12 | 184.1 173.6 
American : 

Paris a = ~ 15 CO} 178.3 172.5 

New York .. ee ee 16 178.4 171 
White Star: 

Teutonic oa oa r 12 | 174.2 170.5 

Majestic ae <s re 12 178.5 169.9 
Hamburg-American : 

Normannia .. 5 169.7 167 

Columbia... 3 1*3.6 167.3 

First Bismarck* 7 175.7 165.3 

Augusta Victoria* .. 8 181.9 179.6 
North German Lloyd: | 

Havel* “a ee re 11 183.7 177.7 

Lahn .. ae ne : 11 186.9 | 183.5 

Spree* a ee ee 196.4 | 191.7 
French Transa'lantic : 

La Touraine* 4a ri 9 190.1 184.7 

La Champagne* .. ‘ ll 23.8 | 197.6 

La Burgegne* ea oe 12 206.4 197.4 








* Those marked with an asterivk are foreign bus. 


by the Superintendent of Foreign Mails in America 
for the year ended June last. Here it is shown 
that the New York made 16 voyages, the Paris 15, 
the Teutonic and Majestic and the Etruria and 
Umbria 12 each, the Campania 10, and the Lucania 
9, while none of the North German Lloyd 
boats exceed 11, and the Hamburg-American boats 
vary from five to eight, and the French Trans- 
atlantic from eight to 12 voyages. Each voyage 
represents about 6000 miles, so that while 
the New York made 96,000 miles, and the Paris 
90,000 miles, none of the other fast steamers ex- 
ceeded 72,000 miles for 12 voyages. The Lucania, 
of course, had not been out of the builders’ hands 
for the full year covered by the return ; but all 





the other vessels were available. The practice of 
laying up the large steamers for a month or two in 
the winter season of course accounts for some of 
the difference ; but the Paris and New York make 
a double voyage within the three weeks, as com- 
pared with the double voyage in four weeks by the 
Liverpool boats, and the harbour facilities at 
Southampton are undoubtedly contributory to 
this result. Another point affected by the con- 
stant steaming and the greater number of passages 
is the average speed, regarding which much has 
been written lately. It almost goes without saying 
that with a greater number of passages, especially 
when these are continued through the winter and 
over a winter route, the average duration must be 
reduced, so that in considering the averages the 
number of voyages should be taken into account. 
The principal vessels are included in the Table in 
the preceding column. The times given are for the 
voyage from New York to London Post Office, vid 
Queenstown, in the case of the Cunard and White 
Star, and vid Southampton in the case of the 
American, Hamburg-American, and North-German 
Lloyd’s, while in the case of the French company 
the time is to Paris. 


INDUSTRIAL NOTES. 

THE amended Standing Orders, drawn up by the 
Parliamentary Committee for governing the constitu- 
tion and proceedings of the Trades Union Congress, are 
more far-reaching in their character than the brief 
notices in the newspapers led us to suppose. So far- 
reaching are they that there is quite a flutter in the 
ranks of those who have recently crept into the con- 
gress for political or personal purposes, for both objects 
are alleged by some of the officials of the older unions. 
Order No. 3, ‘‘ Delegates’ Qualification,” consider- 
ably narrows the qualification (1). A delegate must 
be a legal member of a trade society, and must be, or 
have been, a bond-fide worker at the trade he repre- 
sents ; and ‘‘ no person can be a delegate unless he is 
actually working at his tradeat thetimeof appointment, 
orisa permanent paid working official of his trade union.” 
This order will ‘‘ cut out” several members of Parlia- 
ment, such as Mr. Broadhurst, Mr. Burns, Mr. Burt, 
Mr. Cremer, and Mr. Keir Hardie, at a stroke, neither 
of whom is either ‘‘ actually working at his trade, or isa 
permanent paid official of his trade union.” The order 
will operate even wider, for it is regarded as doubtful 
whether an officer of a trades council can be admitted, 
while under clause No. 2 of the same order it is 
said: *‘ No representation shall be accepted as bond 
jfide, other than direct representation from trade 
unions.” This is a reaction against what are called 
‘‘Jabour unions,” federation of unions, and the like, as 
well as against trades councils. This comes of the 
efforts and struggles of the last five years to capture 
the congress by the ‘‘new Unionists” and Socialists, 
the probable result being that the capturers will be 
driven out, except in such cases where a real trade 
union has been instituted, on the lines of the older 
unions, and can pay the proportion of expenses as laid 
down in the ‘‘Amended Orders.” The orders with 
respect to business will considerably curtail discussion, 
but at the same time the subjects to be discussed are 
to be classified, so that several debates practically on 
the same question will be avoided. The resolution as 
to internal disputes is included as a standing order 
(No. 21). It is probable that much of the time of the 
next congress will be taken up with the discussion of 
the amended orders, and with the committee’s report, 
which in future is to be debated seriatim, and not as a 
whole. The orders are undoubtedly of a centralising 
character, and while their general purport is favour- 
able to the older unions, yet some of these will resent 
the proposed interference. 


The general result of the vestry and parish council 
elections has not been of so sweeping a character as 
many expected ; indeed, as a matter of fact, the result 
accords with the indications given in ‘‘ Industrial 
Notes,” for the attempts to capture the whole of the 
loca! bodies, in the interests of one section of the com- 
munity, have failed. Workmen generally are not 
actuated by one single motive, or governed by one 
idea, any more than other classes; nor is it right 
they should be. But, although the capturing process 
has failed, the general result is altogether favourable 
to labour. There has been an all-round concession as 
regards trade union rates of wages, hours of labour, 
and general conditions of employment by local bodies, 
In this respect, the vestries in the metropolis, the 
municipal councils in corporate towns and cities, the 
school boards, and the parish councils are in accord, 
though here and there the interpretation of the prin- 
ciple is more circumscribed than the extreme advo- 
cates desire. There seems also to be a general con- 
sensus of opinion as regards sub-contracting, a system 
which is almost universally condemned, except in 
special cases. But as regards the contractor, thereisa 
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strong difference of opinion, some being in favour of 
all public bodies doing their own work without the 
intervention of a contractor ; but in many other cases 
there is a widespread belief that, under proper condi- 
tions, ‘‘ contracting ” by specification is the safer and 
better plan. 





The report of the Iron Ship Builders’ and Boiler- 
makers’ Society shows a reduction of 320 on home 
donation, and 40 less signing the vacant book, but 
these reduced figures are not regarded as any distinct 
signs of a revival in trade, though it is admitted that 
the signs point the right way. The settlement of the 
disputes on the north-east coast has contributed to the 
increased number in employment, while repairs make 
up the difference. But it is pointed out that vessels 
are now built at 20 per cent. less than a few years ago, 
and this fact is stimulating speculation to some extent, 
while the losses at sea i been such that many 
vessels have to be replaced. Besides which, newer 
designs and mechanical improvements operate as a 
factor in a still further expansion of our shipbuilding 
trade. The total number on the funds was 8997, as 
against 9352 last month. The total number out of 
work was 7358, as against 7743, a reduction of 385 ; 
but there was an increase of 23 on the sick fund, and 
of seven on superannuation, The percentage of un- 
employed was 18.8, as against 20 per cent. last mon'h. 
The voting of the members on the question of with- 
drawng from the Trades Union Congress was in 
favour of withdrawing by a majority of 5163; and it 
is noted that some of the 9078 who voted for the con- 
tinuance of representation did so because of good 
service done in past years, and not because of the more 
recent developments of the congress. This vote is 
causing a good deal of uneasiness in the labour ranks. 
The report calls the special attention of members to 
ths ‘‘ wages agreement on the north-east coast.” The 
terms of the agreement are excellent for the avoidance 
of disputes, both as to sectional or individual dif- 
ferences,- and disputes of a wider character. It is 
pointed out that the workman is protected, that he 
can be sure of justice being done to him, and that the 
mode is by conciliation. Even if the differences can- 
not be settled in the earlier stages, the appeal is to a 
court composed of three on each side representing the 
two associations of employers and the employed. The 
constitution of this court of conciliation is another 
great step towards the peaceful settlement of labour 
disputes, and that, too, in an industry which, in past 
years has suffered much from serious and prolonged 
strikes, in various parts of the kingdom. Unfortu- 
nately one such has now broken out in the chemical 
districts of Lancashire, where all attempts at mutual 
arrangement have failed. The employers sought a re- 
duction of 4s. per week; the men offered to accept 
2s. per week reduction. This was not agreed to, and 
‘ the works are blocked, This is the fe dispute of 
any consequence in the shipbuilding industry at pre- 
sent. 





There seems to be a probability of a sharp conflict 
between the millowners of Lancashire and of India 
with respect to the proposed import duties on cotton 
goods into India. Lancashire manufacturers have long 
been crying out against what they deem the unfair 
competition of India, in consequence of the rates of 
exchange, but now that their goods are to be taxed by 
import duties, the cup of indignation is full to the 
brim. The competition is intensified by the long hours 
of the Indian factory operatives, and the absence of 
some of the restrictions on child labour which are in 
force in this country. Nor can it be said that the manu- 
facturers of Lancashire complain without reason, for the 
growth of the cotton industry in India has been enor- 
mous within the last 20 years. The following figures 
show an immense develcpment. In 1876 there were 
only 47 mills, 9139 looms, and 1,001,122 spindles. If 
we take the first year for which there are complete 
figures, they are given thus in the millowners’ despatch 
to the Secretary of State for India, The figures are as 
follows : 


| 
Average Cotton Consumed. 
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g : t+) of | of Hands ~~~ 
g Of Mille. Spindles. | Looms.| daily Bales of 
- Employed Cwt | 399 Lb. 
1879 56 1,452,794 13,018 42,914 936,547 267,585 
1894, 142 8,649,736 31,154 | 130,461 4,278,778 | 1,222,608 
2,189,942 18,136 


Inc. 86 87,547 | 3,342,231 | 954,923 
' | 


The above figures show an enormous growth in 16 | 
years. If we examine the Bombay cotton crop, we | 
find that the total production in 1871-2 was 1,151,000 | 
bales ; in 1893-4 it was 1,769,000; but the exports 
to the United Kingdom in 1871-2 were 871,000 bales, 
whereas in 1893-4 they were only 49,000 bales. The 





percentage of cotton exported from India to the 
United Kingdom in 1871-2 was 75.67 ; in 1893-4 it had 


there is no real competition with English manufacturers 
in anything except coarse goods, and therefore they 
will not be injured by the proposed duty. The number 
of men employed in the Indian mills is stated by the 
India Office to be 78,837; women, 25,406; young 
persons, 14,647; children, 9105. 

The condition of the engineering trades in the Lan- 
cashire districts manifests no change, nor can any be 
now anticipated for some time in the New Year. At 
some of the establishments engaged on special work 
there is tolerable activity, if no very great pressure, 
and some of the branches have, perhaps, better pro- 
spects than for some time past. But, on the whole, 
there is such a general absence of pressure that the 
holidays will be lengthened in most cases to the whole 
of the week, except where repairs have to be done by 
the stoppage of machinery in other industries. There 
is a hopeful feeling that the New Year will bring a 
change for the better in the general run of engineering, 
and in the industries connected therewith. The iron 
tiade is quiet, both as regards raw and _ finished 
material, and the steel trade is also quiet. There is a 
difficulty in getting the nominally quoted rates, as 
buyers hold back in the hope of easier terms. But 
the producers complain that the rates are unremunera- 
tive as they are, and further reductions would destroy 
any possible margin of profit. Labour questions are 
quiet, except in connection with the Alkali Company’s 
works at St. Helens, 





In the Wolverhampton district little has been doing 
except the completion of expiring contracts, and of 
the orders booked for small parcels of bars, sheets, 
and strip-iron for present purposes. There has been 
no disposition to purchase forward to any extent, al- 
though inquiries have been numerous on the part of 
agents and export houses, with the view of a renewal 
of contracts on terms to be mutually arranged. There 
has, however, been little disposition on the part of 
producers to lower prices, which they contend are low 
enough. The restricted output of late has had the 
effect of stiffening quotations. Some leading firms 
have booked favourable orders for bars and good 
sheets, but for common qualities there has been little 
demand. Altogether the iron trade has been slow. 
But the steel trade is fairly good ; makers have a con- 
siderable volume of business on hand, sufficient to 
carry them well into the New Year. In the general 
engineering, boilermaking, and constructive trades 
there is no further change, the outlook not being un- 
favourable. No labour troubles of any consequence 
loom in the near future, and all is at present peaceful 
in this respect, thanks mainly to the Midland Wages 
— to which all disputes are referred in the iron 
trades. 





There is nothing fresh to report with respect to Bir- 
mingham. Some of the local seasonal trades have 
been fairly well off for work, but some others have 
been quiet. Little has been doing in the iron and 
steel trades, with no speculative operations for the New 
Year. The engineering and cognate industries mani- 
fest no great improvement; on the other hand, they 
have not slackened in any degree. The brass and 
copper trades seem to hold their own, especially in 
the gas and electrical fittings, and to some extent in 
cabinet and household fittings, where these metals are 
used, especially as regards the bedstead industries. 
There is a moderately hopeful feeling as to the coming 
year, many being of opinion that the tide is slowly 
turning towards a more active trade generally. 

The threatened crisis in the cotton trades has been 
smoothed down, though things looked rather ominous 
for a while. The employers gave the men afew days’ 
notice to return to work on a day mentioned, and the 
men failed to appear, with the result that there was a 
hitch in the negotiations. The employers had contem- 
plated a lock-out if the workpeople did not return to 
work, but happily this was averted. The dispute is 
regarded as trivial, and the employers allege that it is 
in direct violation of the arrangements between the 
joint committees of operatives and the millowners, and 
consequently that the operatives are responsible for the 
results if a lockout takes place. But in spite of the 
attitude of the Bolton operatives, the committees of 
employers and workpeople met in Manchester, and 
discussed the matters in dispute as to cleaning time 
as regards the machinery, when a satisfactory basis 
of settlement was arrived at. This will end the 
dispute. 

It is satisfactory to find that the wages dispute in 
the tinplate trade in South Wales has been amicably 
arranged. The employers had demanded 25 per cent. 
reduction, to which the men objected. The em- 
ployers then declared that they would have to close 
the works. Meetings of the men were held, but they 
adhered to the determination to resist a 25 per cent. 


| reduction, and offered in lieu thereof to accept 10 per 
fallen to 2.77. But the millowners of India say that | 


cent, reduction. At the close of last week the offer of 








the men was accepted by some of the chief firms, which 
acceptance will be adopted as the basis for the trade 
throughout the districts. Thus the New Year will 
not be darkened by thousands of men idle in the South 
Wales tinplate districts, as was feared a short time 
back. Peace may therefore be said to be re-estab- 
lished both in the cotton and tinplate industries. 





The Lancashire cotton operatives have lost an able 
advocate and a notable figure in public movements by 
the death of Mr. Fielding, the secretary of the Bolton 
and District Cotton Operatives’ Association, at the 
early age of 44. He was one of the first working- 
men magistrates appointed, and was the Labour 
Correspondent to the Board of Trade for that 
district. 





The cleavage between the workmen of England and 
the great political parties in the State is further ac- 
centuated by the action of the Parliamentary Com- 
mittee of the Trades Congress, in view of the probable 
near approach of the General Election. But, singu- 
larly enough, the resolution upon which action is to 
be based speaks of its taking place ‘‘ before 1895,” 
though the circular has only just been issued. The 
proposal is that a conference be called in Manchester 
‘*immediately after the dissolution, to ascertain what 
Bills have been blocked or rejected ; to determine 
upon Bills to be introduced, and the revision of the 
same ; and to decide upon an industrial programme, 
embodying the resolutions of the conference.” It 
is proposed to pledge all candidates to such pro- 
gramme, and only to vote for such as will accept 
and support it. It is a development of the non- 
party character of trade unions, the object of which 
is to obtain industrial and social legislation rather 
than political change. The policy foreshadowed in 
this ‘‘important ” circular is not a new policy. It 
was adopted in 1868, the object then being the legalisa- 
tion of trade unions and the protection of their funds. 
It was followed in 1874 by the widespread effort to 
secure the passing of the labour laws, and led to the 
measures of 1875, the Trade Union Act of 1871 
being the outcome of the campaign of 1868. In 1880 
the fight was more distinctly political, foreign policy 
being then to the front. Again, in 1885 the fight was 
supremely political, and each succeeding election has 
been on similar lines. The next will be more mixed ; 
labour will be to the front more distinctly than ever. 
If the demands are fair and just, all parties will hasten 
to pledge themselves ; but if they are in any degree 
wild or visionary, the result will be a defeat for labour 
even more distinctly than at the recent elections for 
local boards, vestries, the school boards, and municipal 
councils, 





The Labour Congress in America has been a fiasco. 
The English delegates have not impressed their 
American cousins. A certain amount of courtesy has 
been shown to them, but, on the whole, their mission 
has failed. The congress blankly refused to entertain 
the socialistic doctrines of the more advanced sort, 
and declined to commit itself to a socialism which 
sought to make the State the universal provider and 
employer of the whole people. In no country in the 
world are the masses of the people so thoroughly 
‘*individualistic” as in America; even the foreign 
elements, of whatever nation, are imbued withit. The 
Americans have seen more attempts at the establish- 
ment of social communities than all the world put 
together ; and their experience is not favourable in 
this respect. It appears likely that the arbitration 
measure will be a strong one, the general effect of 
which will be repressive. If it should be carried in 
the form proposed, the result may be that the labour 
unions will be even more secret than they have 
hitherto been, which is not desirable. It seems that 
Mr. Debs and the labour leaders have, after all, 
determined to appeal. They first of all stated that 
they would, then they announced that they would 
not, and then again they changed their minds and said 
they would. This indecision of character is not a 
favourable element in leadership. 





The closing year has not been a bright one for indus- 
trial undertakings, neither for employers nor employed. 
Several disputes have taken place, the effects of which 
have been to dislocate industry, and render any re- 
vival of trade most difficult. For many months the 
coal trade was in avery unsettled state, disputes here, 
there, and almost everywhere, ending in the most dis- 
astrous strike in Scotland. But for some time to come it 
is to be hoped that peace will reign in the coal districts of 
England under the control of the board of conciliation, 
in so far as the federation is concerned, and under the 
wages scale in Wales and Staffordshire, and the con- 
ciliation boards in Durham, Northumberland, and 
Cumberland. With quietude in the coal trades, other 
industries are less hampered. Then there was the 
prolonged strike of ironmoulders and patternmakers 
on the north-east coast, just at a time when the ship- 
ping trades were showing signs of arevival. Strikes in 
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the building trades have been numerous, but by no 
means very prejudicial, for the state of trade has 
warranted concessions in wages. 

Perhaps the best sign of the times is the great 
advance in the principles of conciliation and arbitra- 
tion. There has been a distinctive gain in this respect. 
As regards the iron and steel trades, in the North of 
England and in the Midlands, the conciliation and 
wages boards have maintained their own admirably. 
In South Wales, and in Staffordshire, the sliding scale 
has been maintained, in spite of temptations to break 
up the arrangement. In the shipbuilding trades a 
forward step has been taken ofan important character. 
Tn the textile trades the joint committees have gene- 
rally done their work well, with here and there a 
hitch. The conciliation boards established by the 
Chamber of Commerce have done good service in 
many disputes, and generally the principle has ex- 
tended in all directions. It is to be hoped that the 
operations of the several boards wil! insure indus- 
trial peace in the coming year, and that in 1895 we 
shall see a revival in trade such as will give employ- 
ment to all classes, yield a fair profit to capital, and 
promote the wellbeing of all classes. The margin 
of profits has not been large in the chief industries of 
the country during the past year. This must be 
admitted. If profits do not tempt capital, industry 
will languish, and labour will go unemployed. This is 
an inexorable economic law, which none of us can set 
aside to any great extent. 





FERDINAND DE LESSEPS AND THE 
SUEZ CANAL. 

Str,—At the present time many will be interested to 
learn a few facts relating to the history and construction of 
the Suez Canal, and the particular service rendered by the 
illustrious Frenchman who has just died. 

The early portion of the life of M.de Lesseps was spent 
in the French diplomatic service, a circumstance which 
gave him the opportunity for his talents and the materials 
for his genius which he subsequently turned to so good 
account. : 

When, however. he is referred to as an engineer, it 
must be understood as merely a matter of compliment, 
an honorary recognition of a relationship (which itis often 
difficult to express with esteem), bestowed when the success 
of that great undertaking was fully assured. To M. de 
Lesseps the canal cutting was from first to last a chapter 
in a diplomatic career. Those who have perused his books 
will see from them how little his concern was with the 
engineering difficulties of the enterprise, and how greatly 
he was occupied with the minutiz of the negotiations for 
the Government concessions. 

In 1863, after several years had been spent on the 
works, the canal was in a very bad way indeed, and but 
for timely help the operations would then have been en- 
tirely suspended. The progress made up to this point 
was trifling and superficial, French methods and machi- 
nery being quite unequal to the requirements. M de 
T.esseps in his dilemma communicated with the late 
Walter Montgomery Neilson, of Hyde Park Locomotive 
Works, Glasgow, and a deputation of French engineers 
was sent to the Clyde to inspect the system there of 
excavating and dredging. 

Following on this, M. de Lesreps introduced a staff of 
Scotch engineers and qualified workmen ; contracts being 
entered into with the former for the completion within 
five years from 1864 of that part of the caval which had 
proved most troublesome. The names of the leading 
gentlemen who took part are as follows: William Aiton, 
contractor for the excavations, died in February, 1893. 
William Paton, engineer, died in 1871. Alexander 
Turner, engineer (father of the present writer), died in 
1872. Charles Macrae, civil engineer, died in 1893. 

There were taken out from Glasgow to Suez about 500 
workmen ; these were principally in the employment of 
Mr. Aiton, whose Glasgow office for the canal business 
was situated at 42, Bath-street. The steamer Napoli 
(agents, Handyside and Herderson) carried. I think, a 
good many of the workmen and the bulk of the engineer- 
ing tools and requisite materials, 

To save the credit of France as the sole constructors of 
the canal, M. de Lesseps, in 1865, after suitable machinery 
and plant had been laid down and set to work, and 
eventual success made certain, made overtures to the 
gentlemen named to secure cancelment of their engage- 
ments, and offered to take over all machinery, tools, &c. 
This was agreed to. 

Thus did the diplomacy of Ferdinand de Lesseps secure 
an apparent succers for the French which was essentially 
British, that is. so far as concerns the introduction of 
and giving practical effect to the necessary engineering 
ideas, methods, and power of execution. 

I am, yours faithfully, 
GEORGE TURNER. 

81, St. George’s-place, Glasgow, December 24, 1894. 








MILL CHIMNEYS. 
To THE EpiToR oF ENGINEERING. 

Sir,—After reading of the fall of so many mill chim- 
neys during the recent storm, and the consequent loss of 
both life and property, one cannot help regretting that 
such structures are still being put up, but this probably 
arises more from lack of knowledge than anything else. 

Some little time back a design was invented, somewhat 
on the lines of the Tower at Blackpool, which has so 
well withstood the terrific winds of last week. Briefly 
put, it consists of three lattice girders on end, tied into 








a bed of concrete and bound together, with an iron tube 
in the centre which is lined about 12 ft. up with fireclay. 
The patentee claims it is cheaper and quite as durable as 
chimneys of brick and stone, while it is free from many 
of the dangers to which the latter are subject. 

It can be run up any height and will not fall, and any 
weakness caused by accident or carelessness is easily de- 
— and repaired, which is not so in the case of brick 
shafts. 

I shall be glad to supply any further information to 
those interested. 

Yours trulv, 
Ricuarp L. Kir.ew. 

56, Clarendon-road, Manchester, S.E., 

December 26, 1894. 





THE NEW PROJECTILE FOR NAVAL 
ORDNANCE. 
To THE Epriror oF ENGINEERING. 

Sir,—It is stated that as the result of a series of ex- 

riments carried out by the Ordnance Committee in the 

ettle, target ship, at Portsmouth, the Admiralty have 
decided to introduce into the Navy anew type of common 
shell for use with all breech-loading guns, from the 
110-ton down to the 6-in. 5-ton gun, &c. Hitherto, the 
bursting charge of the common shell used for all types of 
breech-loading and quick-firing guns has received its de- 
tonation by means of a fuze fitted into the head of the 
— This arrangement, of course, seriously inter- 
ered with the penetrative power of the shell, and it is 
principally for the —_ of giving greater facilities for 
ome that the pointed heads are to be adopted. 

he base of the projectile, which has hitherto been used 
exclusively for filling, will now also be arranged for the 
receptacle of a fuze. 

The following facts in reference to the above, and base 
fuzes in general, may have interest : 

I am under the impression that in 1872-4 the substitu- 
tion of a base for a head fuze was ree by me, when 
a Woolwich cadet, to the then Colonel, C. H. Owen, Pro- 
fessor of Artillery, as an improvement in common shell. 
Considering the Colonel’s kindness to me and his interest 
in artillery, the suggestion possibly went further. But, 
however this may be, some years later, as a result of actual 
experiments against a stone fort near Nusirabad, Rajpu- 
tana, I became convinced of the superior penetrative and 
destructive effect to be gained by casting common shell 
with solid pointed heads and inserting the fuze in the base. 
In a letter by me, dated April 20, 1876, I communi- 
cated the results of my observations to the Surveyor- 
General of Ordnance, accompanying the report with a 
working drawing ofa base fuze, designed by me as a modi- 
fication of the then ‘‘C” cap percussion fuze. 

My letter and drawings are stated to have been 
destroyed, but Minute 34,030 of the Proceedings of the 
Ordnance Committee, dated June 30, 1876, contains 
this extract : 

**Lieutenant Longridge, April 20, 1876, submits—as 
percussion fuzes only are used for breech-loading shell— 
it would be preferable to place this fuze in the base of the 
shell so as to admit of a better form of head, more suit- 
able for breaching purposes.” The reply to my com- 
munication dated June 17, 1876, was as follows: 

‘*T am directed by the Surveyor-General of Ordnance 
to acknowledge the receipt of — letter of April 20, 
1876, in which you suggest that the percussion fuze should 
be placed at the base of rifled common shell. . . . It 
is not considered necessary to take any steps with re- 
gard to the alteration proposed by you.” 

So nothing further is heard of the matter, until the 
recent experiments of the Ordnance Committee have 
proved what, 19 years ago, I made known as the result of 
my own experiments. I donot wish to cast reflections on 
any one now in office; but have, on the contrary, to thank 
the present Artillery Department of the War Office for 
the courtesy with which they have given me what in- 
formation they could with regard 1o my proposal of 1876 ; 
but it is strange that it should have taken so long to ap- 
preciate the value of that improvement, and when that 
improvement is adopted it should be without the least 
reference to its inventor of 19, if not some 20 odd 
years ago. 

IT am, Sir, yours, &c., 
C. C. LONGRIDGE, 
M.I. Mech. E, A.I.C.E. 
Patent Axlebox and Foundry Company, Limited, 
61 and 62, Gracechurch-street, E.C. 








CYLINDRICAL v. WATER-TUBE BOILERS. 
To THE EpITOR oF ENGINEERING. 

Srr,—I have now before me Mr. Sampson’s letter in 
your issue of December 21 on ‘* Cylindrical v. Water- 
Tube Boilers.” I do not propose to take part in the dis- 
cussion as to the relative advantages of the two types of 
boilers ; although in passing, were it not for the fear of 
the Anti-Gambling League before my eyes, I would advise 
all my friends to put their money on the cylindrical 
boiler. But I am perhaps flippant, for I observe that in 
his letter Mr. Sampson ak the Belleville boiler ‘‘a 
serious sea going steam generator.” This is hard on 
the so-called Scotch boiler, which is nothing if not 
serious. The expression used by Mr. Sampson must be 
full of comfort, however, to Mr. Howden, who, on 
account of its nationality, seems to look upon the Belle- 
ville as a sort of ‘“‘ wee sinfu’ fiddle,” and not over 
proper. 

As the next summer meeting of the Institution of 
Mechanical Engineers is to be held in Glasgow, would 
this not be a favourable opportunity to thrash this matter 
out? If Mr. Sampson would give us a paper on the 
‘*French,” doubtless Mr. Howden would ‘take the 





floor” with the ‘‘Scotch ” boiler, and a very useful dis- 
cussion should result. 

My reason for writing is to enter a gentle protest against 
Mr. Sampson’s cruel hit at the cylindrical boiler, to 
whose present perfection his firm have, with others, con- 
tributed. 

Mr. Sampson writes—“‘ The Belleville boiler. . . . may 
be considered rather in the light of a high-class and 
ingenious mechanical contrivance for the generation of 
steam than a boiler in the generally accepted sense of the 
word.” (The italics are mine). 

The inference being that (doubtless owing to the charms 
of the Belleville having rendered him blind to the attrac- 
tions of the cylindrical boiler), he now declines to class 
the latter as an “‘ingenious mechanical contrivance.” 

I venture to say that the present cylindrical boiler, 
simply considered as a piece of constructive engineering, 
will compare favourably with any bundle of tubes, how- 
ever tied together. 

As now made it represents some of the best work done 
by the metallurgist in the quality of its material, and it 
embodies the skill and care of innumerable designers, 
Toolmakers have practically eliminated all risks due to 
hand work in its manufacture, and capitalists and boiler- 
makers have spent enormous sums in plant and labour- 
saving appliances for its production. 

I am not going, asI before said, to discuss the compara- 
tive safety or efficiency of the two types of boiler. I have 
nothing but admiration for Mr. Sampson’s spirited 
advocacy of the tubular boiler; but having for the past 
30 years had an intimate acquaintance with what Mr. 
Sampson terms “‘ boilers in the generally accepted sense,” 
I cannot let his comparison pass without entering a 
friendly protest. It was not always so, but I consider 
that a first-class boilermaker is now in every sense as 
—— of producing ‘“‘ high-class and ingenious mechani- 
cal work” as any erector or fitter, and that the boilers of 
the present day are in every respect mechanical work of a 
high order. 

Yours faithfully, 
Ratpw Hart Tweppe.t. 

14, Delahay-street, Westminster, S.W. 





PROPOSED ASSOCIATION OF PORTLAND 
CEMENT MANUFACTURERS. 
To THE EpIToR OF ENGINEERING. 

Sir,—In your issue of December 21 three correspondents 
enter the lists of the controversy just now agitating the 
Portland cement trade. It will be as well, perhaps, to 
deal with the letters in the order in which they stand in 
your paper. 

If your correspondent, ‘‘ A Manufacturer of Portland 
Cementin the Old-Fashioned Way,” had had the courage 
to extend his old-fashionedness to the way of signing his 
letter, that is. if he had signed his actual name, his series 
of conundrums might have commanded a limited amount 
. notice, to which as an anonymous letter it can lay no 
claim, 

Mr. J. L. Spoor’s letter is a fine example of tolerant 
infallibility. In it he begins by saying that it is hardly 
fair to ——. the report of the committee of in- 
vestigation; he then proceeds to tell us that our 
case is a bad one, because the Germans years ago settled 
that mixing limestone and other matters with cement 
was not allowable ; and, having sorrowfully decided that 
we have deceived ourselves by our neat tests, which in 
this connection he settles to be of no value, he solemnly 
proceeds to puton the black cap and pass judgment upon 
our Mr. Holt, thus: ‘* There is no virtue in Kentish rag 
limestone. He may throw it away and use fine sand 
instead, and he will get as good results. But, in a word, 
it may be set down as an axiom that Portland cement 
cannot be improved by the addition of any such sub- 
stances as slag, limestone, sand, lime, &c., but on the 
contrary is depreciated. that is, adulterated.” This is a 
very logical conclusion for one who started by deprecating 
any anticipation of the report of the committee ; and we 
really feel that it would be useless, with such a judge, 
for the condemned to make any remarks in mitigation of 
sentence before his face is covered and he is led forth. 
Tf, as is possible, Mr. Spoor is a cement manufacturer, 
it is fairly certain that the profound technical know- 
ledge, critical acumen, and quick appreciation of scien- 
tific progress which he has lavished so gratuitously upon 
us, must, before this, as applied to his own business, have 
brougbt its inevitable reward. 

r. Redgrave’s letter is of a different class to the other 
two. Wecall upon him at once to retract certain state- 
ments which he has attributed to us. He makes us say 
all sorts of imaginary things, which we have never said, 
and should not dream of saying. Our speech, in his 
letter, is furnished with quotation marks, and people 
reading the letter would be justified in holding that the 
words given were actually spoken or written by us. The 
most objectionable part, which we expect to be entirely 
withdrawn, represents us as saying, “‘If the expert 
cement-maker knows that by grinding his cement a little 
finer it will give equally good tests when mixed with 10 
per cent. or even 15 per oent. of finely-ground slag or 
limestone, or Kentish ragstone, why should we not make 
the exchange? . Ten per cent. of ground ragstone 
costs us 6d., and we give you this valuable addition in 
place of 10 per cent. of Portland cement, for which ycu 
have been foolishly paying other makers 3s.” We have 
never written about or mentioned any such quantities or 
prices, nor have we drawn any such conclusions as Mr. 
Redgrave seeks to father uponus. Theyarefiguresand facts 
of his own invention, and are doubtless used to serve some 
purpose. This is foul fighting, if Mr. Redgrave has done it 
with his eves open. If he has done it in ignorance, he 
should not be allowed by his friends to write letters to 
the papers. It is a dangerous thing to put words into 
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TREBLE-BARREL VERTICAL TRUNK-PLUNGER PUMPS. 


CONSTRUCTED BY MESSRS. HAYWARD 


WE illustrate on this page a ‘pumping plant con- 
structed by Messrs, Hayward Tyler and Co., of 
London and Luton, designed to work under the 
following conditions: The quantity of water required 
per hour is 30,000 gallons, which has to be lifted 
against a constant pressure of 30 lb. The steam pres- 
sure, however, is liable to vary from 30 lb, to 60 lb. 
per square inch at different times of the day. Various 
forms of direct-acting steam pumps had been tried, 
but, naturally, they ran at a speed varying with the 
steam pressure, and so failed to deliver a regular 
quantity of water. Messrs. Hayward Tyler and Co. 
were therefore requested to design an arrangement 
which should be perfectly self-regulating, economical 
in steam, and require the least possible attention, and 
have accordingly constructed the engines shown above. 
The pumps are a set of treble-barrel vertical trunk- 
plunger pumps, 12 in. in diameter by 15 in. stroke, 
and are mounted on a cast-iron baseplate, with side 
frames and entablature. The valves are rubber discs 
working on gun-metal grids. These pumps are 
driven by gearing from a horizontal engine, having a 
cylinder 12} in, in diameter by 24 in. stroke, the 
speed being regulated by ‘‘ Rider” automatic auto- 
matic expansion valve gear actuated by a Porter 
governor. The plant has been proved to act very 
well, and to require but little attention. The engine 
and pumps are placed in a room by themselves, where 
they are only occasionally visited during the day’s 
work, and deliver their supply of water with admirable 
regularity, whatever may be the steam pressure. As 
they are so proportioned as to work at a very easy 
speed, they show no tendency to wear, and they could 
deliver considerably above the stated quantity without 
being much pressed. * 





INTERNAL NAVIGATION IN FRANcE.—The French Minis- 
ter of Public Works has just issued a report as to the course 
of business last year upon the navigations under his con- 
trol. The network, to which the Minister’s report relates, 
comprises 1196} miles of rivers and 13602 miles of canals ; 
and the Minister states that the quantity of goods and 
products of all kinds which passed over the network last 
year was 25,504,330 tons. In this total, fuel figured for 
6,993,945 tons; building materials for 8,027,681 tons ; 
metallurgical products for 2,048,478 tons; and agricul- 
tural products for 3,783,157 tons. 








TYLER AND CO., ENGINEERS, LONDON. 


AUTOMATIC DOUBLE FEED CRANKPIN 
LUBRICATOR. 

WE illustrate on this page an ingenious form of 
crankpin lubricator, made by Messrs. W. H. Willcox 
and Co., of 34 and 36, Southwark-street, London, S.E. 
The body of the lubricator is of gun-metal, and screws 
into the connecting-rod end. A glass cylinder, made 
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oil-tight with packing rings at top and bottom, is 
placed inside the lubricator body, and as holes are cut 
through the latter, the amount of oil in the lubricator 
at any time can be seen. ‘This glass cylinder is 
secured in place by Farr down the screw cap 
cover. A plunger a fits loosely into the oil channel 
leading to the crankpin. The shoulder on which it rests, 
when the engine is standing, is, however, ground on to 





its seat, so that the level of the oil being below the 
upper edge of the plunger, none can flow down to the 
crank as long as the engine is at rest. When, however, 
the engine is running, the inertia of the plunger causes 
it to vibrate, thus allowing oil to flow down to the 
crankpin through the annular space between the 
plunger steam and the main oil channel. At the same 
time the oil is also caused by its inertia to oscillate, 
and consequently is enabled to flow over the top edge 
of the plunger and through the central hole in it down 
to the crankpin. The rate of feed is controlled by 
limiting the travel of the plunger by the screwed stem 
shown above it. This stem is packed bya stuffing-box, 
which is left sufficiently slack for the stem to be easily 
turned by hand. 





LIGHT RAILWAYS.* 
By Mr. J. Watwyn Wuirts, Widnes. 
(Concluded from page 818.) 

I wit take as my type of narrow gauge a 2 ft. 6in. 
tramway I have recently laid down near York. This 
will be a fair specimen of a tramway under average con- 
ditions, as part of it was run perfectly straight on the 
level, whilst part of it ascends an incline of 1 in 16, and 
involved making a heavy embankment 14 ft. deep in the 
deepest part. This is steeper than I recommend, but we 
could not have reduced it without involving a heavy ex- 
penditure for embankment, 

The traffic is at present hauled by horses, but a steam 
or electric locomotive will be ultimately used when the 
traffic calls for extra power. 

This line is intended for both passenger and goods 
traffic, the latter principally coal, in trucks carrying about 
2 tons each. A very light rail would, therefore, have 
suited, say 12 lb. per yard, but in view of the probable 
ultimate use of steam power, I increased the weight to 
18 lb. per yard of rail, and to the section shown in 


>>, 





2 





21354 
Fig. 1, annexed, the rails being of the flange or Vignoles 


section, rolled from Bessemer steel, having a hardness 
of .30 to .35 carbon. Mechanical and chemical tests: 
Silicon, .09 per cent. ; manganese, 1.00 per cent. ; phos- 
phorus, .08 per cent.; and a tensile strain of about 35 
tons per square inch of section. 

The steel for the sleepers was of a softer quality, having 
carbon about .20, and a tensile strain of about 26 to 30 
tons per square inch of section, with a contraction of area 
of 30 per cent., at the point of fracture. As it was pro- 
posed to use unskilled agricultural labour, I decided to use 
steel sleepers, to the section shown herewith, \V7, these 
being very — to lay, with no possibility of the gauge 
spreading, and the subsequent maintenance being very 
trifiing for many years to come. 

Of course, wooden sleepers would have been much 
cheaper in first cost, but the subsequent renewals and 
maintenance would have been very heavy, and the steel 
sleepers are much cheaper in the end. 

The steel sleepers were 3 ft. 6 in. long, and 6 in. wide, 
#; in. thick, and are dipped hot in Dr. Angus Smith’s 
solution, consisting of about five parts creosote to one of 
tar. This prevents rust, and, oie endlaies care, should 
easily last 20 to 30 years. 

For the joints we used joint sleepers of the type Fig. 2. 





You will see the back fish casting, as we call it, has four 
studs ; two of these studs engage into the two fish-holes 
at one end of a rail, the other two studs engaging into the 
corresponding holes in the adjacent rail. hook-bolt, 
passing through the centre of this casting, secured the 
ends of each rail, and thus bound the whole closely 
together, so that there was only one bolt, nut, and washer 
for each joint. The fish casting has a further advantage 
—that, taking its bearing on the outside of the rail and 
under the head, it prevented any tendency there might 
be of the rail turning over. : f 
To fasten the intermediate sleepers, the rails were laid 
on the sleeper, the outside flange of the rail resting in the 
riveted lip on the sleeper, which thus prevented the gauge 


* Paper ‘read before the Liverpool Chamber of Com- 
merce. 











846 


ENGINEERING. 


[Dec. 28, 1894. 











spreading. The swivel spring-clip loosely riveted on the 
ame inside of the rail, was then merely knocked round 
with a hammer on to the rail flange, the end of the cli 
springing on to the flange, and thus holding it tight with 
@ positive spring, which takes up any wear there may be 
on the rail. To assist the clip ia rising on to the rail 
flange, one corner is slightly turned up as shown. The 
square cornersof this clip, spring up against the web of the 
rail, preventing any tendency of the clip to work back. 

A further advantage of this form of sleeper is that, 
owing to its wedge shape, it readily seats itself into the 
ballast, thus requiring little or no packing, while the 
centre of the sleeper being filled with ballast on the top, 
a good track is left for the horses, and the sleeper stiffened. 

The comparatively deep form of the sleeper, combined 
with the triangular section formed by the cross-bars, 
makes it very strong for the weight of metal in it, and 
prevents any tendency to buckle. The line can be laid 
very rapidly with these sleepers, with absolutely un- 
skilled labour, as the gauge cannot possibly get wrong. 

The contract price for the whole of this railway, 2805 
yards long, including cost of all material, railway car- 
riage, laying complete, with all excavation, earthworks, 
a ballasting, and two steel bridges over a stream 20 ft. 
wide, was 991/., made up as follows, viz. : 


p 6 6d 
Permanent way material ... 48115 4 
(or at the rate of 3007. per mile) 
Laying, ballasting, excavation, em- 
bankments, packing, &c. s 509 4 8 





Or a total cost per mile (includin 
all labour in laying) of ... ses 620 0 0 


Detailed Cost of the Tramway. 
One mile 1045 yards long, including 
sidings, 2 ft. 6 in. gauge, 45 tons 
2 cwt. new steel rails, 18 lb. to 
yard, 24-ft. lengths, at 5/. 7s. 6d. 


per ton bes sae a os 242 8 3 
2405 steel intermediate sleepers, 
3ft. 6 in. by 6in. by #5 in., ab 
1s. 5d. each ... 5 ms os 70: 7 1 
400 fish-joint steel sleepers, 
3 ft. 6 in. by Gin. by xs in., ad 
2s. 6d. each ... eos oN = 50 0 0 
Four sets switches and crossings 
complete, at 4/, 15s. a set... <3 19 0 0 
For materials alone 48115 4 
or about 300/, per mile. 
Labour : : 
Laying 2805 yards ab £ 8. d. 
4d. per lineal yard... 4615 0 
Turning over sods and 
preparing formation, 
1933 lineal yards by 
1} yards wide, 2416 
square yards, at 3d. 
peryard .. ses 30 4 0 
Levelling, 1130 cubic 
yards cutting at 1s. a 
yard ... os Sac 56 10 0 
Embankment, 2064 
cubic yards, at 1s. 
per yard... - ioe € 0 
Underballasting with 
gravel and cinders 
290 cubic yards, trans- 
port and laying, 5s. 
per cubic yard ae 7210 0 
Top ballasting and 
ae 2800 yards 
ong by 24 ft. wide by 
3 in. deep, 194 cubic 
yards, at 5s, 6d. per 
cubic yard ... sos 53 7 0 
oteaaial and laying 
four level crossings 
at gates, &c., for 
cartways, 25s. each... 5 0 0 
Providing and fixing 
one iron gate a 6 0 0 
Total cost of labour 37310 0 37310 0 
Two steel bridges, one 23 ft. span, 
one 12 fb. span, complete, with 
wood decking, &c.... - a 3412 6 
Four wood bridges over open drains 11 0 0 
900 17 10 
Add 10 per cent. for engineering, &c. 90 2 2 
Total for railway complete... 991 0 0 


To this must be added fencing at the rate of about 3s. 
per yard of railway, making a total of about 7s. 1d. 
per lineal yard for the railway complete, including all 
charges—earthworks and bridges. This does not include 
the cost of land, which varies in different districts. 

Asa rule, the rolling stock of a — tramway, say on 


a length of 10 miles, with suitable sidings, may be taken 
as follows : 
Price per Mile. 
£s. d. 
One teuth of an engine me ex 55 0 0 
Four goods trucks... — ots 40 0 0 
One platform truck ... “ aS 6 00 
Half of two passenger carriages, 
(one closed, 80/., one open, 40/.)... 60 0 0 
One-fifth of a brake-van.... at 600 
wm trolley... .. ... 200 














© s. <a. 

Tools, plant, &c. Bes aus Se 26 0 0 
Proportion for spare engine ie 55 0 0 
Rolling stock per mile... 250 0 0 


Had this line been laid with ordinary permanent way, 
as used in England, with bull-headed steel rails, chairs 
and creosoted sleepers, the price would have been about 
3036/. per mile, made up as follows : 


Cost of Permanent-Way Railway. 
With new steel bullheaded rails £ 2s. d. 
75 lb. to the yard ; wood sleepers, 
9 ft. by 10 in. by 5 in., with 
chairs, fishplates, fishbolts, chair 
spikes, and oak chair keys, at 


lls. per yard ee oe 5s 968 0 0 
Laying, ballasting, boxing, and 
lifting, including cost of ballast, 
bottom ballast 10 ft. wide 6 in. 
thick, at 4s. per yard, or ... ae 352 0 0 
Total per mile 1320 0 0 
The earthworks, excavating, em- 
bankment, and engineering, &c., 
about 19s. per yard, or <7» dean 10210 
Total cost per mile... 3036 0 0 


This does not include the cost of land, or fencing, which 
would run out to about 1s. 6d. per lineal yard for creosoted 
rail and post fencing, or 264/. per mile of railway. 

This tramway runs alongside the main line, where it is 
divided into a double line. The tram wagons run along- 
side the inside line, whilst a portable crane, capable of 
lifting 2 tons, with a 16-fb. jib, runs along the outer line, 

The main-line coal-wagons carry six square boxes of 
about 2 cubic yards capacity, as already described. 

There is only one curve of 200 ft. radius, the other 
curves being but slight; a set of safety switches is put at 
the top of each of the inclines in case of runaway wagons. 

One horse draws the six loaded wagons to the foot cf 
the steep incline. The wagons are detached there and 
hauled up the incline separately. 

For purposes of comparison I now give the cost of dif- 
ferent gauge tramways, with steel sleepers complete, all 
ready for laying, delivered free on board at Liverpool at 
to-day’s prices, which are exceedingly low. The actual 
laying and ballasting would cost about 20 per cent. 
extra in each case, assuming the formation to be already 

repared, or including formation, cuttings, embankments, 
aying and ballasting, about 100 per cent., more or less, 
depending, of course, on the local circumstances. 


Prices of Steel Railway, complete, with Steel Flange Rails, 
Steel Sleepers, including Fish-Joint Sleepers, or with 
Fishplates, Bolts and Nuts, with all Fastenings. 





Weight per |Will Carry a} Price per | Price per 
Yard of Gauge of | Load on 4 | Yardof | Mile of 
Rails. Y: | Wheels of Railway. Railway. 
Ib. in. tons 8. d. & 
14 1g 3} 2 8 195 
16 20 4} 25 210 
18 24 | 5 3 0 265 
20 30 5} 3 5 300 
24 30 8 3 9 330 
30 30 94 5 2 455 
40 1 metre 16 5 8 498 











These prices do not include switches and crossings, &c. 


Where the tramway goes through ordinary well-drained 
meadow land, a good way of preparing the formation, 
where the line follows the ordinary contour of the ground, 
is simply to plough the land along the line of railway to 
the required width, turning the ground inwards from each 
side, which thus makes the track slightly raised above the 
general level, and a good drain on either side. 

A few inches of stone or gravel ballast spread over 
this completes the formation ready for the sleepers and 
rails, the thickness and quality of this bottom ballast, of 
course, depending on the nature of the ground and of the 

uantity of traffic. If good coarse ballast is scarce, and 
the — of a clayey nature, a cheap way of preparing 
good ballast is to burn the clay got out of the cuttings, 
with coal or slack, putting a layer of fuel between each 
layer of clay, and forming the whole into a large heap of 
burning substance in the manner of a brick kiln. The 
clay is burnt into a kind of brickbats, which make excel- 
lent bottom ballast, if burnt sufficiently hard. 

The rails being laid, the material for the top ballasting 
is then run along the line in tipping wagons where re- 
quired, then tipped on either side and spread around the 
track and under the sleepers where necessary, the sleepers 
being lifted when required with levers to the required 
heights as indicated by the sighting boards, and packed 
to that level with the ballast, by means of beating picks. 

I will now give a fairly approximate estimate of the cost 
of building a narrow-gauge railway, with everything first- 
class, with working expenses and receipts. I will take as 
my basis a single-gauge railway 10 miles long through 
mainly agricultural district, with a small manufacturing 
village on the way or at the terminus. I will assume that 
we lay our line, in first-class condition, on a properly bal- 
lasted formation, but mainly following the ordinary con- 
tour of the ground. The rails tobe steel, 30 lb. per lineal 

ard, having steel sleepers 4 ft. 6 in. long, with fishplates, 
lts, and nuts. 

This line would stand a lot of wear and tear, and 
require very little for maintenance, and would certainly 
last, with a very little attention, for more than the 13 


; Per Mile. 

Steel rails, 47 tons 5 cwt., steel £s. d. 

sleepers, fishplates, and bolts ... 455 0 0 
Two sets of switches and crossings 20 0 0 
Laying, ballasting, and ordinary 

earthworks, 6 ft. formation _... 370 0 0 
Fencing at 2s. 6d. per yard 00 
Rolling stock per mile a sa 250 0 0 
Land, 2 acres at 150/. per acre... 300 0 0 


Station buildings at terminus, 
water tank, — shed and pit, 
automatic road gates, and tele- 





phone, &e. .. 200 0 0 
Total cost per mile vos 1,826 0 0 

Add 10 per cent. for engineering 
and contingencies ... wea sie 181 0 0 
1,996 0 0 
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Total cost for 10 miles being, say ... 
Say, 20,000/. capital. 


Our expenses of working and 
management, including a secretary 
and manager at 156/. per annum, 
and seven men and a boy will be, 
per week ye Ses es ss “S12 

Coal, 4 tons at 10s. per ton ... : 

Oil and waste, &c. .... 5 

General sundries, stamps, &c. 


mOn 
_ 

oooo 

oooo 


Per week 15 10 “0 
We assume that our trains make six trips per day, 
three out and three home, as per annexed time-table, 
Each train should carry, on the through journey, 


a. a 
10 first-class passengers, average 
6d. eac s56 as Se ae 050 
20 second-class passengers, average 
3d. eac Bs st _ aes 050 
Light goods, milk, and terminal 
charges... aan sis sa ie 050 
Five goods wagons, averaging 4tons 
each = 20 tons at a charge of 2d. 
per mile, average 6 miles each 
journey nt as Ae fe 100 
Total receipts per train... S1i 0 


or 631, per week and 61. 6s. per mile of railway, making 
3s. 6d. per train-mile. 


Our expenses will be: Per Week. 

> 6. d, 

Wages, &c., as above ... sak bes 1510 0 
Depreciation on rolling stock, 15 per 

cent. on 250. aes Sas fas 016 4 
Depreciation on permanent way, 74 

per cent. on 5751. ... a wee 016 7 
Depreciation on fencing, 74 per cent. 

on 2201. ~ oe ‘- eS 064 
Rates and taxes, 2s. in the pound 

on 1500/., insurances, &e. ... usa 217 9 

Total expenses per week 20 7 0 


equal to 2/. 0s. 8d. per week per mile of railway, and 
1s. 14d. per train-mile, being 32 per cent. of gross receipts. 
Thus our installation of 2000/. per mile should yield us a 
clear profit per mile per week of 4/. 5s, 4d., or 221/. 17s. 4d. 
per annum, or a profit of 11 per cent. per annum. 


Details of Expenses of Management. 


Wages at 

per Week. 

; £ 3s. d. 

1 secretary and manager _... ies 3.0 0 

1 engine-driver ... ie as 200 

leonductor... ys ass ‘ 110 0 
1 fitter and repairer and assistant 

engine-driver... oes oe ee a a 

1 shunter and porter ... 1 5 0 

1 platelayer 110 0 

1 labourer 100 

DOF..<. ss. 07 6 

Per week . 12 0 0 


Four of these men would always be available for tran- 
shipping goods at the railway end. 


Time-Table for Light Railway (10 Miles Long). 
Home at Town Terminus. 


Journey. Depart. Arrive. 
1, Out ... 80am. 8.50a.m. Passengers and goods 
through. 

8.50 ,, 9.30 ,,  Shunting and tran- 
shipping from light 
to standard gauge, 
and vice versd. 

Passengers and goods 
through. 

Shuntivg, &c, at 
home terminus. 

Passengers and goods. 
Shunting and taking 
up loads, &c., from 
farm sidings on the 
way. 

Dinner. 

Shunting and tran- 
shipping, &c., ab main 


2. Home... 9.30,, 10.20 ,, 
40205, “Th0'.s 
$°Onb ...4K0 .,- R80 ;, 


12.30 p.m, 1. ' 
| Te 





years on which I base us | estimate. 
The cost of laying the line would be as follows : 





line end. 
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Arrive. 


3.30 p.m. Passengers and goods. 
Shunting and setting 
down loads, &c., at 
farm sidings on the 
way. 

Shunting, &c., at 
home terminus. 

Toe and goods 
through. 


Journey. Depart. 
4, Home... 2.0 p.m. 


330, 40 ,, 
5. Oub ... 40 4, 4.50 ,, 


4.50 ,, 6.0 ,, Shunting and tran- 
shipping. 

6. Home... 6.0 ,, 6.50 ,, — and goods 
; through. 


A lighter railway, with 20-lb. rails and similar equip- 
ment, could be built for 14007. per mile, running only four 
trains per day, and after making all allowances for de- 

reciation, taxes, &c., having a weekly revenue of 42/. 

or the 10 miles, equal to 3s. 6d. per train-mile, and ex- 

penses of 187. 15s. 9d. per week, or 1s. 6.7d. per train- 
mile, equal to 44 per cent. expenses to gross receipts, 
leaving a profit of 2/. 6s. 6d. per week, or 84 per cent. 
per annum. Or with six trains per day: 


Weekly revenue, 587. 10s., or 3s. 3d. per train-mile, 
= expenses, 18/. 17s. ,, 1s. O4d. ,, as 


making the expenses 324 per cent. of the gross receipts, 
and leaving a profit of 3/. 19s. 4d. per week, or 144 per cent. 
per annum. 

Where the line crosses the highways, &c., I would 
advocate the employment of gates of such a width that 
one (or two) will cover the width of the tramway, and 
the two gates together cover the width of the high- 


way. 

When the engine approaches the oy, say, within 
50 yards or so, it will slow down to a walking speed; a 
suitable spring striking plate on the locomotive then 
moves a fixed lever, which automatically opens both 
gates, by suitable connecting-rods, and so opens the rail- 
road and closes the highway completely on one side. 

As soon as the train has passed, a similar striking plate 
on the brake van moves another lever which closes the 
gates. The striking lever is so placed that the engine- 
driver has full view of the highway, to see that the road- 
way is clear before opening the gates. 

A suitable lamp on the gates would indicate to pas- 
sengers on the highway if the roadway were open for 
them, at night time. There is thus no possibility of 
animals straying on to the tram line. 

The narrower the gauge the greater is the necessity to 
keep the permanent way in good order, as inequalities 
are of more moment, hence the advisability of using steel 
sleepers for these narrow gauges. There is no doubt 
that much of the smoothness of running on the Festiniog 
line is due to the excellent condition of the permanent 
way, and the use of parabolic curves, which I recommend 
in all cases, as although the curve is rendered sharper in 
the middle, it is much easier on commencing off the 
straight, and, again, the curve gets gradually easier on 
leaving, and regaining the tangent. : 

Regarding the question of size of rolling stock, 
I may here remark that on the standard gauge the 
wagons are too narrow to give the best results, for stan- 
dard gauge vehicles are not as a rule wider than 7 ft. 9 in., 
whereas on a 8 ft. 6 in. gauge an inside width of 7 ft. can 
easily be obtained if necessary, the actual capacity per 
lineal foot may be 90 per cent., while weight for weight 
the capacity for the narrow gauge is 20 per cent. more 
than the standard gauge vehicle, and therefore the cost 
is less. 

The Bombay, Baroda, and Central India Railway is 
461 miles long, and is ag oe fed by light railways or 
feeders which contribute largely to the success of the 
main railway, paying, as it does, 6/. 15s. per cent. per 
annum. ‘The following Table from the chairman’s 
(General Trevor) letter to the Times of November 1, 1894, 
will show how well these light railways pay : 





gauge, which would have answered all requirements, the 
ine might have been made in this country and laid down 
there in less than six months, assuming, of course, the 
roadway was cleared. 

The weight of material of the narrow gauge, allowing 
for extra long sleepers for the sandy formation, would be 
about 23,000 tons, as compared with 53,000 tons for the 
standard gauge, facts which speak for themselves. 

Due honour should be given to those pioneers of narrow 
railways, the late Mr. Spooner, engineer of the Festiniog 
Narrow Gauge Railway, and to Mr. Fairlie, for his admir- 
able four-cylinder bogie engines, to run on this narrow 
gauge. So many descriptions have been given of this re- 
markable narrow-gauge railway thatI will not take up 
your time by describing it. It will be sufficient to say 
that it is about 144 miles long, 1 fb. 114 in. gauge, and 
carries both goods and passengers. On this line a gross 
weight of 206 tons has been drawn up a gradient of 1 in 
85 by a i engine. 

The total expenditure on capital account has been about 
151,000/., and the dividend varies from 3 to 4 per cent. 

e Isle of Man railways, 27 miles long, are built toa 
gauge of 3ft. The maximum gradient is 1 in 65, and the 
minimum curves 10 chains radius. Kails 40 lb. per yard. 

The locomotives have a single bogie in front and weigh 
about 18 tons. They will, in favourable weather, take a 
load of 15 coaches and 360 passengers up the steepest 
incline. 

The cost of working the locomotives, including cost of 
repairs, averaged last year 5.75d. per train-mile. 

he box wagons will carry 6 tons, the weight of the 
wagon itself about 2 tons 12 cwt., thus showing a fair 
gyre of net to gross load. 

The total expenditure on capital account to December 
31, 1893, amounted to 266,645/., or about 9875/. per mile, 
including all costs and equipment, &c. 

The receipts and disbursements of the company during 
the past year have been as follows: 


Receipts. 

£ s.d. 

Passengers ... ie tad wa 20,767 0 10 
Parcels, horses, carriages, &c. ... 1,874 11 11 
Mails Rs eee ae Sas 325 0 0 
Merchandise, minerals, &c. 2,975 4 2 
Rents, &e. ... oF aes 393 12 7 
Transfer fees 7 2 6 
26,342 12 0 

Disbursements. 

Working expenses at aw 12,445 15 5 
Rates, taxes, and law charges ... 18119 2 
Compensations_and losses 3 711 
12,631 2 6 


In 1892 the gross receipts on revenue account amounted 
to 26,435/. 14s. 5d., and the total expenses to 12,954/.9s. 2d.; 
therefore there has been a decrease of 93/. 2s. 5d. in the 
receipts, and of 3237. 6s. 7d. in the expenses. 

The average receipts per mile of line per week amounted 
to 182. 14s. 3d. and the expenses to 8/. 19s. 5d 

During the year 648,779 passengers travelled over the 
lines of railway, as compared with 670,288 passengers in 
the previous year, being a decrease of 21,509 passengers ; 
and the train mileage has been 123,759 miles, as against 
120,430 miles in 1892. 

The quantity of merchandise and minerals conveyed 
over the lines amounted to 22,794 tons, as against 20,532 
tons in the previous year. Increase, 2262 tons. 

This company paid last year dividends at the rate of 
5 per cent. per annum on the preference stock and 5 per 
cent. on the ordinary shares, which is a very good result, 
bearing in mind the difficulties of the traffic, there being 
an inflated traffic during the summer, and very little 
comparatively during the winter. The trains ran last year, 
passenger and goods mixed, a total mileage of 123,759. 

One line in the North-West of India is about 75 miles 
long, 30 in. gauge, constructed of steel Vignoles rails 
20 Ib. to the yard, laid on steel sleepers 2 ft. 9 in. apart, 
































Net Revenue. 
Miles. Gauge. Name of Railway. Period. Capital Cost. 
Amount, PeCapital. 
ket rupees rupees 

.y “at } Rajputana Malua .| Year ending June 80, 1894 | 14,54,59,023 | 1,47,26,718 10.10 

72 2h ft. 

93 wae His Highness the Gaikwar’s Railway; Ditto 56,35,592 95,914 7.00 

13 54 ft. 

17 Notre | Deesa Railway .. a ia - Six months, 1894 4,03,474 13,761 3.41 
364 Wakes. \ | as a _— ig - - Year ae, ee 31, 74,40,382 4,59,680 6.17 





In Woolwich Arsenal there is a narrow railway of 18 in- 
gauge, on which engines run, weighing over 10 tons, 
while a similar railway runs all over the Crewe Works of 
the London and North-Western Railway, in and out of 
the various shops, around corners, across yards, &c., and 
even between the ordinary standard gauge on which the 
main line engines, &c., run. It is a curious sight at Crewe 
to see one of these little engines, over which one might 
easily jump, towing along, say, a big main-line tender that 
has just been finished. . 

It will be remembered that some years ago the British 
Government attempted to lay a railway from Suakim to 
Berber, in Egypt, a distance of about 330 miles across the 
desert, of the full standard gauge of 4 ft. 84 in., and 
naturally enough failed to complete it. ¢ 

Now if the proposed line had been of 2 ft. or 2 ft. 6 in. 





with locomotive passenger cars and goods wagons. The 
trains have a speed of from 10 to 25 miles an hour, and 
goods and passenger trains run at stated intervals, as on 
ordinary main lines. There are about 70 miles of narrow- 
gauge railways in County Antrim in Ireland, now at 
work. On the Ballymena and Cushendall Railway, used 
for mineral traffic, the working expenses average about 
38 per cent. of the receipts; the average cost per mile 
proper, including all preliminary and Parliamentary ex- 
penses, but exclusive of land and rolling stock, was 36001. 
to which might be added a further 900/. per mile for land 
and rolling stock. 

Narrow-gauge railways have been constructed to the ex- 
tent of hundreds of miles through India, Norway, Queens- 
land, Canada, and the United States, where the stan- 
dard gauge is 3 ft., with great savings in working expenses. 





On narrow-gauge railways in Ireland, the wagons are 
constructed to hold 6 tons of goods, with a tare of 24 tons. 
On some of the wide gauges, as at present worked, the 
proportion is as high as 1 to 1, «.¢., 6 tons of paying load 
to 6 tons of deadweight, while on a narrow railway of 
2 ft. 6 in. gauge, a wagon weighing only 2 tons deadweight 
will carry a load of 5 tons. 

There are in the United Kingdom 960 miles of tram- 
ways, representing a capital expenditure of 14,104,152/., 
and carrying annually 598,289,509 passengers, being equal 
to 623,218 passengers per mile per annum, costing 5.65d. 
capital expenditure per passenger. 

he standard railways, with a mileage of 20,000, capital 
expenditure of 990,000,000/., only carry 900,000,000 pas- 
sengers annually, or 45,000 passengers per mile, at a 
capital expenditure of 22s. per passenger carried per 
annum, or nearly 47 times as much as the tramway. 
For tramways, cheap fares, and consequently cheap 
working and haulage expenses, are requisite. 

In the City of Liverpool, having a population of 
518,000, there are 61 miles of tramways operated by 
horse-power, by which about 18,400,000 passengers are 
carried annually at a cost of 90.69 per cent. of the gross 
receipts, whereas the City of Boston, with a population 
of 600,000, is provided with a system of electric tramways 
270 miles in extent, which carry about 115,000,000 pas- 
sengers annually, at a cost of 55 per cent. of the gross 
receipts. This instance suffices to show the superior 
economy of electric traction. The average net earnings 
of our tramways in England are gained by an expenditure 
equivalent to 80 per cent. of the gross receipts. Every 1d. 
per car-mile saved in working expenditure on English 
tramways means a further gain to the shareholders of 
300,000/., equal to 8 per cent. on the capital. A large pro- 
portion of these tramways are worked by horse power. 

If a good steam or electrical service were a opted, ib 
would be possible to improve the earning 7—y of a 
horse tramway by more than 35 per cent. The objec- 
tion to horse power, in addition to the extra expense, is 
the limited speed and power available. Cable traction is 
very heavy in initial cost. Steam traction, though fairly 
satisfactory for the country, is too noisy and dirty for use 
in towns. Electrical traction has none of these disadvan- 
tages. 

egarding haulage, I consider that electric traction is 
by far the most suitable motive power for these light 
railways, as the electric motors being generally on the 
cars direct, the heavy weight of the steam engine is 
avoided, and there is consequently much less strain on the 
rails, embankments, and bridges, enabling lighter rails to 
be used, and the power is better equalised in going up 
heavy gradients and round sharp curves. It generally 
happens, too, in country districts that a wate may be 
made use of as the prime source of power, thus vastly 
reducing the working expenses. 

For purposes of comparison I now give a few figures 
giving the cost of working some electric tramways: 


Pence per 
Car-Mile. 
Frankfort-Offenbach Electric Tramway 
for year 1890: fuel, wages, salaries, 
maintenance of machinery, line, and 
buildings, taxes, depreciation, &c. ... 4.60 
Halle Electrical Tramways: ditto ... 2.62 


(Ratio of operating expenses to re- 
ceipts, 54.5 per cent.) 
Brighton Electric Railway _... ae 4.00 
(Ratio of operating expenses to re- 
ceipts, 55 per cent 
Bessbrook and Newry (water power)... 3.97 
South Staffordshire Tramways (under) 4.00 
Liverpool Overhead Electric Railway 


(under) 4.00 


The Electric Construction Company, Limited, inform 
me that they are running the South Staffordshire electric 
tramways at under 4d. per car-mile, including all ex- 
penses, such as fuel, repairs, labour, and management. 

The trolley system of electric haulage has just been substi- 
tuted for horse haulage at Chemnitz, narrow gauge. The 
wires are simply hung from hooks fastened to the house 
walls, thus saving the expense and unsightliness of poles. 
The system is cheap, simple, convenient, easily A morn 
able, and free from much of the ugliness inseparable from 
the trolley system. The cars run at the rate of 220 yards 
per minute in the heart of the city, and 350 yards in the 
suburbs. The cars have no conductors, the motor man 
being the only person representing the company, the 
saving to the company being about 2200/. per year. The 
fare is 1}d. on all routes, including transfers. Fare 
boxes are attached to the front and rear parts of the car. 
The increase of traffic since the change from horse to 
electric propulsion is said to be 60 per cent., notwithstand- 
ing a strenuous opposition for a long time to the change, 
and a year of bad trade, 

When the ones of suitable power for the Liverpool 
Overhead Railway came to be discussed, the Electric Con- 
struction Company undertook to work the traffic at a cost 
not exceeding 4d. per train-mile, at a speed of 35 miles per 
hour. Each train consists of two bogie cars, each 48 ft. 
long, with a seating capacity for 114 passengers, and 
weighing 40 tonsin all. Thus the cost of haulage alone 
is },d. per ton-mile, or ,,d. per passenger mile. During 
a space of six months the line ran 243,539 train-miles, 
and carried 2,475,639 passengers. The actual cost of 
haulage, I understand, is something less than the contract 
price of 4d. 

The Bessbrook and Newry Tramway was constructed in 
Treland to carry coal and flax from the wharves to the mills, 
and the finished product back from the mills to the ships. 

The conditions required of the line were to take 10 
trains per day in each direction, carrying 100 tons minerals 
and goods each way, and, if necessary, 200 tons, besides 
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passenger traffic. The line is 3 miles 2.4 chains long, 
the maximum gradient 1 in 50, and the average gradient 
lin 86. At each terminus there is a loop of 55 ft. radius, 
so that the cars always run in the same direction, without 
reversing. 

Dr. Ed. Hopkinson undertook the conditions to work 
this traffic by electric haulage, guaranteeing that the cost 
of working the line, after six months’ trial, should not 
exceed that of steam traction upon a similar line, the 
electric current being generated by water power. 

A peculiar feature of this line is that it was necessary 
to run some wagons on it that would travel on the ordinary 
road as well as on the railway—i.e., the wheels could not 
have flanges on, so that a special arrangement of rails was 
necessary. 

The main running rails are of ordinary flange section, 
41} lb. per yard. A second rail was run outside the 
main rail weighing 23} lb. per yard, and Zin. below the 
main rail, which thus ated as a guard rail. The flange- 
less wheels run on the outside lighter rail, being, of 
course, kept on the rail by the main rails on each side. 
The wheels are loose on the axles, and these work loose on 
the journals. 

The electric locomotive cars, which, of course, run on 
the heavier rails in the ordinary way, were to have suffi- 
cient power to draw a gross load of 18 tons on the up 
journey, against the grade, in addition to the weight of 
the car itself and a f ull complement of passengers, at an 
average speed of six miles an hour, or a load of 12 tons at 
nine miles an hour, 

The electric current is carried along a centre insulated 
rail of inverted channel section of soft steel, except in 
one point, where the railway crosses a country road at 
an oblique angle, where the current is carried by over- 
head wires over the road. The electric motor cars are 
carried on two four-wheeled bogies, with a wheel base of 
4 ft. 6 in., one of which carries the electromotor, the 
total weight of the car being 8} tons. The average ton- 
nage of goods and minerals carried on the line is 16,000 to 
17,000 tons per annum, the number of passengers about 
100,000, with a train mileage of 21,000 miles per annum. 
For the half-year ending June 30, 1887, when the line 
was started, the cost per train-mile, including wages, re- 
pairs, and renewals, oil waste, and rent of water power, 
was 4.2d., while for the year ending 1891 it was 3.94d., 
the total figure being 345/. 14s, 9d., which shows that the 
life of the electrical plant is satisfactory, the item for 
repairs being very small. 

“he cost of the electrical equipment of this line was as 
follows : £ 


Turbine, pen trough, &c. ... Ses ee 330 
Conductor of channel steel in centre of 
rails, av 200/. per mile... ae ag 600 
Two generator dynamos, instruments, &c. 450 
Two locomotive cars, including extra 
equipment, &c.__.... a ik -» 2190 
2500 


ncluding delivery and erection, 

The Douglas and Laxey Electric Tramway was opened 
in July of this year, and is for many reasons the most 
noteworthy undertaking of its kind in Great Britain. 

I have here a drawing of the gradients, which you will 
see are constant and heavy, and from 1 in 20 upwards, the 
average inclines being about 1 in 24 to 30. 

The total length of the line is a little under 7 miles. 
The line is double throughout, and of 3 ft. gauge, 40-lb. 
steel flange rails on wood cross sleepers, the cars being 
about 6 ft. wide. 

The electric generators are placed at each end of the 
line, with a balancing set of 240 patent chloride storage 
cells at Groudle, 24 miles from Douglas. These accumu- 
lators take up any excess power generated by the dynamos, 
and give out power to the motor cars when the dynamos 
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fall short. This is quite a new feature in electric trac- 
tion, and the result will be watched with interest. At 
the same time these storage cells will run the line entirely 
during the winter, when only two trains each way are run 
per day, the batteries being charged about once a week, 
80 saving the expense of keeping the dynamos running 
every day. 

The working current is carried by overhead wires, sus- 
pended from steel poles, 16 ft. above the rail level, these 
overhead wires being fed from an underground lead- 
covered, steel-armoured feeding cable, the return being 
made along the rails, which are bonded together by copper 
strips riveted to the under flange. The current is taken 
from the conductors by collectors, consisting of two cross- 
bars, one at either end of the car, extending the whole 
width of the car, and held up against the conducting wires 
by suitable springs. 

The advantages claimed for this system over the 
American trolley system are that the overhead wires 
can be swung at less tension, and that the position over 
the line is of small importance, as the collecting surface 
is 6 ft. wide. This is very desirable on this railway, as 
the curves are so sharp and so many, as little as 30 fo. 
radius, that I have seen the conducting wire at the ex- 
treme edge of the collecting bar and the next moment at 
the opposite edge. A trolley wire on the American plan 
needs most careful erection and supervision. Some ex- 
ception might be made to the rubbing noise caused by the 
rigid collecting bars, and —, the wires will not 
stand so long as by the trolley system, but Dr. Hopkin- 
son will doubtless remedy these features. There are two 
motors on each hauling car, with helical steel single re- 
duction gear. These motors together give 3000 lb. trac- 
tive force at the periphery of the wheels. This line has 
been an exceedingly expensive one to build and equip, 
nearly the whole of the roading being blasted om ban 
the side of the cliffs, and in one ge the line runs over 





a conerete bed 18 ft. thick. The cost of making and 





equipment has been nearly 150,000/., but it is believed 

the receipts will justify the expenditure, 

Prices of Steel Permanent Railways complete with all 
Fastenings, Fishplates, Bolts, and Nuts. 


Weight To Carry Approximate Cost 
per on Four Weight per Gauge. per 
Yard. Wheels. Mile. Mile. 
Ib. tons tons in. £ 
16 4} 33} 30 825 
18 5 39 30 358 
20 5} 44} 30 395 
26 7 5G 30 485 
30 94 66} 30 550 
40 16 95 36 750 


Or on the author’s system, using patent fishjoint 
sleepers without loose fishplates : 














Esti- | Per 
aaa mated to Yard | Per Mile 
Carry per of Rail- of Railway. 
Axle. | way.* | 
Permanent way, with rails 10 Ib 
to yard, for 18 in. gauge of s. d. 5-6. .@, 
railway .. es i -.| 1500 Ib. 23 | 198 0 0 
Permanent way, with rails 12 lb. | 
to yard, for 20 in. gauge of | 
railway .. ~ Se ..| 1}tons | 2 9 | 242 0 0 
Permanent way, with rails 16 Ib. | 
to yard, for 20-in. gauge of 
railway .. ae ye i 8 4 | 298 6 8 
Permanent way, with rails 20 lb. 
to yard, for 30-in. gauge of | 
railway ; rh Ne it SE 5s 8 8 | 322 13 
Permanent way, with rails 24 Ib. 
to yard, for 36-in. gauge of 
railway .. os oe oat Oe tes 43 | 374 00 
Permanent way, with rails 40 lb. 
to yard, for 42-in. gauge of 
railway on - 2 ae 7 2 | 68013 4 








* All complete, ready for laying. 
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These prices include delivery within a radius of 20 miles 
of Liverpool. The expenses that add so much to the cost 
of railways are as follows: Parliamentary expenses, 
engineers’ fees, solicitors’ costs, officials’ salaries during 
construction, station buildings and accessories, with plat- 
forms, &c. ; junction sidings and signals, water wells, 
pumps, and tanks. ; ’ 

The total mileage of railways in the United Kingdom 
in 1892 was 31,383, including 11,065 miles of double line. 

The total capital invested to the end of 1891 was 
919,425,1217., or a total of 45,5367. per mile open. 


The total receipts per train-mile Total. 
from passenger and goods d. £ 
traffic amounted in 1891 to ... 58.12 81,860,607 
Total expenditure per train-mile 32.22 45,144,778 
Net earnings per train-mile ... 25.90 36,731,624 
Leaving a net percentage of earnings upon capital» 
4 per cent., the working expenses being equal to 55 per 
cent. of the gross receipts. 


The cost per train-mile on the standard railways during 
the year 1891 was 32.22d., made up as follows : 

Per ~~ 
Maintenance of way __... fe if 5.40 
Locomotive power ss Zs va 9 45 
Rolling stock ee o _ --- 2,96 
Traffic expenses ... ee ae ... 10.22 
General charges... we . ne 1.39 
Rates and taxes ... ae ae : 1.66 
Government duty... sis ase ie 0.25 
Compensation, personal injury ber 0.12 
ae damage to goods... 0.19 
Legal and Parliamentary expenses... 0.24 
Miscellaneous as fas «- OFF 


Average aggregate... 32.22 


On the new Zealand narrow-gauge lines the receipts 
were 4s. 9d. per train-mile, while the expenses, with grades 
of 1 in 35, are only 33. 7d., and on a portion of the line, 
where a great saving was effected by a grade of 1 in 15 
for 24 miles, not only in construction, but also in the cost 
of working, as against a longer circuitous route, the work- 
ing expenses were only 5s, 2d. per train-mile. 

A commission appointed in 1878 by the French Minister 
of Public Works to inquire into ‘‘ The Conditions for the 
Establishment of Secondary Railways” deduced a rule, 
founded on existing examples, to ascertain the probable 
working expenses of lines with light traffic. The rule, 
which is only applicable to lines earning not more than 
107. per mile per week, is as follows, viz., working ex- 
penses per mile = 2/. 10s. + 4 of weekly receipts. 

In the Chinese province of Yunnan the cost of pack 
carriage is 1s. per ton per mile. In the Shan States it 
amounts to 2s. per ton per mile, while grainin Burma 
is carried by aa hen Rangoon to Toungoo, 162 miles, 
for 5 rupees, less than $d. per mile per ton. Thus car- 
riage for long distances in Burma is 26 times as cheap as 
in Yunnan, and; 52 times as cheap as in the Shan States, 
thus showing the enormous advantages of light narrow- 
gauge railways. 

The mountain railway from Mandalay to Kunlon 
Ferry cost 122,614 rupees per mile (rupee is 1s. 3}d., 
and the 764 miles of railway from the Rangoon- 
Mandalay Railway to Ssumao, in China, could be con. 
structed on the same basis for 5,952,399/., or about the 
cost of 116 miles of English main line railway. 

On the Ballymena and Larne Railway the ruling 
gradients are 1 in 41 and 1 in 46 for a length of 1 mile 
37 chains, round some curves of 7 chains radius, from 
which their No. 3 engine brings up a net load of 80 tons 
at a speed of about 12 miles an hour, the rails used 
being 44 lb. per yard, sleepers 5 ft. 6 in. by 8 in. by 4 in. 

As regards working expenses on this railway, the 
receipts (in 1882) were under 9/. per mile per week, the 
working expenses on receipts were 58.11 per cent., and 
per train mileage 18.94d., and the traffic receipts 2s. 6d. 
per mile, the average fare per passenger 6.28d. 

The actual cost per train-mile was : 


d. 

Traffic ... ne 5.56 
Locomotive ... 4.89 
Permanent way = 3.53 
Carriages and wagons 1.13 
General charges... a te hs 2.16 
Compensation, loss and damage of goods _ 0.03 
Rates and taxes sas ae aaa 0.34 
Repairs and renewals 1.50 

Total age 4 19.14 


These items are all excessive, but still the line paid a 
dividend ; and I merely give them to show how the general 
expenses are made up, and where large savings can be 


effected. 

Mr. John B. Fell’s system of light tramways, which 
was adopted some years ago by the Army authorities at 
Aldershot Camp, was to carry the railway on iron girders 
or trestles, so as toavoid the heavy cost for earthworks, 
retaining walls, &c. His first railway on this system was 
8in. gauge, on the Parkhouse Mineral Railway, near 
Barrow-in-Furness, about 1870. It was 1 mile long, and 
was worked by a stationary engine and endless wire rope. 
It carried 26,000 tons of ore per annum, occasionally at 
the rate of 100,000 tons, when the mines produced it, and 
it was capable of carrying that quantity continuously. 

The wagons carried a load of 1 ton each, were so formed 
as to have a low centre of gravity, and were furnished with 
horizontal wheel guides. The cost of the railway, includ- 
ing stations, engines, wire rope, and rolling stock, was 

. The working expenses were 14d. per ton per mile, 
and the loading into main line wagons cost 1d. per ton. 
This gauge in subsequent railways on this system was in- 





creased to 18 in. at the Aldershot Camp, and afterwards 
to 30 in. on the Pentewan Railway in Cornwall, which 
was made for a length of 4 miles, this being practically 
a@ narrow gauge railway of 2 ft. 6 in. gauge, but mounted 
on a@ timber or iron structure, forming an elevated 
railway, and saving earthworks. 

When not exceeding 25 ft. in height, the spans were 
10 ft, and 15 ft. Two kinds of beams were used. In one 
kind the beam and rail were rolled together in one piece, 
which gives the greatest strength in proportion to the 
weight, the rail head acting as the compression member 
of the girder. These could only be used on the straight 
portions of the line. On the curves two deck beams were 
used, on which the cross sleepers were laid in the ordinary 


way. 

The beam rails were steel, 60 lb. per yard for the 10-ft. 
spans, and 80 lb. per yard for the 15-ft. spans. The deck 
beams were iron, 60 lb. per yard, and the 15-ft. spans 
were strengthened by T-iron struts. These beams form- 
ing the superstructure of the railway were supported by 
wrought-iron lattice-work pillars, the weight of which 
averaged about 60 lb. per foot of height. From experi- 
ments made by Messrs. De Bergue and Co., each pillar 
was described as capable of carrying 50 tons, whereas the 
greatest weight that could be brought on them would be 
the weight of one engine or wagon, say 9 tons. 

A new Telpher railway across the Devil’s Dyke on the 
Sussex Downs was opened recently by the Mayor of 
Brighton. The track cables of the railway are carried 
upon a series of supports attached to a powerful catenary 
cable which is secured to the sides of the gorge, the struc- 
ture being steadied and further strengthened by iron 
columns at about 200 ft. from the extremities of the rail- 
way. The main cable is 1200 ft. in length, the space be- 
tween the two stations about 1100 ft., while the span be- 
tween the columns is 650 ft. The track wheels on which 
the cars run cannot get off the tracks, one set of wheels 
always controlling the opposite set. The care are con- 
veyed at a height of about 230 ft. above the lowest point 
of the gorge, and are moved by an endless cable worked 
by a Crossley’s patent oil engine. There are two cars at 
present in use. The Mayor and Mayoress were the first 
to cross, and spoke of having had an agreeable ex- 
perience. 

The Wolverton and Stony Stratford Railway is a 
steam tramway and light railway, and is, in fact, a com- 
bination of the two. The cars are on the double-bogie 
principle, 48 ft. long, weighing 7 tons, and carrying as 
many as 134 passengers, weighing some 94 tons. The 
gauge of this line is 34 ft., the sharpest curve 32 ft. 
radius, and the steepest incline, 1 in 18. The cost of 
working per train-mile is 1s., which is decidedly high. 
The line from Wolverton to Stony Stratford is 24 miles 
long, laid with grooved tram rails 61 lb. to the yard, 
thence to Deanshanger, with sidings nearly 3 miles long 
laid on the waste of the road, with 41 lb. Vignoles rails, 
and cost of 12507. per mile, and would have been cheaper 
had it been laid in a ‘‘ ballast ” district. 

Mr. William Lewis, of Ireland, estimates the follow- 
ing as about the savings on one mile of single narrow- 
gauge railway construction, as compared with wide gauge, 
to be as follows in Ireland : 


Single Line. £s. d. 
Earthwork per mile 15010 0 
approaches... as 194 4 0 
Fencing of road approaches 1610 0 
Road metal ... te es 1212 0 
Ballast and boxing ... 133 12 0 
Public road bridges... ad pon 211 0 O 
Permanent way—rails and fasten- 
ings ... ba a a ie 423 0 0 
Sleepers — 6 ds es 1338 6 8 
Carriage of materials and laying... 516 0 
Culverts aaa a ee 4 710 0 
Accommodation works _.. a 20 0 0 
Land ... ed ai Pe ae 75 0 0 
Proportion of signals ‘ 20 0 0 
Stations and platforms 100 0 0 


1503 0 0 
Add contingencies, 10 per cent. ... 150 0 0 
Saving on one mile ... 1653 0 0 


This for a railway to carry the same amount of traffic, 
reckoning a 3 ft. gauge instead of 5 ft. 3in. gauge, and 
calculating : 


Earthworks a at 1s. per cubic yard. 
Fencing ... aa ad », 1s. 6d. per yard. 
Ballast... i i »» 28. 6d. per cubic yard. 
Rubble masonry ae »» 158. “ je 
Arching ... us oe 9, 308. as 

Land saa », 1002. per acre. 


This was in 1882, when rails were worth 8. per ton. The 
saving would now be much greater. 

It is proposed to construct a light circular railway 
around the sland of Barbadoes, and a report has been 
furnished by the consulting engineer, Mr. Walter 
Merivale, M.I.C.E., to the chairman of the Barbadoes 
Railway. 

The total length of the proposed extension is 24 miles, 
and the estimated cost 65,320/., or about 27201. per mile, 
made up as follows : 


Per Mile. 
£ £ 
Earthworks __... ate us 6,750 281 
Bridges ... % ree ee 5,400 225 
Ballasting ss a 4,860 202 
Permanent way 23,814 992 
Stations ... bs 1,500 62 
Level crossings ... o saa 300 12 
Rolling stock ... ve .. 12,660 527 





g ia 
Land and property... pee 5,320 222 
Telephone =i = y 192 8 
Engineering... 3 aa 1,524 64 
Contingencies ... as a 3,000 125 
65,320 2720 


Steel rails 40lb. per yard are proposed, with steel 
sleepers. The engines are six-wheels coupled, weighing 
14 tons. The engineer suggests 2 per cent. as the ruling 
gradients, and 300 ft. as the radius of the sharpest curve. 
All the rolling stock to be built with double bogies and 
trussed frames, otherwise more like tramcars than rail- 
oe 

e necessary plans have been prepared for an ordinary 
narrow-gauge railway between Civita Vecchia and Tolfa, 
possibly with a view of extending the line to Bracciano, 

A scheme is also under consideration for the construc- 
tion of a light railway from Menai Bridge to Beaumaris, 
Anglesea. 

An important adjunct to a light railway running 
through agricultural land, or, say, forests, &c., would be 
a system of so-called portable railway. This consists of 
a lighter section of rails, say about 12 lb. or 14 lb. to the 
yard, fastened on to the steel sleepers, in sections of about 
15 ft., so that the whole, rails and sleepers together, can 
be readily lifted and carried about by one man. Each 
section is laid down end to end on the ground, without 
any preparation, and suitably fastened together, more or 
less permanently, by slip fishing-plates, or, better still, by 
one of the fish-joint sleepers already described. Such a 
line can be readily and quickly laid, say, into a field off 
which it is desired to bring the produce without interfering 
with the ground on which it is laid, and half a dozen men 
could lay a mile of this railway in less than a couple of 
hours. This line could be connected on to the main tram- 
way, either by means of a set of fixed turnouts, or, as they 
are generally called, switches and crossings, or else by a 
movable turnout, known as an “inclined plane,” or by a 
turntable, fixed or movable. When the produce has been 
collected, the portable railway can be all taken up and laid 
in the next field, or stacked ina corner, until it is again re- 
quired, thus saving carts, and a cart road in the field. 





THE LUMINOUS POWER OF LIGHTHOUSE 
APPARATUS.* 
By O. Bourpeturs, Inspecteur-Général des Ponts et 
Chaussées, France. 


I.—GENERAL EXPLANATION, 


Tue determination of the luminous power of lighthouse 
lights—that is to say, the useful effects they produce on 
the eye of the navigator at different distances—has 
already formed the subject of numerous investiga- 
tions in France and other countries. In France we 
have, up to this time, agreed that the power is 
—- at any distance, to that of a naked light 
of an intensity determined by photometric measure- 
ments. We have consequently represented it by a 
number of carcels decided from laboratory experiments. 
These experiments have been sufficiently numerous to 
enable M. Allard to express by empirical formule the 
results furnished by the different apparatus in use in the 
Lighthouse Department.t According to this engineer, the 
number of carcels equivalent to the fixed light should be 
proportional to the intensity of the flame which illumi- 
nates the apparatus, and in the inverse ratio of a certain 
power of the vertical divergence of that apparatus. We 
may, besides, deduce from the power of the fixed light 
so calculated that of the flash light of the same order 
with the same burner. It would suffice to multiply the 
former by a coefficient equal to three-fourths of the ratio 
of the two angles, — on the one hand the 
horizontal opening at the focus of an annular lens of the 
apparatus, and, on the other hand, the mean horizontal 
divergence of that apparatus. 

In England, asin France, it has been admitted that 
the power of a lighthouse apparatus may be represented 
at all distances by the intensity of a naked light. Very 
careful Dane 00 gm observations have been made at the 
South Foreland, first in 1885, and subsequently in later 
years, to determine that intensity ; but it has not been 
thought that the results obtained were of a kind that 
could be expressed in empirical formule. It has even 
been found that they did not agree with the formule of 
M. Allard. It was thought prudent, therefore, to go no 
further than establishing the actual figures of the measure- 
ments. We have ourselves for some time recognised the 
difficulties of M. Allard’s theory ; nevertheless, it does 
not appear to us impossible to attain the useful end that 
was proposed by including, in simple and rational for- 
mula, the elements of the calculation of the luminous 
power of lighthouses as a function of the elements on 
which it depends. We will now explain the general con- 
siderations on which our theory is based. 

Definitions.—It is desirable at the outset to define 
exactly the meaning of the terms tc be employed, in order 
to avoid confusion. 

In the luminous bodies, we must distinguish— 

First, the intrinsic brightness (e), i.¢., the quantity of 
light emitted by unit of surface at unit of distance (1 
metre). 

Secondly, the total brightness (E), or the quantity 
emitted by the entire surface at unit of distance: this 
brightness is measured by the illumination obtained from 
the luminous source, and varies inversely as the square 
of the distance in an absolutely transparent atmosphere. 





* Paper read before the Maritime Congress, London 
Meeting, 1893. 

+ ‘Mémoire! sur .’Intensité et la Portée des Phares 
(1876),” pages 30 et seq. 
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Thirdly, the apparent brightness (A), or the quantity 
of light emitted by unity of the apparent surface of the 
body. In a transparent atmosphere, this brightness does 
not vary with the distance, and is always equal to the 
intrinsic brightness.* 

Variations of the Impression on the Retina with the 
Distance.—When an observer increases his distance from a 
luminous source, he perceives first the intrinsic bright- 
ness of that source that remains constant, as well as the 
dimensions of its image on the retina, which vary in- 
versely as the square of the distance. But these dimen- 
sions cannot decrease indefinitely. By reason of the 
constitution of the eye and of the physiological pheno- 
menon of irradiation, the luminous impression after a 
certain period is concentrated on one and the same 
portion of the retina. The irreducible image thence- 
forward is said to be ‘‘ punctual;” its dimensions no 
longer diminish, and the vision obeys different laws as 
the distance increases. The impression on the retina is 
no longer related to the only variable element in the 
luminous source—namely, its brightness: it decreases, 
therefore, as the square of the distance up to the limit of 
the range of vision.t 

The optical apparatus of a lighthouse behaves very 
nearly like an ordinary luminous source when ths ob- 
server is at a sufficient distance to receive the rays pro- 
ceeding from all its points. This condition being always 
realised at a distance of 100 metres, the preceding con- 
siderations are applicable in practice to the vision of 
lighthouse lights at ordinary distances. 

Distance of ** Punctual” Vision.—The distance beyond 
which the image of a luminous body becomes ‘‘punctual ” 
has not hitherto been precisely measured,t nor has it been 
determined for lighthouse lights. Nevertheless, astrono- 
mical observations in the apparent diameter of stars, as 
also those made on the vision of combined lighthouse 
lights, incline us to think that this distance is not much 
less than that which corresponds to the power of disso- 
ciating two neighbouring luminous sources. As is 
known, the angle measuring that power of vision depends 
on the intrinsic brightness of the source and on the 
brightness of the background. It varies from 20 sec. to 
lmin. Failing any better guide, we may admit that 
‘** punctual” vision is certainly produced to the naked 
eye when the observer is at such a distance that the ap- 
parent diameter of the apparatus is equal to or less than 
1min. It is probable even that it commences at smaller 
distances. It follows that beyond 5 or 6 kilometres at 
most for an apparatus of the first order, and beyond 
1 kilometre for that of the fifth order, the light of a 
lighthouse is perceived in proportion to its luminosity, 
and that beyond this distance its effect is proportional to 
its intrinsic brightness. 

Luminous Power as Dependent on Weather.—These con- 
siderations lead to important deductions ; they show that 
we must regard the luminous power of a lighthouse in 
two different ways, according to the nature of the weather 
or of the transparency of the atmosphere. In more or 
less foggy weather, when the want of transparency 
reduces the luminous range to a distance such that the 
navigator perceives the intrinsic brightness of the appa- 
ratus, itis necessary to increase that brightness as far as 
possible, It is to be noted that, in these circumstances, 
two lights of the same total brightness, but having 
different intrinsic brightness, would be unequal in range 
and visibility, although they might be equal in ordinary 
weather. From this point of view the preference should 
be given to the arc lamp over the incandescent lamp, and 
to oil burners over gas; similarly to an electric lamp over 
an oil or gas lamp. For the same reason, with equal 
luminosity, the apparatus of small dimensions adopted in 
France for electric lights are superior to those of the 

* S being the surface of the luminous body, ¢ its ap- 
parent surface, and / the distance of the observer, 

ss 
c= 
p 


so that for the apparent brightness we have the equa- 
tions: 
md See 
RB o Po 
This fact may be expressed otherwise. By the theory 


of lenses, there exists the following relation between 
the distances and the superficial extent of the body C? 


and of its image on the retina I?, viz.: os = > 
the distance p from the retina to the crystalline remains 


sensibly constant as 7 varies, we have I?= - But the 
quantity of light Q received by the pupil and distributed 
over the image is > , 80 that the quantity of light spread 


Q 


I2 


A= 


€, 


Since 


over unity of surface of the image has the value 


™ Tt is independent of the distance /. 
n 

+ The visual phenomena of punctual vision are ex- 
plained by the expression given above for the apparent 


brightness, viz.: A = ; x =. The apparent surface o 
becoming constant from the moment at which, by reason 
of the distance, the vision becomes punctual, the impres- 
sion on the retina only varies afterwards with the illu- 
corresponding to the distance of the ob- 


mination n 
server. 

t M. Charpentier gives figures in his work, ‘La 
Lumitre et les Couleurs,” page 148, but they do not 


appear to apply to lighthouse lights. 








second or third order preferred in other countries. In 
general, it is an advantage to concentrate the pencil of 
rays emitted by the apparatus, and to reduce 4s far as 
possible its divergence, both in the horizontal and vertical 
plane. In short, it is desirable to obtain the maximum 
of intrinsic brightness of the burner, for that of the appa- 
ratus, other things being equal, increases proportionally 
with it, as we shall prove later. 


Fig 1. 
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In ordinary conditions of atmospheric transparency, it 
is established further, by what precedes, that the luminous 

wer of lighthouse lights is in a constant ratio with the 
ilumination produced by the apparatus, starting from 
distances of 1 to 6 kilometres at most, up to the limit of 
the luminous range of the light. These illuminations 
may then serve as the measure of luminous power under 
the conditions of ordinary practice. We are, then, justi- 
fied in taking as the unity of our measurements the 
illuminations produced at 1 metre distance by a standard 
tlame such as that of the carcel lamp or of the standard 








candle.* The methods hitherto adopted are those found 
to be justified, at any rate, within the limits above 
specified ; we are consequently justified in adopting the 
figures hitherto established to represent the luminous 
power of lighthouse lights. 

Conditions to be Satisfied in the Measurements of Ilumi- 
nations.—Nevertheless, qualifications must made in 
respect to the methods employed for measuring the 
luminosity of an apparatus. The illumination from a 
luminous source certainly varies in the inverse ratio of the 
square of the distance, but it is not exactly the same with 
the “ae of a lighthouse. When an observer recedes 
from the axis of the apparatus, it is only after a certain 
distance that his eye begins to receive luminous rays from 
every point of that ee. At this moment he per- 
ceives the rays to be the more divergent, as they emanate 
from points further removed from the optical axis. In 
proportion as he recedes further, the divergence of the 
rays perceived diminishes, and their direction approxi- 
mates more and more to that of parallelism. As their 
intensity is a maximum, arrangements having been made 
for that purpose, it results that the luminosity of the 
apparatus, photometrically measured, and reduced to 
unity of distance, sensibly increases with the distance of 
the observer. This increase is at first somewhat rapid 
near the apparatus; but experience shows that when a 
distance of some 30 metres is reached for apparatus of the 
fifth order, and 100 metres for that of the first order, the 
illumination becomes almost constant, and may be con- 
sidered normal. If we recede further, it progressively 
diminishes, because of the atmospheric absorption, and 
the measurements are vitiated by that disturbing influence. 

For these reasons, as also for the convenience of experi- 
ments, it is better to measure the illumination at the 
smallest possible distance. For this purpose we may mea- 
sure it by dealing successively with different portions of 
the apparatus, as the crown, the drum, and the cupola, 
even dividing these portions further if necessary. The 
total luminosity, taking the proper precautions, is given 
by the sum of the partial luminosities. This method of 
proceeding is the one preferred in France, and is always 
adopted for mineral oil lights. The only exception is 
made for electric lights; their great brightness, and also 
the variations resulting from the instability of the arc, 
make it necessary to operate at a great distance and on 
the whole apparatus. In every case it is indispensable to 
repeat the photometric measurements as often as pos- 
sible, and to take their mean as representing the definite 
value of the luminous power. 

In spite of all these precautions, and all the care that 
can be taken in photometric measurements, no rigorous 
exactitude can be reckoned on. Long experience shows 
that errors in the figures reaching 20 per cent. may be ex- 
pected. It would be illusory to attempt a closer approxi- 
mation, for which also there is no practical necessity, 
seeing the uncertainty of the methods of calculating the 
luminous range of lights. 


II.—EsTaBLISHMENT OF THE FORMULA. 

Results of Experiments.—The luminous power of the 
lighthouse apparatus in use on the French coast has been 
determined by applying the methods we have just ex- 
plained. It has been measured at different times, and 
under the most varied conditions; the experiments have 
been made on both fixed and flashing lights of all orders, 
and on both annular lenses and those with vertical ele- 
ments of various dimensions ; the same apparatus has 
been successively lighted by burners fed by vegetable and 
mineral oil, and having from one to six wicks. ese 
measurements, made by thousands, may be stated in two 
simple formulz—the one applicable to fixed lights with 
cylindrical lenses, the other to flashing lights with annular 
lenses. t+ 

Ideal Apparatus.—To establish these formule we must 
first consider an ideal lighthouse apparatus lighted by a 
spherical flame of uniform intrinsic brightness, whose 
centre would coincide with the single focus of the appa- 
ratus. This apparatus would have for its interior meridian 
section a circle with its centre at the focus. The fixed 
light apparatus would be obtained by making the section 
revolve round a vertical axis passing through the centre, 
and that of the flashing light would be developed by the 
revolving of the same section round a, horizontal axis. 

_ Flashing Light.--On this hypothesis we will consider, 
in the first place, the flashing light, whose annular hemi- 
— lens may be divided into sections by vertical 
planes, these sections corresponding to the pencils of the 
ordinary apparatus. Each of the points m of this appa- 
ratus will emit a conical pencil, whose vertical angle 
ama’, Fig. 1, constituting the divergence of the apparatus 
will be sensibly equal to the constant angle 5 subtended at 
the eye by the flame from each of these points. All 
these elementary pencils will be superposed in AO A’ in 
a manner such as to form a resultant pencil of the same 
divergence 6 in which the illumination will be uniform 
and constant at equal distances from the source of light. 
It is easy to recognise that the intensity of this illumina- 
tion is proportional to the intrinsic brightness E of the 
burner which illuminates the apparatus. If, in fact, that 
brightness varies in a certain ratio. the dimensions of the 
burner remaining fixed, as also the divergence of the 
pencil, the illuminations will vary in the same ratio; if, 
on the other hand, the intrinsic brightness of the burner 
remaining the same, the dimensions of the burner increase 
or diminish in a certain measure, the total brightness of 





* According to information furnished us by Sir James 
Douglas, F.R.S., late engineer-in-chief to the ae 
House, one ‘bec carcel” is equivalent to 9.8 Englis 
standard candles. 

+ We shall leave aside fixed lights varied by flashes 
obtained by means of lenses with vertical elements, since 
these are now given up, 



































Dec. 28, 1894.] 


ENGINEERING 





851 








the luminous source, as also the Seeenes of the pencil, 
will vary in the same measure, but the illumination ob- 
tained at any point will remain invariable. It is clear 
also that the Ulumination produced by the pencil in ques- 
tion is proportional to the surface of the apparatus 
illumined—that is to say, to that of a corresponding sector 
in the sphere of radius unity. Calling w the angle of this 
sector, or the horizontal focal opening of the annular lens, 


the surface will have the value aw 





If now we compare different apparatus of the same 
horizontal focal opening and of different radii illuminated 
by similar burners, it can be proved that the illumination 
obtained from the pencil of each of them is proportional 
to the square of the radius, or of the focal length. They 
will emit, in fact, the same quantity of light concentrated 
in — of different divergence. The illumination then 
will be inversely proportional to the surface of each of 
these pencils, measured at a distance from the vertex 
equal to unity. Now this surface is proportional to the 
square of the divergence, and is consequently in the in- 
verse ratio of the square of the radius of the apparatus, 
or of its focal length. The illumination is then itself pro- 
portional to the square of that length, which we denote 


f. 

Vette. this illumination depends also on the method of 
manufacture of the apparatus, and on the absorption of 
the glasses of which it is made. This influence, practically 
constant for an apparatus of given type and order, varies 
slightly with the order and the type. It may be expressed 
by a coefficient to be experimentally determined. 

In conclusion, calling & this coefficient, the luminous 

wer, or the illumination obtained by the ideal light- 
ouse apparatus just considered, will have the value 


2 7w 
P S2..¢——— 
© 307 


Fixed Lights.—The same arguments apply to the ideal 
fixed light apparatus, with the following qualifications : 
The surface p q, Fig. 2, of the apparatus sending light to 
the pupil of an observer O is contained between two ver- 
tical planes, o p, 0g, tangent to the flame of diameter d, and 
passing through the pupil (vide horizontal section in figure). 
This surface increases slightly with the distance, and at 
practical distances may be, without sensible error, con- 
sidered as a luminous band or zone, having a width equal 
to the diameter of the burner and a development of a 
semi-circumference. In a cylinder whose radius is unicy, 
it will be wd. 

As regards the influence of the focal length of the ap- 
paratus, it is easy to see that in this case it is proportional 
to the first power of that length. 

The luminous power of a fixed light with the ideal ap- 
paratus will then be expressed by the formula P = kerdf. 

Usual Lighthouse Apparatus.—It is easy to apply these 
formule to the lighthouse apparatus in practical use. The 
burners do not have a uniform intrinsic brightness over 
their whole surface, and in all directions, as we have sup- 
posed above ; nevertheless, the preceding considerations 
remain true for their mean spherical intrinsic brightness, 
which is equal to the mean of the average luminosity of 
the rays in different directions, which fall on the ap- 
paratus. We shall see later that it is possible to deter- 
mine it by experiment with all the precision practically 
required. 

he vertical section of the usual apparatus does not 
consist of a whole semi-circumference, as we have assumed 
with the ideal apparatus. The surface lighted by the 


apparatus is only a fraction,—, of that of the sector, 
n 


27 w 


for flashing lights, and of the cylinder — d for 


fixed lights. This fraction is easy to calculate for each of 
the types of apparatus. ; 

Finally, the focal lengths of the different elements of 
the apparatus are not the same, and we must calculate for 
each type of apparatus the focal length of the equivalent 
ideal apparatus, or that which would have the same lumi- 
nous power. For fixed lights this calculation is simple. 
Experience shows, in fact, as we shall see later, that the 
mean brightness of the burner is sensibly constant in all 
directions, followed by the luminous rays which fall on 
the different parts of the apparatus, except on the lower 
parts of the crown, for which the burner is partly con- 

ealed. 

If then we divide the cylinder of illumination into 
equal and sufficiently small parts, ab, &c., n m, Fig. 3, and 
produce the lines a f, b f, &c., m f up to the apparatus at 
AB, &c., M, the lines af, 6 f, &c., m f joining the focus 
f to the points of division, the mean lengths f A, f B, 
&c., f M so obtained will represent with sufficient ap- 
proximation for the purpose the focal lengths of the 
equivalent ideal apparatus. : 

For flashing 1 we may proceed in analogous 
fashion, dividing the luminous pencils into zones of equal 
surface, and a the mean of the focal lengths of 
corresponding parts of the apparatus. _ 

The formule applicable to ordinary lighthouse appa- 


ratus will then be for fixed lights P = ke =¢ f, and for 


2 Tw . . 
n 180 J?, € representing the in 


trinsic mean spherical brightness of the burner f, the 
focal length of the ideal apparatus equivalent to that 
whose luminous power we are measuring. 

Intrinsic Brightness of Burners.—It results from these 
formule that, if we measure the luminous powers of the 
same annular lens, using successively different burners, 
and a carcel lamp, the ratio of these luminous powers to 
that corresponding to the carcel lamp expresses the mean 
intrinsic spherical brightness of the burners, that of the 
lamp being taken as unity. According to these formule, 
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TABLE I.—Comparison oF ANNULAR AXD CYLINDRICAL LENSES OF THE First ORDER ILLUMINATED BY 
BuRNERS WITH Five AND Srx WICKs. 
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the intrinsic brightness so obtained must remain the same 
whatever be the order of the optical apparatus and the 
horizontal focal opening of the annular lens. Besides, 
the measurement of this brightness must lead to the same 
results whether we use a flashing light apparatus or a 
fixed light apparatus, provided, in the latter case, the 
influence of the diameter of the burner is eliminated by 
dividing the ratio of the luminous powers by that of the 
diameters of the burners. 

Experience verifies these formule in all respects. It 
shows, besides, that the intrinsic brightness, corresponding 
to each of the three parts of the apparatus, viz., the cupola, 
the drum, and the crown, does not sensibly differ from 
that determined for the whole apparatus, with:the excep- 
tion always of the lower parts of the crown which do 
not receive all the light of the burner. But with this 
exception we may practically consider the intrinsic 
brightness of ordinary burners as nearly invariable in 
different directions. 

A similar verification is given also by the figures 
adopted by the lighthouse service, after direct photo- 
metric measurements, to represent the luminous power 
of different apparatus. As an example, we here give 
the figures taken from M. Allard’s memoir on the intensity 
and range of lighthouse lights (page 41), limiting ourselves 
to apparatus of the first and second order, illuminated by 
burners of six, five, and four wicks. 

In conclusion, we may deduce from the numerous 
photometric experiments made at the Lighthouse Es- 
tablishment (in France) during many years, that the 
intrinsic brightness of the different burners in use in 
France may be represented by the figures marked in the 
curve given herewith. The same figure shows a curve 
representing their total brightness or photometric 
intensity. 

With these figures and the known data of the appa- 
ratus, the formule given above enable us to determine 
with facility the luminous power of all the apparatus in 
use. 


ITI.—ComParaTIVE INFLUENCE OF DIFFERENT PORTIONS 
or A LIGHTING APPARATUS. 


The value of the formule is not confined to the facility 
they give for the calculations of luminous power; it 
extends, further, to the practical deductions to be made 
from them, and the information they afford, as to the 
best arrangements to be made in regard to burners and 
apparatus. These deductions we now proceed to draw. 

Efficiency of the Burners (Figs. 4 and 5).—The first and 
most important deduction refers to the efficiency of 
burners. It has hitherto been supposed that this efficiency 
was measured by the intensity or the total brightness of the 
flame. M. Allard in his formule and calculations con- 
sidered the luminous power of the apparatus as propor- 
tional to that intensity. The same hypothesis was made 
in the experiments at South Foreland in 1885, and the 
luminous power of the apparatus was there expressed by 
multiples of the intensity of the burners. Taking this 
view, efforts have been made by every means to increase 
that intensity, especially in England and Ireland, and to 
obtain this result expenses and complications of service 
were incurred, involved in the use of burners with ten 
wicks fed with mineral oil, or gas burners of 108 jets. 

We think we have proved beyond question that it is 
not the intensity, but the intrinsic brightness of the 
burners which it is our object to increase. Now by the 
factor which measures that brightness in different burners 
it is seen how its increase is less rapid as we increase 
the number of wicks and the intensity of the burner. 
When the brightness of the flame with two wicks is 
double that of a carcel lamp, we find that the brightness 
of the flame with five wicks is only three times the same. 
We see also in comparing the flame with one wick to that 
with five wicks, their brightness is in the ratio of 1 to 2, 
while their intensity is 1 to 18, and their consumption of 
oilis 1 to 20. It follows that two apparatus united, each 
illuminated with a one-wick flame, would be equivalent 
to a single apparatus illuminated with a five-wick burner, 
consuming ten times more oil. In considering that con- 
sumption, which is an important element of expense in 
lighthouse service, we recognise that the utilisation of the 
oil or the efficiency of the luminous power, as measured 
in money, diminishes very rapidly as we increase the 
intensity and the number of wicks of the burners. The 
unit of brightness in different burners requires the con- 
sumption of the amounts of oil indicated in the diagram. 

We may thus judge of the small efficiency of the 








powerful English and Irish burners, being given the ex- 
perimental laws which show the rapid diminution in the 
gain of intrinsic brightness as the intensity of the burner 
Increases. 

It is thus clear that the direction in which improvement 
is to be sought is in the increase of intrinsic brightness, 
and not in that ofintensity. In France we have already 
made one step in that direction in suppressing the old 
disc of the mineral oil burners, and in reducing their 
diameter by one centimetre. The new flames have their 
diameters expressed by successive even numbers equal to 
double the number of wicks. But the improvement 
obtained in the intrinsic brightness is only of second-rate 
importance, 

t does not, besides, appear easy to make a notable 
increase in the brightness of oil burners without an extra- 
vagant expenditure of oil, and without introducing great 
complicationsin their maintenancb. We have, therefore, 
undertaken experiments with the view of utilising in 
lighthouses the phenomenon of incandescence, as M. 
Clamand and Dr. Auer have done with gas burners. We 
are making similar investigations in incandescent electric 
lamps with several filaments of very small surface. 

Cylindrical Lenses.—It follows from the formule that 
in apparatus with cylindrical lenses the luminous power 
is, other things being equal, proportional to the diameter 
of the burners that illuminate them. This observation, 
self-evident as it may appear, had never been made, at least 
in France. It is capable of numerous useful applications 
in practice. 

t is, further, to be observed that there is no simple 
relation between the luminous power of cylindrical lenses 
and that of annular lenses, contrary to what M. Ailard 
has supposed in his theory. This theory, then, is 
erroneous, as has been recognised in England through 
experiments recently made at the South Foreland, and it 
cannot be applied to the calculation of apparatus, espe- 
cially when their arrangements differ from those on which 

hotometric measurements have been made in France. 

ut it should be borne in mind that all these measure- 
ments are independent of the theory. They preceded it, 
and should be taken to be exact. M. Allard proposed to 
express them in his formule, which are absolutely 
empirical, and the failure of his attempt ought not to 
discredit the value of the figures obtained by direct, 
numerous, and most careful experiments. 

Annular Lenses.—As to annular lenses, our formule 
establish the best arrangement to give them in order to 
secure the largest possible power. They show clearly the 
advantage there is in increasing the horizontal focal 
opening, not only to develop the illuminated surface, but 
also to obtain an increase of the effective focal length. 
This length is of great importance, because its influence 
is measured by the square of the number expressing it. 
This consideration has led to lenses being employed in the 
new system of flashing lights al “ feux-éclairs,” 
recently introduced in France, having horizontal openings 
of 90 deg., and even of 180 deg. The power of the light 
obtained in this way is considerable compared to that of 
the apparatus formerly in use. It has been established 
in a memoir in the possession of the Congress* that this 
system enables a single apparatus to surpass the power 
realised by quadriform apparatus. It has further the 
advantage of not requiring any supplementary expense, 
and of not introducing any complications in maintenance, 

Electric Lights. All that has been said hitherto applies 
to electric lights equally with oil or gas lights; never- 
theless, it would seem to follow from recent experiments 
made in England and France, that the intrinsic bright- 
ness produced by the voltaic arc in electric lighthouses 
remains constant whatever be the nature of the carbons, 
their diameter, or their distance apart; or whatever be 
the régime of the current. If this is so, the illumination 
obtained by the apparatus ought itself to be invariable, 
and the luminous power of an apparatus of a given order 
would be independent of the electric burner that illumi- 
nates it. The dimensions as well as the intensity of the 
burner would only affect the divergence of the pencil, 
and it would be immaterial, as regards the luminous 
range, whether more or less electric energy was expended. 

Photometric measurements of the most unassailable 
character, made in great numbers in France, on the 
power of electric light, contradict these conclusions, 














* “Notice sur les Appareils d’Eclairage exposés & 
Chicago en 1893 par le Service des Phares Francaises,” 
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They prove with the utmost certainty that the illumina- 
tion varies as if the intrinsic brightness was itself vari- 
able, and in conformity with the laws governing burners 
of other kinds. Until this anomaly is explained in a 
satisfactory way* we must confine ourselves to established 
facts, and hold it as proved, at least in practice, that 
lighthouse apparatus using electricity makes no exception 
to the general rule. 

Conclusions.—We are justified in stating the following 
conclusions : 

1. At distances inferior to those which correspond to 
** punctual” vision the luminous power of lighthouse 
apparatus depends on the intrinsic brightness of the 
source, and there is an advantage in increasing that 
brightness to secure to the utmost the visibility of the 
light in mist or fog. 

2. At greater distances the luminous power may be 
measured by the intensity of the illumination produced 
by the optical apparatus. 

3. This illumination for all apparatus, without excep- 
tion, is proportional to the intrinsic brightness of the 
luminous source that illuminates them, and not to its 
intensity or its total brightness. The improvement of the 
burners and the increase of their useful effects can then 
only be obtained by increasing their intrinsic brightness. 

For the usual oil and gas burners this increase becomes 
less as the number of their wicks or jets becomes greater, 
and the luminous efficiency measured in money diminishes 
rapidly. It is advisable that this number should not 
surpass the figure five or six, beyond which the cost and 
complication become out of proportion to the advantage 
obtained. It appears, then, the improvement of those 
burners should be sought in another direction from that 
taken in certain countries. 

4. Leaving aside the influence of the burners, the 
luminous power of apparatus with cylindrical lenses is 
proportional to the width of the flame and to the focal 
length of an ideal apparatus easy to calculate. This 
length increases with the development given to the ap- 
paratus, and it is wise to employ apparatus with cata- 
dioptric elements as numerous as possible. 

5. Leaving aside the influence of the burners, the power 
of apparatus with annular lenses is proportional, on the 
one hand, to the illuminated surface of the lens—that is 
to say, to its focal opening in the horizontal and vertical 

lanes ; and, on the other hand, to the square of the focal 
eagth of an equivalent ideal apparatus. This focal length 
increases with the opening of the lens in different planes, 
and it is advantageous in this respect, and also for the 
illuminated surface, to make the openings as great as pos- 
sible. Experience has now shown that itis possible to 
employ an opening of 180 deg., and to construct the ap- 
paratus with two lenses, or even with one alone, com- 
pleted by a hemispherical reflector. Thanks to these 
arrangements, which are carried out in France in the 
** feux-éclairs,” the power of a single apparatus surpasses 
that of quadriform apparatus. This combination affords 
also great advantages in point of expense of installation 
and management as well as in convenience of service. 








Coat In the Mrptanps.—The Nottingham Naturalists’ 
Society has just had the benefit of a valuable paper on 
the ‘* Coal Measures of the Leen Valley,” from the pen 
of Mr. J. Shipman, F.G.S. Mr. Shipman stated that 
the coal measures of the Leen Valley were not far short 
of 3000 ft. thick, and that they formed the south-western 
edge of the great Nottinghamshire, Derbyshire, and York- 
shire coalfield. Numerous fossil plants and shells were 
found in the Leen Valley coal. The coal measures, 
Mr. Shipman added, thickened at Annesley, and from 
Newstead to Bestwood the amount of strata which dis- 
appeared was comparatively slight. From Bestwood to 
Chifton the rise of the strata was more rapid. In 
dealing with the strata of the Leen Valley, Mr. Ship- 
man argued that we must carry our minds back 
for millions of years—before there was any Trent 
or Leen, before Nottingham Castle rock had been 
formed, and when the rugged hills of Charnwood 
still lay beneath the coal measure formation. The 
greater part of England, Mr. Shipman considered, 
then consisted of a vast expanse of lowland, for the 
most part mere marsh and jungle, the marshes being 
inhabited by large bony-plated fishes and curious forms 
of reptiles. On this ancient land a dense luxuriant 
vegetation flourished, composed, however, of plants 
singularly unlike modern trees. Mr. Bradshaw, in pro- 
posing a vote of thanks to Mr. Shipman, remarked that 
the London extension of the Manchester, Sheffield, and 
Lincolnshire Railway would probably lead to the opening 
out of new collieries south of the Trent, as there appeared 
to be no doubt that the Nottinghamshire and Derbyshire 
coalfield stretched away in that direction. 


* It might be explained to a certain degree by the fol- 
lowing considerations : The nee of the carbons in which 
the intrinsic brightness would be constant are limited by 
the terminal sections of smail thickness which constitute 
the crater. By reason of the occultation produced by 
each of these carbons, these craters only send to the appa- 
ratus focal rays within an angle varying between 25 deg. 
and 45 deg., according to the diameter of the carbons 
(which varies in French lights between 10 and 23 milli- 
metres). The restof the focal light is given by the incan- 
descent portions surrounding the craters. These, although 
of aie intrinsic brightness, are better situated for 
illuminating the apparatus, and assist the illumination to 
alarge degree. The resultant illumination is the mean of 
the action of all the incandescent portions of the carbons, 
and is proportional to their mean brightness, as in other 
burners. This mean brightness varies, therefore, with 
the diameter of the carbons and the state of the currents, 
although the intrinsic brightness of the crater remains 
constant, 





HUNTERS PIPE WRENCH. 
CONSTRUCTED BY MESSRS. LUMSDEN, SMART, AND CO. 


Ws illustrate above an ingenious form of pipe grip 
recently introduced by Messrs. Lumsden, Smart, 


very firmly. The greater the force required to start 
the pipe, the tighter the grip, so that slipping is no 


and Co., engineers and toolmakers, Bankwell-lane, | more likely to occur under heavy than it is under 


Gateshead-on-Tyne. As will be seen from our engrav- 
ing, the tool consists essentially of a short length of 
pitch chain, the links having ratchet teeth cut on one 
of their edges. These teeth form an abutment fora 
pawl at the end of the handle of the tool, and the 


leverage being very considerable, the pipe is gripped | 


light pulls, The smooth side of the links is, it will 
be seen, placed next the pipe, the surface of which 
is, therefore, not liable to be damaged, and as the 
tool takes an ‘‘all-round” grip of the pipe, there is 
no tendency to squeeze the latter out of the circular 
form. 


THE PARAGON SPEED INDICATOR. 


Tue handy form of speed indicator which we illus- 
trate on this page is made by Messrs. Lintner and 
Sporburg, of Gloversville, New York, U.S.A. The 
instrument, it will be seen, is made with a pistol grip, 
making it very easy to hold. The spindle of the 
counter is hardened and ground to a diamond point 
in the usual way. The thrust of this spindle is taken 
up on a ball bearing as shown, which greatly reduces 
the risk of slipping. Near the inner a of the spindle 
is fitted a sleeve, and at one end of it a right-handed 
worm, and at the ocher a left-handed worm. This 
sleeve rotates with the spindle on which it is fixed, 
but can be shifted along it longitudinally so as to bring 
either of the two worms under the main registering 
wheel, one or the other worm being brought into gear 
according to the direction of the rotation of the shaft 
the revolutions of which are to be counted. The re- 
gistering wheels are fixed in a box, which is attached to 
the rest of the counter only by a hinge, and is pressed 
away from the worm by means of a spring. Hence 
normally the unit wheel is not in gear with either 
of the worms, but by pressing the trigger shown, this 
wheel can be instantly put in gear with the worm, and 
similarly, by letting the trigger go, it immediately 
flies out of gear. The counting wheels, it should be 
added, can be placed to zero by a thumb-nut at the 
back of the instrument. The range of registration is 
5999 turns. 





_ GeRMAN SuIPBurtpinc.—The continual increase which 
is taking place in the German mercantile marine has had 
the effect of developing several important shipbuilding 
establishments, some of which can undertake the con- 
struction of the most powerful ironclads as well as of the 
largest ocean steamers. The new shipping turned out by 
these yards last year represented an aggregate displace- 
ment of 68,200 tons, of which 8100 tons were represented 
by ships of war, and the balance by mercantile vessels. 
The largest German shipbuilding establishment is the 
Vulcan, near Stettin; this undertaking has a capital of 
400,000/._The works of MM. Blohm and Voss, of Ham- 
burg, and the Germania Company at Kiel are also large 
concerns. 


LEWIS’S PIPE JOINT. 

WE annex illustrations of a form of tube coupling 
which has recently been devised by Mr. Lewis, of 10, 
Standford-road, Brighton. As will be seen from our 
engraving, the joint is made by a thimble, which is 
screwed on to the ends of each pipe like an ordinary 
sleeve coupling, but the ends of this sleeve are 
slightly bevelled, and fit into conical recesses formed 
in a couple of nuts as shown. By screwing down 
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these nuts the ends of the sleeve are pinched in on to 
the body of the tube. The joint thus formed is very 
staunch, having been tested up to 2400 lb. per square 
inch without the slightest sign of leakage. A little 
red lead is smeared over the joint surfaces before its 
parts are put together. Our illustration shows the 
end of the sleeve coned for a distance of in. This is 
now reduced to 4 in., which is found to give better re- 
sults, The coupling, we should add, is patented. 








Bripcine THE OnI0.—The last span of a bridge across 
the Ohio, connecting Louisville, Kentucky, and Jefferson- 
ville, Indiana, has been finished. The s was 550 ft. 
in length, being one of three of the same length. One of 
the other spans is 210 ft., and the other two 340 ft., making 
six spans in all. The approach on the Indiana side is 
4000 ft. long. All of this is completed. The approach 
on the Kentucky side is to be 2600 ft. long. The eight 
from low water to the coping of the bridge is 90 ft. The 
trusses are 84 ft. high by 30 ft. wide, single track, with 
footway on each side. The entire bridge, including 





approaches, is of steel, 
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ELECTRICAL APPARATUS. 


21,631. W. H. Caldwell, Birnam, Cambridge. Elec- 
trolytic Apparatus, [4 Figs.] November 13, 1893.—A isa 
tank of slate, divided by vertical partitions B into a series of salt 
compartments C and electrode compartments D and D!, in which 
latter compartments the anodes and cathodes E and E! are re- 
tpectively arranged. The partitions B are each composed of a 
number of horizontally arranged flat strips b of glass, placed ver- 
tically one above the other, with spaces between each two, and 
supported at their ends in vertical grooves F formed in opposite 
sides of the tank. The strips are inclined to the bottom of the 
tank, and are spaced apart by distance pieces b1 of glass placed 
between them at their ends in the vertical grooves. Crystals of 
sodium chloride are placed in each compartment C, so as to fill it 
frcm the bottom to the top of the tank, these crystals, which thus 
form a wall, being held in position laterally by the louvre-like 
partitions B. The top of the salt wall at the surface level of the 
solution is fitted with a hopper holding a supply of salt — 
thus insuring a constant feed to the diaphragm and any desired 
—_ on the salt crystals in the electrolyte. One side of each 

opper is formed by tke side of the chlorine gas collecting cover 
G of the positive chamber D, and the other side by a broad strip 
H of glass, on one side and at the top of the negative chamber 
Di. The ends of the several hoppers are formed by a rectangular 
frame H. When the cell is working, a solution of sodium 


Fig.1, g.2. 
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chloride is forced into the bottom of each anode and cathode 
chamber D, D1 through inlets I from two longitudinally arranged 
wooden conduits I', I2, fixed in the lower corners of the tank A, 
and in communication with the bottom of a sodium chloride 
supply compartment A! at one end of the tank A. One of thesaid 
conduits is arranged to supply sodium chloride to the anode 
chambers, and the other to the cathode chambers. The overflow 
from each chamber takes place through outlets J, placed below 
the top edge of the tank. All the overflow openings from the anode 
chambers are arranged on one side, and communicate with a 
wooden conduit J" fixed to the outer side of the tank. All the 
outlets from the cathode chambers are arranged at the opposite 
side and in communication with another conduit J2 fixed to the 
exterior of the opposite side of the tank. The outlets J, and 
conduits J', J?, alsoserve as gas outlet passages from the re- 
spective chambers, for which purpose the said conduits are made 

as-tight at the top with paraffin. The space between the two 
ont supply conduits I’, I?, and below each partition B, is closed 
by a vertical strip K of glass, retained at its ends in grooves K' in 
the sides of the lower conduits. With this construction, if the 
salt crystals be small, and packed tightly between the partitions, 
the cathode chambers D! may be each filled with mercury 
to constitute a mercury cathode plate. (Accepted November 7, 
1894). 


24,979. Lord Kelvin, Glasgow. Measuring and 
Recording Electric Pressures and Currents. [6 
Figs.] December 29, 1893.—The figures illustrate a voltmeter of 
the cellular or multicellular pattern. The movable body consists 
of three vanos Al, A2, A3in one plane, or two or more sets of 
three vanes in parallel planes fixed in corresponding positions 
round a horizontal axis, The fixed body consists of a series of 





plates B!, B2, B3, forming cells, into which the vanes are electric- 
ally attracted, while they are also repelled from three fixed repel- 
ling plates R, R, R in metallic connection with the vanes. Thus 
the movable body is actuated by el it force depending on 
the difference between the potential of itself and the fixed repelling 
plates, and the potential of the cells being the difference of poten- 
tials to be measured. Attached to the axis is a pointer C, the 
position of which on the scale indicates this diff of poten- 














tial. Gravity is used for balancing the electric force, There is 
anarm D at right angles to the pointer, at one end of which a 
weight dishung. At the other end of the arm there is another 
weight d'. When the electric pressure is less than the least to 
be measured by the instrument, the weight d' rests on the end of 
the arm D and balances the weight d at the other end. When 
the electric force is applied, the vanes A!, A2, A3 are attracted 
into the cells. When the pressure exceeds the least to be 
measured, the end of the arm D leaves the weight d! hanging on 
the hook d2, which is attached to a metal shield between the cells 
and the pointer. The weight d is then left to balance the electric 
force. Fig. 2 is an end view, partly in section, of a portion of the 
is). and weight d! with hook d%, (A November 7, 


GUNS. 


21,060. J.N. Carey, Queenscliff, Victoria. Breech 
Mechanism for Ordnance. [10 Fizs.] November 6, 1893. 
—This improved breech-closing mechanism comprises a metal ball 
arranged in the breech of the gun in such a manner as to be 
adapted to be partially rotated by means of gear provided on the 
outside of the gun, so as to open and close the breech as desired. 
The ball is not a true sphere, but of such form that the pressure 
of the powder gas on the ball may be as far as ble equally 
distributed on all the threads of the metal liner behind the ball, 
which are of the usual interrupted form, and are constructed to 
take all the pressure. The gun @ has a chamber prepared to take 
the ball or cut away sphere b. The latter has a circular hole c 
which passes through it at right angles. Behind the ball bisa 
metal liner d screwed externally to fit the internal threads in the 
breech of the gun; ¢is a screwed metal seating easily removable, 
on which the asbestos obturator presses, thus sealing the gun 
J is a washer which holds in place the asbestos obturator by means 
of the screw h. In operation the metal liner d is first withdrawn 
until it clears the ball, and also allows the obturator to turn 
within its chamber. This being ¢ffected, the ball can now be 
rotated until the pees ¢ is in line with the bore of the gun. 
The ball is then pressed upinto its seat by means of the metal 
liner d, without at the same time rotating the ball on its trunnicne, 
The gun can now be sponged out. Af’er this operation the charge 
can now be introduced, the metal liner withdrawn, and the ball 
rotated 90 deg. and pressed forward by the metal liner being 
screwed home. The firing mechanism being now adjusted, the 











gun is ready for being fired. In Fig..1 the firing mechanism is 
shown at the side, with the firing needle attached, which passes 
through one of the trunnions. & is the trigger. In Figs. 2 and 3 
a lever m n is used to start the metal liner d to rotate by pulling 
the point m away from the vertical centre of the gun. The lever 
m n turns on the point n, causing the lever no to move on the 
point », which compels the lever p 0 to move on o and the point 
p to change its position and move along the slot p s, carrying the 
metal liner with it to the end of its range. By moving the lever ¢ 
on its hinge it becomes disengaged from the pin p, and, if desired, 
the metal liner can be moved out by means of the spur pinion q. 
A groove u v w is used for automatically revolving the bre 
ball, as the metal liner d is withdrawn. In the sealed position of 
the gun the spring bolt is at was shown, but as the metal liner is 
withdrawn, the two levers 2, x carried on the trunnions are pulled 
backwards by pins which project into the front plate, This causes 
the breech ball to move backwards, but the lever u y, having the 
spring bolt w at its extremity, is compelled to move in the groove 
u v during this movement, causing the breech ball during its back- 
ward motion to also make a rotation of 90 deg. The hole through 
the breech ball now rests axially with the gun. Ifit is now required 
to sponge out the gun, the ball must be brought up to its seating 
in the chamber without rotating the breech ball. This is accom- 
plished by turning the rod r by a handle at the rear of the gun 
which makes a cam on its end raise the spring bolt u out of its 
groove. If now the breech ball is pressed home it will cause 
the spring bolt w to move along the groove vw. (Accepted 
October 31, 1894). 


LIFTING AND HAULING APPLIANCES. 


20,996. J. W. Sm Nuneaton, Warwick. 
Haulage Gulp. (9 Figs.) ovember 4, 1893.—This im- 
proved clip is designed for connecting tubs or wagons to endless 


wire haulage ropes, and comprisesa bar A, having a hook B for 
attachment to the tub or wagon to be hauled, and jaws C and D 


Fig... 


i 





[ee 














209: 





for gripping the rope E. F is acollar, with a projection G. This 
projection is deep enough to lie across the jaws, and thus exclude 
any probability of the collar being accidentally raised high enough 
to permit the jaws to leave the rope. The projection G, while 
taking the lateral strain exerted upon it by the rope ata curve, 


is supported in turn by each of the vertical rollers, In order to 
lighten the clip, a groove or channel A* may be formed in the 
(Accepted November 7, 1834). : 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,127. A. F. Davi London. Making Lead 
Traps, &c, [11 Figs.) October 25, 1893.—These improvements 
have for object the simplification of machinery or presses for 
making plumbers’ leaden traps or bends. The improved and 
simplified hydraulic press comprises a main lead-container A, a 
main lead ram K and steel sliding pistons G and R for controlling 
the lead portways L, L. F is a partition for guiding separately 
the two or more streams of lead to the mixing chamber E. J is 
the spindle of the mandril D. P isthe ram of the main water 
cylinder S. Tisa pipe for supplying pressure-water to the water 
cylinders X. Zis a regulator piston. The ports L being oe 

er 


the ram K is brought back to near the mouth of the con 
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the lower part of which is lipped, and the top part slightly open 
for pouring in the lead. When the lead has just set, preesure- 
water is admitted to the cylinder S so as to cause the ram P to 
rey ram K forward to bear upon the lead in the container 
A. The lead is thus caused to flow through the ports L, Lin 
equal streams, and through the die D. This produces a straight 
lead pipe so long as both ports L are open. ‘© produce a curved 
pipe the valve R is closed, with the result that an excess of lead 
flows through the E side of the die, thus giving an excess of lead 
at M, whilst much less lead passes through the Q side of the die. 
The greater the difference in the amount of lead passing through 
the respective sides of the die, the sharper will be the curvature 
of the lead bend. (Accepted October 31, 1894), 


1765. W. P. Thompson, Liverpoel. (/. A. Banzhaf 
Cologne, Germany.) Machines for Cutting Off Girders 
or m of Various Sections. [8 Figs.) January 26, 1894. 
— By this invention, in order to save material in the knives, knives 
are employed which are made of ready rolled steel of triangular 
section, Fig. 3. Asthesteel has the form of an equilateral triangle, 
the knives may be reve as soon as oneedge becomes blunt, so 
that all the three edges may be successively employed for cutting 
The machine comprises two fixed knife-cheeks 6, b, two adjust- 
able knife-cheeks b', bl, and two knife-holders c, c. The knives in 
the knife-cheeks b, b or b', b' consist of a suitably long piece of 
triangular steel, which is cut off straight above and below. These 
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pieces of steel are inserted in suitable recesses in the cheeks. 
Both the three corners formed by the upper etraight surface, and 
the three corners formed by the lower surface, may be used for 
cutting. The knife-holdere c, c each carry two vertical knives and 
one horizontal knife. These are also made of triangular steel, so 
that three edges are again used as cutters. The two ends of each 
horizontal knife are cut off straight and are thus fitted against 
the vertical knives of each holder c, the upper and lower ends 
respectively of these vertical knives being bevelled as shown. The 
jaws or cheeks }, b! may be adjusted by means of the screwed 
— 8,80 that by moving the middle knife-holder c, various 
shaped sections may be cut out by one and the same apparatus. 
(Accepted October 31, 1894). 


16,749. F. F. Simpson and J. T. Skidmore, Old- 
bury, Staffs. of Rolling Mills. [1 Fig. 
September 3, 1894.—The lower cheek of the central roll H is sup- 
ported upon the projections a'!, which are formed at each side of 
the housing A of the rolls. The lower cheeks B, which sre sup- 
ported by the projections a}, are a with side lumps Bl 
which are just short of the required height to support the cheek 
BorC which is above it, so that by the application of the liners 
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M the whole force of the of the handle E, through the 
screw D, and the whole weight of the rolls H and Hi and holsters 
B and 6, are carried by the projections a1. The liners are so 
arranged that the top bearing-blocks K only come into full action 
when the rolls are doing their work, while the lower bearing- 
blocks, when the rolls are normally at work, only have the friction 
consequent upon the weight of that particular roll. By these 
means the bearing-blocks or pieces K have a very much longer 











sife than heretofore, while the work of adjustment is very small. 
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For the purpose of preventing the liners M from being worked or 
shaken out of position, the lumps B! are provided with recesses 3 
into which the tits b2 enter, so that the sides of these recesses tend 
to steady the liners, and retain them in position. The space F 


formed by the side lumps B! formed on the cheeks, form a con- 
venient receptacle for holding the suet for lubricating the bear- 
ngs. The perforations b4 are provided for the purpose of aseist- 
ing “9 retain the cheeks in a cool condition. (Accepted October 31, 
1894). 


RAILWAYS AND TRAMWAYS. 


16,983. J. Whitestone, London. Securing Rails to 
Metallic Sleepers. (4 Figs.) September 6, 1894.—The outer 
bracket A has its upper surface formed to support the lower head 
or flange of the rail, and projects upwards on the outer side of 
the rail, so as to form an abutment for the key C, which is driven 
n between it and the rail. This bracket is provided at its outer 


end and about the centre of its width with a hook A! projecting | 


downwards from its underside. This hook passes through a 
slot in the upper part of the metallic sleeper E, and extends out- 
wards thereunder. The inner end of this bracket extends inwards 
beyond the rail, and has its upper surface formed with a plane 
surface A2 inclined upwards and inwards to receive and bear 
against the underside of the inner bracket. A notch A® is made 
about the centre of its width, to allow space for the reception of 
the hook B! of the inner bracket B. The inner bracket B rests 


upon the sleeper at its inner end, and projects upwards on the 


i“ 
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inner side of the rail s0 as to form an abutment for the web of the 
rail D, and so as to resist the pressure caused by the key C acting 
upon the opposite or outer side of the web of the rail. The inner 
bracket B is provided at its outer end, and about the centre of its 
width, with a hook B! projecting downwards from its underside, 
which hook passes within the notch in the outer bracket A, and 
through a slot in the upper part of the sleeper E, and extends 
outwards thereunder, so that when the key C is driven in tightly 
the hook B! will press against the derside of the metallic 
sleeper, and thus resist the tendency of the inner bracket to rise 
or be tilted inwards by the pressure of the key. Part of this inner 
bracket projects over and bears upon the inclined upper surface 
of the outer bracket, and has its underside formed with a plane 
surface B? inclined downwards and outwards to fit agains‘ the 
— surface A? of the outer bracket. (Accepted October 31, 

d. 


17,946. A. Hoffmann and H. W. Falk, Milwaukee, 
Wis.,U.S.A. Rail Joints. (2 Figs.) September 21, 1894. 
—The object of this invention is to provide a rail joint formed 
by casting metal around the abutting ends of the rails to be 
joined, the metal being rendered adherent to the surfaces of the 
rail ends, and forming an inclosing casing for the same. To this 
end, the joint is formed as shown by casting a layer or sheath 
B of metal of suitable thickness around the bases and the webs 
of the railends. This may be accompiished by forming a mould 
around the adjacent ends of the rails in the sand, into which 
mould the metal is poured, or by using a portable mould clamped 





upon the adjacent ends of the rails to be joined. Previous to 
uniting the rails by this method, the ends of the rails are pre- 
ferably cleaned or brightened upon an emery wheel or in any 
convenient manner, so that when the metal is poured around the 
rail ends it will adhere strongly to the surfaces thereof. It is 
an advantage to heat the rail ends just before the metal is cast 
around them, so as to prevent the molten metal from being too 
suddenly chilled by contact with the rails. Inventors find in 
ractice that the molten metal, when it comes into contact with 
he rail ends, fuses or burns into the surfaces of said rail ends so 
as to virtually form one piece with the rails. (Accepted October 31, 
1894). 


SHIPS AND NAUTICAL APPLIANCES. 


24,817. J. F. Crease, C.B., Stourbrid hy arecnter. 
Improvements in the Construction o: ttleships. 
{12 Figs.] December 23, 1893.—The bottom of the hull has a 
gradual upward direction towards the stem and stern fora con- 
. siderable length fore and aft of the midship portion, as shown at 
@ and b, 80 that the vessel may be the more easily turned. To 
further facilitate rapid turning, a deep keel c is provided in which 
there are arranged rudders d, fore and aft of the centre of the 
vessel’s length. These rudders may be of the balanced type, and 
connected ,together so as to be operated simultaneously, those in 
front of the centre of the vessel's length turning to port, when 
those aft turn to starboard, and vice versa. In connection with 
the rudders there may be provided actuating gear so arranged 
that all the rudders can be operated simultaneously, or be dis- 
connected so as to be independently operated. The rudders are 
preferably built so as to increase the buoyancy of the ship. Each 
rudder is fixed to a rudder-post d' that extends upward through 
the bottom of the ship, and is directly operated from suitable 





| buoyant material.. 





actuating gear. To aid in taking the weight of the rudders, 
each rudder is provided with antifriction rollers e¢, arranged to 
travel on curved ways carried by the keel c, which at the centre 
and ends and between the rudders, is strengthened by bracing cl. 
An additional rudder d! may be mounted in the deadwood 0? at 
the stern endof the ship to increase the turning power of the ship. 
The stem, or astern, or both, may be provided with a propellor g, 
arranged to rotate in a tunnel h about a transverse axis, whereby 
the turning of the ~_ can beassisted, The hull is constructed with 
a central longitudinal space i with transverse bulkheads, and with, 
at the sides, a large number of cells, some, j, being adapted to serve 
for carrying fuel, to which access is afforded by self-closing doors 
k closing by gravity, and opening outward from the longitudinal 
space 7. In the event of water entering the cells, its action 
upon the doors k would be to keep them closed against their 
seats. The outer ones, cells 1, may be packed with cork or other 








For protection against projectiles, a belt 2 of 
armour extends around the vessel from a point below the lowest 
water line up to beyond the highest water line. From this level 
a@ comparatively light upper structure provides the necessary 
cabin, crew, and store-carrying accommodation. In order to 
reduce the weight of the armour, the belt / extends only partly 
around the ship. An armoured deck 7 rises from a level inter- 
mediate between the top and bottom of the belt, and is inclined 
upward from each side of the hull towards the longitudinal 
centre of the vessel, and also from each end, at an angle designed 
to deflect projectiles striking such deck, and also to afford an ample 
reserve ra buoyancy. Above this deck is a comparatively light 
deck n for the officers and crew. The ends of the central space ¢ 
are protected by transverse armoured bulkheads i}. The fore 
and aft portions o and ol of the ship are composed of cells filled 
with buoyant material, and protected on top by an armoured deck 
parranged below the water line. (Accepted November 7, 1894). 


STEAM ENGINES, — EVAPORATORS, 
Ce 


23,553. J. D. G. Thompson, London. Steam En- 
gines. [2 Figs.] December 7, 1893.—The engine frame con- 
sists of a cylindrical box casing made in two removable parts A, 
A! bolted together and having a driving shaft B mounted in 
adjustable bearings at its ends. These bearings consist of an 
outer cast-metal stuffing-box a, an inner brass bearing a1, metal 
packing ring a", and an end gland a? extending into the metal 
packing all, The shaft B is formed with a central hole } and has 
mounted on it a lubricator from which the lubricant is made to 
flow through the central hole b and through apertures to the 
different bearings. Two cylinders C, C! are formed in the frame in 
the samestraight line with trunk pistons c, c! connected by rods c?, 








ce? to and actuating a crank cll on the central driving shaft B. A 
steam chest casing D is fitted over one of these cylinders ©, and is 
formed with inlet and exhaust steam ports d, d' over which works 
a slide valve D! connected by arod D* to an eccentric D3 mounted 
on the driving shaft B. A pipe D4 leads the stea.a from the 
steam chest D to a port d2 on the closed end of the other cylinder 
C'. The slide valve D' serves to supply steam to one of these 
single-acting pistons c or cl onits outstroke while the other is on 
its instroke, so as to obtain a maximum continuous power in 
driving. By unscrewing the securing bolts, one part A of the 
frame can be removed, and free access got to the cylinders, 
pistons, cranks, and eccentric for renewal or repair. (Accepted 
October 31, 1894). 





25,077. H. Wood and N. Macbeth, Bolton, Lancs 
Compound Steam Engines. [1 Fig.] December 30, 1893. 
—The three cylinders a, b, and ¢ are mounted above the crank- 
shaft d, with their axes in the same plane. The central high- 
pressure cylinder a@ is arranged vertically and directly over 
the crankshaft d. The second expansion cylinder bis arranged 
on the right-hand side of the central cylinder a, and has its axis 
inclined, so that if prolonged the axial line would pass through 
the centre of the crankshaft. On the left-hand side of the central 
cylinder a is situated the third expansion cylinder c, having its 
axis inclined towards the centre of the crankshaft in a manner 














similar to the cylinder b. The connecting-rod e of the central 
cylinder a engages with the crankpin f of the crank g in the 
usual . The connecting-rods h and i of the cylinders b, ¢ 
are jointed by means of pins e2 to the butt of the connecting-rod 
e, the latter being formed at the butt with jaws e' to carry the 
pins e2 and receive the heads of the connecting-rodsh, i. Thus 
the united power of the three cylinders is brought to bear 
upon thecrankpin f and crankg The cylinders a, b, and c are 
fitted with Corliss valves k, %, but the ordinary slide or piston 
or any other suitable form of valves may be used. The crank 
has no dead points. (Accepted November 7, 1894). 


MISCELLANEOUS, 


24,761. The Manchester oxygen Brin’s Patent) 
Company, Limited, and W. ackson, Man- 
chester. Means for Utilising the Pressure of Com- 
pressed Gases. (4 Figs.) December 23, 1893.—This inven- 
tion relates to improved means for utilising the preesure existing 
in the steel cyclinders containing compressed oxygen or other 
gas, with particular reference tothe production of the oxy- 
bydrogen flame. According to this invention, an injector of 
ordinary design is employed to force and carry forward the hy- 
drogen by the pressure of the oxygen. The injector may be 
located at any convenient point between the gas reservoirs and 
the jet, but is preferably arranged in the base of the mixing 
chamber of the jet, as shown. The mixing chamber a has its base 
al formed to contain a small injector, through which the oxygen 
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under pressure, is blown, and by which the hydrogen or coal gas 
is carried forward, mixed with the oxygen, and taken forward to 
the jet a2. The oxygen, under pressure, flows from the reservoir 
along the pipe b, which enters the a\, The delivery of the 
oxygen may be controlled by an automatic governor set to deliver 
at the required pressure, or if may be taken directly from the 
cylinder, The hydrogen or coal gas enters the base through the 
pipec. The base a1 is formed with a passage b!' by which the 
oxygen is led to the chamber d behind the injector. ie passage 
c’ allows the hydrogen to flow into the mixing cone e of the 
injector. The inner injecting nozzle f has a very fine delivery 
and the surrounding mixing cone e tapers to a contracted passage 
e! placed centrally in front of the nozzle f. This contracted 
_ again opens out into the geg, which communicates, 

y means of a hole h, with the interior of the mixing chamber 
a. The supply of the two gases may be regulated by cocks in the 
usual manner. (Accepted October 31, 1894). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 


Descriptions with illustrations ‘of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGmnEERING, 35 and 36, Bedford- 
street, Strand. 
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Rusby 
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Of the Greatest Strength and Best Quality. Roman 
and Liags Cements. Blue Lias Hydraulic Lime, Ground 
and Unground. 
RUGBY, WARWICKSHIRE. 
Works: New BILTon. 


Portland Cement of the Best 
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SPECIALITIES :— 


ENGINES FOR ELECTRIO LIGHTING, 
HIGH-CLASS MARINE ENGINES and BOILERS. 
MACHINERY for TORPEDO BOATS & LAUNCHES. 
FAN ENGINES. CIRCULATING & FEED PUMPS. 
Am CoMPREssORS (PATENT) AND TORPEDO MACHINERY. 
See Illustrated Advt., last week, page 45. 8844 


rompton and Co., Limited, 
ELEOTRIC LIGHT ENGINEERS, ' 
MANSION HOUSE BUILDINGS, E.0. 6812 
See Advertisement, page 41. 


¢) chnson & Phillips, Telegraph 

and ELECTRIO LIGHT ENGINEERS, 

14, Union Court, Old _— Street, E.0. Works and 
Wharf at Charlton, Kent. 

Makers of Machinery, on? for or complete uipments of 

Cable Factories ani lectrie Light Appa- 

ratus of all kinds. aa ieee Pell” ArcLamp. 848 


team Hammers (with or 

without guides). Hand-worked or Self-acting 
TOOLS for SHIPBUILDERS & BOILER MAKERS. 

DAVIS & PRIMROSE, LEITH, N.B. 45 


Dust Fre! Furnaces 


FORCED DRAUGHT. 
MELDRUM BROS., MANCHESTER. 
See Advertisement, last week, page 48. 9289 














re and Co., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 
— STEAMERS having speeds up to 35 miles 


PADDLE STEAMERS with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

- STERNWHEEL STEAMERS have been found by 

experience to be the best type of vessel for shallow 

river na’ motel a beak and of these Messrs. Yarrow have 

construc large number of successful ae i 
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all parts of the world. 
Engines for Launches, 
See Illus. Advertisement, Dec. 7, page 72. 
ENGINEERS. 13%4 


Multitubular. Steam Boilers. 
YACHTS AND BARGES. 
Prorrestt & Son, Ltd., wyvennosz 
Rede path & Paris, Limehouse, 














COCHRAN & CO., BIRKENHEAD. 
See page 4. Od 4749 
oy 
Send for Lists. Od 8551 
VOSPER & OO., Broap Street, PorTsmouTH 
AND LONDON, 
SHIP, YACHT, LAUNCH, BOAT BUILDERS, and 
London, E. Launch ns Poe high-pressure, 
Sale Makers of Thom- 


compound, or triple-expansion. 


son’s Patent Circulators, the only successful apparatus 
for securing a perfect diffusion of heat in pre — 








Willans Patent Central- 

VALVE ENGINES for ELECTRIC LIGHT- 
ING and other purposes. See large Advertisement 
on -alternate . weeks.—WILLANS & a 
LimirTep, Thames. Ditton, Surrey. 


yest Scott & Mountain, L*- 


1™ ERNEST SCOTT & CO.), 
eers mm Brase Founders, N&EWCASTLE-ON-TYNB. 
‘AN ENGINES, PUMPS, BRASS CASTINGS, 
AND ELECTRIO MACHINERY. 9937 


[ce Making and Cooling 


Machines 
_” Sang pn ICE, COOLING, &o., AT 











tT LOWEST POSSIBLE COST For 
FUEL, LABOUR, anp UPKEEP, &o. 


Pulsometer Engineering Co. L?- 


NINE ELMS IRONWORKS, LONDON, 8.W. 735 


W ater-Tube Boilers. 


Messrs. Yarrow & Co. 


are now prepared to construct Tubulous Boilers adapted 
for natural or forced draft to suit any rates of com- 








ranes, Excavators, and 
CONCRETE MIXERS. 

J. H. WILSON & CO., Lrv., SanpHILLs, LIVERPOOL. 

London Office: 6, DELAHAY Sr. , WESTMINSTER, 8. w. 

See Advertisement, last week, page 12. 577 


Emery Wheels, 


Hmery, 
SAW GUMMERS, GRINDING MACHINES, 


POLISHES, &., & 
[the F[lanite (Co. 


STROUDSBURG, PENNSYLVANIA, U.S.A. 
Lonpon ; 839 
Thomas Hamilton, % CANXON St. 


wteam Cranes to Lift. from 
1 to 100 tons, Hand Cranes, Engines, Boilers, &c. 
GEORGE RUSSELL & CO., 
Engineers, Cranebuilders, and Boilermakers, 
Motherwell, near Glasgow. 475 


Bagshaw’s Wrought-iron Pul- 


LEYS, as used in Government Departments, 
are the strongest, cheapest and best in the market. 
Quick delivery given. Illustrated price list, contain- 

rules for transmission of power by wheels, belts, 
ropes, and shafts, free.—J. BAGSHAW & SONS, Lrp., 
Engineers, Batley, Yorkshire. 474 


Hydrau lic: Cranes . 


and 
PASSENGER LIFTS, 
HYDRAULIC FITTINGS, PRESSES, &e. 
e Advertisement, page 63. 5915 
J.STANNAH, 20, Southwark Bridge Rd., London, 8.E. 
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bustion and working pressure desired. The distinctive 
points of advantage in these boilers as compared with 
others, are, perfect safety, lightness, and — 
repairs, and for wood ran bo the a hey specially sui 
POPLAR, 7 


I ocomotive Tank Engines 
designed and constructed by 
MANNING, WARDLE AND COMPANY, 
Boyne Engine Works, Leeds. Od 2487 
See their Illustrated Advertisement, page 57. 


Brush Two - Pole Dynamos. 


THE 
BRUSH ELECTRICAL ENGINEERING CO., L1., 
49, QuaEN VicToRIA StReEt, LONDON, E.0. 
See Advertisement, page 40. 


Schram’ s Air Compressors 
and a MACHINES. 
RICHARD SCHRAM & CO., 174, Great George 
Street, London, 8.W. 
See ‘Advertisement, page 18. 9998 
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THE BEST ANTI-FRICTION METAL. 
MaGNoLia METAL er 75, Frog VicTORIA a 


INDON, 
[»vincible (j228¢ (lasses. 
BUTTERWORTH BROS., Ltd., 
Newton — — Worka, 0768 


D2:st ‘(Collecting 


CHEMICAL Works, Manurge Works, Corton Miuis, Suae 
MANUFACTURING, Parse Miia, Fioour Mus, &. 
The “Cyclone” (over 15,000 Use 


The Bee tar and Most Effective Machine. 
No Motive Power. 467 
No Fire Risk. No Filtering Medium to Clog up. 


Henry Simon, Manchester. 


























Hutter and English, 


ENGINEERS AND MILLWRIGHTS 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIO MACHINERY. 
** WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND — PLANT. 
FLOUR AND RIOE MILLS. 
a AND GAS VALVES, CRANES, LOOK 
ATES, &. PUMPING "MACHINERY. 
HUNTER'S’ PATENT FLOATING ORANE FOR 


DOOKS, &o. 
STEAM LAUNCH MACHINERY. Od 4955 


Boller Tubes, Iron, Steel, and 


HOMOGENEOUS. . 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office: 143, Cannon Street, E.0. 9931 


[tubes and Piittings. Aso 


AIRD’S PATENT FLANGED TUBES. 
LOCO., MARINE, GAS, STEAM, WATER, &c. 


e) oseph A ird, 
WROUGHT-IRON AND STEEL TUBE WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 8354 


Lonvon Orricss :—46, QuERN VICTORIA STRERT. 


ames Russell and Sons, Ld., 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse: 108, Southwark Street, S.E. 
Leeds Warehouse : 6, Mark La ne, Briggate. 627 


Birmingham Wareh : 114, Col iw. 
33, King Street West. 


Masaeie Warehouse : 
; | Yubes and Pittings, 
TRON AND STEEL. 

I loyd and i loyd, 
ALBION TUBE WORKS, BIRMINGHAM, and 
COOMBS WOOD TUBE WORKS, nr. HALESOWEN. 
LONDON OFFICE—90, Cannon St., E.C. 
LONDON WAREHOUSE—157, Urr. Tuamags Sr., E.C. 
LIVERPOOL WAREHOUSE—63, Parapisr St. 


MANCHESTER WAREHOUSE—42, Dsansearts, 


BIRMINGHAM WAREHOUSES —Nuz Sr., SHERP- 
corse St., and 10, Cours St. 


See Advertisement, page 38. 


tis Elevator Co., Ltd., 


HYDRAULIC and ELECTRIC ELEVATORS 
(or LIFTS). 
4, QUEEN VicToRIA StrEEtT, LONDON, E.C. 
See Illustrated Advertisement, January 4th, 1895. 


(fas Krgines. 


[proved 
“ ()tto 
The 


National Gas 
Engine Co. 


SOLE AGENT FOR LONDON AND SOUTH, 
Assoc. M.I.C.E., 
af ec R Okes, and M.I.M.E., 
a i e : 
39, Queen Victoria Street, 
- LONDON, E.C. 
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rought-Iron Pulleys, 
riction Clutches, 
(Souplings, Bearings. 


THE UNBREAKABLE PULLEY AND MILL 
GEARING COMPANY, Lrp., 
Weat Gorton, Manchester. 
And at 56, Cannon Street, London, E.C. 148 


& S. Massey, Manchester. 


B. HIGHEST AWARD, CHICAGO, 1893. 

Parent STEAM HAM MERS More than 3,000 made. 
Patrnt STRAM Foreine Presses, Kick Sramps, 
Sprcia, Steam Stamps, Drop StaMPs AND HAMMERS, 
Pwrumatic PowER HAMMERS, FORGING MACHINES, 
CIRCULAR SAWS for HOT and COLD METALS, 
BAN DSAWS for COLD METALS, SMITHS’ HEARTHS, 
FURNACES, &c.—See back cover next week. 449 
Telegraphic Address; ‘‘ MASSEYS, OrznsHAw.” 





405 | Lith Lam og 





Heatborn, Davey and Co., 


LEEDS 
PUMPING MACHINERY 
For Mines, Water Supply, 1 ee Drainage, and 


HYDRAULIC MACHINERY GENERALLY. 
CATALOGUBS ON APPLICATION. 
See Illustrated Advertisement, page 67. 


HIGHEST AWARD, PARIS, 1878. 


622 





(Gjoldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. 471 


ohn Fraser and Son, 


Millwall Boiler Works, 
LONDON, E. 
Adjoining North Greenwich Station, G.E.R. 
MANUFACTURERS OF 
MULTITUBULAR STEAM BOILERS. 


Water-Tube Boilers. 4 
Blast Furnaces, Steel Works, 


ROLLING MILLS, &c. 
Consulting Engineers for Iron and Steel. 
HOWSON & HARRISON, 595 
___ EXcHanar PLack, MIDDLESBRO’- ON- TEES. 


| jfts— .—Safety, Silence, Hy- 


ULIO, ‘* RELIANCE,” for PASSENGERS 
and GOODS. Lifts of all other types. Sunp ror Lists. 


Archd. Smith & Stevens, 
QUEEN’S ROAD, BATTERSEA. 867 
Liverpool: 40, Investment Bldgs., 67, Lord St. Man- 
chester: Norman Rowley, 3, Barton House, Deansgate. 
40, KING STREET, COVENT GARDEN, W.O. 


omas Kell and Son, Litho- 


graphers, &., execute every description of 

br neg raphy, Engraving and 
Printing ; neering, A tural, and Pictorial 
Drawing in best manner. Paper Dy Drawing, Photo-litho- 
graphy,&c.—40, King St.,Oovent Garden, W.O. 0d3462 


Ges Byegines. 


ALL SIZES. 

















Fielding & Platt, 


GLOUCESTER. 814 


N ermand’s Feed Heater. 


And FILTER. 
See Illustrated yg last week, page 25. 
LESLIE 8. ROBI NSON, 5' 
28, VICTORIA STREET, WESTMINSTER, S.W. 


he Patent Corliss Engine 


and PATENT CORLISS GEAR ENGINE, with 
special improvements by DOUGLAS and GRANT, 
Dunnikier Der ae Kirkcaldy, N.B. These Engines 
are e Horizontal or Beam, Condensing, Non-Con- 
fee and C Also mak of Rice Mills 
Paper Mills, and General Engineers, Machinery 
pp trucked direct from the premises. Od 3599 


Hall’s 
Retrig erating Machinery 


(PATENT). 
Ice-Making Machinery. 
See Advertisement, page 13. 


Over 400 Machines supplied, all manufactured 
entirely at our works. 


Over 90,000 tons of Meat, Fish, Dairy Produce, &e., 
imported annually with our machines. 


J. & E. Hall, Limited, 


23, Sr. Swirnm’s Lanz, E.O. ; 
and Dartrorp Iron Worss, KENT. 


i P Batteries. 
1° - 
4, Gt. Winchester Street, E.C. 


See Advertisement, last week, page 68, 755 
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ENGINEERING. 





[Dec. 28, 1894. 





Re al Indian Engineering 


COLLEGE, re’ Hill, Staines. —The COURSE 
of STUDY is arranged to fit an engineerfor employment 
in Europe, India and the Colonies. About FORTY Stu- 
dents be admitted in September,1895. The Secretary 
of State will offer them for competition TWELVE ap- 

intments as Assistant Engineers in the Public Works 
partment, and THREE appointments as Assistant 
Superintendents in the Telegraph Department.—For 
particulars apply to the SECRETARY at the —_ 


; 7” Electrical and General 


ENGINEERING COLLEGE, Penywern House, 

2 and 4, Penywern Road, Earl’s Court, 8.W. 
PrmciraL—G. W.de TUNZELMANN, B. Sc., M.1.E.E. 
Santor InstRuctoR—O. CAPITO, M.LE.E., M.I.M.E. 
Extensive laboratories, dynamo-room, steam engine, 
engineering workshop, with machine tools, pattern 
shop, &. 850 


niversity College, London.— 
ENGINEERING DEPARTMENT. 
SESSION 1804-5. 
EVENING LECTURES. 
A Course of Practical Laboratory Instruction in 
Engine and Boiler Testing, will be given during the 


Second Term, COMMENCING on MONDAY, 21st 
JANUARY. 


The Course will finish on Mondav, 25th March; the | 


class meeting every Monday at Eight p.m. 

Fee for the Course, 103. 6d.; the entry will be 
limited to 25. 

Applications for admission to be made to Professor 
BEARE, by letter. G 15 





TENDERS. 





GREAT NORTHERN RAILWAY COMPANY. 
TO RAILWAY CONTRACTORS. 


The Directors of the Great Northern Railway Compavy 
are prepared to receive 


[lenders for the Extensions of 


the Leen Valley Railway (Contract No. 1), in 
the Counties of Nottingham and Derby, authorised 
by the Great Northern Railway Acts, 1892-3, com- 
prising Railway No. 1, ing by a ti 
with the Manchester, Sheffield and Lincolnshire Rail- 
way at Kirkby-in-Ashfield, and terminating at or near 
the Pleasley Colliery, together with several Branch 
Railways, making a total length of 10 miles 32 chains, 
to be constructed in accordance with the Plans and 
Specifications prepared by Mr. RicuaRD JOHNSON, 
C.E., the Company's Engineer. 

Jopies of the Working Sections, Specifications, Bills 
of Quantities and Forms of Tender, may be obtained | 
on and after Monday, the 7th of January, 1895, on 
payment of Five Guineas, at the Engineer’s Office, 
King’s Cross, London, and at the Resident Engineer's 
temporary Office at the Great Northern Station at 
Newatead, at which place Working Plans and Specimen | 
Drawings of the Bridges and Works may be inspected. 

Tenders, sealed up and endorsed ‘‘ Tenders fer Leen 
Valley Extension Railways, Contract No. 1,” should 
be addressed to the undersigned, and d ited at the 





BOROUGH OF LEICESTER. 
WATERWORKS. 
TO WATERWORKS CONTRACTORS. 


HALL GATES SERVICE RESERVOIR. 
Contract No. 1. 


The Corporation of Leicester are prepared to receive 
[lenders from Contractors 


having large experience in Reservoir Work, for 
the CONSTKUCTION of a NEW SERVICE RKESER- 
VOIR, to hold 2,000,000 gallons, together with 
FENCING, ROADS, &c., on Hall Gates Hill, in the 
Parish of Newtown Lindford, in the County of 
Leicester. 

The Contractor will be required to pay not less than 
the current local standard rate of wages. 

Conditions, Specification, Quantities and Form of 
Tender may be obtained from the Engineer, Mr. J. B. 
Eveerarp, M. Inst. C.E., 6, Millstone Lane, Leicester, 
on the payment of the sum of Three Guineas, which 
will be returned on the receipt of a bona side Tender, 
and of the Conditions, Specification and Priced 
Quantities. 

Sealed Tenders, upon the forms supplied, together 
with Priced Quantities, to be sent to this Office not 
| later than Ten o’clock in the morning of Tuesday, the 
| 8th day of January, 1895, addressed to the ‘‘ Chairman 
| of the Water Committee,” and endorsed ‘‘ Tender for 

Hall Gates Reservoir.” 
The Committee do not bind themselves to accept 
| the lowest or any Tender. 
j JAMES BELL, 
| Town Hall, Leicester, Town Clerk. 
| December. 1894. G 116 


BOROUGH OF LEICESTER. 
WATERWORKS. 
TO ENGINEERS AND IRONFOUNDERS. 


| HALL GATES SERVICE RESERVOIR. 
| 








Contract No. 2. 


The Corporation of Leicester are prepared to receive 


[lenders from Engineers and 
| Ironfounders for the SUPPLY, DELIVERY, 
| and FIXING of the VALVES, PIPES and IRREGULAR 
| CASTINGS required about the Valve House and 
Reservoir, together with GIRDERS, FLOOR PLATES, 
FENCING, and other METALWORK required in the 
construction of a New Service Reservoir at Hall Gates 
Hill, in the Parish of Newtown Lindford, in the 
County of Leicester. 

The Contractor will be required to pay not less than 
the current local standard rate of wages. 

Conditions, Specification, Quantities, and Form of 
Tender may be obtained from the Engineer, Mr. J. B. 
EvERARD, M. Inst. C.E., 6, Millstone Lane, Leicester, 
on the payment of the sum of Two Guineas, which 
will be returned on the receipt of a bona side Tender, 
and of the Conditions, Specification, and Priced 
Quantities. 

Sealed Tenders, upon the forms supplied, together 
with the Priced Quantities, to be sent to this Office 
not later than Ten o’clock in the morning of Tuesday, 
the 8th day of January, 1895, addressed to the 
“Chairman of the Water Committee,” and endorsed 
**Tender for Ironwork, Hall Gates Reservoir.” 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

JAMES BELL, 


Town Hall, Leicester, Town Clerk. 
December, 1894. G1l17 








Secretary’s Office, King’s Cross Station, London, before 
Ten o’clok a.m. on Thursday, the 24th of January, 
1895, on which day parties tendering must be in 
attendance. 

The Direcvors do not bind themselves to accept the 
lowest or any Lender. 

WILLIAM LATTA, Secretary. 
Secretary's Office, King’s Cross Station, 


London, 26th December, 1894. G 141 


BOROUGH OF BARROW-IN-FURNESS, 
SEWERAGE, 


TO CONTRACTORS. 


r I Yenders are Invited for the 

CONSTRUCTION and COMPLETION for the 
above Corporation of about 1200 lineal yards of CAST- 
IRON OUTFALL SEWER of 4 ft. internal diameter, 
with all necessary MANHOLES, TIDE-FLAPS, and 
other Appendages, &c. 

Separate TEN DERS are also Invited for the SUPPLY 
of the CAST-IRON PIPES for the above. 

Plans and Specification may be seen, and all Par- 
ticulars obtained at the Office of the Borough Engineer, 
Town Hall, Barrow-in-Furness, on and after Thuraday, 
the 27th day of December, 1894. 

The Specification and Forms of Tender may be 
obtained upon payment of tke sum of £2, which will 
be refunded after the delivery of a bona side Tender. 

The Contractor will be bound to pay the standard 
rate of wages to all workmen engaged on the Works. 

Tenders will be received by the Corporation on any 
of the three following Forms :— 

Ist.—Tender for the Construction and Completion 
of the whole of the Works, including Labour and 
Materiale. 

2nd.—Tender for the Work and all Materials re- 
quired, with the exception of the Cast-iron Pipes. 

8rd.—Tender for the Supply of the Cast-iron Pipes, 
delivered at Barrow-in-Furness, 

The Tenders, which must be on the forms supplied 





THE SHEFFIELD UNITED GAS LIGHT COMPANY. 


DEEPSEND STATION. 
TO STEEL JOIST MANUFACTURERS, 
CONTRACTORS, &c. 


The Directors of this Company invite 


[lenders for the Manufacture 
and DELIVERY of a ROLLED STEEL GIRDER 
FLOOR, 134 ft. long, 62 ft. wide, for their No. 3 
Purifying House, and for ROLLED STEEL and 


| WROUGHT -IRON GIRDERS in connection with 


alterations to their No. 2 Retort House at the above 
Station. 

Drawings may be seen, and copy of Specification 
with Bill of Quantities and Form of Tender obtained, 
upon application to the Engineer, Mr. FLETCHER W. 
STBVENSON. 

Sealed Tenders, endorsed ‘‘Tender for Steel 
Girders,” must be delivered by post to the under- 
signed, at the Company’s Offices, on or before 
Saturday, the 5th day of January next. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

HANBURY THOMAS, 


General Manager. 
Commercial Street, Sheffield, 
___18th December, 1894. G 124 


VALE OF GLAMORGAN RAILWAY. 
CONTRACT FOR PERMANENT WAY MATERIALS. 


The Directors of the Vale of Glamorgan Railway 
Company are prepared to receive 


[lenders for the Supply of the 


following PERMANENT WAY MATERIALS: 
Steel Rails and Fishplates. 
Bolts and Nuts. 
Chairs. 
Sleepers. 
Oak Keys. 
Drawings and Specifications have been prepared by 
the Company’s Engineers, Messrs. T. Forster BROWN 
and Rears, and Sir James W. SZLUMPER. The approxi- 





by the Borough Engineer, are to be addressed to the 
Chairman of the Health Committee, 


and endorsed | 
‘Tender for the 4 ft. Cast-iron Outfall Sewer (No. 1.),” | 


mate quantities required are 3600 tons of Steel Rails 
and Fishplates, 375 tons of Bolts and Nuts, 2600 tons 
of Chairs, 64,000 Sleepers, and 105,000 Oak Keys. 


GREAT WESTERN RAILWAY. 
The Directors of this Company are prepared to receive 


[renders for the Supply 


about 185 tons of Wrought-Iron and Steel 
GIRDER WORK for Bridges. 

Plans and Specification may be seen, and Forms of 
Tender and Bills of Quantities obtained, at the Office 
of the Engineer at this Station, between the hours 
of Ten a.m. and Four p.ra. 

Tenders, add d to the igned and marked 
outside ‘* Tender for Girder Work,” will be received 
on or before Tuesday, the 8th proximo. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
G. K. MILLS, Secretary. 
Paddington Station, London, ‘ 
144 


a 21st December, 1894. t 14: 
[[\enders Required for Building 

Small STEEL SCREW TUG, 60 ft. long, with 
compound engines of 30 HP.—Address, AFRICA, care 
of Messrs. Dgacon’s, Leadenhall Street, E.C. G 154 


a 

















APPOINTMENTS OPEN. 


Wanted, by a Firm of Elec- 


trical Manufacturers and Contractors, having 
their works near London, and doing a large busi 





of 


Wanted, Experienced Man, 


to take charge of gas engines, dyn 
storage batteries, and other electrical appliances. po 
warming and ventilating apparatus connected with 
the laboratories and workshops of the Central Higher 
hool. He must be able to do repairs and to give 
practical instruction in ironwork and elementary 
electrical engineering. 

Candidates to state salary required and give other 
particulars on Forms of Application which may be 
obtained from JNO. F. MOSS, Clerk of the Board, 

N.B.—Personal canvass will disqualify. 

Office of the Sheffield School Board, 

December, 1894. G 135 


A gents Wanted inevery Town 
to push first-class Leather and other Belting ; 
several important specialities ; those who can keep a 
stock on consignment preferred.—Address, F 396, 
Officesof ENGINKERING. F 396 
Hyngineering Pupil.— Vacancy 
with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 
engines, &c.; moderate premium.—Address, E 752 
Offices of ENGINEERING. E 762 








SITUATIONS WANTED. 





in England, an ASSISTANT MANAGER; it is indis- 

ntable that he should have considerable experience 
in either electrical or general engineering work, and 
also knowledge of general business. Good salary given 
to a thoroughly competent man.—Address, with full 
particulars and references, and stating salary required, 
G 153, Offices of ENGINEERING. G 153 


1 
W anted, a Managing Clerk, 
for head office in Newcastle-on-Tyne; one 
with knowledge of French, accountancy, and electrical 
engineering trade preferred.—Apply by letter only, 
stating experience and salary required, to D. SELBY 
BIGGE & CO., Electric Power Engineers. G 140 


Wanted, by a Firm of 
Distillers in Dublin, a MECHANICAL 
ENGINEER, aged about 35, who has alsoa knowledge 
of building, to take « lete charge of all the works 
and hinery. G ted with either 
of the Institutions for Engineers preferred.—Apply, 
stating age, qualifications, and salary expected, to 
ENGINEER, care of Messrs, Eason & Son, Ltd., 
Sackville Street, Dublin. 
The firm will not undertake to return original testi- 
monials ; copies only should be enclosed. G 122 


BOROUGH OF SOUTHEND-ON-SEA. 
APPOINTMENT OF BOROUGH SURVEYOR. 

















The Corporation require immediately a 


urveyor and Engineer, and 


invite APPLICATIONS for the Appointment. 

The duties will be those prescribed by the Public 
Health Acts and any local Act or Bye-laws of the 
Corporation, and will include the supervision of the 
pier as far as regards the care and repair of the 
structure. The officer appointed will also have to 
perform the duties of Gas Examiner. 

Candidates must be well-acquainted with the con- 
struction and management of sewers, drains, roads 
and footways, the value of labour and material and the 
erection of buildings, and must be competent to take 
levels and surveys, prepare plans, specifications and 
estimates, and io supervise and direct the work of the 
department. 

He will be required to reside in Southend, to devote 
the whole of his time to the duties, and to give 
approved security to the amount of £300. 

The Corporation provide offices, andalsoa Buildings 
Inspector, Draughtsman, Clerk, and Roads Foreman. 

Salary, £300 per annum, rising by annual incre- 
ments of £20 to £400 per annum. 

Applications must be made (in addition to any other 
form of application which a Candidate chooses to send 
in) upona Form which can be obtained from the Town 
Clerk, and must be delivered at the Town Clerk’s 
Office, under cover, endorsed ‘‘Surveyor,” on or 
before Tuesday, the 15th January. Copies of recent 
testimonials (not original) should be sent in the first 
instance. 

Canvassing Members of the Council, either directly 
r indirectly, will be idered a disqualification. 
By Order, 
WILLIAM GREGSON, 
Town Clerk. 
G 127 





te) 


Southend-on-Sea, 
20th December. 1894. 


LONDON AND NORTH-WESTERN AND GREAT 
WESTERN JOINT RAILWAYS. 
W anted Immediately, a 
DRAUGHTSMAN who has had experience in 
the preparation of Contract Drawings for Bridges in 
Masonry and Brickwork. The Appointment is tem- 
porary, and will be for a period of four months. 


Apply to the ENGINEER, Woodside Station, 
Birkenhead, giving experience and salary required. 
G 143 








D aughtsman Wanted, accus- 
tomed to machine tool work.—Address, with 
full particulars, G 147, Offices of ENGINEERING. G147 


Wanted, a Good Assistant 


DRAUGHTSMAN, accustomed to first-class 
bridgework.—Apply, stating age, qualifications, salary, 
{and enclosing copies of testimonials, to THE DAR- 
| LINGTON WAGON & ENGINEERING COMPANY, 
Limirep, Darlington. G119 


_Poreman (General) Wanted, 














anted, Engagement by a 

Practical Engineer ; well up in marine engine 
management ; would take charge of engines or pump- 
ing station; good draughtsman and mechanic, 
possessing first-class Board of Trade certificate; 
highest references given, and seven years in mail 
service.—Address, G 138, Offices of ENGINEERING. G 128 


Boilermaker, with large and 

varied experience in all classes of boiler work, 
SEEKS ENGAGEMENT as Foreman or Manager of 
Boiler Works; highest references.—Address, G 148, 
Offices of ENGINEERING. G 148 








PARTNERSHIPS, 





Partn erships.—Gentlemen 

(practical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bond 


Jide establishments open to admit such. References 


are given and required._-_-WHEATLEY KIRK, PRICE 
and GOULTY, 49, QueenVictoria Street, London, E.C.; 
and Albert Square, Manchester. 


Hyngineering Firms of Good 

KEPUTE, open to admit partners or desirous 
of selling outright, are requested to communicate with 
the undersigned, who have numbers of clients open 
for such.—WHEATLEY KIRK, PRICE & GOULTY, 
49, Queen Victoria Street, London, E.C.; and Albert 
Square, Manchester. 465 


heatley Kirk, Price and 


GOULTY (Established 1850), MECHANICAL 
and ELECTRICAL VALUERS, AUCTIONEERS and 
ARBITRATORS, Albert Chambers, Albert Sq., Man- 
chester ; and 49, Queen Victoria Street, London, E.C. 

Telegraphic Addresses : 
Manchester Office, Inpicator. London Office, INDICES. 


Partner Wanted in Old- 
established Engineering Works in Midlands, 
Capital £5000 to £10,000.—Address, F 558, Offices of 
ENGINEERING. F 658 


WANTED, &c. 














Kyrerts in Anglo-American 
OIL- PRESSING SYSTEM are invited to 


address G 146, Offices of ENGINEERING, | G 146 


A gency.—Scotch Engineer, 
residing in Switzerland, technical education, 
20 years’ experience, WISHES to REPRESENT first- 


-class firm; speaks German and French.— Address. 


G 136, Offices of ENGINEERING. G 136 


Wanted, Illustrated Cata- 


LOGUES and PRICE LIST of First-class 
Brick and Tile-making Machinery.—Address, CARLOS 
EVERS, Iaboticabal, Estato de Sad Paulo, a. 


15! 


A n Important Firm, estab- 

lished in So Paulo and Rio de Janeiro, 
importers of general machinery, material and rolling 
stock for railroads, water and gas pipes, wrought and 
cast iron material, and other articles in this branch of 
business, wishing to extend its relations in European 
markets, REQUESTS MANUFACTURERS’ TRADE 
CATALOGUES, PRICES and TERMS. The Firm 
undertakes the representation of manufacturers of 
first-class articles ; offers full guarantees.—Addrees, 
A. H. MACHINE, P. 0. Box 628, Rio de Janeiro, 
Brazil. F 921 











PUBLICATIONS. 
TO ALL INTERESTED IN PATENTS. 


(Leanings from the Patent 
LAWS OF ALL COUNTRIES, 


By W. LLOYD WISE, J.P., C.C., F.R.G.8., Fellow 
of the Chartered Institute of Patent Agents, are BOW 











for Electrical Engineering Works in the North; 
practical knowledge of dynamo machines would be 
advantageous. State wages required, also give 


A copy of the Specification and Drawings for either | 
of = —e er prey gay with Form of Tender, | 
can be obtained at the ce of Sir JAMES W. SzLuMPRR, | fi fidential d state P d 
C.E., 17, Victoria Street, Westminster, on payment of | conn Sena a saben experience. —Ad- 
108, 6d. which will not be returned. dress, G 149, Offices of EN61NERKING. G 149 


The lowest or any Tender will not necessarily be | Wanted, Under-Foreman, to 


accepted. 

Sealed Tenders, on the printed form attached to the | commence work in January; must have 
Specification and properly endorsed, are to be sent to previously occupied similar position and have know- 
me on or before Thursday, 31st January, 1895. ledge of high-class machine work.—Apply by letter 

W. MEIN, Secretary, only, stating age, references and salary required, to 
. Z de FERRANTI Lrtp., Charterhouse Square. 
G 145 | London, G 187 


** Tender for the 4{t. Cast-iron Outfall Sewer (No. 2.),” | 
or ‘‘ Tender for the Supply of the Cast-iron Pipes,” as | 
the case may be, and are to be delivered at the Office | 
of the Town Clerk, not later than Ten o'clock, on | 
Wedneeday, the 9th day of January, 1895. | 

The Works are to be commenced on the first Monday | 
in April, 1895. 

The Council does not bind itself to accept the lowest | 
or any Tender. - 


appearing in Work, published Weekly, 
Price One Penny. 


CASSELL & COMPANY, Limirsp, London 
And Sold by all Newsagents. 


* Patents for Inventions 
AND HOW TO PROCURE THEM.” 

By G. G. M. HARDINGHAM, Mem. Inst. M.E., Assoc. 

Mem. Inst. C.E., Fel. Chart. Inst. Patent Agents. 

London: CROSBY LOCKWOOD & SON. 

Cloth, price 1s. 6d. post free. 119 


9749 








'y Order, 
C. F. PRESTON, 
Town Hall, Barrow-in-Furness, Town Clerk. 
20th December, 1894. G 134 





| 
| Vale of Glamorgan Railway Offices, Is 
| Barry Dock, zsth December, 1894. 
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cloth, price 15s. Profusely Illustrated. 
Demy dto, doth, pent sik. bom. 


ihe Yosemite, Alaska and the 
YELLOWSTONE. 
Record of a Journey of 10,000 Miles from New York 
’ to the ahenee of Alaska and back. 
By WM. H. WILEY and SARA KING WILEY. 
Reprinted from ‘‘ ENGINEERING.” 


Offices of ENGINBERING, 35 and 36, Bedford Street, 
Strand, London, W.C. 








Royal 4to, 72 PP cloth, gilt lettered, price 5s. 
eight 2 lb. 8 oz. 
Illustrated by 19 Plates and 157 Figures in the Text. 
Printed throughout on special plate paper. 


phe Forth Bridge. 
By W. WESTHOFEN. 
Reprinted from ‘‘ ENGINEERING.” 


Offices of ENGinrERING, 35 & 36, Bedford Street, 
Strand, London, W.C. 





Royal 4to, 134 pp., gilt lettered, price 6s. 
Weight 3 1b. 6 oz. 


strated by Nine two-page and Four single-page 
Illustra\ y ree le pare 


Plates, and nearly 300 res in the Text. 
throughout on special plate paper. 


rine New Cunarders ‘‘Cam- 
PANIA” and “LUCANIA,” and the WORLD'S 
COLUMBIAN EXPOSITION of 1893. 

Reprinted from ‘‘ ENGINEERING.” 


Offices of ENGINRERING, 35 & 36, Bedford Street, 
Strang, London, W.C. 





Demy 4to, cloth, price 30s., with 900 pp. and about 
1500 Figures. Weight 74 ib. 


lectric Illumination: Vol. II. 
By JAMES DREDGE, Dr. M. F. O'REILLY, 
and H. VIVAREZ. 

Edited by JAMES DREDGE. 


Vou. I. 18 OUT OF PRINT. 


Offices of ENGINEERING, 35 & 36, Bedford Street, 
Strand, London, W.C. 








FOR SALE. 


100 Machine Tools, comprising 
Lathes, Drills, Planers, Shapers, Engines, 
Steam Hammers, &., now ready.—For list apply, 
KEIGHLEY ENGINEERING CO., Halifax. 609 


IT" Boilermakers and Others. 


—Ready for Delivery, One New HYDRAULIC 
RIVETING PLANT.— Apply, Messrs. THWAITES 
BROS., Lrp., Engineers, Bradford. F 80 


Fr Sale, One Galvanised Iron 


Tank, 5 ft. by 3 ft. by 2 ft. 6 in. deep. 
One C.-I. Tank, 8 ft. by 5 ft. 2 in. by 7 ft. deep. 
One C.-I. Tank, 10ft. 2in. by 7 ft. 6in. by 4 ft. 8 in. deep. 
One C.-I. Tank, 29 ft. by 21 ft. 4in. by 4 ft. deep. 
Two W.-I. Tanks (riveted), 10ft. by 4 ft. by 5 ft. deep. 
Forty-nine 10 in. Steam Pipes, in 9 ft. lengths. 








Steam Fire Engine, 360 gallons per minute. Will 
sell cheap. 
About 800 ft. of Bright-turned Shafting, with 


couplings, pedestals and hangers, from 1} in. to 8 in. 

About 120 C.-I. and W.-I. Belt Pulleys, 11 in. to 
54 in. diam. by 5 in, to 14 in. wide, bore 2 in. to 4 in. 

One 20-ton Railway Platform Weighing Machine, 
18 ft. table. 

About 100 Wood Coal Tubs, 2 ft. gauge. 

Six Rolled Iron Girders, 12 in. by 5in. by 24 ft. 

In ST0cK AND PROGRESS. 

One Pair Winding Engines (new), 24 in. cylinders 
by 5 ft. stroke, 14 ft, drums. 

Catalogues free. Price and full particulars— 

THE LOWCA ENGINEERING CO., Lro., 
West Cumberland Machinery Stores, Whitehaven. 





ocomotive Tank Engines for 


Main Line Traffic, Short Line, Collieries, Con- 
tractors, Iron Works, Manufactories, &c., from a 
superior specification, equal to their first-class Railway 
Engines and specially adapted to sharp curves and 
heavy gradients, may always be had at short notice 
from Messrs. BLACK, HAWTHORN & CO., Lrairep, 
Locomotive, Marine, and Stationary Engine Works, 
Gateshead-on-Tyne. Od 1524 


Fr Sale, 4 HP. Crossley Gas 


ENGINE, Tube Ignition, good as new, all com- 
plete with Fittings, Pipes, &c. 
4 HP. Crossley, complete with all Fittings. 
Apply, GAS AND OIL ENGINE AND DYNAMO 
SUPPLY CO., 91, Queen Victoria Street, E.C. @ 130 





(Crossley Gas Engines for Sale : 
Two 14-HP. Nominal (new 1893), with selt- 
starters ; all pipes, fitting, &c., complete. 
One Ell.-Parker Dynamo, 150 amperes, 110 volts, 
new 1893. 
One Set 55, L type Accumulators, E.P.S., 31 plates. 
Write or apply, GAS & OIL ENGINE & DYNAMO 
CO., Lrp., 91, Queen Victoria Street, London, E.C. 
G131 





ocomotive Tank Engines 
always in stock or progress. —HUDSWELL, 
CLARKE & CO., Railway Foundry, Leeds, Sole Makers 
ef ‘RODGERS’ PULLEYS” (Registered). Entirely 
Wrought Iron, : See THus. Advt. p. 51. Od 647 


flank Locomotives, 4 or 6 


wheels coupled. Specification and workman- 
ship equal to Main Line Engines.—Apply to R. & W. 
HAWTHORN, LESLIE & CO., Ltd., Engineers, New- 
castle-on-Tyne. See Advt., last week, page 57. 462 


95 and 16 HP. Portable or 


SEMI-PORTABLE ENGINES, with or without 
reversing gear; also MORTAR MILLS, all sizes, 
Ready for Immediate Delivery, at low prices for cash, 
or on easy terms of credit.—BARROWS & CO., Lrp., 
Banbury. F 897 


ew 6 HP. Portable Engine, 


by Ransomes, fitted with enlarged firebox 
(colonial size), never steamed, TO BE SOLD cheap.— 
Apply to CHARLES BURRELL & SONS, Ltd., 
Thetford. F 766 

















Crown 4to. 750 pages. 


THE ENGINEERING 


Handsomely bound in cloth. Price 40s. Weight 4 Ib. 9 oz. 


TELEGRAPH CODE. 


By A. H. BLACKBURN, M.I. Mech. E., & JAMES STEVENS, M.E., M.I. Mech. E. 


Hundreds in use by the largest engineering firms, contractors, and merchants in all parts of the world. Used by four Governments. 
** It is the most complete work of its kind ever issued."—The Engineer, Sept. 9th, 1892. 





J. STEVENS, 9, FENCHURCH AVENUE, LONDON, E.C. 
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pile Drivers, Steam, 20, 30, 

and 40 ewt. in stock FOR SALE or HIRE ; can 
be seen in operation.—For catalogue apply, SOUTH- 
GATE ENGINEERING COMPANY, Limitsp, New 
Southgate. 522 


or Sale, on Hire Purchase, 


MACHINERY of every description, supplied on 
deferred payments or for cash, new and second-hand ; 
write for circular; inspect stock, including Lathes 
(all sizes), Drilling Machines, Saw Benches, &c., &c.— 

AND G. FOOT & CO., 12, Gt. Saint Thomas 
Apostle, London, E C. 840 


Fo Sale, Nearly Completed 


New Compound Surface-condensing MARINE 
SCREW ENGINES, 2 na. ; up to Lloyd’s and 
Board of Trade requirements ; suitable for tug or 
small steamer.—Apply, VULCAN IRON hae xo 


Hull 
fe Sale, to make room for 


larger one, Haliday 30 ft. diam. SAIL WIND- 
MILL, self-furling, known as 8 HP., very strong and 
substantial ; pitch pine tower, all bolted and made to 
take to pieces; 75 ft. high, and new last year; com- 
plete in every way, with 160 ft. pump rods; splendidly 
painted with red oxide; in a gentleman’s park. No 
expense was spared in building, the tower being 
braced well all ways with 10 by 10 pitch pine; not 
being large enough power only reason for selling. 
A great sacrifice will be made.—Write first, GAS 
AND OIL ENGINE CO., Ltd., 91, Queen Victoria 
Street, London, E.C. __G132 
he ? 

Ker Sale, Cheap, Ship’s 
REPEATING TELEGRAPH, with one brass 

deck column, 9 in. dials and gongs, by Bassett, of 
Liverpool ; Boiler Feed Pump, with 2 in. plunger, 3 in. 
stroke; new Air Compressor, by Scott & Son, size 
44 by 2, rod and eccentric; Worthington Boiler Feed 
Pump, double action, 3 by 1} by 3, good as new; 
@ small Ship’s Dynamo, 9 amp., 82 volts, 1500 revolu- 
tions; lamps for same, volt and amp.-meters; two 
mpressed Air Cylinders, one at 1000 lb. and one at 
250 1b.—Apply at GAS & OIL ENGINE CO., Limrrrp, 
91, Queen Victoria Street, E.C. G 133 


Hypgineers' and Shipbuilders’ 
TOOLS FOR SALE. New and Second-hand. 
Four Planing Machines from 2 ft. to 7 ft. square; 
seven Radiat Drills, from 4 ft. to 7 ft. 6 in. radius ; 














NOW READY. 


Imperial 4to. 





Price £3 3s. Od. 





A RECORD OF THE 


TRANSPORTATION EXHIBITS 


AT 


WORLD’S COLUMBIAN 
By 


THE 


EXPOSITION OF 1893. 


JAMES DREDGE. 


(Partly Reprinted from ‘‘ ENGINEERING.”’) 





This Volume contains about 190 plates, and 800 pages of text artd illustrations, 
forming, it is believed, a very complete record of the most important objects eollected in 


the Transportation Exhibits Building at the 


World’s Columbian Exposition of 1893. 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 


NEW YORK: Messrs. JOHN WILEY & SONS, 53, East Tenth Street (to whom all 
applications regarding the American Edition must be made). 








Imperial 4to, handsomely bound in Half 


Tables and Plates, and over 700 Illustrations. 


Morocco, Price £2 10s. 500 pp. of Text, 
Weight 9 lb. 6 oz. 


MODERN FRENCH ARTILLERY 


(The St. Chainond, De Bange, 
WITH ILLUSTRATIONS 


Canet and Hotchkiss Systems). 
OF FRENCH WARSHIPS. 


By JAMES DREDGE. 


Chiefly Reproduced from ‘‘ ENGINEERING.” 
THE WORK IS PROVIDED WITH A CAREFULLY PREPARED AND COPIOUS INDEX. 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 








three Slotting, four Screwing, and eight Punching 
and Shearing Machines, from }in. to 1} in.; three 
seta Plate Bending Rolls, from 6 to 14—6; Keel Plate 
Bender, 19 ft. wide; three Hot Iron Saws; Angle 
Iron Bending Machine; Horizontal Punch and Angle 
Cutter; Bar Shear and Punch combined; several 
Wall, Radial, and Pillar Drills, Lathes, &c.; 10-cwt. 
Steam Hammer.— RUSHWORTH & CO., Sowerby 


Bridge. G 152 
To Engineers, Capitalists, &c. 
— FOR SALE, FOREIGN HYDRAULIC 
PATENTS, on the British making of which a large 
ry . theeat: . 4, a . or 


prosperous fi ing is d; 
proposals for working of same eine 
1 


G 189, @ffices of ENGINEEKING. 














Foundry (Stoves and Ranges 


principally) FOR SALE, including machinery, 

ery and patterns; price very moderate.—H. H. 
OBART, Accountant, 207, Queen’s Road, New Cross 
Gate, 8.E. G 142 





SECOND EDITION NOW READY. 


Royal 4to, 46 pp., 
Price 3s. 6d. 


Cloth, Gilt Lettered. 
Post free 3s. 9d. 


HE MANCHESTER SHIP CANAL 


Illustrated with Four Two-page Plates and numerous Figures in the Text. 


Printed throughout on Special Plate Paper. 


Reprinted from ‘*‘ ENGINEERING.” 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 








I athes—with or without Cut 
aay «Oy Srmcnehert. 
ways in stock or 782 
STEPHEN STELL, Alkincoate Works, Keighley. 


Tr 


anes, Hand and Steam, 
DERRICK, PORTABLE and WHARF. 
Also all kinds of 
BUILDERS’, es & QUARRYMASTERS’ 
ANT, 


New and Second-hand, FOR SALE or HIRE, 
always in stock. 


—_— 552 
BUTTERS BROS. & CO., 20, Waterloo St., GLASGOW. 
Telegraphic Address: ‘‘ Butters, Glasgow.” 
See Illustrated Advertisement, page 26. 








Re Sale, by Private Contract, 


as a Going Concern, the old-established and 

well-known ENGINEERING, FOUNDRY, FORGING 
and SHIPBUILDING BUSINESS now being carried 
on by Messrs. Harvey & Company, Limited, at Hayle, 
in the County of Cernwall. 
. — unfinished and profitable contracts are in 

and. 

Every facility for landing and export will be afforded 
on the adjacent quays. 

Steamers of 4000 tons have been built and com- 
pletely equipped in the yards. 

The main line of the Great Western Railway is con- 
nected with the premises. 

All particulars as to the holding, and any further 
information, can be had on application to— 

HARVEY & CO., Limirep, 
Hayle, Cornwall. 
Or the London Office Address, 
186, Gresham House, Old Broad Street. 


in: Sale : 
Powerful Double-ended Doubled - geared 


PUNCHING and SHEARING MAOHINE, for 
1} in. plates, with 24 in. gaps, Angle-iron Cutter, 
and Vertical Engine attached; weight about 
11 tons; nearly new. 

VERTICAL DRILLING MACHINE, with 4} in. 
spindle, double or single gear, by Shepherd Hill 
and Co., has feed of 24 in., table 2 ft. 6 in. diam., 
to rise and fall, also two square tables, movable 
on c.-i. bed, five-speed cone. 

Pair of HORIZONTAL CROCODILE SHEARS, with 
Engine attached; will cut 2}in. square, billet 
cold, helical gearing, two fly-wheels, &c. 

16-in. stroke SHAPING MACHINE, with central 
thrust and quick return, with two tables and 
graduated tool-box, self-acting in all cuts, with 
machine vice, &c. 

Pair Vertical DEEP WALL PUMPS, Cameron type, 
12} in. by 14 in. stroke, for 16 in. buckets. 

12-Cwt. STEAM HAMMER, single standard, double 
acting, with block, base-plate, &c. 

5-Ton LOCO. STEAM TRAVELLING CRANE. 

3-Ton STEAM HAMMER, by Naysmith. 

20-Ton WEIGHBRIDGE, by Kitchen. 

Machinery let out on Hire or Sold on Purchase Hire. 

* Send for Catalog Inspection Invited. 
THOS. W. WARD, ALBION Works, SAVILB Street, 
Susrrigip. Tele. Address: ‘* Forward, Sheffield.” 510 








MISCELLANHOUS. 





ohn Norman, 


Millwright, Boiler Maker, 

Congulting Ene eer & Licensed Valuer of Machinery, 
131, St. Vincent Street, Glasgow. 94386 

and Specifications made out as required. 


rawings, Plans, Tracings, 
&c., executed with Accuracy and Despatch, on 
moderate terms, by MESSER and THORPE, Mecha- 
nical and General Draughtsmen, 8, Quality Court, 
Chancery Lane, W.C. Od 56 
M. & T. are thoroughly practical Engineers, 





ulsometer Steam Pumps on 

HIRE, with or without boilers, pipes, fittings, 

&o., with option of purchase, by arrangement. Tele- 

graphic address: ‘*Pulsometer, London.” A large 

gtock kept of all sizes.—PULSOMETER ENGINEEK- 
ING GO., Lrp., Nine Eims Iron Works, London, 8. W. 

826 





Portable Engines on Hire.— 
16, 20 and 30 HP. vortables of the newest con- 
struction, Ready for Immediate Delivery. Alsosmaller 
Engines and Boilers of Portable and Vertical type.— 
HENRY SYKES, 66, Bankside, London, S.E. Tele. 
phone No. 4565. 920 


Prerced Draught.—Granger’s 


SYSTEM (with Patent Adjustable Compound 
Blowing Nozzle) is the BEST and CHEAPEST. Gives 
increased steaming power and burns slack and refuse 
fuel, thus saving 20 to =_e cent. in cost of raising 
steam.—A. W. GRANGER, 102, Brooke Read, Stoke 
Newington, London, N. 929 








conomical Manufacture ! ! 


Special Labour-saving Tools designed for any 
process. A stock of Drilling Machines, Milling Ma- 
chines, Shapers, Lathes, as designed for the British 
Government and for eminent engineers. Over 500 
Second-hand Tools to be Sold cheap for clearance ; 
=e precise requiremente. Terms, cash or 
credit. 

BRITANNIA TOOL FACTORY, COLCHESTER and 
LONDON. Letters, Colchester. Catalogues 6d. 935 


Te Makers of Engines, Pumps, 
&c.—Use BENT CRANKS in Mild Steel. A 
Speciality -f the GRANTHAM CRANK & IRON O0., 
Lro., Grantham. Quotations on receipt of sketch. on 

For Continuation of Small 
Advertisements see Pages 4 


and 68. 
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NEW IMPROVED PATENT 


SPHINCTER GRIP 
Armoured Hose, 


“HALE” Brand, Registered. 
Specify “* 


HALE BRAND” in all inquiries and orders. 
For Water, Delivery and Suction, Steam, Gas, Air, 
Acids, Fire, Diving, Wines, Spirite, Beer, Garden 
Watering and Irrigation, &., &.,&0. Absolute Lock 
Grip, Armour Non-corrosive, and Cannot Recoil. 





Durability of sted 


Flexibility of India-rubber. 


For Hydraulic and Compressed Air Machinery for any 
Working Pressures up to 10,000 Ib. to square inch. 
Oil, Gas, Brakes, and Railw ray Purposes generally. 


Estimated Quantity of Sphincter Grip Armoured Hose 
actually in Use, over 10,000,000 Feet. 


SAMPLES AND PRICK LIST FREE ON APPLICATION. 


F, MARTEN HALE & C0., Ltd. 


Sphincter Works, 
Emerson St., Southwark, London, S.E. 
(The Original Works). 
Teicgrams: “ Rugosity, London.” 820 
F, MARTEN HALE, Managing Director. 





THE 


EAGLE 
LIGHT 





No Fresh Burners required 
constantly. 


Also the Burners will work 
a month without cleaning. 


Burns all kinds of Oils. 


SEND FOR PRICES TO 


Eagle Engineering Co., 


LIMITED, 


ALBERT STREET, MANCHESTER, 


CONDENSERS 


Our Sper th ig 





f\_| EVAPORATIVE 
fj TYPES, 


VACUUM, 25 to 27 inehes. 





‘if iil APPLICABLE WHERE Warsr 18 SCARCE. 
va 

J i Evaporative Cond d to 

‘aj; use less water aiheaethen than 
\\ with a non-condensing engine. 


T. LEDWARD & CO. 








DELTA METAL, 


Tough as Wrought Iron. Stronger than Steel. No Corrosion. Colour of Gold. 
CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &. 
THE DELTA METAL CO., Ltd. 441 


Works: 29, Pomeroy Street, London, S.E. City Office: 110, Cannon Street, E.C. 


GRANES 


Bedford Engineering Co,, Makers, Bedford. 


MUSGRAVE BROS. 


CROWN POINT FOUNDRY, LEEDS. 
ARE MANUFACTURERS OF THE LATEST AND MOST IMPROVED 


HYDRAULIC PUMPS, 
ACCUMULATORS, 
SYRIVETTERS. PRESSES, VALVES 


“BC, &C 


INITED ASBESTOS: 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 








STEAM. 
HAND. 


OVERHEAD TRAVELLING. 
ELECTRIC. 








680 




















Pioneers of the Asbestos Trade. 


COCHRAN & Co., 


Bin EN EEAD. 











PATENT VERTICAL 
mmUETITUBULAR BOILERS 


“AUDZAITAG ALVIGAWWI YOA ACVAY 





—- 


_ »  @ 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 


High-Pressure & Compound Surface Condensing Engines 


‘S814904d YO XIOLS NI SIZIS T1V 











85, Queen Victoria St., LONDON, B.C. ™* 


Od 4831 


ALWAYS IN STOCK OR PROGRESS, 





PATENT AGENTS. 


A lls llison ti  Peaends Agents 
D MECHANICAL DRAUGHTSMEN, 
62, ia, Chancery Lane, Holborn, London, W.O, British, 


, and Fo Patents obtained. Search, 
sae bemebeae le Marks registered. 468 


atents.—E. P. preaar 


and SON, Fel. Chartered aoe Seek, L pee wee 








19, Southampton ating to 8 
‘Ait basins rela hogy fish snd Forel tsh and Forelgn Patents, 
transacted on mod 
terms. Pamphlst and genera advice gratis. _— 
legrama, London.” Od 585 
EstaBLISHED EI1GHTBBN YRARS, 





rewer and Son, 


CHARTERED PATENT AGENTS. Esr. 184: 
CHANCERY LANE, LONDON, 
And 30, East PARADE, LEEDS. 608 


Patents, Designs and Trade- 


MARES, in all countries at moderate changes. 
M- 





PROVISIONAL PROTECTION FROM £3 3s. 

PLETE PATENT FOR FOUR YEARS FROM £9 9p, 
A Chart of 187 mechanical motions, Fy free 1g, 
Circular of information gratis.—HARRIS & MILLS, 
Patent Agents, Est. 1866, 28, Southampton Buildings, 
Ohancery Lane, London, W.C. Telephone 2820, 47 


P Jensen, Chartered Patent 
e AGENT, M. Inst. M.E., twenty-seven years’ 
experience in securing British, ‘Colonial and Foreign 
Patents, Trade Marks and Designs. Full particulars 
on application. —Office for Patents, JENSEN & SON, 
77, Chancery Lane, London, W.C. 738 


Telegram Address, ‘ ong London.” Telephone 


Philips and Leigh (Henry 


HaRineTon Laie, Assoc. M.1.C.E., Fel. In. P.A.), 
22, Southampton Buildings, Ohancery Lane, London, 
W.C. Immediate protection obtained for Inventions, 
Trade Marks and ediees in all Countries. 721 


[the New Patent Law.—To 


Inventors. Fe. PATENT OFFICE. 
Established 1880, G. F. REDFERN & OO., 4, South 
Street, Finsbury, E.C. “Erovisional Proteotion, £8 3a. 
French Patent, = Belgian, £4. Circular gratis, 
Telephone No. 169. Regis. Telegraphic pF ms 
** Invention, ae” 706 


Patent Office, Glasgow.—W. 


R. M. THOMSON & CO., 96, Buchanan a 
e@ INVENTOR’S ~ a complete Handbook 
Patent, Designs, and Trade 


Patents — Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 
Agente, 57, Chancery Lane, W.C., 

















transact every 
pane Mi ‘ot —. connected with Letters Patent 
for Inventions. ‘A Guide to Inventors” free phy 
Established 1853. 607 


TIME CHECKERS. 


Extensively used in 
WORKS, OFFICES, & WAREHOUSES 


For ascertaining the time worked 
by Employés. 


WHEEL, GEAR, & RACK CUTTING. 
Milling Cutters of all descriptions. 
ESATA RENok™ 
A SPECIALITY. 
mat nas eer 

W. M. LLEWELLIN, C.E. 14s 


Llewellin Machine Co., Bristol. 














OVER HEEHAY)D 
Self-sustaining Hand-power 


TRAVELLERS. 


ALSO MAKERS @F— 
OVERHEAD ELECTRIC TRAVELLERS. 
OVERHEAD ROPE-POWER TRAVELLERS. 


VAUGHAN & SON, 


Hydraulic & General Engineers, 316 
MANCHESTER. 


EWALD [STEIN METZ 
HANOVER, © 


‘EN, FRAVER ONWOOD 





rom | 
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From ‘aeatine to time Special Supvlements are issued, containing a Classified Directory of the Current Advertisements in ENGINEERING, together with a List of the Telegraphic Addresses and a Key to the same. 
This Directory and List are also published in a separate book form for handy reference, which may be had gratis from the publisher. 
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Bal & Wilcox. Ltd. :. 45 Firth, Thos. 7 Sons, Ltd. MacLellan, P. & W., Lita... Partington & Oo.. 19 | Simons, W., & Gia Ltd. 5 
Bagshaw, J., & Sons, Ltd. Clarke, Chay >man & ‘0o., Ltd. a1 Fleming, A. B., & Oo., Ltd. Thos. -» 11] M*Neil,O.,Junr... .. .. 68| Patent whe Steam In- | Simpson, Bériekiand & &Co. E 
Bagshawe Bros. & Co. Clay Cross Co., The ae Fleming & Ferguson ee ee Howell & Co., Lei. << McPhail & “Simpsons .. se jectcr Co., Ltd., The .. 5/| Ltd. “ . 
Boiley, W. H.. & Oc., La. 48 & 64 | Clyde Rivet Works Oo. :. 38 Fletcher, J.,&Sons . Howes, 8. ae ee Magnolia Metal Oo. 1| Patent Heater Condenser } Sinclair &Co. 
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Golviile. De &Sons .. .. i7 Fraser & Chalmers, Ltd. .. 61| Hunslet EngineOo, .. .. 16 en, H.R. .. + 36 20 | Smith&Grace .. .. 
. $1 | Fraser, John, & oF oo ee Hunter & English 1 2 i 3 Penney, Alexander, &0o, 29 | Smith, Thos. eo 
Te 4 Gandy's Belting C 27 | Indestructible Ignition Tube hall, Sons, & e Phillips & Leigh .. .. .. 4 Spencer, James, & Oo." 
Ltd Gardner British Typewriter Syndicate, Ltd. 12 Co... .. 16 | Phosphor Bronze cn ox. 0 Speacer. ‘67d da 
— + Gages ValveCo at Co., Lad... 68 | J. L. Young app Co., La 68 7 Gs aa. as +. €2 | Stacey, F. H.. 
¥ ‘ ate Gas and Oil Engine and Jackson. P. B., & Vo. Lita. 55 ¥ or io sae 
Bennie, James, & Sons .. are heey & Cook, Tita.’ Dynamo Supply Co. ensen &Son.. .. « « 4 
Berend, O., & Co. Davey. Paxman & Oo. 36 | Gehrckens, 0. Otto .. .. 63] Jessop, Joseph, &Son .. 21 es 
Bessemer. . Hen: ry, &00., La . Davidson & Co. .. «2 o Gibbins, R.0.,& Oo... .. 6| Jessop, Wm., & Sons, Ltd. 55 2| Pratchitt Bros. .. pz 
Best Belting Co... .. .. 68| Davies, W. J. é Gibson, J., &Co., Ltd... Johnson & Phillips” 1, 10 & 13 TOS. Pulsometer Eng. Oo., Ld. . | i 
Binney & Sos Son Davis & Prim: ee Glenboig Union Fire Ciay Keenan, M. 19 | Merthyr Vulcan Foundry Ragosine & Co. 70 | Steel Go. of scotland, ‘Ltd. se ee 
ham Battery” and De Bergue & Co.. a OC Para Keighley ingineering ( Oo.” 3 and Engineering Oo., Ltd. Ransomes, Sims & Jefferies, | Steinmetz, BE. ~ .. Watsons & } Binyon se 
Ditto ne Glentield Co., Ltd. .. .. 11 | Kell, R., & Uo, Messer & Thorpe oa « & Utd. ++ 50 | Stell, Stephen ittaker, Wm., & 
Black, Hawthorn & Oo. Lt’. : Decauville, Ainé +» «+ 62] Gloucester Railway Carriage . <._ s- 1 | Metallic Valve Oo. Redfern, &. F., &6o.. = | | Stews ~*~ - & Clydes- Whitworth, Sir Jos., & Co., 
Knowles Steam Dell, Wm. R..&Son.. .. 23| and Wagon Oo., Ltd, 46 & 68 urn Pa Car- Saean 6 Paris... <. 1| dale, a La, a 
Delta Metal Co., Ltd... . Glover, W. T., & Oo. Mi es se oe ee @ Rice & Co. bs | sesthexe ; Pitt, Ltd. . Widdowson, J. : pe 
Goldsworthy & Sons .. .. Richards Machine Tool Co. | Sturtevant Engineering Oo. Willans & Robinson, Ltd. .. 
© Grafton &0o. ©... .. .. Richardson, >, & Sons, Summerscales, W., & Sons, Williams, Frank, &Co. .. 
Dennystown Forge Co. +» 49] Granger, A. W. oc* oe * 39 BOR ce cc cc es ee OLS as & Oo., Ltd. 
Dick, Kerr & Co., Ltd. Grantham Crank and Irov Robey & Oo., Ltd.’ <2 <2 35 | Summerson, _ &8ons .. 13| Wilson, J. H., & Oo., 
Dixon, I.,& Oo. .. ° Co., Ltd. 1é& Mitchell's Emery Wheel Co. t Robinson, Leslie 8. 1 | Sykes, Henr- 3 Winter, F. 
Donkin, B., & Oo., ‘Ltd. Greaves, Bull & Lakin” Moreland, R.. Ry Son .. .. 3 << Thos., & Son, | Tandem Suelting Syndicate Woodite & Whaleite Works 
Douglas, George . eo Green & Boulding Morrison,@.&M. .. Ltd. ec eo @ 
Gresham & Craven, La. Morton, Alex., & Thomson Ragere Usco Locomotive & Ma- aaa Limited . 
Britannia Co. .. « «. § Guilbert-Martin . Morton, Francis & Co., Ltd. 
Brotherhood, P. le & Co. - — be” & Sons .. 
Brown. Jno., & Oo. | Lid. o | Dunkerley, 0. 0., r Cex es.) Gwynne, J.&H... .. 


GEORGE ELLIOT & CO... MANUFACTURERS OF 
S PATENT LOCKED WIRE ROPES & LANG'S LAY PATENT WIRE ROPES 


And other Wire Ropes for Mines, Oranes, Lightning Oonductors, Hawsers, &c. 
SctioniL OFEICN: 16, GREAT GHORGE ST., WESTMINSTHR, LONDON. fection A 110 


SHARP STEWART & CO., LTD. 


ATLAS WORES, MANOBEIS TER, 


HAVE TRANSFERRED THEIR INJECTOR BUSINESS 


TO THE 


PATENT EXHAUST STEAM INJECTOR GO.,L* 


4, ST. ANN’S SQUARE, MANCHESTER. su 


MARINE ENGINES OF ALL SIZES. a \ - STEAM VESSELS, LAUNCHES, TUGS, &c. 
\] 


BREMME’S PATENT VALVE GEAR. a at ‘ e 
isccanimuuee:” = > —> ROSS & DUNCAN, 
ven Canine PATTERN, MnAe, Be. = ——— = peeeeen__--. WHITEFIELD WORKS, GLASGOW. 


DUNCAN’ gd ‘PATENT PROPELLER. —— - ;' = ON ADMIRALTY LIST. 655 


The Phosphor Bronze Co.s Alloys 


Are 108p y admitted to be the Best and Most Durable Metals for 
Bearings, Slide Valves, Eccentric Straps, Slide Faces, 


Hydraulic Pumps, Plungers, Piston’ Rings, 
Cylinders, Bushes, Worms ard Worm WEILLER’S 


N.B.—All INGOTS ee ee Patent SILICIUM 
of Genuine PHOSPHOR 


BRONZE WIRE for TELE- 
BRONZE bear the COMPANY’S ales od Sut nena eee ‘ 
an 
NAME IN FULL, also the Cog Wheel PHONE and f 


Trade Mark. all ELECTRICAL purposes. 


SOLE LICENSEES AND MAKERS OF | 3 “~DURO METAL” 


BULL'S METAL Ingots, Castings, For sane amie BOE BEAR- 
Forgings, Stampings, 


| INGS and WAGON 
Rods 
, and Sheets. BEARINGS. 


Vaughan & Son (Manchester) 4 
Vickers, Sons, & - — 49 
Vosper & Oo. 

Walker Bros... .. 2. o 
Wallach, Julius .. 


seesus_ua: 


~ 7 
ery) 


Webb & Son .. 

Weir,G.&J... 1. 2s os 

Weldless Steel Tube Oo 

Wheeler Condenser and En- 
giveering Co. 


Ro 





a 
eeaun 


eos 


ic - Moseley, D., &Sons .. .. 23) Rose, jel Thompson, © | Fear 8a iad 
Leeds Forge 00. Ltd... - 37 ‘| Mosses & Mitchell _ oo ~ 66! Ltd .. .. 3 | Taylor, O. 
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HEAD OFFICE— 


87, SUMNER STREET, | ‘sil 


SOUTHWARK, LONDON, S.E. 
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Ng. tie: Richard. Gibbins & Co, "usu 


MAKERS OF PORTABLE AND FIXED 


STEAM & HAND CRANES, 


Derrick, Foundry, Overhead Travelling and Warehouse CRANES, 


in CRAB WINCHES, LIFTING JACKS, HAND PILE DRIVERS, =< 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c. 











Od 1691 = 
GLASGOW: G. BUCHANAN, 91, BUCHANAN STREET, — 


aeeieeadiiaaiiainae 


SPECIALITIES: SOLE AGENT— 
CHILLED CAST IRON. cast sTEEL AND MALLEABLE IRON | 7. SA IMI, 


artioces. MACHINERY AND APPARATUS FOR 3, East India Avenue, E.C, 

TREATMENT oF ORES, !nctuvine COMPLETE IN- 

STALLATIONS For EXTRACTION or GOLD 

anD SILVER. CONCENTRATING PRESSES, RAILWAY MATERIAL’ 


MACHINERY (BILHARZ DISINTEGRATING 
SYSTEM). #yorautic MACHINERY, !notunine PATENT 
BALL MILLS For ores, Quartz, CEMENT, BASIC SLAG, 


— COFFEE Kurt GRINDING, &e., &. EXOELSIOR MILLS For Foon propucts. 











ALSO FOR TANNERIES, CHEMICAL AND SUGAR FACTORIES, &. OGTONE 

BREAKERS, router mits, EDGE RUNNERS, staves, &c., &. WHOLE 
INSTALLATIONS FOR CEMENT, PORCELAIN, EMERY, MANURE, 
GYPSUM, BONE AND OIL MILLS. — CA 1 oe LR —— Te 


st JOSEP TAIRD 


AIRD’S PATENT a 
LANGED TUBES. mel 


==. OLE ZEELLM UTZ 











FLANGES OF = Wve 7 WHOLE OR HALF FLANGES, | 
PAM CAST STEELOR IRON. mF 0p ASBESTOS RING. 


BOILER TUBES. 
@ COILS, GAS, STEAM, 
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WROUGHT-IRON & STEEL 
WATER, COMPRESSED AIR 


LONDON OFFICES: 46, QUEEN VICTORIA STREET, E.C. 


FOR 
WATER, STEAM, AIR, 
COLUMNS, 
SHIPS’ PILLARS, &c. 


The Sheet retains its original tensile strength, and En- 
gineers may calculate a 
They may depend upon the Seam holding under the highest 


pressures, 
Perfectly cylindrical, with the exception of the depression 
of the seam. 
Perfectly ay no deflection whatever In longest Tubes 
Can be tap or branches. 
A Special Coupling or the Ordinary Couplings supplied. 


Frank Williams & Co., 


EAGLE WORKS, WOLVERHAMPTON. 


London Address: H. PYNEGAR, 5, Dowgate Hill, E.C. 
Telegraphic Address: ‘‘ Pynegar, London.” = 

" : RICHARDS 

Ae SROS one a. teneanen ye. 


A Sample Length of Tube and Coupling may be seen at the 
above Offices. 587 
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= aNEW PATENT DREDGE PLANT 


ee _— GOLD MEDAL, EDINBURGH EXHIBITION, 1886. 
= INVENTORS AND SOLE PATENTEES OF THE 


S| Be = TRAVERSING BUCKET LADDER 


- @ ier TO ENABLE DREDGERS TO EXCAVATE THEIR OWN FLOTATION. 


E Builders of Barge Loading Dredgers, Steam Hopper Barges, Sewage 
4 Steamers, &c., &c., 83 of such vessels having now beer constructed for various 
Governments and Principal Harbours at home and abroad, 











SS INVENTORS & CONSTRUCTORS of the HOPPER DREDGER. 
Ee eee EE ane ner ’ 























eo ee Ti eee S is Nght ek 

ee a ee W. SIMONS & CO., RENFREW, N.B. 
Pein ” Salford. 

a — by, , W. T. G LOVER & C O. Telegrams: “*Phonoscope,” London. 


*\ SALFORD, MANCHESTER. DYNAMO WIRE, STRIP AND COMPRESSED STRAND. 
LONDON: 39, VICTORIA STREET, WESTMINSTER, S.W. = = = 
















MAKERS OF EVERY DESCRIPTION OF 





Rope, Twine, aie Braid Machinery ; and General Engineers. "PATENT SOLID-ENDED ARMATURE BARS, 407 


Tel hic Address : orks: 
“Siecim, Eendan” the nil th at Inbricates — ? Rochestar & Olen, RY, U.S.A. 
= VACUUM PATENT LOCOMOTIVE SIGHT-FEED LUBRICATORS. 

Vacuum Locomotive Cylinder Oil. Vacuum Carriage Axle Oil. 


elie VACUUM LOCOMOTIVE ENGINE OIL. 
) ©) Used by 35 British Railways and the Leading Indian & Colonial Lines. 


FULL DETAILS ON APPLICATION. 

















Vacuum 011 Company és 
ALBANY BUILDINGS VICTORIA STREET, WESTMINSTER, S.W. 


JAMES ARCHDALE & CO, Birmingham, 


Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, & the Foreign Governments. 
CONTRACTORS FOR MAOHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOOKYARDS, ROYAL MINT, &ec, 



























| VERTICAL 
MAKERS OF HIGH-CLASS MACHINE TOOLS 

COMPLETE PLANTS of MACHINERY for Gt ant Act - Too! 8 MILLING a 

manufacturing— Racks Machine-cut from the solid. MACHINE. 
MAGAZINE RIFLES of all kinds. 

IMPROVED PLANING MACHINES 

BAYONETS. With Quick Return Motion ; four times 
AMMUNITION for SMALL ARMS. netting geal. 
SPORTING AMMUNITION. re GF 





QUICK-FIRING AMMUNITION. 

3 and 6 POUNDER QUICK-FIRING GUNS. 
PROJECTILES for QUICK-FIRING GUNS. 
PROJECTILES for GUNS of any CALIBRE. 
WHITEHEAD TORPEDOES. 


Telegrams: ‘ ARCHDALE, BIRMINGHAM.” 

















ABC (Fourth Edition), and 
Gate used{ 73 Engineering Telegraph Code. Puoro. No, 886. 
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TANGYES LIMITED 


CORNWALL WORKS, BIRMINGHAM, 


AND 


LONDON : 35, Queen Victoria Street, E.C. NEWCASTLE : St. Nicholas Buildings. MANCHESTER: St. Mary’s Gate. 
GLASGOW : Argyle Street. SYDNEY : Hay Street. MELBOURNE: Collins Street. 
JOHANNESBURG: Commissioner St. BILBAO: Gran Via 62. ROTTERDAM: 10, Boompjes. CALCUTTA: 26, Mangoe Lane. 


HORIZONTAL 


STEAM ENGINES 


With “SOHO” GOVERNOR or the 
TANGYE-JOHNSON PATENT papi alia GEAR. 


































From a Photograph ot the 12 in. x 24 in. Riebthand ions, with “Soho " Governor. 
These well-known Engines have been entirely re-designed to meet modern require- 
ments, and are now made in 8 series for 100, 80 and 60 lb. Steam Pressure 
from entirely new patterns. 












Steam Engines and Boilers, 





Steam Pumping Machinery, 






Hydraulic Pumps, Presses, Lifts, &c. 
Blocks, Jacks, and all kinds of 
Lifting peer eneyy- 


Telegrams: “TANGYES, BIRMINGHAM,” Copyright—Entered at Stationers’ Hall. No, 97 B. 







———— 
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FLEMING & 


FERGUSO 





ENGINEERS & BOILERMAKERS, 


PAT SLE Y. 








Advantages over present Multitubular Boilers : 


A large decrease in weight for same power and pressure. 

Lessening of boiler space in steamers. 

Capability of carrying highest pressureswithoutthe necessity ofusing abnormally thick plates. 

Adaptability for quick steam raising without any danger of straining Boilers. 

Large roomy furnaces, suited for burning inferior fuel or wood, 

Facility of examination for cleaning and repairs. 

No difficulty with tube ends or other parts when using forced draught, 

No stays of any kind required or used, and the trouble which these often give by corrosion 
and leakage obviated. 

No joints or doors in connection with tube ends. 

These boilers are equally suited for use afloat or ashore. 

Require no more attention, skill, or care than the present ordinary type of Boiler. 

Are suitable for all kinds of steamers, navy or mercantile. 

Can be cleaned and repaired by ordinary class of men employed for such work, 

Upper drum or steam chest of capacity permitting of Boiler being wrought without 
priming or fluctuation of water-level, or variation of steam pressure, Large tube area 
for steam delivery into upper drum. 

Tubes being curved allow free expansion without straining, and at same time prevents 
scale gathering in tubes, Tubes are placed zigzag, so that flame has to wind through 
them, 

All tubes fixed by expansion in ordinary manner at both ends in both drums. 

Lower drums of sufficient diameter; and have manholes in ends to permit of man going 
inside to do expanding, &c. Any tube, whether in the centre of nest of tubes or elsewhere, 
can be readily taken out by drawing it into upper steam chest, and fresh tube put in its 
place without interfering with any other tube or taking down any of the casing or fittings, 
Boilers of this type made double-ended and fired from both ends, or fired athwartship, 
giving large steaming capacity in one boiler; single boiler giving steam for as much as 
2000 HP. 





FLEMING & FERGUSON, Engineers, PAISLEY. 


SPHCIALITY = 


“CLYO 
WATER TUB 


BOILER 


IMPROVED TYPE OF WATER TUBE BOILERS. 


These Boilers have been designed to take the place of the 
ordinary Cylindrical Fire-Tube Boilers, afloat and ashore. Are 
not the lightest possible Water-Tube Boiler, nor have they the 
greatest amount of heating surface—TOO OFTEN GAINED AT THE 
SACRIFICE OF WORKING EFFICIENCY—but are thoroughly fit to 
stand the every-day wear and tear of constant service on sea or 
land. 





N.B.—F. & F. Guarantee Boilers for Six Months, and 


if do not give entire satisfaction, undertake to replace 
same with ordinary cylindrical boilers free of charge. 





WalP Queside Elsvacica 
wih CasINg ©, 


Hall Sectionat Elevation iti 
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TRADE MARK: 


“SHOWSPEED” 


SPEED 
INDICATOR. 


J, M. NAPIER’ S Patent. 


May be scaled for high 
or lowspeeds of rotation. 
A column of meroury 


— a marked float 
ina om | glass tube, rises 


as the speed ‘ 
The illustration shows 
a speed of nearly 200 
revolutions per minute. 
The seale plate can 
face towards the 
back or either side 
as desired. Special In- 
dicators, scaled in miles 
per hour, with 
suitable _ 
necting gearfor 
Locomotives. 





















’ ; TI Apply for par- 
< . - UE cu. an 
} ee el — - ces to the 


é anufacturers 


D. NAPIER & SON, 


ENGINEERS, 
Vine Street, York Road, «: 
LAMBETH, LONDON, 8.E. 


J. B. TREASURE & CO. 


S— GAUGE GLASS MAKERS, 

4 easy STEAM GAUGE MAKERS, 
., LUBRICATOR MAKERS 
be? iy r) 

Ey WATER GAUGE COCKS, 


INDIA-RUBBER WASHERS 


" 8, VAUXHALL ROAD, 
LIVERPOOL. 


Contractors to H.M. Admiralty. 


9901 
SAMPLES FREE ON APPLICATION. 


TRON & STEEL TUBES 
_ AND FITTINGS 
For Gas, Steam, Water, Hydraniic 





















, Cempreased 
ond meeting Farpones, Black 
inside, in 8: 8 
ance 
Water &0il — 
Lines, Telegra) 





JOHN SPENCER * 


CLOBE TUBE WORKS, WEDNESBURY. 
London Office: 14, Great St. Thomas Apostle, B.C. 


Established 









%. € 
CENTRIFUGAL PUMPS 
AND PUMPING ENGINES, 

For Docks, Circulating 

The Cheapest and most Efficient — in the Market. 

From Newest and most Improv. terns. 
Specialities: Cen Pumps, ee 
apeed Engines, Hydraulic Presses and Pumps, 
Cranes, Acoumulavers, Hydraulic Rivetters, Lifts of kinds, 
DHRTWSDALE 2 COO., 
Bon Acoorny Kens Wo: GLASGOW. 483 
TaLeensraro Appagss;: ‘‘ BONAOCCORD,” GLASGOW. 











ROBERT [WIDDLETON, 


PATENTEE AND MANUFACTURER OF 


PATENT FUEL 








GAS & OIL ENGINES 


(SECOND-HAND). 
F you want a good Engine Cheap, go and 
I out of a large number and see it fun oo aed 
—.. = a > ecg Dozens of En- 
nes of all sizes, Crossley Bros., al 
eas to20HP.” , _— 
N.B,—Small Engines taken at good value in 
part payment for larger enes, 886 


BUYERS OF ALL MAKE8 OF GAS ENGINE. 
Gas & Oil Engine & Dynamo Supply Co., 


91, Queen Victoria St., LONDON, E.c. 





MACHINERY 


To turn out 10 CWT. PER HOUR upwards. 


HYDRAULIC PRESSES, 


PUMPS, CRANES, CAPSTANS, ACCUMULATORS & PUMPING ENGINES. 


HOISTS: nypRAuLic, HAND OR POWER. 


STEAM ENGINES, FOR DRIVING, PUMPING, 











WINDING AND HAULING. 
HIGH OR LOW-PRESSURE, SINGLE OR COMPOUND. 


IMPROVED CORLISS ENGINES 


stine- LEEDS, ENGLAND. 


“HYDRAULIC, LEEDS,” 
SEND FOR LISTS 
London Agent :—Mr. J. STEVENS, 9, Fenchurch Avenue, E.C. 



























478 


D.P. AOOUMULATORS. 
Arc Lamps and Carbons, 

PERRY'S PATENT ELEOTRICITY SUPPLY METER. 

VULOANISED INDIA-RUBBER OABLES. 

TELEGRAPH APPARATUS OF ALL KINDS. 

















UNITED KINGDOM : 


ST. GLARE BYRNE, 


48, CASTLE STREET, LIVERPOOL. 











For BEARINGS of Every 
Description. 


Specially Stiffened 
Lining Metal 








Tur ONLY 
PERFECT BEARING 
MeTAL. Sole Makers: 
ANTI-ATTRITION METAL CO., LTD., 
Emerson Street, Southwark, LONDON, S.E 


Gs M Morrison ‘3 





Toolmakers’ and Ironfounders’ 
Catalogues and Advertisements 
Photographed and Engraved in 
the Best Style by Improved 
Methods, 
DRAWINGS COPIED. 129 


ELECTROTYPE CASTS FURNISHED. 








P3 


PATENT SPIRAL CHUCK 
(Self-centring). 668 


C. TAYLOR, Bartholomew St., BIRMINGHAM 
East Ferry Road Engineering Works Co..L¢. 


MILLWALL, LONDON, E. 








TL 
Hi 
| 


t 
pe 





Gold Medal, Invenuons Exhibition. 6 
F, E. DUCKMAM'’S "PATENT pt 3 RIGHING 
MACHINES, PATENT COMPOUND HYDRAULIC CRAN 

GRAIN ELEVATORS, ENGINES, DREDGERS, &c, 
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THE “ PERFECTA” 


Electric Steam Engine Governor 


KILLIP’S PATENT. 
EXTREMELY — POSITIVE IN ACTION. 





PRICES AND PARTICULARS FROM THE SOLE LICENSEE: 


THOMAS HOSKING, 


1, Thomas Street, LIVERPOOL. 


613 


AND 


KENNEDY'S PATENT WATER METER CO., LT. 
irae SCOTLAND. 










1500 
IN USE. 


* Rigby's 


Meat, 


Of every description. 
PATENT STEAM CAULKING TOOL. 


"PNEUMATIC CAULKING TOOL. 


RIOBY'S Patent STEAM HANI, 


SOLE MAKERS— 


R. G. ROSS & SON, 


ENGINEERS, GLASGOW. 
Late GLEN & Ross. 








PATENT NON-CONCUSSIVE SELF-CLOSING TAP. 


HYDRANTS, STAND POSTS, 


AND ALL CLASSES OF 


WATER FITTINGS. 








Penstocks, Flushers and Sewerage Fittings. 


ACCUMULATORS, PUMPS & HYDRAULIC MACHINERY. 





7745 


110,000 IN USE. 
NINE PRIZE MEDALS. 


GLENFIELD CO. tta. 


SLUICE VALVES, AIR VALVES, RELIEF VALVES, 


mtKENNEDY'S PATENT WATER METERS, 








JOHN BELLAMY, 


Engineer and Boiler Maker, 
MILLWALL, LONDON. 


Telegraphic Address: ‘‘ Bellamy, London,” 
Telephone No, 5157, 





Teka BOILERS of all an 


Tanks, Cisterns, Cylinders, &c. ™ 








THE TEES SIDE TRON 


MIDDLESBROUCH. 


: { 


Hil 


| i 





BRIDGE BUILDERS, 
MAKERS OF = IRON. 


TELEGRAPHIC ADDRESS . 


789 
“ TEESSIDE.” 








& ENGINE WORKS CO.,Ltd. 


anne IRON FOUNDERS, 


TO ALL USERS OF 


MACHINE 
TOOLS. 


We are the Appointed Agents, in England, 
of the following well-known American 
Manufacturers : 


THE BROWN & SHARPE MFG. CO. 
THE BRAINARD MILLING MACHINE CO. 
THE PRATT & WHITNEY CO. 

THE CINCINNATI MILLING MACHINE CO 
THE MORSE TWIST DRILL CO. 


F. E. REED & C0. 
FLATHER & C0. 
HENDEY MACHINE CO. 
BRADFORD MILL CO. 
PRENTICE BROS. 
W. F. & JOHN BARNES. 
JONES & LAMSON. 
WARNER & SWASRY. 
D. SLATE MACHINE CO. 
DIAMOND MACHINE CO. 
L. §. STARRETT. 
HOYT METAL CO. 
SHULTZ BELT C0. 
REEVES PULLEY C0. 
&. &. &. 


THE CUSHMAN CHUCK CO. 
THE HORTON CHUCK CO. 
THE WESTCOTT CHUCK C0. 
THE SKINNER CHUCK CO. 
THE ONEIDA CHUCK C0. 


Sore EvroPEAN REPRESENTATIVES OF 


TheAmerican Gas FurnaceCo. 





WE CARRY STOCK IN LONDON 
AND BIRMINGHAM. 





We Send Catalogues free to the Trade, 


We are prepared to Quote for any 
make of 


American Tools. 


CHARLES CHURCHILL 
AND 60,, Ltd, 


21, Cross Street, Finsbury, 


LONDON, E.C 


BRANCH AT 














6, ALBERT STREET, BIRMINGHAM. 
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IMPROVED 


SAND ) BLAST APPARATUS. 


(MATHEWSON’S PATENT). 
For Removing the Scale from Iron and Steel 


Plates, Forgings, Stampin’ 


&c., preparatory 


to Galvanizing, Plating, ‘Nonine, Painting, 
&c. Cleaning ey of all escriptions, 


‘TILGHMAN § PATENT T SAND B BLAST r 00, in, SHEFFIELD. 














If you want particulars of the BEST STEAM PACKING in the World, 


WRITE 


TO THE 


UNITED STATES METALLIC PACKING CO., LTD., 


BRADFORD, ENCLAND, 


FOR ENGINEERING CATALOGUE Ey. 





RETAIL RicFt 


| 


hepuckS TO 76 


TUBES FOR MINES. 


Flanged Tube with Loose Cast-Iron Spigot and Faucet Flanges. 


TUBE AFTER /Z MONTHS 


» | INSTANTANEOUS HEATING 
i — Gas ENGINE TUBE — 


COOD A» NEW-WRITE TO 


INT 77V Tis 


STO 
INI. 


S VIMOLIIANI2ND 5001 
02, ee thd 
$ 











ess, Strength and 
ess. The Joint is easily made, and 
pressure per 

NOUI-LHDNOUM 


be is tested to 700 Ib. 
square inch, 
HALIA GaLL14 


Saaa.L 


Rat 


doy jUJOr ay[NvapAH 4U0zVq S,O]pey 


These Tubes are i lesen suitable in Minea, 
“qou] oavnbs 10d ‘q] 000F 03 dn soanssezg 10,7 
sduing Aaej{[o9 


and combine Ligh’ 


igen’ 
a fb each 


LIGHT:LAPWELDED IRON AND STEEL TUBES, with Loose Cast-iron Spigot and Faucet 
Flanges, as illustrated, for conveyance of 


AIR, WATER AND STBHAM. 


For PRICES AND PARTICULARS APPLY TO 713 


JAMES EADIE & SONS, Clydesdale Tool Works, Rutherglen, nr. GLASGOW. 








Fried. Krupp Grusonwerk 


MACDEBURC-BUCKAU. 


HYDRAULIC LEAD-COVERING GABLE PRESSES 


(HUBER PATENT), in different sizes. 


HYDRAULIC LEAD PIPE PRESSES. 


LEAD ROLLER PRESSES. 


CATALOGUES FREE. 


Sole Agent: W. STAMM, 3, Bast India Avenue, LONDON, E.¢. 








yA 


2367 ere 


CRANTHAM. 
STEAM BOILERS 4 


ALLTYPES & SIZES. 


CCRANTHAM CRANK 1 RON C- 10 


8 


& BENT CRANKS. 


889 





MORISON’S RADIAL EVAPORATOR 


=i 650 


PHOMAS RICHARDSON & SONS, Limited, HARMLEPOOL 
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76, Queen Victoria Street, LONDON. 
21, West Nile Street, GLASGOW. 


88, Wilhelmstrasse, BERLIN. 
2, Kungsholmstorg, STOCKHOLM. 


STURTEVANT ENGINEERING CO, 
745, Keizersgracht, AMSTERDAM. 


“3 
& 








DEMPSTER. MOORE&Co., 


49, ROBERTSON STREET, GLASGOW. 


VERTICAL & HORIZONTAL STEAM ENGINES & BOILERS 


ENGINEERS’ MAOHINE TOOLS of all kinds.. HAND and STEAM ORANES and 
WINOHES. Hand Pumps. Steam Boiler Feed and Bi - Injectors, Water 
Lifters, &o, OAPELL’S BLOWING AND 


ILLUSTRATED CATALOGUE ON APPLICATION. 














SPECIALITY: Chain of Superior phe for Cranes, Holsts, Steering Gear, Mining & “ape purposes. 
London Office: 60, QUEEN VIOTORIA STREET, E.0. ™ 


THOMAS SUMMERSON & SONS, 


MANUFACTURERS OF 


SWITCHES AND CROSSINGS, 


CHAIRS, SPIKES, FISH PLATES, dpnicmiammaaa TOOLS, &c. 



















FISH PLATES SIDINGS 
for various sections FOR 
of Rail — COMPLETE. 


in Stock. 


RAILWAY PLANT WORKS, DARLINGTON. 508 








GrRAR YD 


TURBINES 


WITH ROR Tests | ae SHAFTS. 


ABSOLUTELY UNRIVALLED 
FOR HIGH FALLS. 


Improved Pelton Wheels. 


W. GUNTHER 


AND SONS, 
OENTRAL WORKS, 


— OLDHAM. 














SOME OF THE USEBES OF 


J. QE, HALL’S O"rniyariae””” REFRIGERATING MACHINES 


Anhydride 


H.M. War Department 

H.M. Ordnance Department 

The Victorian Government 

The South Australian Government 
London & India Docks Joint Committee 
The Bolton Corporation 
Bombay Ice Co. 

White Star Line . . - 
Peninsular & Oriental Co. - 
Union Steamship Co. - 
Hamburg American Packet Co. 
Eastern & South African Telegraph Co. 
Nelson Line of River Plate Steamers - 
Huddart, Parker & Co. 

Houlder Bros. & Co. 

Lamport & Holt 

Commercial Cable Co. 

Alfred Holt 

Scotswood Shipbuilding Co. 





9 Installations 
2 Installations 
13 Installations 
9 Installations 
3 Installations 
4 Installations 


And many others. 


30 DAIRIES HAVE BEEN SUPPLIED THIS SEASON WITH THESE MACHINES. 
J. & E. HALL, Ld., 23, St. Swithin’s Lane, E.C. 


And DARTFORD IRON WORKS, KENT. 494 
S34 
It COMPOUNDING. LAPPING. 

RUBBER, SILK, AND COTTON COVERING. 


THE GORDON 


te DUPLEX PUMP 


FOR FEEDING BOILERS, 
OIL TANK STEAMERS, 
FIRE PURPOSES, 
BREWERIES. 














JOUNSON & PUIiIxLLIKP Ss, 
14, Union Court, Old Broad St., E.C., & Charlton, Kent. 
MAKERS of the MOST MODERN MACHINES for— 


CABLE MAKING. CABLE LAYINC. 


STRANDING, BRIADING. 
TAPING. WINDING, 













Makers— 


HAYWARD TYLER & 00, 


90-92, WHITECROSS STREET, 


LONDON, F.C. 





463 








=" METALLIC VALVES om 


SU 





For ECONOMY and 
DURABILITY are not 
equalled by any other 
valves made, and can be 


Are being largely used 
by the BRITISH and 
FOREIGN NAVIESand 
the principal Steam. 














easily fitted to existing ship Lines. 
pumps. 
FIG. B. MULTIPLEX 
Fi@. A. FLEXIBLE DEAD LIFT VALVES, 





For Particulars and Price ‘Lists died at the Offices of the 


METALLIC VALVE C0., Tower Buildings, Water Street, LOO 
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(iss , London - 
Tete» yy Liverpool - 
.- Plymouth 


SIMPSON Sn, ToL a0. L" 


Contractors to the Lords of the —— *, The War Office, The Crown pnatete oi ies, The Soe — Conservan 
Italian, Spanish, Dutch, Ottoman, N.S. Wal razilian Governmen pessoa Y 


1885 4 


- 1381 A A 
1886 % - 


- 1389 % 


We claim for our Launches and Yachts, fitted with 
cient 8 s Patent Machinery (of which we are Sole 


(1) S tiemoat Possible Economy of Fuel. 
(2) — ~~‘, anc Moderate 


[_ The Lightest: PT) Greatest Obtainable Power for 
Engine ; Weight and Space Occupied. 


The most Economical “di anal 
Engine for the Power ei Gnraatnd pa 
\ Nig Developed ; and 
: “= Decidedly the Best Engine 
— of its class that is made. 


DARTMOUTH, SOUTH DEVON. 
LONDON, TEDDINGTON( opposite Lock). 


Send for Testimonials and Prices. 
A BC and ENGINEERING G TELEGRAPH Codes used. 


30,000 ARHHA SRE SS 


HALLS’. 


CN SY) Ss 
neue 





Works (2 











NN NE 


sa) ae 


INJECT RS 


FAIRBURK & HALL, ou) 63, ROYAL EXCHANCE, MANCHESTER. 


LONDON: LEEDS : HULL: GLASGOW: 
99, Fenchurch St., E.C. 18, Swimegate. 38-48, Waterhouse Lane. 129, Trongate. 











STEAM ROAD ROLLERS, 
TRACTION ENGINES, 
ROAD LOCOMOTIVES, 
noPORTABLE ENGINES, 


_ AVELING ~ & PORTER, 





JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Co.), 
| BRITANNIA WORKS, orpsat Lane, SALFORD, MANCHESTER 


——— MANUFACTURER OF 


=| mproved TUBE-PLATE TAPPING APPARATUS 


And every description of Serewing Tackle, &c. 


538 








OVER 5000 IN USE. 








PATENT 


TAGHOMETERS 
TACHOCRAPHS fi 


Portable and Engine 
Reom Patterns. 


=f» 0. BEREND & CO., 
me 661, Fore St., London, E.C. 








SOLE MAKERS— 149 


' STRUBE, LTD., 
Magdeburg-Buckau. 











Agents Wanted. 
Royalties Granted. 


Send for Catalogue. 


Y 4 ii q hy q 
i" 


Bull Doe Friction Clutch Co., Td. 


61, ALBION S'THRHAET, 
WROUGHT-IRON PULLEYS. TEE EDS. ” 


FARRAR’S PATENT 


STEAM TRAP 








Ex El 
MOST 
SIME LE 
wWEIE 
INTRODUCED. 
SOLE MAKERS: 


LLEWELLINS &J AME S, 


Engineers, Brassfounders, Bellfounders, Ooppersmiths and 
Coopers, 








ROCHESTER, KENT. rm? 


Castle Green, BRISTOL." 
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Schiele § Patent Kans 


CIVE BETTER RESULTS THAN ANY OTHER FAN IN THE MARKET. 














FANS FANS 
= a 
FORCED ef) EXHAUSTING 
DRAUGHT. PURPOSES, 
FANS KINDS. 
_ i SPECIAL FANS 
SMITHS’ FIRES. |j DESIGNED 
cuPpoLtas ™& 
AND SPECIAL 
FURNACES. PURPOSES. 





EXHAUSTING FAN 
For large quantities at low pressures. 


SCHIELE UNION ENGINEERING CO., Ltd, 


Pollard Street East, 
ANCOATS, MANCHESTER. 


Telegraphic Address—“ Schiele, Manchester.” 











Landon Representative: FE. 0, AMOS, M.I. i. E,, 11, Quem ester, BE Victoria 8t., E.0. 


DUNSMUIR & JACKSON, 


MARINE ENGINE MAKERS, 


SHIPBUILDERS & BOILERMAKERS 


Govan Engine Works, 


GEASGOoOwW , 


CONTRACT FOR 


ALL SIZES & DESGRIPTIONS OF 
STEAM VESSELS, 
MARINE ENGINES AND BOILERS. 











Estimates given on application. 





W. S. LAY COCK, 


Victoria Street Works, 
Ss Ex E: = =" = = XT. DD. 


—_ NUFAOTURER OF — 


RAILWAY AND. STEAMSHIP. SPECIALITIES 


PATENT BLIND ROLLER. 

PATENT TORPEDO VENTILATOR. 
PATENT WINDOW LIFT. 

PATENT DUST & DRAUGHT EXCLUDER. 
PATENT SPRING SEAT. 


Patent Elastic Journal Packing for Axle Boxes. 


The best Lubricating Material yet produced. Composed of 
Curled Horse Hair and —— an retains its elasticity 


PATENT STORAGE HEATERS 


For Warming Railway Carriages, Tramways, Steamships, Public 
Buildings, Workshops, &e. 


LINCRUSTA-WALTON FRANCAISE. 


Specially adapted for Decoration of Railway and Steamship Panelling. 








”  |FIRST. PRIZE MEDALS—CHICAGO, 1893; INVENTIONS EXHIBITION, 1886. 
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LONDON OFFICH, 91, QUEEN VICTORIA STREBT, B.C. 


vant JOSHUA HEAP & CO.,Ltd. 


OLDHAM ROAD ENGINEERS’ TOOL WORKS, 
ASETOmnN Satie aniceanteninwtonteie 


PATENTEES AND MANUFACTURERS OF 























TELE. caainie 
‘Heap, Limited, 
Ashton-under-Lyne.” 


ore Machines 


AND 
SCREWING TACKLE 
Of cripti 


—0.——— 


it ~— mu 
i i ie 


For }in. to l}in., with RELEASING MOTION. 
Application. 


BOLT SCREWING AND NUT TAPPING MACHINE, 
g wee a Catalogue sent free upon : 
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THE STEEL COMPY.OF SCOTLAND, 


GEIMxITED. 


(SIEMENS PROCESS). 
23, Royal maaan Square, GLASGOW. 


BSor.F MA HETEHS OF 


Riley's Patent Stockless 8 Wright's Patent Improved 
Anchor, | Martin's Anchor, 











—- ALSO — 


ALL ORDINARY TYPES OF ANCHORS TO ORDER, RODCER’S, 
TROTMAN’S, ADMIRALTY PATTERNS, &. = ™ 


WILLIAM BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY.) 
PARKHEAD FORGE, ROLLING MILLS, ‘AND. STEEL WORKS, 


GLASGOW . 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORGINGS OF ALL DESCRIPTIONS & DIMENSIINS. 


(ALL STEEL BY SIEMENS PROCESS.) 


Admiralty, Lloyds’, Board of Trade, Bureau Veritas, Indian State Railway, and other tests at Works. 
SPECIALITIES: 


Steel ARMOUR PLATES, as approved by H.M. Government. 
OCONNING TOWERS, &c., Finished Complete, 
HOLLOW SHAFTS for Marine Hngines, &c., of largest dimensions, 
Steel BOILER PLATES of largest dimensions. 
All kinds of FLANGING WORE by Hydraulic Pressure. 


RICHARD KELL & CO., 


Newcastie-on-Tyne, 


HSTABLISHEHD 1784. 











9770 








GRINDSTONES TURNED TRUE 
BY at 255 


VAUGHAN BROS, Sumerford WILLENHALL, ceneral Stampers. 


DROP FORGINGS, 
for ali purposes, in Iron or Steel, to any Pattern or Model. 














Single or Double-ended, to suit all sizes of 
bolts and nuts from } in. to 1} in. diam. 


BOILER CRAMPS. MUDHOLE CRAMPS. 


RAILING HEADS, 
DIES CUT TO ANY MODEL OR REQUIREMENT. All kinds. 


656 


Telegrams : 


“ AJAX, MANCHESTER.” 





TH 


WEARDALE IRON AND COAL CO., 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND, 


MANUFACTURERS OF 


MILD STEEL PLATES & SHEETS 


For BOILERS, LOCOMOTIVE FRAMES, GIRDERS, BRIDGES, &c.; also 
STEEL OR IRON BARS, ANCLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, SINCLE ROUND EDCE 
TYRE BARS, FOR CARRIACES AND OMNIBUSES, &c. 

ALL STEEL MADE BY SIEMENS’ ACID PROCESS— 

Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, and other Tests. 


BRANDS: STEEL — IRON BARS, ‘; Weardale,” ‘* Tudhoe Best soree 


Steel.” **Tudhoe Crown,” and ‘‘ Diamond 
Pl G iR ON { waa, > oe ears, Cylinders, Plough Shares, and other 
COLLIERY PROPRIETORS AND COKE MANUFACTURERS. 








HEMATITE. for Steel Making and Foundry Purposes. 
House, Steam, Manufacturing and Gas Coals. Coke for Foundry and Blast Furnace use. 
Silica Bricks for Lining Steel Melting Furnaces. Fire Bricks and Fire Clay. 





Tudhoe Iron Works, SPENNYMOOR. Reval’ Yard, Upper Thames St., LONDON, E.C. 
Offices Mercantile Chambers. uayside, Exchange, MIDDLESBROUGH. 
CASTLE-ON-TYNE. Victoria Terrace, WEST HARTLEPOOL. 
15, Grosvenor oumadl Deansgate, MANCHESTER. 128, Hope ‘Street, GLASGOW. 


George Yard, Upper Thames Street, LONDON, E.C. ; 
Warehouses { and GATESHEAD-ON-TYNE. 














G ASHTON'S srs LUBRIGATORS 


NEVER EF AIL. 


Best Workmanship and Material. Exceptionally Low Prices. 
Guaranteed to 200 lb. — Sent for One Month’s Free Trial. 
Size 2 4 pinte. 


Price...39/- 45)- 75/- 110/- each. 
T. A. ASHTON, Ltd., Speedwell Works, SHEFFIELD. 














Steam 
Pump Governors. 


MASON REGULATOR 60., 


BOSTON, U.S.A. 
75, QUEEN be sinonnie ST., LONDON. 


C. C. ‘DUNKERLEY & CO., 
IRON & STEEL MERCHANTS, MANCHESTER. 


IN STOCE. 
IRON AND STEEL GIRDERS. 
Sections from 20 x 7 to 8 x 1k. 
Maximum lengths 40 feet. 


947 











"BON euogde}e) 


CHANNELS. | 


ANGLES. 
FLITCHES. TEES. 
&o., &0., &o, 


INQUIRIHS SOLIOCITHD. 
OFFICES—66, PORT STREET, MANCHESTER. 


THE HUNSLET ENGINE COMPANY, 


LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 
Ironworks, Collieries, 
Contractors, Docks, 
Manufactories, 
Braneh Railways, 
&e., &e. 


Specially designed for any cir- 
comaieneen, or to suit any 


Gauge of Railway. 
a MADE FOR 


== On Parca es or ba 74 


‘609 ‘MIN ‘622 “TVNOLLYN 








7282 
a 
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BINNEY & SON, 


GOVERNMENT AND RAILWAY 
CONTRACTORS, 


General Mill 
Furnishers 












Steam, and Patent Hydraulic 
(Blue Thread Trade Marks), Hydraulic 


Ram, Asbestos, and various other Packings. 


Head Office: Oatherine 8t., City Road, London, 5.0. 
ity Office: 62, Queen Victoria Street, E.0. 













613 








PATTERN MAKING 


SPECIAL MACHINERY 
Jd GIBSON & CPL 
LEEDS PATTERN WORKS. 
NAT- TEL: N® 180 BLACK BULL STREET 


SPECIALITY:- MACHINE CUT WHEELS. LEEDS. 











— Ex Ei 


NILES TOOL WORKS Co. 
MACHINE TOOLS. 








40-in. PULLEY LATHE, 
ELAMIAixtL TON, OHIO, U.S.A. 
CORRESPONDENCE SOLICITED. 








e-= 


Sy 
== 
4s 


——————E a ' 
PATENT WELDLESS STEEL TUBES, 
= For Boilers, Hydraulic Presses, Ferrules,Boring ¥ ' 
———= Rods, Bushes, Shafting, Couplings, & other uses, 

















—— HELICAL TOOTH WHEELS. 


Bevel or Spur Gear from 3in. to 20ft. diameter, 
MADE BY SPECIAL MACHINERY. 


ADVANTAGES over ORDINARY GEARING 
a Stronger Tooth. 
More Bearing Surface on Tooth. 
' Less Pressure on Collar of 
Journals, 
Free from Jerks 
and Backlash. 
More — in 


Smoother Work- 
. BS Greater durability | © 
WILLIAM WHITTAKER & & SONS, Engineers, &c., OLDHAM. 


London Agent ;: Mr. THOMAS BARRACLOUGH, Mansion House Chambers, 20, at ect E.O, 


























DAVID COLVILLE & SONS 







‘ie ; Dalzell Steel & Iron Works, 
iY) MOTHERWELL, 





MANUFACTURERS OF 


SHIP BRAND, 


BOILER BRAND. 


MILD STEEL PLATES 


BOILERS, 


SHIPS AND BRIDCES 


ALSO 


BARS, ANGLES, BULBS, BULB TEES 
CHANNELS, ZED BARS, &o. 


ALL STEEL made by 
SIEMENS PROCESS. 








Cold Cupping Test. 


STEEL FORGING INGOTS CAST UP TO 80 TONS WEIGHT. 





Manufactured to the Requirements of British Admiralty, Lloyds, Board of Trade, 
Germanischer Lloyds, Registro Italiana, Russian Imperial Government, Bureau 
Veritas, Indian State Railways, and to other oneal tests if required. 


ADMIRALTY CONTRACTORS. 
WEEKLY OUTPUT EXCEEDS 2000 TONS. 
Quality the First Consideration. 
HEAD OFFICES: MOTHERWELL. 


{ COLVILLE, Motherwell, GLASGOW : 8, Gordon Street, 





TELEGRAPHIC 
ADDRESSES 


Branch 


LONDON: 3, Fenchurch Avenue, 
COLVILLE, London, Offices 


OFFHABIT, New York. ee 











ALLEN’S PATENT PORTABLE 
PNEUMATIC RIVETTING MACHINES 


\) 





this system of rivetting, Machine is worked by com air, sw by a small air compressor, statent 
B*, 191 pet aqunse tae: Fass rally ble Machine mrt wee 
air ean be carried by ordinary India- tubing attached to the Machine, which can in consequence Sealy navel abou’ in 
tay irection, ond canpendah Gaus tet endnars swing or trav Crane over the work to be rivetted. 
ordinary sizes Se ee en OS Se eee oe See a one 
tee oe direction shown, is req , and no service of water. is discharged 





freely at whatever paint the Machine is working, without oo wiley feces elie Se Seca eapeleaigaian, 


DE BERGUE & CO., Lim*® MANCHESTER. « 
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condsinebane. 
CALORIFIERS, 
EVAPORATORS, 


Feed-Water Heaters 


7 STAN DARD 
ARTICLES.” 


CAN ALSO 
BE ARRANGED FOR GAS. 





A REALLY FIRST-CLASS 


STEAM KETTLE. 


WRITE FOR LISTS 


DatHamM ENG. WORKS. 


ANCHESTER 


| Gre BRIDCEWATER Sh. 
LON eley vA Z 
cLascow sai 





SCHAFFER & BUDENBERG 


2, Southgate, Deansgate, MANCHESTER, 
194 & 196, Hope Street, GLASGOW; 77a, Queen Victoria Street, LONDON, E.C. 


Makers of Pressure Gauges, Indicators, Counters, Speed Indicators, 
Engine Governors, Injectors, Valves, Cocks, Steam Traps, 
Reducing Valves, etc. 


: PERFECT * RE-STARTING INJECTOR, 


Combined with Steam Regulator, Rack 
Pressure Valve and Overflow ‘Valve. 


EASE OF MANIPULATION |! 


CERTAINTY OF ACTION! 
Will work between 30 and 180lbs. WITHOUT 
WATER REGULATION, by simply turn- 
ing the lever. Will re-start automatically 
WITHOUT LOSS OF WATER. 


— for HIGH LIFT and HOT 








At a steam pressure of 90 Ibs. per () in, 
the Injector will feed water at a temperature of 
115 to 120° F., with a lift of 6 to 9 feet, and 
95, to 105° with a lift of 12 to 15 feet; all 
me without regulating the water supply. 


( Under normal conditions the Injector will 
lift 20 feet at any pressure exceeding 70 lbs.- 
13 feet at 45 lbs. 


More than 65,000 of these Injectors have 
been sold up to the present. 


J. H. CARRUTHERS & 60. 








Polmadie Iron Works, GLASGOW. 





DUPLEX AND DIRECT ACTING, 
FOR ALL PRESSURES AND PURPOSES 


ALWAYS in STOCK and PROGRESS. 


PARTICULARS AND PRICES ON APPLICATION. 
Telegrams to “' Hoisting, Glasgow.” 


IT WILL PAY 


HVERY ENGINEER 
TO USE 


“DENISON” WEIGHER 


Saves Cartage to a fixed Weighbridge, 
Saves Time, 
Saves Labour. Saves Floor Space. 


“DENISON” WEIGHER 


Can be relied on to give accurate 
results. 
Weighs from 1 Ib. to 100 tons, 


THE 


“DENISON” WEIGHER 


Completely meets the requirements of 
the New Weights and Measures Act. 





Weigh your goods whilst lifting them 


AIR COMPRESSORS 


with COMPOUND AIR AND STEAM CYLINDERS. 


FITTED WITH SCHRAM’S INLET 
AND OUTLET VALVES, 


Giving the greatest efficiency. 


SCHRAM’S IMPROVED 
Rock-Boring Machines, 


2,500 IN USE IN ALL PARTS OF 
THE WORLD. 


Diamond Prospecting Drills. 


OPTIMUS COMPOUND ROCK DRILL 


(P. J. OGLE’S PATENT). 


Consumes 40 per cent. less Compressed Air than any other 
Drill, at the same time giving the most effectual results. 


RICHARD SCHRAM & CO,, 











17a, GREAT GEORGE STREET, WESTMINSTER, S.w. 
Telegrams—“‘SOHRAM, LONDON.” A.1,, A.B,0. and The Engineering Telegraph Codes used. 825 


and money will be saved. 


NO SPRINGS. NO LIQUIDS. NO LOOSE 
WEIGHTS. NO UNCERTAINTY. 


“DENISON” WEIGHER 


Is compact and handy. Converts any 
Crane into a Weighing Crane. 
Send for 1898 Catalogue. 


SAML, DENISON & SOI 


Old Grammar School Foundries, 
LEEDS, N. 
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Waring Wire Hors L li EM FRY & FMERY CLOTH} 


W.J.DAVIES & SONS 
\ a, — po 











— Cag 18, ioe Soe 


senator of ane See: o Improved Patent 
sha "éuldet,Bgn O-OONDUOEING 


Steam Binds, tig ~ 3 ate wide, Rds, aoe 
Fencing Stran: ro 
hea 


s LEROY _ 


WN 





Galvanised Wire 
Flexible Steel — 


for Shi 
—— ‘owlines, 
unning Gear. 


Be Ware 


VULCANITE 


Harsure Inp1a-Russer C. Co. 
Lonpon WareEHouse: F. WINTER, 
138, Lonpon Watt, Woop Srrzer, E.0. 


EBONITE. - 













GRAY ST., 











KEENAN'S “9 


Also at MANCHESTER. 


SILVER MEDALS INTERNATIONAL HEALTH (1884) 
INVENTIONS (1885) EXHIBITIONS. 


COMPOSITION 


FOR OOATING 
prevent the radiation af heat, 
power of steam. 

IT CANNOT 


Used In H.M. 
cetetions tolmeanexdien ane 
= May be seen where it has been in use for fifteen 


oi. F. LEROY & CO., 


a Se Se. & 
TT WILL AT ONOB GHOW A LEAK; 
OR COMMUNICATE FIRE. 


CATOH OR 
rsenais; also by 


QOMMERCIAL RD., LONDON, E. 


891 





AND 


It prevents the radiation of 


heat and condensation of steam 
and effects a » saving in fuel 
and labour. Ib is not affected 


* by exposure to Weather, and is 


only effective non-conduc- 
tor. It adheres to vessels of 
every — and in every posi- 
pons Wh without any external 
en ehiok silts when dry, 
13 in. bey bs, per super, 
square foot. 
Por —— References &  acea 
Particulars, apply to 


MATTHEW KEENAN, Sole Manufacturer, 
ARMACH __ ARMAGH WORKS, TREDEGAR ROAD, WORTH TH BOW, LONDON, E. os so» E. 04 seen 








GENUINE EMERY, 
EMERY CLOTH, 





B JOHN OAKEY & SONS, Ltd. 


EMERY WHEELS 
For all Purposes. 
































Wellington Mi aan AHASS PAPER, 
LONDON, 8.2. BLACK LEAD, &c. 

ENGLISH ELEOTRIO CARBON 00, eS 

PHEBUS |23 f 

CARBONS fy < 

CARBON WORKS, [Qo 

BRYMBO, 50./“ = 

”" Noar WREXHAM. = 2 

THE = Oo 
BOILER INSURANCE| 
STEAM POWER CO. |<t 


LIMITED, 








t London, E.; Liverpool & Glasgow. 








Head Om; | 67, King St., MANCHESTER. | 


ESTABLISHED 1859. 


AUTHORISED CAPITAL - £250,000. 


INVESTED FUNDS ... £100,000, 


Boilers and Engines Insured 
and Inspected. 


Employers Insured against Claims under = 
“The Kmployers’ Liability act.” —-7 


Joint Policies Issued. 


CARLIS\L.£E!. 








Individual Accident Insurance. 
J. F. L, OROSLAND, M. Inst. 0.B., M, Inst. M.E.. 
Ohief 5 
0. BULLOOK, Assoc, M.Inst.0.E., Assist. Engineer. 


EDWARD HADFIELD, Secretary. 
Applications for Agencies Invited. 754 















PRATCHITT BROTHERS 3 





MORTAR AND CLAY MILLS, PORTABLE AND FIXED. 


CEMENT & COPROLITE GRINDING & CRUSHING MACHINERY. sas 


Contractors’ Cranes, Engines, Millwork & Boilers, Pumping Machinery. |x. 





C.J. EDWARDS & SON, 


HIGH-CLASS 


Leather Belting, Leather Hose, 
and Fire Bucket 
MANUFACTURERS, 


&o., ko, 
32 & 33, Gt. Sutton Street, 
LONDON, E.C. 


ESTABLISHED 1792. 


Telegrams, “‘ Transmission, — , 
Price List on application. 


PLAYER'S HAMMERS 


(BELT DRIVEN). 


HUNDREDS IN USE. 





AMPHLET’S PATENT 
FORGING HAMMER. 
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W. & J. PLAYER, Lind st, BIRMINGHAM. 


STEELS MALLEABLE IRON CASTINGS 
FOR ENGINEERS & TOOL MAKERS 
TO MACHINE 
CLEAN & BRIGHT ALL OVER 


PARKER FOUNDRY Co DERBY. 


ENGINES, BOILERS, 
WATER-WHEELS, 














WHITMORE & BINYON, 


tRONWORKS, 64, MARK LANE, 
waonnAas MARKET. pam { SF, LONDON, E.O. 





“ENGINEERING TELEGRAPH OODE” used 
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LUMBY, SON & WOOD, 


EERE TBP, 
PATENTEES AND MAKERS OF 


WELDED AND RIVETED 


BOILERS 


For Low Pressure Hot Water Heating 
Apparatus, 


BOILERS}; 


For Low Pressure 
Steam A = ® 


BOILERS| fi 


For Conservatories. 
Greenhouses, 
"Veen 


} BOILERS): AG 


— Public —— 
mm... 4 & & Choptls 


BOILERS |* 


For a Ranges, 


| BOILERS 


— ee “g 
ig i 
poses. 





COLD AND SILVER MEDALS AWARDED WHEREVER 
EXHIBITED. 


OLDEST & LARGEST MAKERS IN THE WORLD. 
Full Illustrated Lists on Application. 


West Grove Boiler and Safe Works, 
HALIFAX. 


CRUICKSHANKS & COOK 


74, GALBRAITH STREET, 
GLASGOW. 


Telegraphic Addresse—“‘BLOWERS, GLASGOW.” 
Telephone No. 3873. 


MAKERS OF 


IMPROVED NON-BREAKABLE 
WROUGHT-IRON SPLIT 


PU ‘LEYS @ 


Large Stock ready for immediate delivery. 
Any size made {2 24 hours’ notice. 
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PENMAN & CO. 


Caledonian Boiler Works, GLASGOW. 


London Office, 20, Bucklersbury, E.C. 


TELEGRAMS ; 


“PENMAN, GLASGOW.” 
“ABC CODE.” 





za 
1 


MAKERS of ALL TYPES of 


HIGH-PRESSURE 


In IRON & STEEL. 


* RIVET HOLES ores i the plates 
af are bent into form, Te of Plates 
ay planed and corners thinn by og id 
We = our Patent Machine, thus avoiding fra 
ture by local heating. Holes in end 
plates for flues bored out and turned up 
on outer edge. 
. & Co. have the most complete ma- 
ehinery in the Trade. 617 


Ay HEAVY MACHINERY AT THE” 
f 86 
: J Jeonsuren © EME fe 








Always a number of new Steam Boilers 
ready for IMMEDIATE DELIVERY. 


THE PATENT SOLIDIFIED OIL 


For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &. 
And for use wherever Tallow or Suet is applicable as a Lubricant. 


THE CHIEF FEATURES OF THIS LUBRICANT ARE— 


1, ITS HIGH MELTING POINT—212° Fah. 2. THOUGH SOLID IT IS SOFT. 8. IT IS PERFECTLY NEUTRAL. 4. IT LASTS FOUR TIMES AS LONG AS TALLOW 
SAMPLES, PRICES, AND COPIES OF TESTIMONIALS ON APPLICATION. 


MANUFACTURERS: 
A. B. FLEMING AND COMPANY, LIMITED, 


SAROLINE PTPARE, PDL BURGE. 


LONDON: 15, WHITEFRIARS ST., FLEET ST., E.C. CITY OFFICE: 101, LEADENHALL ST., E.0. 
BIRMINGHAM: 66, GEORGE STREET, PARADE. GLASGOW: 111, WATERLOO STREET. 616 


} | =a 4 




















a BIRMINGHAM 
SEAMLESS & BRAZED 


Li 


415 


MORE HONOURS FOR THE YOST. 


HE Jurors of the Lyons Exposition have just (October, 1894) conferred the GOLD MEDAL 
for Typewriters on the YOST MACHINE. This success was followed a week later by the YOST 
securing the GOLD MEDAL at the British and Colonial Exhibition at Manchester, making the 


SEVENTH GortnD MEDAL 
(the Highest Honour in each case) which has been awarded to the YOST. 























Instruction on the Yost is given at the Co.'s Depots and at Exeter Hall, Strand, London. 





FULL PARTICULARS FROM THE 


YOST TYPEWRITER CO., 


LIMITED, 


40, HOLBORN VIADUCT, LONDON, E.C. 


MANCHESTER : 8, DEANSGATE. | LIVERPOOL: 22a,NORTH JOHN ST. | GLASGOW: 112, ST. VINCENT ST. 
BIRMINGHAM: 73, TEMPLE ROW. | LEEDS: 21, NEW STATION 8T. [1 _—— 9, ROSEMARY — 
PARIS: 36, BOULEVARD DES ITALIEN 


TYPEWRITER C1? 


* TRADE MARK (Regd.). 
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THWAITES BROS 


LIMITED, 
BRADFORD, YORKS. 


ae 


STEAM HAMMERS, 


OF ALL SIZES, 
From 50 pounds to 50 tons. 


DOUBLE FRAME HAMMERS. 
SINGLE STANDARD HAMMERS 
STEAM STAMPS. 

HEAVY FORGING HAMMERS. 


BELT-DRIVEN 


Pneumatic Hammers. 


All ordinary sizes are either kept in Stock or are in 
course of construction, and can be seen at work in our 
= shops at short notice. 














tC 

















= Send for Catalogue A which contains illustrations and 
full particulars of 50 different types. 780 








Telegrams: ‘Triple, Glasgow.” 








ELECTRIC LICHT 





MARINE ENGINES anathe 
SCREW & PADDLE. _——-y 








HALL-BROWN, BUTTER Y & CO.., 


HELEN STREET ENGINE ae GOoOovVAMN, GLASGow . 


# 

Pa 
Us 
on 
es 
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BAGSHAWE BROS. & CO. 





“STANDARD” 


Patent Detachable Chains, 


For Elevators, Conveyors, Driving 
Purposes, = 





Strongest and most reliable. 
SEAML D RIVETTED 








Steel Elevator Buckets. 


BAGSHAWE’S J 8 Jl JOINTING 





THE BEST 
For Steam, Hot Air, and Hot Water Joints, 


<“sgTraANDAHD” 


DODGE WOOD SPLIT PULLEYS. 





The Lightest and Strongest Pulley. 
BEWARE OF IMITATIONS. 


“pDEBTROrT” 


Emery and Corundum Wheels, 





Free Cutting, 5 Safe, Siemens. 
CLEVELAND TWIST DRILLS. 











Twist Drills in the Market. 
LARGE sSsToc=E Ss. 


4a, UPPER THAMES ST., 
LONDON, H.C. 386 

SEND FOR NEW CATAJOGUE. 
D 
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LANOASTER & TONGE, 


Engineers, PENDLETON. *” 


THE LONGFORD WIRE, IRON AND STEEL GO., Limited, WARRINGTON, ENGLAND. 


Sole Makers of Wood’s Patent Woven Wire Railway Carriage Seats, Mattresses and Ship Berths, 
ttee, Sofa, and Chair Cushions. 


UPWARDS OF 21°7,000 SUPPLIED TO RAILWAYS, viz. 


Great Eastern; Great Western; Lancashire & Yorkshire ; London & North-Western ; London, 
Chatham & Dover; London & South-Western ; London, Brighton & South Coast; City & South 
London; London and India Dock; Midland ; Manchester, Sheffield and Lincolnshire ; Cheshire 
Lines; North- Eastern; Rhymney; Rhondda ; South- Eastern ; Highland ; North British; Cale- 
donian; Great North ‘of Scotland. Belfast & North Counties, elfast & Co. Down, Donegal, 


Great Northern, Cork, Bandon & South Coast, Great Southern & Western, Midland, Great 
Western, Waterford & Limerick. Indian, Ceylon, Cape, Swedish, Belgian, &e., &c., Railways. 
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Makers of Bright, Black, Galvanised, Coppered, Tinned and Barb Wire, 


JAMES BENNIE & SONS 








Enquiries respectfully solicited. 








CLYDE ENGINE WORKS, 
POLMADIE, 


GLASGOW. 


Manufacturers 




















SHIPBUILDERS’, 
BOILER and GIRDER 











SUMNER STREET, SOUTHWARK, 


HE N RY J. CO LES, LONDON, S.Ei. 


a GRAB DREDGERS. 
OVERHEAD TRAVELLING GRANES. 


ENGRAVING FROM PHOTO OF 10-Tons Steam ORANE, 
JERSEY HarpouR WorgES. 














Y 


HYDRAULIC CRANES, 
PRESSES, AND PUMPS. 


SLIPWAY MACHINERY, 
ROCK DRILLS, and 


i 





AIR COMPRESSORS. 
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“ Helvetia” Leather Belting & Laces 
LEATHER FIRE HOSE. 

Pamp and Hydraulic Leathers, &o. 

HICHEST AWARD INVENTIONS EXHIBITION, 1889. 


GOLD MEDAL, Inventions Exhibition, 1885. 





oe STANLEY } 


MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To H.M’s Government, Council of India, Science and 
Art Department, Admiralty, &o. 


Mathematical, Dra’ , and Surveying Instrumente 

of every description, of the highest quality and finish, 

at the erate pri 908 
Price List post free. Engine Divider to the Trade. 


Address : GREAT TURNSTILE, HOLBORN, LONDON, W.0, 


THE “NEW AMERICAN” 


TURBINE. 








é s. 
= : 
® 43 Z= 
£2 5 bo 
se oa 
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5 33 
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VERTICAL OR HORIZONTAL, 806 
Illustrated Priced Catalogue on application. 


Wu. R. DELL & SON, 


26, Mark Lane, LONDON, E.O. 








Maintenance of Permanent Way. 





Indispensable for Sta- 
tions, Crowded Sidings, 


and Tunnels, 


SN a 
SN 


Ss 
SSS 


De Bergue’s Patent Improved 
EAIEX. ZL.XE“TE_E. 


For Particulars and Price apply to 862 
DE BIRGUE & Co., 


LIMITED, 
Strangeways Ironworks, MANOHESTHR. 





' MANUFACTURERS 
or 


Perforated 
Plates 


; OF ALL SHAPES 
AND SIZES AND 
IN ALL METALS. 


Merthyr Vulcan Foundry & Engineering Co.,Ltd. 


91, ST. MARY STREET, CARDIFF. 





London Agent : 
WILLIAM H, BOYLE, 8, LEADENHAML STREET, 









SHEET WASHERS, VALVES, CORD, TUBING, BALL VALVES, BUFFERS. 
PACKING OF ALL DESCRIPTIONS, DELIVERY AND SUCTION HOSE, CELLUVERT FIBRE, 
FOR ENGINEERING & MECHANICAL PURPOSES. 


VULCANITE AND EBONITE, CELLUVERT FIBRE. 


SHEETS, RODS, OR TUBES, FOR ELECTRICAL PURPOSES. 


VULCANITE AND INDIA RVUBBEN 
SHEET TUBES, PUMPS, VALVES, BALLS, &c., &c., FOR CHEMICAL PURPOSES. 














BRICK MACHINERY 


For Working all kinds of Clay. 


The stiff or semi-plastic system of Brick-making for 

producing a dense plastic pressed brick ready for im- 

mediate removal to the kiln was invented by us 28 years 

ago, and it is most successfully working in nearly all 
parts of the world. 


DOUBLE THE STRENGTH OF ANY OTHER 
MACHINES IN THE MARKET, 


Brick plants for producing the best plastic-pressed 
facing bricks on the most economical system. 


Awarded Three Highest Medals at Adelaide 

Exhibition, and the ONLY Gold Medal for 

Brick Machinery at hs Exhibition, 
1888- 


BRADLEY & GRAVEN, 


WESTGATE COMMON FOUNDRY, 52 


WAKEFIELD, ENGLAND. 




















HATTA 


CRAVEN’S PATENT BRICK MOULDING AND PRESSING MACHINES. 
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DAVIDSON'S 


PATENT 


FORKED RIVETS 


—= OR —— 


Double-Clinch Fasteners, 


_N? S 














FOR BELTING OF EVERY DESCRIPTION. 


These Fasteners are made in sizes to suit any 
thickness of belting, and are applicable to 
any form of joint. 


PATENT HOLDER 


FOR DRIVING THE RIVETS, 





Showing Rivet in Position, ready for 
Driving. 


Simpie in application and thoroughly re- 
Mable in use, they combine economy with 
efficiency and great durability. They are 
as easily driven with a hammer as an 
ordinary nail or tack, 








Cross Section of a Joint of Belting, show- 

ing how the Points of the Rivets turn up, 

forming a DOUBLE OLINOH upon 

under side of Belt when driven on any con- 

venient smooth metal surface such as the 
face of a pulley. 


Perfectly self- clinening, 
joint absolute firmness, 
ife of the belt. No punching of holes —— 
required, a great saving of time is thussecu: 

in effecting a joint ; and as none of the ma- 
terial jointed is punched or otherwise cut 
away, the maximum scr Troe of the belt is 

e 


they give to the 
addin 4 so 


X jenreennarten 


FOR WITHDRAWING THE RIVETS. 





These Fasteners can be withdrawn at any 

time without injury to the belt by means of 

this Extractor, the point of which is driven 

by hammer under head of rivet, as shown 
in illustration. 


a 
Samples of pty free, with Descriptive Circular and 
rice List, on application to— 


DAVIDSON & 60, 


Patentees & Sole Makers, 


SIROCCO ENGINEERING WORKS, 


BELFAST. 












FRANGIS MORTON & CO., LTD, 
-RUGATED IRON RO LIVERPOOL. 


GALVANIZED CORRUGATED TRON ROOFS, 
LONDON OFFICE: 


Buildings and Sheds for all purposes, 
17, VICTORIA STREET, WESTMINSTER, S.W. 


GALVANIZED CORRUGATED SHEETS, 
And Heavy Corrugated Plates. 


GIRDER AND BRIDGE WORK. 


Pontoons, Tanks, and Buoys, 


FENGES, GATES, RAILINGS. 
General Foundry, Fitters’ 


AND 


SMITHS’ WORK FOR THE TRADE. : 
Castings up to 45 tons in a piece, 


WROUCHT IRON TELEGRAPH POLES, 


Indian Government Pattern, of which upwards a 
400,000 have been supplied from Hamilton Works. 


ESTIMATES AND DESIGNS FURNISHED FOR EACH CLASS OF WORK IN THE MOST ECONOMICAL FORM. 775 


——s 


aici 


ALL GOODS MADE BY OURSELVES IN LONDON. 


9O PER CENT. SAVING 
And SUCCESS OF THE STAUFFER SYSTEM 
Ensured ONLY with the Genuine 


“STAUFFER LUBRICANT” 


( Registered Trade Mark ) 
Ot which we are the SOLE MAKERS. 







































es 224 PATENT “UNBREAKABLE?” STAUFFER LUBRICATOR 
== Sae ECONOMY! OLEANLINESS! REDUCTION OF WEAR! 
;) SEB (f° TRIER BROS. whii, we Sauer 














The BURHAM BRICK, LIME, & CEMENT CO., Lti., 
7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.O. 


BURHAM WORKS, near AYLESFORD, KENT. 
London Depots: BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dook, Nine Elms, 


PORTLAND, SHEPPY, AND ROMAN COEINIEIN T 


Grey Stone and White Flare Lime. Great Ouland Oliff Hydraulic Lime. 789 
Gault and Olamp Burnt Bricks, Oornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 


ST. GEORGE'S IRONWORKS, L™- MANCHESTER 


(Late ORMEROD, GRIERSON & CO., Ltd.), 
HNGIN HERS & eels We eee 











Stationa st gines fi a Have the Largest Assortment in the Trade of 
tationary Steam Engines for all purposes. 
Porter's Governors; all sizes in Stook. D ATT ER N S, 
WITH HACHINE-CUT TEETH, 
MILL GEARING. . 

Cranes, Turntables and Water Columns. SPUR WHEELS, BEVEL WHEELS 

Compressed Air & Air-Compressing Engines. MITRE WHEELS, 
aio cag FLY WHEELS. 





CEMENT MACHINERY ‘fg i: 
HYDRAULIC PRESSES. - 


CATALOGUE OF WHEEL AND PULLEY PATTERNS ON APPLIOATION. 
Telegraph Address: ‘‘ORMEROD GRIERSON, MANCHESTER.” National Telephone No. 229. 85 


DRIVING PULLEYS AND DRUMS 


OAN BE SUPPLIED, 


BORED AND TURNED 
IF REQUIRED. 
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ALL PURPOSES AND ALL CLIMATES 


_ IRON RO ROOFS. HOUSES AND BUILDINGS | 





RAILWAY, MINING, = 
AGRICULTURAL PURPOSES. I 












SPECIAL ATTENTION GIVEN 0 EXPORT WORK. 


: nstructional lron 
DR AWINGS AND ALL INFORMATION ON APPLIGATION. 





AL -& SMITH SMITH, Brierley vierley Hill Tronworis, Mm Duly 


pron Sine STAEFEORDSHINRD, 
Manufacturers of 














Marine & all kinds of Steam Engines & Machinery, both in Iron & Steel. 
SHAFTS UP TO 15 TONS WEHIGHT. 


LOCOMOTIVE AXES and RAILWAY CARRIAGE BUFFER FORGINGS. 


LONDON OFFICE: 118, QUEEN VICTORIA STREET, E.O. 6817 


MEASURES BROS., LTD., ¥ == 


LONDON. 


ENGLISH & FOREIGN STEELUOISTS. 


MEASURES’ JOISTS ARE THE BEST AND CHEAPEST IN THE MARKET. 


Have now in their Town Stock 4000 tons of STEEL JOISTS, 8 in. to 

20 in. deep; also 3000 tons of Iron Joists, 9, Staneh Tees, Angles, 

Plates, &c. Riveted Girders, Fireproof Floors, Stanchions, Columns, 
Chequered Plates, Rails, Bolts, &c. 


mm SECTION SHEETS AND ESTIMATES ON APPLICATION. 
PROMPT DHLIVHRY FROM STOCE. 60 


q A. PARSONS & C0,, wons, NEWCASTLE, 


WORKS, 
ELECTRICAL ENGIN. ERS & CONTRACTORS, 


MANUFACTURERS OF STEAM TURBINE DYNAMOS, MOTORS, PROJECTORS, MIRRORS, 


—_— AND —-— 


CONTRACTORS FOR COMPLETE CENTRAL STATIONS. 
MAKERS OF VACUUM PUMPS FOR THE MANUFACTURE OF INCANDESCENT LAMPS. 
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From 8” to 20” - 


Telephone No. 4,586, 
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MAKERS 

OP LOW 
DYNAMOS £ ] =e 
DRIVEN ‘f =k turotsts ere eet  CONSUMP 
BY BELT WO) SERRE ty TION 
GEARING, 1 
OR FOR 
COUPLING DIRECT i r STEAM. 


TO ENGINES, ea 


London Office: 66, VIOTORIA STREET, WESTMINSTER, 8.W. 


61 





STRONGEST & BEST TUBE SCRAPER 
IN THE MARKET (patent). 


Made throughout of Steel. 
Works either to or fro. 
Indestructible. 
SOLE VENDOR: itbeetie ga - a 


JULIUS WALLACH, 


57, Gracechurch St., LONDON, E.c. 
Telegrams—‘*‘ HAMMBRMAN, LONDuN.” 


&73 


yer UNION FIRE ans o., Li. 








WHERE OTHERS MELT OR SPLIT UP GLENBOIC STANDS 
4, WEST REGENT ST., GLASGOW. ‘(8 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 
GLOVE AND GAITER 
Leather Dressers, 


LEATHER &WO0L 


MERCHANTS. 
















FIRE 
BUCKETS x 





Manufacturers 
ee 


12 First-Class Medals 
AWARDED. 


Combs Tannery, Stowmarket. 


Price Lists and Terms on application. 











LARGELY USED IN 


COMPOUND 


TRIPLE-EXPANSION 


Le ENGINES. 
or fengthe EN “iyi 


wala a ~oe O £408 


SAFE. TK Os 
R. B. LINDSAY & €0., 


43, Mair Street, Plantation, GLASGOW. 
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-|\DAVID CARLAW & SONS, 





81, Dunlop Street. GLASGOW. 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the ot" London by boat, — an Sant 4 
ined ry the Kingdom vy ral and boat direct 
Stockton, Wilmcote, and Harbury Works. 


kick Offices : ; WARWICK. 
Depots : ARF, BIRMINGHAM. 








18, SOUTH ¥ WHARF, PY PADDINGTON, W. 6864 
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BUTTERS BROS. & 


CO., 
CRANE MAKERS, 
Contractors’ Engineers and Machinery Merchants. 


HSTABLISHED 1867. 














SPECIALITIES. 
Improved Wire Rope Steam and Hand Derrick Cranes, 
With Jibs from 40 ft. to 70 ft. long, 
MAEKERS OF ALL EKINDS OF 


BUILDERS’ AND CONTRACTORS’ PLANT. 


LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRE, always on hand. 
Catalogues and Prices on Application. 

Offices—20, WATERLOO STREET, 

Works—LAMBHILL ST., PAISLEY ROAD, } GLASGOW. 

125 


Registered Telegraph Addrese—'‘ BUTTERS, GLASGOW.” 














s Leeds Engineering & Hydraulic Co. 


PROVIDENCE WORKS, 


LEEDS. 





PUMPING MACHINERY. 


GENERAL HYDRAULIC 
PLANT. 


RIVETERS & PRESSES. 
ACCUMULATORS. 


HAULING & WINDING 
ENGINES. 


CRANES & LIFTS. 


— 





HARGREAVE’S PATENT 


Piston Rings. 


“LERDS” BALLAST PUMPS, 
‘LEEDS FEED PUMPS. 





HYDRAULIO 
STOP VALVES, 
SAFETY VALVES, 


AND 





671 


RELIEF VALVES. 


LANCASHIRE BOILERS 





“FLEMING & FERGUSON'S PATENT” 
QUADRUPLE, TRIPLE AND COMPOUND 


VERTICAL EXPANSION ENGINES. 


ADVANTAGES IN THHSH ENGIN®ES. 


NO DEAD CENTRES, CAUSING VERY UNIFORM EFFORT ON CRANK PIN 
AND PERFECT STEADINESS. 
PERFECT GOVERNING. 
SMALL COST OF ENGINE HOUSE AND ENGINE BED. 
HIGHEST ECONOMY IN FUEL. 
SMALL AMOUNT OF FRICTION, INCREASING EFFICIENCY OF ENGINE, 
ALL PARTS EASY OF ACCESS. 





| 
: 1 iH 
— i 
TNH Qin = si 
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ALSO MAKERS OF 


ALL KINDS OF HORIZONTAL ENGINES, 








UP TO 200 Ib. WORKING PRESSURE. 





MILLWRIGHTS’ WORK IN ALL ITS BRANCHES. 


arent QUICK-SPEED N.D.C. COMPOUND ENGINES 


FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 


‘‘Crompton’s Patent’? Metallic Packing 


FOR PISTON ROD GLANDS. 


‘ BUCKLEY'S” PATENT PISTON Rop SUPPORT. 

















WRITE FOR CIRCULARS TO 


JOHN MUSGRAVE & SONS, Lid. 


GLOBE IRONWORKS, BOLTON, LANC. ™ 
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Thomas Turton & Sons, PATENT HEATER CONDENSER C2 
MANUFACTURERS OF LIMITED. “NUMBER . we cma “HEATERITE, 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS STEEL 
FORCINGS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


a so STREET, EC, 
Boston, U.S.: 40, KILBY STREET. 








GRAFTON & CO. 


(CONTRACTORS TO H.M. GOVERNMENT). 
.. CYCLOPS WORKS, 


Telegrams— 
GRAFTON, BEDFORD, 








\IMNIINN 





illustrated Descriptive Price List ree on — 











The oldest 
The best 
The cheapest 


Belting. 


Wheatland Works, SEACOMBE. 

480, Queen Victoria Street, LONDON. 

29, South Corridor, Royal Exchange, MANCHESTER 
220, Ingram Street, GLASGOW. 

22, Charles Street, BRADFORD. 

* 49, Grey Street, NEWCASTLE. 

24, Rodingsmarkt, HAMBURG. 

8, Rue Rouget d’Isle Courbevole, PARIS. sos 








BEDFORD, 


_WESTMINSTER 


SOLE MAKERS OF WRIGHT'S PATENT 


LATEST IMPROVED 
BERRYMAN =F 
~ex FEED WATER HEATERS 3h 


WATER SOFTENER ®=- 
SURFACE CONDENSER 
WATER EVAPORATOR 


Water analysed and reported upon 
where Softeners are anticipated 


FREE OF CHARGE. 
SAVING FROM 20% to 60%. 


75.000 HP. 
OF HEATERS SOLD DURING THE LAST 4: 

















(6, CREAT GECRCE ST. = 


























Barton Swing. “Aqueduct (Manchester Ship Canal), when ope n : for : 
ssage of Vessels. Weight swung, 1,400 tons. 


ANDY HANDYSIDE & GO.,L®- 


Britannia Works, 104, Queen Victoria St, 
DERBY. LONDON. 


Managing Dircctor, 
A. BUCHANAN, 
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~ ALEXANDER PENNEY & CO. | 


ae 107, Fenchurch Street, LONDON, E.C. _ [Teverzrnts Asaress: 


LIGHT RAILWAYS, TRAMWAYS & ROLLING STOCK 


PORTABLE RAILWAYS & WAGONS. 
STEEL SLEEPERS, STEEL CASTINGS, STEEL SHEETS & BOILER PLATES, STEEL ANGLES, JOISTS & CHANNELS. 























, — - 
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Passenger Train for Light Railways, 30 in. gauge, 30 Ib. Rails 


ROLLED STEEL TYRES, FORGED AXLES. 





12 LBS PER YARD 





10 LBS PER YARD 
Steel Girder Tramway 


and other 
Rails, all Sections. 


Hydraulic Pressed Steel 


Locomotive, Carriage, 





and Catalogue on Appli- 


Wagon Frames. cation. 





925 


ESTIMATES AND FULL PARTICULARS ON APPLICATION. 
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RANES +r or SPECIALITY 











ne AND LIFTING MACHINERY 

a a OONTRAOTOR 10 THE 
¢ STEAM, penny 

E HAND 5 INDIA OFFIOR, 

§ ELECTRIC, summa eae 
- AIR, GOVERNMENTS, 

3 AND HOME AND FOREIGN 
& HYDRAULIC < RAILWAYS, DOOKYARDS, 
3 POWER. Ovannxan Steam Crane. ‘Fra. 378. i HARBOURS, &0., &0. 


THOMAS SMITH, STEAM CRANE WORKS, OLD FOUNDRY, RODLEY, NEAR LEEDS. i 


London Agents:—BARRY & HIGHAM, Broad Street House, Old Broad Street, H.C. 


PATENT MIGA GREASE 


SAVES SO TO @O© PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES, 


PATENT MIGA-COTTON PACKING. PATENT MICA-FLAX PACKING. 
PATENT MICA-ASBESTOS PACKING. PATENT MICA-INDIA-RUBBER PACKING. 


“MICA” BELTING SYRUP. 
The ye of these Packings over ordinary Packings are:—THEY DO NOT HARDEN IN THE GLANDS. ‘THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 26 per cent. lighter than ordinary Packings. 


SOLH PROPRINTORS AND MANUFACTURERS, 


THE MICA LUBRICANT CO., 


sou TE ~ gata aceite BNGLAN D. Rexel) 


Telegraphic Address: “MICA, SOUTH SHIELDS.” National __séNSational Telephone No, 2077. 


JOHN FLETCHER & SONS 


ESTABLISHED 1778. (WILLIAM FLETCHER, SOLE PROPRIETOR). TELEGRAMS : 
MACHINE MADE “WHEELS, MANCHESTER.” 


WHEEL CASTINGS === 


Makers of aot ca MACHINE-MOULDED TOOTH-WHEEL, FLY-WHEEL, ROPE PULLEY, and BELT and STRAP PULLEY CASTINGS, and MILL GEARING 
of ANY required dimensions WITHOUT PATTERNS, which can be supplied BORED AND TURNED.  Patentees of Self-acting Grinding and Mixing 
Mills for Sentara, Minerals, &c., as supplied to Sir Joseph Whitworth & Co., Ltd., Sir Wm. G. Armstrong & Co., and many other eminent firms. 


Extract from Testimonial :—“I consider that the Improvements you have introduced are of great value.”—Sir William Fairbairn. 9984 
BAGEF FouvuUN YP HWY, SALEORD, MANOA ES T Ei EF. 


THE “BUFFALO” INJ ECTOR. 


HIGH GRADE, DOUBLE | Automatic & Re-starting. 


TUBE MACHINE. | cui scting WATER REGULATION 
Lifts 24 ft. without Adjustment. UNDER ANY CONDITIONS. 

















































CLASS B. 





Works 
10 to 140 lb, 











Takes Suction Water up to | LIFTS 15 ft. Anyone can with- 





160 deg. Fah. draw aay mors ang Tools for 
CHEAPNESS with 
WORKS WITH STEAM RELIABILITY, 
20 Ib. to 200 Ib. MEETS ALL ORDINARY CONDITIONS. 








Prices and full particulars upon application to WASTE 


GREEN & BOULDING, 


BWGINAARS, 21, FRATHAAURSTONE ST., onal smnetyay t =I... 


MASTS 





Telegraphic Address 
Temperature, Londo. 


AGENTS :— -_ 
MPBELL & SONS, William Moult 8t. Bristol: G. K. STOTHERT & CO., Enginee: iJ. HUET, 20, Rue des Marais, Paris. 
Lameataive & Choshivet Fgh re en Lane. (li Liverpool. Glasgow : THOS. HILL & CO., 13 to 380, Gpoutmenth, Gallowgate. : A. OH HITTENDEN, Klerksdorp ict Ginosh PP. 
Dundee: ROBT. FERGUSON & SONS, 11-15, Royal Exchange Lane. Sheffield: A. M. WILD, 13, High Street. India; A. J. BOLTON & CO,, 32, Teom a : 


€ 
y 
7 
f 
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“« GEO. CRADDOCK & Co., 


Ghleago Exhitlon. WIRE ROPE WORKS, “WA7 A EEE E"T EIT. 1D. WIRE DRAWING Micts. 


pe Mark. 

All Wire used In the Manufacture 

> Fae ee 
<a ’ Mm § 

a) Wire Rods axclasively" for our 

own use & on no account what- 

ever do we supply the Trade, 











Original Manufacturers 


or 





Lonpon Orrics— 


LANQG’S 
PATENT 7, EAST INDIA AVENUE. 


ROPE. The above illustration is from = of Fath 's Improved Patent Crucible Steel Ropes (our special construction of Lang’s rege Lay) originally 680 yards long, 4 in. cir., “GRADO OK, WAKEFIELD. ’ 
b meey ut in May, 1892, after w aint Geteenaae oe under side of the drum, and raisin rps ayy ee at a cost of . pence per ton, at the e Glamorgan 
Coal Co., Ltd.'s, Colliery, Seappenipe Glam rope was she of off aw me account of the length of time it had worked. The best previous ropes (othermakers) A BO & the es 2 


RICHARD MORELAND & SON, 3, Old St,, London, E. C 


MANUFAOTURERS OF 


EIGH-OLASS STEAM ENGINES, 
Simple or Oompound, with Jet, Surface or Evaporative Condensers, up to 1,000 Indicated Horse Power. 


PUMPING MACHINERY 


Of the most powerful and economical type, for Water Supply, Irrigation, Docks, Drainage Works, 
and other purposes, and all Olasses of General Engineering Work. 
FOR DYPE OF OUR DIRECT-ACTING PUMPING ENGINES, SEE “ENGINEERING,” 3rd OCTOBER, 1884. _ 


CONSTRUCTIONAL IRON WORK FOR BUILDINGS, &c. 


CHAS. MACINTOSH & Co. umireo, 


Works: CAMBRIDGE ST., MANCHESTER. 


TELEPHONE Ne, - = 267 NATIONAL. 



































" n° * 1124 MEW. WAREHOUSES: PACKING. 

Telegraphic Addresses: 
MANCHESTER . = - 438, Piccadilly. | ey Sana € ¢ 
LONDON .~ — = «= 30, Fore Street, E.C. “ LARK, London.’ 
LIVERPOOL - - =- 9, Chapel Street. “MACINTOSH, Liverpool.” 2S 
GLASGOW .~ =. —- «- 2&8, St. Enoch’s Square. “MEDLOCK, Glasgow.” 

BUFFER SPRINGS. 
BRAKE PIPES. VALVES. 








HOSE. TUBING. SHEET. WASHERS. 
GAS BAGS. BALL VALVES. ass 
MECHANICAL INDIA RUBBER GOODS. 


CROSBY STEAM GACE & VALVE CO. 


TRADE. MAR K 











PARIS EXHIBITION, 1889. 
WORLD'S FAIR, 1893. 


Gotb MEDAL (HIGHEST AWARD) 
HiaHest AWARD 









Manufacturers of Steam Engine Indicators, Sight-Feed Lubricators, “ Pop” Safety 
Valves, Water Relief Valves, Chime Steam Whistles ; and Sole Agents 
for the Mason Reducing Valves, and Chapman Full- -way Stop 
Valves, for Water, Steam, Gas, Oil and Ammonia. 


A LARGE STOCK ALWAYS READY FOR IMMEDIATE DELIVERY. 


15, QUEEN VICTORIA STREET, LONDON. 


CROSBY-WAAREN-HAUS, Admiralitat Strasse 32, HAMBURG. 758 








fo 


CROSBY INDICATOR, for High Speeds, HENRY CHAPMAN, 10, Rue Laffitte, Paris. RICHARDS INDICATOR, for Slow Speeds. 


IMPROVED 
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CROSSLEY’S “OTTO” _GAS ENGINES. 


Represents New Type 25 HP. 4 Zz ~~ 
Nominal indicating 64 HP. > Y ° 
(Maximum). 
GREATLY REDUCED PRICES. 
















aa 
——td 


a cRossteY BROS,, Lro, Optisuw, MANCHESTER 
s A.&d. STEWART & CLYDESDALE, g 


GLASGOW, COATBRIDGE & MOSSEND. 


OFFICES — 


AM, OSWALD ST., GLASGOW. 


IRON AND STEEL 


BOILER TUBES 


Light Lap-Welded Wrought-Iron 
and Steel Tubes. 
With Stewart’s Patent Flanged 
Joints. 


WROUGHT-IRON 


TUBES AND FITTINGS 


FOR THE 


CONVEYANCE OF GAS, WATER & STEAM. 

















COILS OF ALL DESCRIPTIONS, 
AND OF ANY LENGTH. 


OIL LINE PIPES. 
Artesian Well Boring Tubes. 


STEEL & IRON PLATES 


For Boilers, Bridges, &c. 





Lapwelded Steel Water Mains, with Patent Inserted Joint for Lead. 
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SMEDLEY BROTHERS, Ld, 


Eagle Ironworks, BELPER, DERBYSHIRE. 


EDGE RUNNER GHTROING MILLS 


FOR ALL DESCRIPTIONS OF MATERIALS. 

















ESTABLISHED 1777, 
MAKERS OF 


OIL MILLS, 


Hydraulic Ram & Pump Leathers, 
THE KINGSTON PATENT 


DREDGER & EXCAVATOR. 


Catalogues and Prices in English, French, German and 
Spanish, free on application. 


ROSE, DOWNS & THOMPSON, LD. 


GOVERNMENT CONTRACTORS, 


OLD FOUNDRY, HULL, 
76, Cortlandt St., NEW YORK, & 1, Lall Bazar, CALCUTTA. 


Combined Oecortionter and bay ogra fa Soe On por On Admiralty a end War 1 Office Lists. 460 Kingston Dredger, Cutting Drain and seanties Bank. 


LUKE & SPENCER, Ltd. 
LIME BANK WORKS, 
ARDWick, M.A NORES THR. 


EMER 


| THOS: CHATWIN, «. GT. TINDAL STREET, BIRMINGHAM, 


Stocks, Dies, and Taps; Sorewing Machines te great variety ; Twist Drills and Rimers. 


Standard Oylindrical Ga ; Spanners; Ratchet Braces ; 
Tube Cutters; Tube Wren and Vices, and General Tools, 


GOLD AND SILVER aay CALCUTTA, 1884. 










































































AWARDED AND AT 
First Order of Merit : 59m STOCKHOLM, 1886. 


AT ADELAIDE, 1887. 


_ 





STANDARD GAUGES. 
ANGULAR PATTERN 8TOCK8 AND DIE8, 


(MPROVED RIMER with TWI8T FLUTES, 








RATCHET BRACE, 
WHITWORTH Pattern GUIDE 8TOCK8 AND DIE8, 


TAPER SHANK TWI8T ORILL, with Grinding Line, 


SVOINSERS TAP. 


a a 


GLYBURN SPANNER, 


'HAND-POWER SCREWING MACHINE for TUBES with 
8ELF-ACTING FEED MOTION for CUTTING OFF, 





9963 
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WATER TUBE BOILERS. 


e * BwLLAV Toe” TY Pes. 


PATENT. 


FIRST USED, 1849. | LATEST PATTERN, 1898. 
Messrs. MAUDSLAY, SONS & FIELD, ENGINEERS, LAMBETH, LONDON, 


Sole Agents and Manufacturers for Great Britain and Ireland, Italy, Germany, and Austria. 


ADOPTED BY BRITISH, FRENCH, & RUSSIAN NAVIES FOR ALL HORSE POWERS, & IN FULL POWERED STEAMERS 
OF THE MERCANTILE MARINE. 




















—_— 


i} 
i 


/ : : : as aK o 











a) rr 


SES | cecaapeingy 






























































a 
Rj a 
o _ ~ (iii il 
T i TT 
sf 5 Ce y : 
zi) 2 oer : \ z 
sii w 3p = SE TL : WV) eS 
OF), = i TG TMT TNT - 59 
- rd il TIT" MTT T Yy 9 
re a? i Di ! i 3 
zy &6 hi MA uu 
ir Oo °F i = 
7) ] ; \ ra 
ae | 5 
o” 
PS ASH PAN / i 
a EY ESE ae a 





ADOPTED BY BRITISH NAVY IN 
H.M.S. “‘SHARPSHOOTER,” Torpedo Gunboat, 8600 I.LHP. H.M.S. “POWERFUL” and “ TERRIBLE,” of 26,000 I.HP. each. 


SUPPLIED TO THE FRENCH NAVY AND FITTED ON BOARD THE FOLLOWING WAR VESSELS: 


I.HP. 











**Voltigeur ” - od rae Boat - ~ 1006 | « ** Alge - Cruiser, ist Class 8000 ** Léger ss - Torpedo Sagtent on 2300 ix Deseartes” - Cruise 8500 
** Milan he 3800 | ‘* Latouche Tréville* ” Armoured Cruiser 7400 Lévrier ” do. 0 | ** Bouvet ” - 1st Class Battle Ship 14,000 
‘* Hirondelle” as on a = - 2100 **Chanzy” . do, do, .. 7400 «« Brennius # > 1st Class Battle Ship 14,000 | ‘* —— ” - 1st Class Cruiser .. 10, »000 
;, Grocodile” is ae Gunboa at ~ 450|‘*Charner” 9. rug!” do. .. 7400 | ‘‘Tréhouart” ~. Coast Battle Ship .. 7500] ‘ Pascal ” :: Cruiser... — .. $500 
| Boat :. 400 Sbeteeneh = ~ 170) Bruix” .. . Armoured Cruiser .. 8800 | ‘ Galilée”. ~~ a ls a - 6600 

oF Rigault deGenoullly” Cr - 2100; ‘*‘Caudan” . “esi Boat — 600 **Bugeuad” do. do, = 9000 « Gathnnt Po ee - — 9000 











FITTED ON BOARD IMPERIAL RUSSIAN NAVY’S STEAMSHIPS. 


I.HP. 








. 1.HP. LEP. 
ss ee dFrigate .. 6000/ ‘‘M: - wat jal Yacht ne G 5 pan ee ae a se ” we 000 
ats taket .  . -. Melton’ = as ae = ieee | gromvasghy” Gu 36 - - Ea: ee = “ss 
**Rossya” .. Cruiser... = -- 14,500 

STEAMERS OF CIE. MESSAGERIES MARITIMES. 

LHP. 1,HP. LHP. 1,HP. 
ss ad es Boat .. +» 1800 | ‘* Australien ” -» Mail Shi ee -- 7000 | ‘A d Béhie ” -s a hi <> oun P fh . -- 5600 
” singe” i “ Meitstip oe +.» 2400 «Polynesien Pe "do. ~4 ne -- 7000 “Ville de le Clotat” m4 " - ae 7906 | ee es 





Western Railway Co.'s Steamer ‘LA TAMISE,” High-speed Packet Boat, 4500 1.HP. Wilson Line Steamer ‘ EGYPTIAN MONARCH,” 1500 |.HP. 





NORTHERN STEAMSHIP COY. OF AMERICA, TWO STEAM MAIL BOATS OF 6000 I.HP. EACH. 





STEAM YACHTS “SHEARWATER,” “CORYELL,” “WILD-DUCK,” “SULTANA.” 





As a Donkey Boiler, and for all auxiliary purposes the “Belleville” Type is wba on the largest vessels of the French, Russian, Spanish, 
Greek, &c., Navies. 


A special ee 3 is built for Steam Launches working with sea water, &c. Over 200 Launches and Pinnaces in the French Navy have 
already been 


For Land Installations, and for all Manufacturing Purposes, the “Belleville” Boiler has proved to be a simple and economical Steam 
Generator. Oan be worked to any pressure and to supply all horse-powers; the smaller and Portable designs being specially adapted 
and suitable for Electric Light Installations, Hotels, Stores, &c., &c, 





HSTIMATHS FORWARDED FRHH ON RHOHIPT OF PARTIOULARS TO— 


MAUDSLAY, SONS & FIELD, Limited, Lambeth, LONDON 


5. <tow 


-— 
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EAT ING FA o 
| FOR MINES, TUNNELS, &E 


\ CONSTRUCTORS OF THE < y 
\ VENTILATING MACHINERY AT THE | 
SEVERN AND MERSEY TUNNELS. OS 








STITT AIR  COMPRESSING ENGINES 
GAS COMPRESSING ENGINES 
BESSEMER BLOWING ENGINES 





ve Fiction Cutchqlineroround Haulae Nach 


EXTENSIVELY IN USE FOR HAULAGE PURPOSES. a 





6306 


iw mz: PETER BROTHERHOOD, "===" 


GOLD MEDAL, Seven Rod, Wstminsar Brig, LONDON, SILVER R MEDAL, 


Claes GR. twee wenszecsenarcenssnnsne 
— IMPROVED Patent SIMPLE or COMPOUND . —— ENGINES, vidi 


FOR DRIVING  Q)yer 144,750 HP. a DOUBLE-ACTING 























FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS 
DYN AMOS. E N GIN E ) 
HIGH-SPEED Driving Dynamos, &e, 
MACHINERY, AS FITTED ON HM. YACHT 
AS LARGELY USED in the BRITISH is hae! “VICTORIA & ALBERT; 
re == es = H.M.S, "ROYAL SOVEREIGN,” &. 











MORISON # 


UNIFORM THICKNESS. al EASILY SCALED. 


BOILER FURNACE. 


Recognised by Engineers as possessing Exceptional Advantages, including the Highest Margin of 
Safety and Quick Steam-raising Powers. 


Tue LEEDS FORGE GOMPANY, Lro., LEEDS 


veya SUSPENSION 
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LLOYD & LLOYD — 


TUBE MABRERS, 


Albion Tube Works, BIRMINGHAM. 
“ALBION ft LOOSE FLANGED JOINT. 




















These Tubes are specially suitable ‘for use in mines, being both light and strong; J oints are easily connected, and a 
Tube can be easily removed without disturbing the run. 


ELECTRIC WELDING & HEATING BY THE IMPROVED BENARDOS SYSTEM. 


Boiler Tubes of Iron, Steel and 
Homogeneous Metal. 


(as, Water, Stok hond eee 
Tubes and Fittings. - 


CAMERON PUMP 


ESTABLISHED 1862. 














OVER 


21,000 
SOLD. 


JOHN CAMERON, 


INVENTOR AND MAKER, 


OLDFIELD ROAD IRON WORKS, 
SALFORD, 


MANCHESTER. 





SEE LAST WEEK’S ADVERTISEMENT FOR SHIPBUILDERS’ TOOLS. 
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LEK A&G 2, 
| [EINGINEERS & CONTRACTORS. 
10h LEADENHALL STREEV, LONDON. =.G. 


ABC and ThejEngineering Telograph Codes used. 
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SOLE MAKERS OF TURNTABLES, 
KH RR’S _ TRAVERSERS, 
PATENT POINTS & CROSSINGS. 
Railway Wag 
ideseinaiiieies For every class of Work. 
COLLIERIES, LIGHT & HEAVY RAILS 
CEMENT WORKS, (ALL SECTIONS). 
IRON WORKS, STREET TRAMWAY 
SUGAR PLANTATIONS, nee 
CONTRACTORS for TRAMWAY 
RAILWAY CONSTRUCTION. 
CONSTRUCTION 
&c., &o. Catalogue and Prices on 


application. 907 











WORKS°BRITANMIA ENGINEERING WwoRKS, KILMARNOCK. 


SIR JOSEPH WHITWORTH & CO. 


LIMITED, 
coe i wae += OPENSHAW, MANCHESTER, rnc: i wane 


MAKERS OF 


~ ENGINEERS’ TOOLS, — 


Standard Gauges and Screwing Apparatus, Measuring and Testing Machines, &c. 


HYDRAULIC MACHINERY & FORGING PLANT, PROJECTILES, GUNS, GUN CARRIAGES, 


CRANK SHAFTS, AIR VESSELS FOR TORPEDOES. 
FINISHED OR UNFINISHED 


STEEL FORGINGS, 


STEEL CASTINGS & TOOL STEEL. 
CAUTION. 


It has come to their knowledge that some Firms have been supplying HOLLOW STEEL SHAFTS AS “WHITWORTH FLUID 
PRESSED STEEL” other than theirs. Any information leading to a conviction will be esteemed. 875 


Telegraphic Address—“WHITWORTH, OPHNSHAW.” 
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FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


z. Ee. & EF. TORNER, 


(132) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C. 


j pee 2: = ao 
gh, | ‘|, COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS, 
NF Live PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES, 


a ENGINES, BOILERS, TRANSMISSION GEAR FOR DRIVING ABOVE. .,, 


Telegrams: “Gippeswyk, Ipswich;” “Canvassers, London.” | Codes: A B C, 4th Edition, 1883. The Engineering Telegraph ode 


RUSH 


TWO-POLE 






























SEND FOR PRICE LISTS TO 


— BRUSH ELECTRICAL ENGINEERING CO. 


LIMITHD, 


49, Queen Victoria Street, LONDON, E.C. 











NEW PATEN T “THISTLE” OIL ENGINE 


THE SIMPLEST AND MOST RELIABLE OIL ENGINE YET INVENTED. 
CAN BE SEEN AT MAKERS’ WORKS DRIVING MACHINE TOOLS, INCLUDING CIRCULAR SAWS. 








Cost of Working less than One Important to Users of Power. 
Halfpenny per hour per Brake _ The Best Engine for all Work. 
Horse Power. Absolutely Reliable. 

No Electric Batteries. Entirely Self-contained. 

No Ignition Tubes. Can be Fixed Anywhere, 

No more Costly Repairs. All Difficulties Abolished. 

No Rotary Fan to Work. Perfect Combustion. 

No Lamp after Starting The Acme of Simplicity. 

No Pumps to get Out of Order, ee Unnecessary. 

No Kxtra Insurances. 

Ho Stoker Required Power Guaranteed. 

ee Send for Prices and Particulars 











ESTIMATES FOR ENGINES, COMBINED WITH DYNAMOS, PUMPS, &c., ALSO FOR YACHTS, LAUNCHES, BARGES, &c. 


BOW, McoLACHLAN & CO., 
THISTLE WORKS, PAISLEY. 





On Admiralty List. Telegrams: “Bow, Paisley.” Government Contractors. 





2 PURO RRO BRON 5 
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SIEMENS BROTHERS & CO, Ltd, 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUEAOCOTURZERS oF 
Submarine, Subterranean, Aérial, Torpedo, Lead-Covered and Special Concentric Cables, and India-Rubber and Gutta-Percha 
Covered Wires for Telegraph, Telephone, and Electric Light Work. 


MATERIALS FOR OVERGROUND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES. 


Electric Mine Exploders, Torpedoes, Torpedo Apparatus, Fire, Police and Railway 
Signals and Block Apparatus, 


DWTNA MoS AND ALTETHRNATORS, 
TRANSFORMERS, ELEOTRIO LAMPS, OARBONS, AMMETERS, VOLTMETERS, &c., &c. 
Electric and Water Pyrometers, Electro-Depositing Apparatus, Telegraph and Electrical Apparatus of all kinds. 


CONTRACTORS FOR 
SUBMARINE CABLES AND LAND TELEGHRAPKPHAS. 


CENTRAL STATIONS for the SUPPLY of ELECTRICITY 


ELECTRIO RAILWAYS AND TRAMWAYS AND THE TRANSMISSION OF POWER (BY ELEHOTRIOITY). 
Electric Light and Power in Mills, Factories and on Board Ship. 
SOLE MANUFACTURERS IN ENCLAND OF HELLESEN’S DRY BATTERIES. 


AGENTS FOR “SrEMENS”™ GELOoOw LAMFYRP S. 




















OFEICAS : 
LONDON: 12, Queen Anne’s Gate, Westminster, GLASGOW: 261, WestGeorgeSt. NEWCASTLE-ON-TYNE: 45, Victoria Bldgs. Grainger St. West. MELBOURNE: 64, Market St, 
WoREs : Woot w ick, KImnN tT. 752 
Cable Address—“‘ SIEMENS, LONDON.” Codes—"A B C,” “A 1,” “ENGINEERING.” 





—_——___. 
enaeiamdianen 





ARC LAMPS. 


Tar NEw TYPE 


“CROMPTON-POCHIN” 


has been proved, by full tests and practical experience, to be 


THE BEST, STEADIEST, MOST EFFICIENT, 
AND CHEAPEST. 


PABA ABAABABBABBABBABBBBEBBABBBBBBBAADABBABBBABBBABAABBAABAAAAAEsD 


SOLE MAKERS— 


CROMPTON & CO., LIMITED, 


Arc Works, CHELMSFORD, 
And Mansion House Buildings, LONDON, E.C. 


Crompton’s New Pocket Catalogue and Formule. Just Published. Post Free, 13 stamps. eu 
Crompton’s (Trotter's patent) Wiring Slide Rule, 2s.; cloth cover, 2s. 6d.; leather cover, 3s, 
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NORFOLK WORKS, SHEFFIELD. 


_ TELEGRAMS: “FIRTH,” SHEFFIELD; “EZRA,” LONDON. 


SPECIAL GRUCIBLE CAST STEEL 


Tools, Drills, Taps, Dies, Punches, Swords, 
Bayonets, &c. &c. 


SHEAR & SPRING 2 
EDGE TOOLS, SIEMENS-MARTIN 


FILES, AND 
SAWS 


oh ir rr ORDNANCE, 


a.soror MARINE & ENCINEERING PURPOSES, 


In the Forged state, or Rough-Turned, Bored and Oil-Tempered. 
TIRES, AXLES, PROJECTILES, &c. 


STEEL CASTINGS ciscirrions 


LONDON OFFICE—110, Cannon Street: MR. J. E. DARBISHIRE. 207 


THE MANCHESTER” 


’ ene | a 
































Be eo" CATALOGUES ON APPLICATION. 


FRANK PEARN & CO. >. ™ 


MANCHES TEE. LEVER. 


DONKEY o WALL PUMP. 
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RLECTRIC CRANES, 


STOTHERT & PITT, Ltd., are The ONLY AGENTS for Messrs. WIMSHURST & HOLLICK’S 
Patent DRIVING GEAR which will 


START WiTHoutzT sHockK. 


ELECTRIC HOISTS. ELECTRIC TRAVELLERS. 
ELECTRIC CAPSTANS. 


- STOTHERT wo PITT, umrtep. 


























BATH, 
= AND 30, WALBROOoEXk, E.C. 6907 } 
| mows = JOHN BROWN & CO. Limited ae) 
‘poo SH HHH'T HED. 





MANUFACTURERS OF THE FOLLOWING mead 


|SPECIALTIES ™ MARINE PURPOSES: 


“HARVEY” Pain STEEL, “ELLIS” Pam STEEL FAOED, ALL STEEL « IRON 
, ARMOUR Plates and Bolts. 


| LARGEST Sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, 
Solid or Hollow, Rough Machined or Finished. 


| “ELLIS & EAVES” Patens SUCTION DRAUGHT COMBINATION, prong 


the greatest amount of Evaporation combined with Economy and Comfort. 


“PURVES” Patent Ribted BOILER FLUES, unsurpassed for resistance to Collapse by any Present Type: 
of Flue, in any respective Thickness and Diameter, and possessing special advantages over all other types. } 


} “SERVE” Patent Ribbed BOILER TUBES, giving more Steam per Pound of Fuel than any 
other Tube or Combination. 


| “VAN OLLEFEN” Pat, Gear for Quick Lowering of Doors of WATER- TIGHT BULKHEADS, 
| FLANGED BOILER END PLATES of the Largest Siew, Flanged in HYDRAULIC | 
PRESSES in ONE Heat 


| STEEL PROPELLER BLADES and BOSSES, walt inown for Hzceptional Soundnese - 
Smoothness of Surface. a 


( 
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JOHN FOWLER @ GO. (Leeds), La. Engineers, Leeds 


6, LOMBARD STREET, LONDON, 
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AGRICULTURAL ENGINES adapted for Thrashing, Hauling, Pumping, Chaff Cutting and General Farm Work. ' 











i RELL LANDIS tM Ces 


aes 


eames 
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feee—ies BABCOCK AND WILCOX LIMITE 


(LONDON & GLASGOW ). 
PATENT 


WATER-TUBE STEAM BOILER 


Safe, Economical (as to space and fuel), and Durable ; Having Perfect Water Circulation, and Spacious 
Steam-room ; Easy of Transportation, and perfectly Accessible for Cleaning externally and internally. 
PORTABLE and MARINE BOILERS ot all sizes. Particulars on application. 
WORES: EKILBOWID, NDAR GLASGOW. 


147, QUEEN VICTORIA ST., LONDON, E.C. 
21, BOTHWELL STREET, GLASGOW. 28, DEANSGATE, MANCHESTER. 
15, RUE DE LA CHAUSSEE D’ANTIN, PARIS; and 14, PLACE DE BROUCKERE, BRUSSELS. 
For AUSTRALIA and NEW ZEALAND address, BABCOCK & WILCOX LIMITED, 83, Pitt Street, Sydney, N.8.W. 
Agents for the TRANSVAAL--REUNERT & LENZ, Johannesburg. 645 
A Valuable Book on “Steam” supplied, free on application, to Steam Users and Engineers. 


KORTING’S PATENT SELF-ACTING 


CON DENS FE: Ee 


Oan be applied to any Engine, and will produce an average vacuum of 24 inches (equal to 12 pounds 
por square inch) in the exhaust pipe, effecting a saving of steam of 20 to 60 per cent. ; or inc 

he power of the Engine proportionately by supplying an extra 12 pounds pressure to it, without any 
cost of worl in most cases. They can be placed in any position, and will work with overhead 
water, or will draw their own water up from a well or other source. They can also be placed under. 
water in a canal, pond, or river, and can be used as water lifters, raising the water up to 80 ft. high at 
the same time that they give a substantial vacuum behind the piston. 














Overt ,500,000 HP. in use 














THIS INVENTION 18 WELL WORTH THE ATTENTION OF ALL STEAM USERS. RESULTS GUARANTEED. 





7208 
PRIOES, &., ON APPLIOATION TO 


| M KORTING BROG., fugineors, 53, Victoria St., Westminster 5. 
| THE TANDEM SMELTING SYNDICATE, LTD., 


SMELTERS AND ASSAYERS, 
Telegraphic Address—‘ ANALYZING.” on JUBILEE BUILDINGS, QUEEN VICTORIA STREET, LONDON, E.O. 


TANDEM METALS TANDEM METALS 


Are the scientifically solved problems of Are the very cream of all existing White 
the best, and, at the same time, cheapest Anti-Friction Metals, which have been 
Anti-Frictional Alloys, made of the most analysed, and tested with the result that 
suitable elements known at the present the Tandem Alloy stood the severest 
time, for direct application, as well as possible tests. 
for making entire bearing shells, Any new Alloy appearing on the market 
They are made in different qualities, will at once be submitted to a test at 
to suit exactly the purpose for which 1700 revolutions per minute, and under 
they are required, and upon the most 2000 Ib. pressure per square inch, on 
scientific principles which chemistry a special machine. 
and experience have shown to be essen- Alloys showing superiority over Tandem 
tial in overcoming friction. will at once be analysed & manufactured. 


NEVER BEATEN. 


Write for Tests and Illustrated 
Catal 5 934 


SOLE EY PERRIN Sr SURE ae 

















AT THE HEAD. 
At fr Remote ea. YS TANDEM ANTI-FRICTION METAL BREAKS THE RECORD. 


NO UNPROVED STATEMENT, BUT AN UNDENIABLE FACT SUPPORTED BY TESTS. 


HENAN & FROUDE, tig IF AIT S- 
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Gloucester Railway Carriage 


WAGON CO., LIMITED, 


GLOUCESTER, ENGLAND. 
A. SLATER, General Manager, 














Telegrams—“ Slater, Gloucester.” 
Short Postal Address—“ The Wagon Company, Gloucester.” 














SOLE MANUFACTURERS OF 
LUARD & LINDSLEY’S PATENT 


SCREW COUPLING 


FOR CENTRAL BUFFERS. 














ADVANCED TYPES “sooo MACHINE TOOLS. 


A ASTER 
~ 








7-INCH CAPSTAN LATHE. 


12-INCH SGREW-CUTTING LATHE. 4-INCH SCREWING MACHINE. 


JAMES SPENCER & CO., 


CHAMBER IRON WORKS, HOLLINWOOD, MANCHESTER. is8 








—me Se PE 


BOILER-FEEDING SPECIALTIES. 


» FEED-WATER HEATERS. 
Wh, IR S pirEcT-actine FEED PUMPS. 
EVAPORATORS. 


COMBINATION FEED CHECK VALVES. HYDROKINETERS OR BOILER CIRCULATORS, 


Universally used in the Mercantile Marine and by the British and Foreign Navies ——— 


GS. & J. WEIR, Telegrams : Giweir, Glasgow. oo 
SOA THOART, a Hydrokineter, London. 


THOMAS ROBINSON & SON, 


EOCEHD At. FE. _ Saeee, 
; il WOOD-WORKING MACHINERY, ENGINES, AND BOILERS. of . if ‘A 
HIGHEST AWARDS, PARIS, 1889: |GRAND PRIZE, HIGHEST AWARD, ~“ 


hy aM =. THE GRAND PRIX & COLD MEDAL! © ANTWERP EXHIBITION. 














London Office : 
1, Billiter Buildings, Billiter Street, E.C. 



























LOG FRAME. LARGE FLOOR-BOARD PLANING MACHINE. 


























ee Sakic ieee 
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TAYLOR & CHALLEN, LIMITED, 


Will be pleased to send, on application, their New Catalogue of 


SHAE TING, PULLEYS. SHAF,T FITTINGS, Bo. 



































DERWENT FOUNDRY, OONSTITUTION HILL, BIRMINGHAM. 741 

TURBINES | “ EUREKA” GRAIN CLEANING MACHINERY 

a ee Bly rey For Grain Warehouses, Flour Mills, Breweries, Distilleries, ac. 
Vertical and Hovlsontal Types, | Over 160 different styles, sizes, &c., with capacities ranging frem 5 to 3500 bushels per heur. 

Sold to the Canadian 
Government. SOLE MANUFACTURER— 
2s HOWES, 64, MARK LANE, LONDON, 
Contractor to H.M. Government, also Russian, French, Indian, Egyptian and Cape Governments. 140“ Eareks” Wheat Soourer, 











Only Gold Medal for Gauges at the Paris Exhibition, 1878. 


BOURDON ’'S ili oc"): GAUGES Grave 
NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT. 


Telephone No. 6583.] SOLE A GENTS IN LONDON. [Telephone No. 6583. 
M. BOURDON cautions Persons using Steam Gauges that a large number of very inferior instruments 
are sold, bearing his name, which are not of his manufacture, a great proportion of them also having a forged Trade Mark. 


AGENTS :—J. CasarTELu, 43, Market St., Manchester; CoapBurn & Son, 11, Waterloo Rd., Liverpool. 
NEGRETTI & ZAMBRA’S CATALOGUE of Scientific Instruments, 560 pages, 1,200 Engravings, price 5s. 6d. 
N. & Z. are Sole Agents for Ritchie & Sons’ Patent Liquid Compasses. 


NAPIER BROTHERS, iit. wos: (00, Wi Ks, GLASGOW 

























i v1 


Telegrams: ‘Windlass, Glasgow.” 





MAA 


Contractors by Appointment to the Admiralty, 
War Office, Colonial and Foreign 
‘Governments, 

‘S}U9UI010409 
UP{010] PUL [eUO[OD ‘ay eM 
‘AyeaTUMpY 94) 0} juouujoddy Aq sxojowxU09 


PATENT STEAM AND HAND STEERING GEAR, for working both the Chain Barrel and Screw Gear, as fitted on the Royal Mail Steam 875 
Packet Company’s New Steamers ‘“‘ Nixz” and ‘‘ DANUBE.” 


NETTLEFOLDS LIMITED, BIRMINGHAM. 


SOLE MANUFACTURERS OF 
WESTON ’S STORER’S 


PATENT DIFFERENTIAL RATCHET BRACE.—PATENT OPEN TOP SUET LUBRICATOR. 


These BRACES, which have been several years before the public, and are MUCH APPRECIATED by them, 
my Goes) NETTLEFOLDs have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a SLEEVE (A) which always 
ean S  Feranvt Ax, PROTECTs it from INJURY either from DIRT or BLOWS. This SLEEVE also acts as a GUIDE for the NUT, 
: y y thus keeping it steady throughout the whole of its traverse, and consequently enabling the drilling to 
be effected with PERFECT ACCURACY. 

The Suet Lusricator has effected a saving of 70 per cent. in the cost of lubricating material used 
- Nettlefolds’ Engines, and has now been fully tested in their works on 15 Cylinders working to 750 

orse power. 

Messrs. Hick, HARGREAVES & Co. write :—“ We find the saving in excess of that stated in Messrs. 
Nettlefold & Chamberlain’s Report—viz., 70 per cent., and the cylinders to which these Lubricators have 
been applied are in beautiful condition. We shall adopt them for all our Engines.” 

By this Invention the steam is lubricated before passing to the valves, while the supply of grease 
is uniform and constant. 

SOLD BY THE UNDERMENTIONED AGENTS :— 














BIRMINGHAM Wakeman, C. H, Gt. Charles St. | SHEFFIELD .. Wilkes Brothers & Co., Tasker Sons, & Co. 
LONDON .. .. Nettlefold & Sons. | NEWCASTLE-ON-TYNE Galloway & Co. 
MANCHESTER Edmondsons & Co. | NOTTINGHAM .. .. .. Manlove, Alliott, Fryer & Co, 
GLASGOW .. W. McGeoch & Co., Schaffer and | BELFAST +. « .. .. Patterson, R., & Sons. 

Budenberg. | DERBY.. .. .. .. .. .. Handyside & Co, Od 788 
EDINBURGH.. Redpath, Brown & Co., Thos. Scott. = 4» >PibeRenae Sumner, John M. & Co., Manchester. 
BRISTOL .. .. Weston, J. D., & Son. | GERMANY .. .. .. Schaffer & Budenburg, Manchester. 


OF WHOM PRIOED LISTS AND FULL PARTIOULARS MAY BE OBTAINED. 
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gloom 








IT8 CHIEF FEATURES ARE AS FOLLOWS: 
. No Pistons, Slide Valves, | 6. Does not require skilled 


nor 8. attention. 
Requires no Lubrication | 

nor Packing. | 
| 
| 





7. Will work for years with- 
out repairs 

8. Will work ee in Chains 

Steam Pump. or Ropes. 

. Will Pump — Slurry, | 9. Has no Exhaust Steam. 
a : | 10. Can be used for all pur- 

. Occupies less space than | aps for - iene 


. As reliableasanerdinary | 








oF © fe 


and Hand 


equal capacity. | 11. {t will never wear out. _ . 


BAILEY’S ‘ AQUA-THRUSTER ” has been used in the construction of the MANCHESTER SHIP CANAL, many Waterworks, Colliery Sinkings, &c., &c. 
BAII, BH YT’S 


“DAVIDSON” PATENT STEAM PUMP 


Has the Simplest Valve Motion, is Positive in Action, has no Tappets, is as Certain in Action as a Fly-wheel Pump, Costs less 
in Attention and Repairs, and has" no o Bearing Brasses to | wear out. 
































PHOTO. OF A DAVIDSON PATENT MINE PUMP, CAPACITY 256,000 GALLONS PER HOUR, RAISED 800 FEET. 


ot The “DAVIDSON” PATENT STEAM PUMP was used on the Works of the Manchester Ship Oanal, Barry Dock (Cardiff), Preston Docks, Buenos Ayres Docks, 
and many other large undertakings. Also at the Denaby Main Oollieries, South Yorkshire, for sinking and other purposes. 


Telograme: ‘Beacon, Safort.” WH, BAILEY & CO., LIMITED, ““'satcono;“* MANGHESTER, ‘atona toloptoas to. 901. 





ee 
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ARROL’S BRIDGE AND ROOF CO., LIMITED, 
st tse. _—__GERMISTON WORKS, GLASGOW. smitten 


























Two o-Storey Goods Shed for Clyde Trust, 1156 ft. by 75 ft. Railway Br jane at Tillicoultry, 850 ft. long. 57 


SPECIALITY : EXCEPTIONALLY QUICK ssieeresi FOR FINISHED CRANKS. 
















a, of Journals and Pin, 183i, (———— —* = Forged from 33 tons of Steel 


» Hole through Body 9% in, Ingots and completely finished 
» Holethrough Pin, 8 in, in 18 days, 
= Pinished weight, 11 tons 6 owt. 
= te 





DENNYSTOWN FORGE C0, DUMBARTON, 


— MANUFACTURERS AND FINISHERS OF — [Telegrams: “Forge, Dumbarton.”] 


STEEL AND IRON FORGINGS UP TO ANY WEIGHT. 


ON THE ADMIRALTY LIST. 


VICKERS, SONS & CO., LIMITED, SHEFFIELD. 


London Office, 28, Victoria Street, Westminster, S.W. 
TOOL STHHL OF ALL DHSCORIPTIONS. 
BEST CAST STEEL TYRES, CRANK & STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 
OONTRAOTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. 
































SOLID STEEL ARMOUR PLATES. ‘ 
HOWELL & CO., LTD. : i 7 = — ~ ai Bei 


SHEE EILELD. 









HOWELL’S PATENT 


Full size, 


WO 





Fe mmc Y 
STEEL, IRON AND OTHER METAL FLANGES showing 
FORGED FROM THE SOLID TUBE. . Experimental 
7 Tube and 
NO WELDING. NO BRAZING. Wives 
NO SCREWING. | “ 





SOLID FLANGED TUBES. ~~ 
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SELF-ACTING INJ ECTORS. 


GRESHAMS PATENT. 
* F : A large Stock of these and every other pattern of injoctar | 


ALWAYS READY FOR IMMEDIATE DELIVERY. 


Ar’ SUITABLE FOR ALL CLASSES OF BOILERS. 


OIROULARS AND ALL INFORMATION ON APPLICATION. 








STEAM 






are Self-contained). 














COMBINATION INJECTOR 
ecessary Valves 











LONDON OFFIOB: GLASGOW: W. Lester & Son, 11, West Regent St. [| 
NEWOAST. ‘angy: ted. 
A. L, SAORE, 60, Quoon Victoria St., £.¢. ane an 











- GRESHAM & CRAVEN, Ltd. : 
CRAVEN IRONWORKS, ORDSALL LANE, MANCHESTER. 


TELEGRAPHIC ADDRESS: ‘** BRAKE, MANCHESTER.’ 


(All n 














ALL CLASSES OF ENGINES IND BOILERS 


FOR ELECTRIC LIGHT INSTALLATIONS. 


MGR STE ENGINES. 


FOR DRIVING DIRHOT OR BY BHLT. 


Throttle Valve or Patent Automatic “ Shaft” Governor, 


) ENcnEs AND DYNAMOS COMBINED AND TESTED 
wx LPSWICH; *“4a"™ LONDON. 


=——Z— Telegrams: “RANSOMES, IPSWICH”; and “ANGLIA, LONDON.” 


THE oo. L_ CLUTCH & PULLEY Co., LTD., 
































ASETOMW GATE, BRISTOX, 
SOLE MAKERS OF 


LINDSAY'S COIL FRICTION CLUTCHES 


| From 1 to 1000 HP. 
Ya DISC PULLEYS AND SILENT HOISTS. 


These Clutches have the following advantages :— 


They can be set to release at any given HP. 
They can be started without shock. 

They can be put into and out of gear instantly. 
They can be fitted to Shaft in halves. 

They can be made to reverse the drive. 

No End Pressure. No Seizures. 











: — —= = == — lo a (0. ’ ¢. 
The Largest Coil Friction Clutch in the bi “seme eee 
700 HP. ON 9 in. STEEL SHAFT. Telegraphic Address; “Transmitter, Bristol,” 108 
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TWN 





PUL 


LEYS’ 


(REGISTERED. ) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, & BOSS, 


THE ONLY WROUGHT 


IRON PULLEY MADE. 


over |00, 000 IN USE. 


Messrs. MARSHALL, Sons, & Co., es a, a Stock of our hag 9 8 - their Depét, Marshalls’ Buildings, 
9, Farringdon Road, London, 





SOLED MAEHRS s 


HUDSWELL, CLARKE & 6O., 


RAILWAY FOUNDRY, LEBDS. 
SOLE AGENTS: 


North of France—J. 8. Mason, 17, Rue Faldherbe, Lille. 

Russia—S. G. Martin, Little Morskol No. 19, Quartier 4, 
8t. Petersburg. 

Austria— J. Egli, 1, Bez Frellung 7, Vienna. 

Belgium—D. Grandy, Rue de I’Abattoir 16, Gand. 

italy—A. Sington & Co., Manchester and Milan. 

Lancashire & District—F. B. Welch & Co., Market 8t., 
Manchester. 


North of England—S8nowball & Co., Side, N’castie-on-Tyne 

ber of prepa Comment & Young, 12, John Street, 
ri 

olasgow & District—Robertson & Co., 9, Old Sneddon St. 
ais! 

Dublin ond South ef ireland—Jas. F. Roberts, 72, Francis 

Street, Dublin. 
Holland—Van Rietschoten en Houwens, Rotterdam. 
Alsace & the Vosges, Scandinavia & Switzeriand—Messrs. 

















Sheffield & District—Hattersley & Davidson, 14, Arunde!| George Thomas and Co., Manchester. 
Street, Sheffield. Germany—A. Lythall, Halle a.8., and Hamburg. 461 


London Merchants—F. BLUETT DUFF, 5, Laurence Pountney Hill, E.0. 


PATENTEES AND SOLE MANUFACTURERS 











a 


gh CLARKE- CHAPMAN WINDLASS. ld, 


TEE ONLY WINDLASS Witte RIDING SPRING OG, 





WINDLASS FITTED WITH INDEPENDENT STEEL HAWSER DRUM. 


GATES HREAD-UPOnN=-T LY NE. 





(CONTRACTORS TO THE ADMIRALTY.) 
ENGINEERING TELEGRAPH CODE USED. | Telegraphic Address: “CYCLOPS, GATESHEAD,” 39 
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‘Telegraphic Address : ABC CODE AND 
** NAUTICAL, GLASGOW.” THE ENGINEERING TELE- 
** ELONGATION, LONDON.” | GRAPH CODE USED. 


NEPTUNE ILRON WORKS, 
CRANSTONHILL, GLASGOW; and 97, QUEEN VICTORIA STREET, LONDON, E.C. 


RIVETTED & WELDED IRON & STEEL PIPES, 


For Gas and Water Mains, Irrigation Purposes, Conveyance of Sewage, Oil Lines, &c. 
Made in length up to 25 feet, and from 4 to 72 inches diameter, 




















_— eae 
STRUCTURAL IRONWORK, TANKS, SMITH WORK, FLOORING PLATES, STAMPED WORK, &c. ” 











SIan.. Illustration is from a photo- 
es graph of the Paddle Steamer 
<“<GUANACO.” 
144 ft. long b.p. by 152 ft. long 
0.a.; 24 ft. beam m.d. by 39 ft. 
beam 0.a.; 5 ft. 3in. depth. 
Draft Loaded, 2 ft. 6 in. 









aL all is rere er , E 
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Illustration shows Six 
70-ton Barges, for ship- 
ment in pieces, built in 
1890, lying in our yard 
ready for dismantling. 











ALLEY & MACLELLAN, ENCINEERS & ‘Suipauioeas, GLASCOW. 


FULL INFORMATION GIVEN ON + An OF APPLICATION GIVING PARTICULARS OF tit At 
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COOPER & SMiwT=a’s 
oa SOO. Bie 


ANS AW tn ©) oes ©) BY AN 


FOR THE PREVENTION OF 


INCRUSTATION & CORROSION IN 


STATIONARY 


wet BOTLERS === 


For Use in Great Britain TH = TAN NATE is delivered in Steel Drums, 64 Owt. Net each. 
For Export OF SODA is packed in Crystals in 4 Cwt. Wooden Barrels. 


SOLE MANUFACTURERS : 


ASTON CHEMICAL CO., "BIRMINGHAM 


——————— 


SMITH'S PATENTS FOR THE TRANSMISSION ON OF POWER. 


PATENT SELF-Q)]L|NG Loose Puttey 


Perfect and 



































Every Engineer 






Automatic Lubrication 


and SecTIONAL ELEVATION 


oF 
PATENT SELFOILING BUSH 


TT 


Will run for Months 
without 
Re-charging with Oil, 


User of Machinery 
should 


see them. 











TRANSVERSE SECTION 
WORKS: PATHNTHEHS & SOLH MANUFACTURERS. Le 


ite SMITH & GRACE. 
Telegrams: ‘Grace, Thrapston.’ mw 36, Queen Victoria sre, E C. 
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im ascow SMITH BROTHERS B COg, copes igine anit ac 
: KINGSTON ENGINE WORKS, GLASGOW, 


Makers of all kinds of Shipbuilders’ and Boilermakers’ Machinery, 


Eccentrie and Lever Punching and Shearing Machines, Beam Bending and Horlzontal Punching Machines, 
PATENT ADJUSTABLE Z IRON AND ANGLE IRON CUTTING MACHINES, 


Piate Bending Rolls, Piate Fiattening Machines, Cold iron Saws, Boller Shell Drilling Machines, Plate Edge Pian 
ro Foe me Ay ww age Key —— oar. Strake Flanging Machines, Hydraulle Rivetting Machines, eer 















_______sSCWERTICAL PLATE BENDING ROLLB. HORIZONTAL | PLATE BENDING ROLLS. 











STERN WHEEL, STEAMERS, 














7 
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The “ Mosquito” and ‘‘ Herald,” shallow-draft Gunboate built by Messrs. YARROW & CO., for the British Government, for service on the Zambesi ; length, 90 ft., beam, 18 ft., draft, 18in., constructed on their patent 
sytem, in floatable sections, by which means they were put together out at sea with great rapidity. In order to ascertain how speedily vessels constructed on be = could be connected ‘together and set to work, 
| was made on the Thames, and it was found that the whole operation from the time of commencing work to when the vessels were running under steam, occupied less than twenty-four hours. This system is 5 ecially 
suited for foreign parte, avoiding thereby the costly and difficult process of rivetting-up and launching. Stern Wheel Steamers have been found by copertenes o~ be the best type of vessel for daer't river LY ation, 
and of these, Messrs. YARROW have constructed a large number of successful examples for all parts of the world. They build them varying in length from 50 ft. to 200 ft., and in draft from 6 in. to 18 in. 769 


HULSE & CO., 


Ordsal and Regent Works, 


MANCHESTER. 


MACHINE TOOLS 


For Marine, Ordnance, Railway, and other 
Engineering Work. 











Universal, 


MILLING CUTTER AND TWIST DRILL 
s GRINDING MACHINES. 








SPECIAL MACHINES 
For Drilling, Screwing and Tapping 
Horizontal, Vertical and 


WATER-TUBE BOILERS. 





PATENT TWIN-SGREW LATHES 
For Heavy Cutting in Steel. 
PATENT MILLING MACHINES, |) 


London Engineer: &. GLASS HOOPER, 20, Bucklersbury, 5.C. 











SINC AE ER ATMO NE 
AEE 
~ 





- MILL GEARING 
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Address for Telegrams: “ JAOKSONS, MANOHESTER.” Telephone No. 623. 


P.R. JACKSON & CO. 











ON ADMIRALTY LIST.) STEEL AND IRON FOUNDERS, MILLWRIGHTS, ENGINEERS, &c., (ON ADMIRALTY LIST. 
SA LEOR;RD ROLLING MILLS, MANOAES TF FR. 
TRADE MARK. TRADE MARK. 
C——<—= “ JAOKSONS.” 

MANUFACTURERS OF 
JACK is ON’S MANUFACTURERS OF 
Machine Moulded STRAP & ROPE 
Tooth Wheel, Worm PULLEYS 
AND 
Rack Castings From the Smallest 
pon the Largest Sizes; 


AND 





Of all yi and GENERAL 
FLY SPUR WHEELS WILLWRI GHT’S 
Steel or Iron ae soa 
—— ) The Wheels, Pulleys, &., 
With Moen Teh IE om (igs y Wy apes be 


teeth cut in customers’ 
blanks, 


\ } - \ ea \\\ mm Erected, when required, 
Dynamos, Motors ; 2GEZT WY, cscs Ba é Ca. i ‘ 





THE MAKERS OF 


Ramsbottom’s Pistons 
and 


Pumping, Hauling and 
Coal-Cutting Plant. 

















STEEL Piston Packing Rings. 
Sarees o yes ” Ay a Pat a 
ee A CENTURY AGO. | — —_ CHIGAGO, ain : 
WM. JESSOP & SONS Limited, 
Cast Steel Rudders,| GRANK SHAFTS,/L00l Steel, 
STERN FRAMES, | tent amish 














BRACKETS, STEMS, 
Propeller Blades, 


GEARING, 


AND ALL KINDS OF 


OASTIN GS. 


SPINDLE STEEL, 
LA GGINne SHEETS. 


STEEL PORGINGS 


OF HEAVIEST DESCRIPTION. 





Hin) 
HHI 


BRIGHTSIDE WORES. SHEFRIIMLD. : 48s 
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i_agemge LOCOMOTIVES 


Of all Sizes & Gauges, for Main & Branch Lines, Contractors, Collieries, Ironworks, &c, 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


PECKETT & SONS, 


ATLAS LOCOMOTIVE WORKS, BRISTOL. as 


Telegraphic Address: “ PECKETT, BRISTOL.” , Locomotives always in Stock with Cylinders from 10 in. to 46 in. in dia., 4 and 6 wheels coupled, ready for immediate delivery, 


JO RN Oo LLIs & SOn 


























3 

8ST. ANN’S LEATHER WORKS, GLASGOW. > 
* 
_ 
a PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. = 
ui ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. ” pe 
Oo o Strongest, Most Stretchless, Most Pliable Belt in the Market. TAPER CONE and QUARTER TWIST DRIVING. =| > 
3 @) >a 
S 
zt 23 
> WW & = 
Oo a Om 
He oo 
Oe u. = 
Oo 3 
or yz 
79) Wi Wy == CO 
aie oO = 
<i- on 
z < Mrm 
< J a 
| OLD STYLE. NEW PATENT. ” = 
in A Flat Chain Belt (as above illustration) on a rounded pulley never worke well, only part of the Belt A Flexible Centered Chain Belt, Arched on one or both sides (as above illustration), takes a perfect * oT 
77) bas Pulley contact. The loss of power from slip is great. The rivets get strained and broken. grip of a rounded pulley, without straining the rivets or loss of power from slip. f= ~ | 
LEATHER LINK CHAIN BELTING, ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST POWER-TRANSMITTING BELT IN THE MARKET, ——— A 
Mustrated Price Lists on Application. cae . 
WAREHOUSES { LONDON—Shippers’ Warehouse: Mr. F. B. DUFF, 5, Laurence Pountney Hill, E.C. MANCHESTER Air. YAMS SOOSE, 8, Black triars Sb 
a Consumers’ do. Mr. A. W. THOMSON, 22, St. Mary Axe, E.C. LEEDS—Mr. CHARLES BEST, 12, Mill Hill,’ 
MANUFACTURERS OF SPEIOZILAL CANVAS GuUTTA-BALATA BwL TIN ce. 9882 











WORTHINGTON PUMPING ENGINE CO., 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 
WORTHINGTON. 







Telegrams: ‘‘ Tune Harp, London.” Telephone No. 1644. 






TRADE MARK. 


— 


INGTON COMPOUND Pump. WORTHINGTON REGULAR PATTERN PUMP. 


WORTHINGTON PUMPS FOR EVERY SERVICE. 


GATALOGUAS AND HBSTIMATES ON APPLICATION. «as 





| 


sceeerarcnnenenneeenennenanae ener 
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ROGERS LOCOMOTIVE CoO. 
OF PATERSON, NEW JERSEY, 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVIOE. ie 


er ee ©=—~PATERSON, NEW JERSEY, UNITED STATES OF AMERICA. 
aoe | em “Gay BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 


BURNHAM, WILLIAMS & oor, wise iccerntendh 
MANUFACTURERS OF 








Established 183). | Annual Capacity 300. 















LOCOMOTIVE ENGINES, 


Adapted to every variety of service, and built accurately to standard and } Soper Like wai of different engines of same 
class perfectly in’ twee 


PASSENGER AND GOODS LOCOMOTIVES, COMPOUND LOCOMOTIVES, 


MINE LOCOMOTIVES NARROW GAUGE LOCOMOTIVES, 8TEAM STREET CARS, de. 


Cable Address: ‘‘ BALDWIN, PHILADELPHIA ;" “* RopapurA, Lonpon.” 596 


London Office: Dashwood House, 9, New Broad Street. 

















MANNING, WARDLE & CO. 


| BOW’ NE a WwWoREHS, LEEDS, Od 2486 


Makers of Lecomotive Engines for any width of gavgo, and for all purposes. Materials end workmanship of the best quality. Tank Engines up to 15in. Oylinders, on four or six wheels, always in stock or in } rogress, 
' Makers of Robbius’ Patent Driv.ng Axleboxes., Specificasions, Photos., and Prices on applicution, and Special Designs sent on receipt of particulars of requirements. Tho ‘AB O” and “The Engineering Telegraph Codes” used. 
STE ROR RSET) | SRNR EN TE 














THE PRESERVATION OF BOILERS. 


| LIT EOLINeEi 
PREVENTS INCRUSTATION and INTERNAL CORROSION in STEAM 
| BOILERS and saves CONSEQUENT REPAIRS. 


FEEDWATER TREATED on SCIENTIFIC PRINCIPLES. 
Telegrams—“* Constant, Manchester.” Telephone (National) No. 1887. 524 
Cree LITeOLINEe CO.., 22, Victoria Street, ae. 


MATTHEW PAUL & CO. 


MAEFEHRS OF 


FANS & ENGINES for Forced Draught & Ventilating. 

ENG NES & BOILERS for Launches & Yachts. 

ENG NES & BOILERS for Electric Lighting, up to 1000 I.HP. 
MARINE & LAND ENGINES & BOILERS or au sors 

AUXILIARY & GENT FUGAL PUMPS & CONDENSERS. 


| UILDBRS OF ne ~%, 
| WUNCHES A YACHTS, i tg a aa 


OM ADMIRALTY List. 


LEVENF ORD Wonks, DU M BARTON Patent cs Eccentric Valve Gear, “a to Link Motion, 
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THE CLAY CROSS CO, 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &e. 


WOoRES: OLAW OROSS, NEAHN OFEIS TEMVEIEL.D. 


=THLEAEGRAMS: “JAOCEBSON, COLAY OCOROSS.” 


Agents: BEOK & OO., Limited, 180, Great Suffolk Street, 8.E. 


», Baker's Rotary Pressure BLOWERS & ETHAOSTER 





























WITH ALL THE LATEST IMPROVEMENTS. 


STEEL, IRON & BRASS CASTINGS, 2, 
TOOL STHHL, FILmSs, i | 


: SINGLE S) CAST STEEL LIGHT, 
i . ine” 
2 DOUBLE Ww) am © an 


ENDED. SPANNERS. 


: ‘ FORGINGS, BESSHMER BARS, = t 


BAKER BLOWER ENGINEERING 60. STANLEY ST, SHEFFIELD. 


Successors to SAVILE STREET FOUNDRY & ENGINEERING CO., Limited. 


THE BLAKE & KNOWLES STEAM PUMP WORKS, LIMITED 


EFFICIENT—DURABLE— ECONOMICAL—WARRANTED. 
117, QUEEN VIOTORIA STREET, LONDON, B.C. 


I 
A) | 
WN 
























_ PRESSURE GAUGE. | 











Vertical & Horizontal Pumps.| Brewers’ .--  --- Pumps.| Vacuum «-- — --- Pumps.| Deep Well... ... Pumps. 
Boiler Feed... =... ,, Sugar House... ,, Elevator .. «oy Sewage «en 
Bilge... ” “ , Plantation -.. iis, 2a Power sith i ae Exhauster ... mem Se 
2s nT eT Locomotive ihe ii Distillery .. =... , Air Compressor «- ,, 
Wrecking .. .. ,, Hydraulic wie Crank ont Combined Water 

— i oe D Pressure Ww. Fly-wheel eens... and Vacuum 














COMBINED AIR and CIRCULATING PUMPS of Minimum Weight and Space. 
INDEPENDENT MARINE AIR PUMPS of an Improved Construction and Efficiency, 

HIGHEST DUTY WATER WORKS PUMPS, New Designs, Compound Duplex, Fly-wheel Automatic, &c. 
_MINING | PUMPS for all Conditions, Vertical and Horizontal, &c., &c. 


JOSEPH (EVANS & SONS, 


























Telegrams: “Evans, Wolverhampton.” 


HYDRAULIC ENGINEERS, 


WOLVERHAMPTON. 





APPLY FOR CATALOGUE, No. 4a. 





“LONDON OFFICE: 














{6, Union Court, Old Broad Street, B.C FinsT AWARDS = SQ 
ss sa EVERYWHERE. a p J M PS 
NEWCASTLE-ON-TYNE, 
GLASGOW, MANCHESTER, AND 
CARDIFF, : 
MELBOURNE, CALCUTTA, Pumping 
_ Seem, *, M achinery 





ADVANTAGES: Gul ; 
All the advan of the Re 


the more Economical use of : 
Steam. This is carried out in ==—& 
the simplest possible way, inas- =—— 
much as One Steam Oylinder, x 

One Steam Chest and One Slide 
Vaive only are employed. In 


FOR EVERY PURPOSE. 


me, *4.00° 








other makee of Compound En- 

gines the loss of Steam by the : = NUTT A = PUMPS 

use of Conn Bey be- - : ———— SS. — I) NT re =. 

tween the Cyli alse .in = S=== —= Sess SRerhcon 8 HOON HAN —— u <a Hi ——— >: 

the Porte and Cleneubonn, is — 4 S===> => —' - 2 = IN STOCK AND PROGRESS. 


very great. 








ha i ire 
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|. MPPHAIL & SIMPSONS’ 








i1 PATENTS. 


DRY STEAM GENERATOR 


AND 


SUPERHEATER. 


GREATEST REDUCTION IN COST OF STEAM 
PRODUCTION OF THE ACE. 


Guarantee of Economy given in all cases. 
















































































bongitudinal Sectional Elevetion 
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IMPORTANT TO ALL STEAM USERS.—Applicable to all Steam Boilers, Land or Marine. Produces a Large Saving of Fuel, greater Carrying Capacity 
| in Steamships. Prevents Priming and Cylinder Condensation. Perfect Control of Amount of Superheat and Temperature of Steam. No injury to Cylinders, 

Valves, Pistons, or Difficulty in Lubrication. Durability. Thorough Efficiency and Freedom from Trouble of any kind. Over Two Years’ Working in Large 
Number of both Old and New Boilers. All parts subject to Pressure Tested to 6500 Ib. per square inch. assed by Lloyd’s Committee and the Boiler 
Insurance Companies. 


FULL PARTICULARS WITH TESTIMONIALS, REFERENCES AND TESTS OF ECONOMY, ON APPLICATION. 861 


| McPHAIL & SIMPSONS, Engineers, WAKEFIELD. 
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*WOODITE” & WHALEITE” WORKS, MITCHAM COMMON, SURREY 


NOTICE-to ENGINEERS, ELECTRICIANS, STEAM USERS & OTHERS.—‘‘ WOODITE " & “ WHALEITE ” articles can now be obtained with so utmost dispatch. “‘WOODITE” has stood the severest ——— for six years. No material in ieee rans sea it for —— 
Purposes, and other appliances ; has stood every test up to 40,000 volts for 1/8 in. sheet, without breaking down, by the London Electric Light Corporation & others. Ram “‘” Hat Joint & Packing Pump Cups, Gaskets, 


Askham’s Grinding, rushing, Pulverising, Separating, Elevating & Conveying Machinery, 


The Engineering Telegraph Code. ENTIRELY AUTOMATIGCAL IN WORKING, 4B Code, 4th Edition. Telegrams—‘Askham, Sheffield.” 


Will turn out quantities of 10 cwt. to 10 tons per hour, according to fineness required and size of Machines. Specially adapted for 
the Reduction of Cement Clinker, Lime Stone, Soorki, Gold Quartz, Phosphates, &c., &c. Customers’ Samples treated Free of saint 
in their presence, at our Works in Sheffield. The most Efficent and Economical Plant in the Market. 


Wie ni A SKHAM BROS. & WILSON, Limited, SHEFFIELD. 




















































Seed mses for Pelotes and WROUGHT-IRON z r nial 
Wrought and WATER TOWER. nseesoteolens F=J.e»|aé MASTING SHEAR LEGS Pc 
Caat Iron Water Weekes, mrt Se Made forthe Greek i Stent Lege, 
Water Towers and Portuguese Via | i} ie Masts 
Water Tanks, Governments. Travelling 
—— Ma- LIGHP ORAST PADDLE & SCREW STEANERS.. iW i I = a. 
pechiaciteed @we STERB BEELER ULIGAW Cachits 50 TONS SUL TOLD At 2 6 ona (iN /\ ron Derrick 
Slules Values BUILDERS OF I \\ Cranes, Land 
7 tet a Mail & Cargo Steamers, Steam Yachts, Launches, ¥ ta\ an y4- oy Ine 
AND Ferry Boats, Schooners, Light-Draught Paddle / mt Wrought- : 
—_—- and Sorew Steamers, Dredgers, Hopper Barges, ) ! 
Sewerage and Tag Boats, ist and 2nd Class Torpedo Boats 2 Stee! | - 
Works, for the British and Greek Governments. 
, 2 Makers of 
Makers of Gas Appa- 
Wrot., Cast- ratus, Ex- 
“—- 4 Steel — co. 
ridges, 
Cast 5 ron Buildings, 
Cylinders, a fron Roofing, 
Screw Piles, Cast and 
Jetties, Piers, ~ time Wrought-lron 
Qaisone, for pn one i, 
jock Gates or sli : ——— 
Entranoes. ALBERT BRIDCE, CLASCOW. Po 
Stills, 
HANNA, DONALD AND WILSON, eine, 
for Gas and 


ENGINEERS, IRONFOUNDERS, SHIPBUILDERS, AND GOVERNMENT CONTRACTORS, Oil Works 


ABERCORN AND ABBEY WORKS, PAISLEY, N.B. (Bstablished 1851.) ERECTED FOR THE GLASGOW CORPORATION. 791 


“COCHRANE-WALKER” POSITIVE: ACTION 
STEAM PUMPS | 


HIGH-PRESSURE AND COMPOUND. 


ia 


¥ Sh 4 














THIS PUMP 


























WILL 
FULFIL ALL THE CONDITIONS 
OF THE ZZ : . 
DUPLEX PUM ig View ot ane cnnuaannt PATTERN tor BOILER FEEDING and we | 
purposes. pitas 
WITH PRICES OF PUMPS KEPT IN STOCK. 
Sie. SRS 
HALF ITS NUMBER OF jin ciscntjmie eg 6s glee ge a als & em 
Bore of Pump . - «le 28 4 33) 23) 3 34 Ba da be St 58) 58) 8 
Delivery i — ae vibideteiaal slat wsolontn 6st alan staid en elZ 000160007500 
PARTS. Page on) B16 £17] £18) £19) £20 £211 22 295 £98 £30) £31, £36) £37 _— 


























N.B.—S8pecial Quotations for Larger Sizes than above on application. 


JOHN COCHRANE, Engineer, Barrhead, by Glasgow. 


REPRESENTATIVES: BLOUDOWNW aneviiediin, a6, WATERILOCO ST., GLASGow. 

















RAO RNER a ae 
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TRON & STHEL BRIDGES- 


SPECIAL 
HYDRAULIC PLANT 


Trough Flooring for 























ESTIMATES GIVEN FOR 


Bridges, Girders, 
Roofs, Tanks, 


ona Bridges. 
General iia | Fireproof Flooring and 
Smith Work. 2 


Full Equipments of 


PLANING, DRILLING 
AND OTHER PLANT. 


Telegraphic Address: 
“FINDLAY, MOTHERWELL.” 
TELEPHONE No. 19. 





VIADUCT ON WEST HIGHLAND RAILWAYT- 
400 STEEL BRIDGES SUPPLIED AND EREOTED. 


ALEX. FINDLAY & CO., MOTHERWELL, N.B. 
THE TWO £50 FIRST PRIZES 


WHERE BOTH AWARDED TO 


THE ‘HORNSBY-AKROYD?’ OIL ENGINE 


At the Royal Agricultural Society of England’s Trials 
at Cambridge, June 18th to 25th, 1894. 

















Cost of Working less than One Halfpenny per Hour per actual Horse Power. 


LESS THAN HALF THE COST OF STEAM. 


Much Cheaper than Gas. No Expensive Connections to Gas Mains. 
No Stoker or Driver required. No fear ot Explosion. No Water Consumed. 
No Electricity. No Ignition Tubes. No Lamp (except for starting). 











R.AS8.E. 1st Prize Fixed oil alin Prices and Full Particulars to be had from the Sole Makers: B.A.8S.E. 1st Prize Portable oll Engine. 


RICHARD HORNSBY & SONS, LTD., 


SPIiTrTriAGAaAtTs IRON WoRks, GRANTHAM. 
LONDON—76a, QUEEN VICTORIA STREET. NEW YORK—P.O. BOX 2098. Telegrams: ‘‘HORNSBYS, GRANTHAM,” or “ HORNSBYS, LONDON.’ 


FRASER & CHALMERS 


LIMITED, 


Makers of all Classes of Improved 
MACHINERY for 


Mining, Milling, Smelting, 
Concentration and Leaching. 

















RIEDLER SYSTEM 


Of PUMPS and COMPRESSORS insuring 
highest efficiency. The use of mechanically 
controlled valves allows of high piston speed 
under heavy pressure, resulting in reduction 
of size of engine for given duty and greater 
economy of steam. At Paris the Riedler 
System effected a great economy of fuel in 
the Compressed Air Plant. At the Butte 
and Boston Mine, Montana, the Reidler Pump 
effected a saving of 60% of fuel over pumps 
previously used. Send for Pamphlet. 





Works: ERITH, KENT; CHICAGO, ILL., USA. 
Office : 43, Threadneedle Street, LONDON, E.C. 
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BOIL BY STEAM 


HEATING OR BOILING BY STEAM 


The objectionable noise when boiling bysteam 

is entirely done away with, and the liquor 

Heated or Boiled Quickly, Economically, 
and Silently. 






LIST OF PRICES. 
dhs chs bos. 65s lin. pipe 


me pipe 4 


8 
10bs.1308.1758.960=, 






mitt 





NUMEROUS TESTIMONIALS. * 


PICKING, HOPKINS & CO., BOW, LONDON. 





Len 
“igs ‘a 





STEAM TRAPS 


PICKING, HOPKINS ‘&SCO0.’S PATENT TRAPS 


For taking the water of condensed Steam from Pipes, Coils, Pana, 

Heaters, &c., &c., are well known as being the very best for the 

purpose, They are perfectly automatic, require ne attention, 
and keep the pipes free from water. 


Extraordinary Results by use of these Traps, 





WINDMILLS 


For Water Supply, Pumping, Grinding, &e. 


PICKING, HOPKINS, & OO., 


ARKOLD WORKS, BOW, LONDON. 60 











AGAN TS WANTED 





=. . STACE YW, 


Heeley Bridge Foundry, SHEFFIELD. 


PATENT STEAM HAMMERS 


To work both self-acting and by hand, and will 


STRIKE A DEAD BLOW. 


F. H. STACEY’S PATENT VALVE MOTION 
has been fixed on other makers’ hammers and effects a great 
saving in the cost of working. 


SOLE MAKER OF THE 177 


WILKINSON Patent PRESSURE BLOWER 


(NEW PATENT) 
FOR CUPOLAS, SMITHS’ FIRES, &c. 
___Ite principal advantages are Simple Construction and Small Power required to drive. 


Decauwville's Narrow Gauge Portable Railway and Rolling Stock. 


, Sole Agents—ALEXANDER von GLEHN & CO., 7, Idol Lane, £.C. 
_ LARGEST MANUFACTURER OF RARROW GAUGE PORTABLE RAILWAY IN THE WORLD. 























- 100 Different Types of Line, and \ : = 
800 Types of Wagons. 


ADOPTED BY ALL EUROPEAN GOVERNMENTS. 
PLANS AND ESTIMATES FREB. 


: Office & Show Room: 7, Idol Lane, E.C. 


(Close to Monument Station, Underground Railway.) 897 


Where Sections of all Types and Gauges of 2 
Line, also Wagons, can be seen and tested. =< 








THE CAPACITY OF THE CENTRIFUGAL COMBINED WITH THE FORCE OF THE RAM 
JOHNSON’S PATEHNT 


DRUM PUMP AND BLOWER. 


The Pump of the future for quickly and economically moving large 
Bodies of Water, Semi-Fluids, &c. 766 







NO PRIMING VALVES OR 


S came a eA ae 
Your Blower, working at 34 Ib. pressure, is 
giving great satisfaction. —TEsTIMONIAL. 


DRUM “ENGINEERING; CO., Hydraulic and Pneumatic Engineers, 55, ATHOL ROAD, BRADFORD. 


"Wr WORKING PARTS, 











R. WARNER & CO. 


27, Jewin Crescent, E.¢. 


. TREBLE PLUNGER PUMPS 


For Collieries, Water Works, Breweries, Paper Mills, &. 

\ arranged for driving, either by Ropes, Belting, Shafting, 
direct or combined, with Steam, Gas, Oil Engines, or 
Electric Motors. 
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= Supplied to FRESHWATER WATER WORKS; Isle of Wight, and Throwing 12,000 Gallons of Water per Hour 800 ft. high. 


CROMER WATER SUPPLY. f the yery 
Deak Srrs.—Herewith I have the pleasure to enclose a final Certificate in this matter, and I would wish to express my thanks for the 


satisfactory way in which you have executed the work and carried out your contract. Yours faithfully, E 4 
R. Warner & Co. J. C. MELLISS, C.E., 232, Gresham House, 
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HARTLEY & SUGDEN, 


LIMITED, 


EALIFTAxX, 


MAKERS OF 


RIVETED VERTICAL 
STEAM BOILERS 


For Motor and Heating Purposes. 





WELDED BOILERS 


Low-pressure, Hot Water & Steam Heating. 


Contractors to the Admiralty, and Her 
Majesty’s Board of Works. 90i 





SPECIALITIES 


LAUNDRY 
PLANT 


COOKING 
APPARATUS 


BATHS AND 
é. WASH- 
* HOUSES 


Catalogues, Plans and Estimates on application. 


W. SUMMERSCALES & SONS, Ltd, 


PHCENIX FOUNDRY, 
EBREITGH LEY. 653 


GOLD MEDAL, PARIS, 1878 & 1885. 


GAUGE GLASSES 


AND 


BN AMELS 
For Iron, Cast-Iron, Copper, &. 


PATENT GUILBERT-MARTIN 


SY Patentee & Manufacturer of the 


PATENT 


“ BEACON” 
GAUGE GLASS, 


> Showing through the water a 
Broad Red Line, thus rendering 

mit very distinct, With these 
glasses the height of water in 
Boiler can be seen tnstantly and 

o as plainly by NIGHT as by DAY. 

® N.B—All Glasses are of the 
finest quality, and manufactured 
expressly to resist extreme’ pres- 
eure, 
















PATENT “BEACON.” 


DEPOT : 


1 & 2, FALCON STREET, 
T Aldersgate Street, 
The above line shown T, ON D ON, E.C. 


lack is of a rich 
TED BY 118 
in, the actual 4 PTHUR HAMBURGER 


ae 





CARTER’S 


Disintegrators Ja 


CAN BE OBTAINED FROM 


ALL ENGINEERS. 


WRITE FOR PRICES AND PARTICULARS TO 


J. HARRISON CARTER, 


MILLING ENGINEER, 
82, MARK LANE, LONDON, E.C. « 




















Half-Cross Belting. (tsruts) 


The overlapping of thelayers 















: - takes the heavy strain off the // z 

- edge and putsitonthe / g 2 
t ; === point ¢ f 5 
g A lj thereby preventing breaking : E 
F || on the edge; and when the es 
ae || ’ band leaves the pulley it gives gE 
; : more grip than ordinary single and a“ 
; double, especially so if distanee of 2 


shafts is short, the layers, each by itself, 
gripping the pulley. 


The greatest strain is put on point ( =@===z=2_, 


owing tothe diameter being enlarged bythe under layer, 


The tearing of the edge is prevented, because the 
leather, doubled at C, gives less way, so that the limit 
of elasticity at the edge is not overdone, 


¢ C. Otto Gehrckens, Hamburg. ‘ 
For Great Britain svely to Haughton & Co., 110, Cannon Street, London, £.0, 
067 Half-cross Bands supplied, 
Price like ordinary belting, with an au Royalty of 5% for the Patent. Testimonials from all parts of the World. 


Stockholm, 1886, Hedrande omnaemnande; Augsburg, 1886, Diploma of Merit; Barcelona, 1888, Mencion 
donorifica; Gold Medal, Brussels, 1888, International Exhibition ; Silver Medal, Hamburg, 1889, a 
premium awarded for leather belting; Gold Medal, Edinburgh, 1890; First Class Diploma of Honor, London, 189 


Medal and Diploma Awarded at Chicago Exhibition. 8607 





£3 











UNIVERSAL AUTOMATIC CEAR- CUTTING “MACHINE. 


JOHN LANG & SONS, 


JOHNSTONE, near GLASGOW. 


London Office: 72, Bishopsgate Street Within, E.C. WM. JAFFREY, sata lal 
Agent for Newcastle District: Mr. WM. STEVENSON, 32, Side, Newcastle-on-Tyne. 








NAME PLATES. 





ty 
NAME PLATES. 750 


MARSHALL, FLEMING & JACK, 


ENGINEERS & CRANE MAKERS, 
MOTHERWHLL, N.B. 














Loco. Steam Cranes, 
FOR STEEL WORKS, &c. 


OVERHEAD TRAVELLERS. 
HYDRAULIC CRANES. — » 


STAaANNWAE’S 


Standard Hydraulic Fittings 


For 7001b. Pressure, } 
All Sizes kept in Stock, 











2 


2¢ 
Hydraulic Lifts and Cranes, specially suited for working from 
the Hydraulic Power Mains of London, ye Manchester, 
Glasgow, Birmingham, Hull, &&. 
Fitted Cylindersand Rams Delivered in London at 23s, to 26s. per 
ewt. Patent Pendulum Steam Pumps, 


J, STANNAH, 20, Southwark Bridge Rd.,London, 
S.E. 890 


Telegraphic Address .. ~ 


** Lifts, London,’ 
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BE CHADBURN & SON'S 


PATENT “DUPLEX GONG” TELECRAPHS. 


For Burnin 
“Latest Improved” Engine Telegraph. 9 
TRANSMITTER f With HAND REPLY. Coke Dust, 
ON BRIDGE. ( Also ENGINE AUTOMATIC REPLY. Seesin 
(Pointer Shewing on — > Dial _— working Ahead or , 
With “ oma GONGS” Coal Oust, 
INDICATOR IN = 
DEEP TONE for AHEAD. 
ENGINE Bok { SHRILL TONE for ASTERN. de, 
Tachometer—Revolution Indicator. under various 
Showing at a Glance the Number of Revolutions per Minute. hinds of 


STEERING, “LOOK-OUT,” AND DOCKING TELEGRAPHS. 


DUST 


8team Boilers, 





With Hand Reply and 
Automatic Telltale. 





BRIDGE TRANSMITIUR 





TELEGRAPH WORKS : 


11, Waterloo Road, Liverpool. 
GLASGOW, 69, Anderston Quay. LONDON, 105, Fenchurch 


588 








FUEL FURNACE. 


AVERAGE 
SAVING 
60 PER CENT, 





ABOUT 
660 AT WORK, 


BRYAN DONKIN & CO., Lro, 


Southwark Park Road, Bermondsey, ieiion. 








BAILEY'S PATENT 
Sight-feed “‘ DIAL” Lubricator, 


FOR BEARINGS. 
No Screws. No Lock-Nuts, 
mH Easily Re-set to Normal Working 
Position after Stoppage, 673 
Can be had through all Dealers. 
Tohold 1 oz., 5/6; } pint, 8/6; 4 pint, 12/6. 


W.H. Bailey & Co., Ld., Manchester. 








96 PAGES 
Of Original Reading Matter and Illustrations. 
ENGINEERING.—** The programme is suffi. 
clently varied for all to find something 


interesting. It deserves to take a leading 
place.” 933 


12/- PER YEAR—1/- A COPY. 
33, BEDFORD STREET, STRAND, LONDON, W.C. 
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— ON ADMIRALTY AND WAR OFFICE LISTS.— 





&MANNESMANN TUBE C? L? 


# 





CYCLE TUBES 





LaNDoRE R.S.0. SouTH WALES. 





LARGEST MANUFACTURERS OF WELDLESS 
SPECIALLY ADAPTED FOR HIGH PRESSURES. 




















STEEL TUBES. 





STEAM,GAS AND 
HYDRAULIC TUBES 


AND 
BORING BARS 








Wangs TUBES 
rere WHEEL — 


Md 





AGENTS 


Lonoon:- H.E.Dresser, 110 GANNON ST. E.C. 





fiiilll 





dldddddda i: | 


Grascow:-CrossLey TILBURN & Coe 189 CENTRAL CHAMBERS, I2 WATERLOO ST. 





MANCHESTER: R.J. ROSTRON, Box 303 RoYAL EXCHANGE. 
BirMINCHAM:- W.A. HOLLAND, 21 PERSHORE ST. 














SAILOW0901 























STEEL 
AND 


IRON 
SHAFTING 


UP TO 


12-in. DIAM. 








WEDNESBURY. 





ee MIDDLESBOROUGH. & NEWCASTLE ON TYNE:-J. Stevenson & Cowper, -" Tynett 
Sin 
SAMUEL PLATT, —. 
mmamesioeceneee : BAND 
ENGINEER, UP TO 150 4 


12-ft. DIAM. 








TRON & 
“STEEL | 
BOILER , 
PR 


TR ADE 
MARKS 


an 


— 


aes 





Zondon Office: 





A LEMS & SON 






= po SSA) 
a . | 


U0 TUBE MANUFACTURERS WOLVERHAMPTON STAFFORDSHIRE 


» SCREWED TUBES 
: “ R GAS 


a AM 
GRWATER 





\) 


123, CANNON STREET, E:.C. 





ee ge 
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KIRK & HORSFIELD, 


Chapel-en-le-Frith, DERBYSHIRE, 


MECHANICAL ENGINEERS 


A large number of our 




















standard sizes of Engines 
in stock 
to supply Shipping orders. 





ILLUSTRATED 
FRICH LIsts 


AND 


TERMS 
ON APPLICATION. 





HORIZONTAL. 





i ul 


“J 


Telegraphic Address— 497 
“FORGE,” Chapel-en-le-Frith. - 

















WHEELER CONDENSER & ENGINEERING 00.| 


117, QUEEN VICTORIA STREET, E.C., LONDON, 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS |= 





WHEELER 
CONDENSER & ENGINEERING CO 


NEW YORK 





SURFACE Condensers with Air and Ginn Pumps Pe for Marine 
and Stationary Engines. 
Condensers for Electric Light and Power Stations, Mills, Mines, Ice and 
Refrigerating Plants. Condensers with and without Pumps. 





For Prices, Catalogues, &c., apply to the— 


GLASGOW PATENTS CO., LIMITED, 11, BOTHWELL STREET, CLASCOW, N. B. 





MACKIES SPRING PULLEYS. 


100,000 IN USEZ. 


Original Patentees of WROUGHT-IRON SPLIT PULLEYS, with Cast-Iron Bosses. 


LARGE STOCK. &® Immediate Delivery of any ordinary size. 


Shafting, Couplings, Brackets, Wall Boxes, Hangers, Plummer 

Blocks, Castings in Iron and Brass, W.I. Wheels (any pattern), 

Water Carts, Iron Barrows, Sack Trucks, Pulley Blocks and 
Shears, Cast-Iron Pulleys, Fencing, &c. 


To transmit 160 I.HP. at 115 revolutions. 


Taken from Photo. of Pulley supplied 
October, 1893 
Size—Ii2 ft. 3 in. diam. x | ft. 9 in. face x 6 in. bore. 











i ONPOSITION| 


i, USED IN 
3000 
















fe) can be had on applica- \ 
hea tion, and a list of users i OMPOSITION 

J will be sent to steam || 
users, which will carry \\ ABSOLUTELY 
conviction to any manu- X HARMLESS 


YW 2 2 


















it does the names of 


HUNDREDS OF CORPORATIONS AND FIRMS OF THE VERY HIGHEST 
STANDING IN EVERY BRANCH OF MANUFACTURE. 


14 ewt. Drums, 
20s. per cwt. 


HH CONTRACTORS 
=~ TO HER MAJESTY’S 
GOVERNMENT, 


AND THE 
LONDON COUNTY 
COUNCIL. 6. 


ADOLPHE GROSBIE, Lid., Chemical Works, WOLVERHAMPTON. 
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Elland Road, 


LEEDS - 










TELEGRAPH - - “PRESS.” 


VULCANIZED FIBRE Sa 


The Original & only Genuine 68-71, Chiswell St., LONDON, E.C. 
Fibre Yalve in the Market } IV © SsSsEs CL: RIT CERE: i. Ts ’ And DEPOTS, 8431 


MAN LOVE, ALLIOTT & CO., LIMITED, 


ENGINEERS, 
NWOT TIN GEA MM, 


LONDON, GLASGOow, MAN ORES TER, 
MAKERS OF 


IMPROVED SLUDGE PRESSES 


And other Machinery and Apparatus for the 


TREATMENT OF TOWNS’ REFUSE. 


Telegraphic Address— ALSO MAKERS OF 


‘masiovesxormon STEAM LAUNDRY MACHINERY. 


OIL MILL MACHINERY. SUGAR MACHINERY. im 
Licensed Manufacturers of the “CYCLE” GAS ENGINE (Atkinson’s Patent). 


Sampson &Co. 


STROUD, GLOS. 


London Office: 


110, Cannon Street, E.C. 


MANUFACTURERS OF 


LEATHER BELTING, 
COTTON AND HAIR BELTING, 


AND OF 


ALL MILL AND MECHANICAL 
LEATHER. 


HYDRAULIC PUMP CUP 
LEATHERS, &c. 
FIRE HOSE, &c. 


S. & Co.’s Patent Leather Belts are 
withoutcross joints and are 
lighter and stronger than any other 
leather belts; some of them are the 
largest in the world and haveoutlasted 
two or three ordinary belts. 
































ed 














Wi LENGTH 153t 6" 
HD 


660)! 





i Mj” Ujsre 
a // 








Eleven Medals Awarded. 

oo = Telegraphic Addresses: 765 
NT neaawow) : ; “SAMPSONS, STROUD.” 
THE LOCKS" -  “JOINTLESS, LONDON.” 
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= & W/7 TK C ET Es Ss Quickly Manufactured to any Specification. —@E 





THE EDISON & SWAN UNITED BLECTRIC LIGHT COMPANY, ld 


Head Offices, Warehouse and Showrooms—EDISWAN BUILDINGS, 36 & 37, Queen Street, Cheapside, LONDON, ni 





Trade Marks—“ EDISWAN,” “EDISON-SWAN.” 

















SWITCHES | + 


Stocked in large quantities, il 
and many sizes, in the follow- _ if 
ing varieties, viz: 


TUMBLER. 
PUSH. 
PULL. 
CHOPPER. 
LINK. 
THUMB. 
FLUSH. 
CHANCE OVER, &c. 


— o— 





Incandescine Electric 
Lamps in 100 varieties 
from 25 to 2000 C.P. 





New Design 1250 Ampere Change-over Switch for three-wire Circuits. Instantaneous Break. This Illustration is one-sixth size. 


Depots and Showrooms at: WEST END—50, Parliament Street. BELFAST—134, Royal Avenue. BIRMINGHAM—14 & 16, Martineau Street. CARDIFF—111, Bute Docks, 
DUBLIN—12, Dawson Street. DUNDEE—17, Castle Street. GLASGOW—153, West George Street. HULL—1, Grosvenor Buildings, Carr Lane. LEEDS—127, Albion Street. 
LIVERPOOL—6, Tower Gardens, Water Street. NEWCASTLE-ON-TYNE-—2 to 8, Pilgrim Street. PRINCIPAL WORKS-PONDER’S END, MIDDLESEX. 412 




















i] SWITCH BOARDS, 
FUSE BOARDS, 


DISTRIBUTING 


| BOARDS, 
iN 
' &c., &c., 


_ Manufactured to any 
pattern at Short 


Notice. 


Insist upon having 


EDISWAN 
SWITCHES. 


ALL STRICTLY TO 
FIRE INSURANCE 
RULES. 

















HATHORN, 


DAVEY a - ENGINES 


FOR 


DRAINING MINES. 


HYDRAULIC MACHINERY 


for DOCKS, &c. 


DOCK PUMPS. 


DRAINAGE PUMPS. 






Catalogues on Application. 


DAVEY & CO., LEEDS. 


























FOR 


TOWN WATER SUPPLY. 


WATER PRESSURE PUMPS 


for MINES. 


DAVEY MOTORS. 


—_—_——. 


STEAM PUMPS. 


Registered Telegraphic Address: 436 


“HATHORN, LEEDS,” | 
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Bugette Making Machinery. 


The Newest and Best Machine is made by 4 
HARDY PATENT PICK CO., Lap., Sheffield. 


Bee Grinding. —The Best 


MACHINE is the DEVIL DISINTEGRATOR, 
which grinds, granulates, orshredsalmost any material. 
Alleizes are kept in stock.—_THE HARDY. PATENT 
PICK CO., Sheffield, England. 8691 


[ti is Worth Your While to Buy 


your LUBRICANTS direct, pure hydro-carbon, 
— sale in the World. Engine Oil, 113d. ; Oylinder 
], 11}d.; Machinery Oil, 114d. ; Bench Oil, 93d. ; 
Gas Engine Oil, 1s. 6d. ; and Dynamo Oil, 1s. 6d. per 











lion; in 40 gallon barrels; carriage paid.—RE- 
fi IANCE LUBRICATING OIL OOMPANY, 19 & 20, 
Water Lane, Great Tower Street, London, HO. 625 52 


Brediore’s High- class Ma- Ma- 


CHINERY OILS and CYLINDER GREASES. 
The best and cheapest on the market. Successfully 
used and most highly spoken of by thousands of leading 
firms.—For post- sive samples, circulars and prices, 
address, JOHN BRADFORD & SONS, Liverpool. 
Telegraphic address, ‘* Lubricants.” Agents — 





Vauxhall Donkey Pumps.— 


Over 12,000 of these well-known Pumps hare 
now been manufactured and sold by us during the 
last (nineteen) years. These Pumps still maintain 
their position in regard to price, efficiency, and 
quality, against the it which 
have from time to time arisen since their first intro- 
duction. A large stock is always on hand from which 
orders can be promptly executed.—ALEX. WILSON 
and CO., Lrp., auxhal Ironworks, London, 8.W. 6200 





( . loucester Railway Carriage 
and WAGON CO., Lrp., Gloucester. Passenger 
Carriages and Wagons. "Luard & Lindsley’s Couplings. 
Tes Illustrated Advertisement, page : 46. 831 





P & W. MaclL.ellan, Limited, 


CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF BVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, eo 
Chief Offices : 129, Trongate, GLascow. 547 
Registered Office : 8, Gt. Winchester St., London, EO. 





he Ashbury RailwayCarriage 
- AND IRON COMPANY (Limited), 
Openshaw, Manchester. 

MANUFACTURERS of RAILWAY CARRIAGES, 
WAGONS, and TRAMWAY CARS. Also Cars for Elec- 
tric and Light Railways, Railway Ironwork, Carriage 
and Wagon Wheels, Mansell’s Wood Centred Wheels, 
Hydraulic Pressed Wrought-iron Wheels, Iron Roofing, 
Bridgework, Turntables, Water Columns, Builders’ 
Ironwork and Contractors’ Plant. 

Wagons built for Cash, or for deferred payment. 

London Office : 4, Victoria Street, S. W. Od 501 


r | the Oldbury Railway Carriage 
AND WAGON COMPANY, “Limited. 
EstaBLisigpD 1847. 

O.psurY WozKs, near BiRMINGHAM, Manufacturers of 
RAILWAY CARRIAGES, WAGONS and TRAMCARS, 
and every description of IRONWORK, either for 
Cash or for Payment over a period of years. Railway 


Wagons for Hire. 
Chief Offices— 
OLDBURY WORKS, near BIRMINGHAM. 


London Offices— 433 
7a, LAURENCE POUNTNEY HILL, E.C. 


The Engineering Telegraph Code used. 


[the Midland Ry. Carriage 


AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
OARS, WAGONS, and RAILWAY IRONWORK of 
every description. Wagons built for Cash, Deferred 
Payment, or Hire. E. JACKSON, Secretary. 
Ohief Offices : MrpLAND Works, BirMINGHAM. 

Branch Works: Anpsy Works, SurRewsbury. Od 5667 
London Office : Surro:x Housk, Laurence Pountyry Hi... 











he Metropolitan Railway 
CARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Successors to Messrs. 
Joszru Wricut and Sons, Manufacturers of Railway 
Osrriages, Tramway Cars, Wagons, and Railway 
Ironwork of every description. 

RAILWAY CARRIAGES and WAGONS built for 
OASH, or upon DEFERRED —— EX 
TENDING over a SERIES of YEAR: 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE 

Manufactory and Chief Office—SaLTLBy Woras, 
BIRMINGHAM. 

Branch Wagon Works—GrEAtT Eastern RAILWay, 
PETERBOROUGH. Od 5 


333% Saved.—Leather Belting, 


high-class quality as supplied, under rigid depart- 
mental inspection to Home and Foreign Railway and Pubiic 
Companies, Mechanical and Electrical Bugineers ; Fextile Paper, 
Corn, Cement Mills, &c. Excellence of materials, carefal 
manufacture, and unrivalled ee under most exacting 
conditions = ane ot Shane 





SINGLE LEATHER NG: “Lim. wide, 1d. P48 foot, 
1} in., 144. ; TT 24d. ; Te 2in., 34.5 2b in., 4d.; 2} in.; 
4§d.; 3 in, Bid: 3t in., 7 hd ; 6in., 1s. 6d, 

DOUBLE LEA THER BELTING : Zin., Sd.; 3 in. 10§d.; 
in., Ls, 3d.; 6 im. 2s. 6d.; 12 in., 58. 9d. All per foot run. 


u NBOLEC ITED. 

** Beat we over had.’ 

“Fally a good as what we lately paid nearly three times the 

money for.” 

** Most extraordinary value.’ 
“The quality is excellent " 
* Must admit the * best’ is both pzst and cheapest. 

“Shall send you all our orders." 





Paid to any address (or nearest station) in Great 

= or put f.0.b. any home port, FOR CASH WITH ORDER 
Any Length, any Width, despatched instantly from stock. 

BEST BELTING CO., 13, Cullum Street (Offices), and 33, Lime 

Street, London, E.C, Telegrams: ‘‘ Notwithstanding, London.” 





JAMES BARR, ENGINEER, 








KILMARNOCK, 


MAKER OF 


Band Sawing 
MACHINES, 


Circular Saw 
BENCHES 


General 
Wood-Working 
Machinery, 


_ STEAM ENGINES, 


LATHES, &c. 
nee 867 
Tilustrated Price Lists 
=~ sent free on application. 





DAVID AULD & SONS, 


WHITEVALE FOUNDRY, 
GLAS GO W, 


PATENTEES AND MAKERS OF 
AULD’S PATENT 


Steam Reducing Valves 


BLAND & MARINE PURPOSES, 


These Valves are extensively 
in use for supplying steam for 
purposes where a lower pres- 
sure of steam is required than 
that in the boiler, 

ALSO MAKERS OF 924 


REDUCING VALVES FOR AIR OR WATER. 














= NELS PATENT MANHOLE & SLUDGE DOORS 








Are Light, Strong, and Cheap, and are very 
extensively used for Steam svilers, 
Water Ballast ‘tanks, Fresh 
fater Tanks. 
When fitted with Flanged Compensation Rings 
will withstand the very highest p pressures, 
— MANUFACTURED AT 


KINNING PARK IRONWORKS, 
GLASGOW. «4 





Telegrams: 
McNe, Glasgow. 


V ( x ; 770 
a j Se la 
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N°O MAND 


COMET LAMP. | 
% 





THE SINCLAIR “ COMET” 


INDUSTRIAL LAMP 





CP., 100 to 3000. 


SELF-CLEANSING. NO CARBON DEPOSIT. 
Oil not mt affected by Cold Weather. 


00. Price, £2 15s. to £14. 


In use by hdnlelie enh and War Departmenta, 15 Home 
Railways, numerous Contractors, London County Council, 
after competition with three other makers, 


OTHER MAKE OF LAMPS ALTERED TO “COMET” SYSTEM 


7 A A A A 


SINCLAIR & CO., 


19, Eldon St.,London; & 85, Market St., Manchester. 











REFRACTORY 
POWER 
AND DURABILITY 
UNEQUALLED 


SPECIAL INTENSE CONTINUOUS & INTERMITTENT HEATS 
GROUND GANISTER 


FOR 


N 


BYANY OTHER BRAND 
FOR 
SIEMENS PROCESS 
GLASS WORKS 


LINING & REPAIRINC ALL KINDS OF FURNACES 


STEEL MOULDERS COMPOSITION AND OTHER HICHLY R'EFRACTORY COODS 


J.CRAYSON LOWOOD&CO.L™ soattercuirre Ro. SHEFFIELD. 





869 








GOLD MEDAL at INVENTIONS EXHIBITION. Morton’s Patent Extended for Great Merit. 





The “ EJ ECTOR CONDENSER. ” 





ies yale 





a 
— 
nm 
o — 
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4 o 
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2 z 
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vw 
Tue EyRcror Conpansxe is applicable to all Steam Engines. 25 to 50 per cent. of Steam Saved. 
Produces a vacuum without Air Pump. Not liable to get out of order for years. 
Has no moving parts. Repays its own cost in a few months. 


REDUCED PRICES. 
Tur Fixep Dovsie Nozzix Avromatic Injectors feed water of a high temperature into Steam Boilers. 
These Injectors & the Water Lifters are the most simple & efficient apparatus in use for raising & — water. 
All communications to be addressed to and full information and prices to be obtained from 


ALEX. MORTON & THOMSON, 


PATENTEES AND SOLE MANUFACTURERS, 


96, BUCHANAN STREET, GLASGOW. 


Working | Capital. — Estab- 
irms can increase same by getting 
their own ACCEPTANCES DISCOUNTED.— fi vse 
CREDIT, care of Gouuy’s Advertising Offices, 64, New 
Oxford rd Street, London. G 20 


WE LET STONEBREAKERS 


All Types, with Steel or Iron Frames; also 


Mortar Mills, Conerete Mixers, Disintegrators, 
Hoists, Pumps, Steam Cranes and 
Portable Engines, 

On Hire, with Option of Purchase, New and Second-hand. 


Ss. MASON & COO. 
Stone Breaking and Grinding Machine Makers, 
BRANDON STREET, LEICESTER. 699 











THOMAS BRADFORD & Co. 
LAUNDRY, 
DAIRY, COOKING, & BATH 


ENGINEERS, 
Creseent Iron Works, MANCHESTER. 
140/8, High Holborn, LONDON. 33 

















GARDNER 
TYPEWRITER 














USED ON THE NEW TOWER BRIDGE. 
MASON’S PATHNT 


UNWEARABLE, NON-SLIPPING 
STAIR TREADS, 
Non-Slipping Sideway Entrance Oovers, 
Hydrant, Manhole, Inspection and other Covers, 

Coal Plates, 


THE SAFETY TREAD SYNDICATE, Lii., 


15, BARBICAN, LONDON, E.C. 736 





io be had of all Respectable Stationers 


or Threet fromthe F E Youna Manf? Co™ Laré 


Gf end 69 Fore Streetbendon 





yu 








HARRIS’S PATENT 


AUTOMATIC HYDRAULIC 


SAFETY sme VALVE 


CRANES, 
HOISTS, 


AND 


LIFTS. 







Prices and Particulars of the Manufacturers— 


J. G. BARTLETT & C0., 


ENGINEERS, 


REDCLIFF WHARF, BRISTOL. 
AGENTS WANTED. 






































Dec. 28, 1894. ] ENGINEERING. 69 


Le HAMMERSMITH IRONWORKS, W. 
JOHN & HENRY GWYNNE * > | 89, CANNON STREET, LONDON, B.C. 














ENGINEERS, 








This appliance enormously increases 
the output of Suction Dredgers. 


PATENT 


ADJUSTABLE MOUTHPIECE 


FOR 


SUCTION DREDGERS. 


It adapts itself to the inequality of the 
ground and the rise and fall of tide. 


It has been employed with very best 
results. 


Further particulars and prices on 











“GWYNNE, LONDON.” TELEPHONE, 1544. application. 


THE KILBOURN PATENT REFRIGERATOR CO. LIMITED, 


—— MANUFACTURERS OF ——— 


ICE-MAKING AND REFRIGERATING MACHINES 


ON THE AMMONIA COMPRESSION SYSTEM BY BRINE CIRCULATION OR DIRECT EXPANSION. 
For Ice Factories, Steam and Sailing Ships, Abattoirs, and Cold Storages, Bacon Curing Houses, Butter Dairies, Creameries and 
Cheese Factories, Breweries, Paraffin Oil and Candle Works, Steam Trawlers and Fish Carriers, &c. 887 


Office & Works: 23, Dublin Street, LIVERPOOL. 


Tuck sGenuine Packings 


TRADE ARE ONLY MANUFACTURED BY TRADE 


cs ro CE & CO., LL.M T=: I> 
\o 

















116, CANNON STREET, LONDON, 


‘ty And at Liverpool, Cardiff, Newport, Barry, Manchester, Southampton, Dublin, and Melbourne. 


S= INDIA-RUBBER, LEATHER & ASBESTOS GOODS. 



















PLENTY & SON, Lid., Eagle tronworks, NEWBURY, BERKS. 


a TO THE ae Fo 


Hl 9 «| 
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PATENT ENCINES AND BOILERS FOR SMALL STEAMERS, YACHTS, TUCS, LAUNCHES, &c. ss20 
Simple, High-pressure, Compound, and Surface Condensing Engines always to be seen in progress at Works. 
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ENGINEERING. 


MARSHALL, SONS & CO., LT: 


BRITANNIA WORKS, GAINSBOROUGH. 79, Farringdon ncn a et E.0. 


Address for Telegrams—‘‘ MARSHALLS, GAINSBORO’.” Telegrams—* ENGINE, LONDON.” Telephone No. 6648. 


And 99, CLIVE STREET, and 
ENGINES . and 25, STRAND, CALCUTTA 


Specializing Over 36,000 Engines and Machines w 
ELECTRIC. Lent MADE AND SUPPLIED. 
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Compound Por 





ae 
Portable and Semi-Portable 
Engines. 









eints eles | ‘Portable 
Engines. 


-BOILE rs & SRE 


OF ALL KINDS. 
















Underneath Engines. 
High sms or Componnt. 
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ENGINE _ LOOM 
MACHINERY SPINDLE 
CYLINDER © wae 
SHAFTING CAS ENCINE 

AXLE CHLEBRATED FIRST-CLASS DYNAMO 
ux om TIT BRICA TING OTs mun 
and CTLIND Head Ofjfice—No. 7, Idol Lane, Eastcheap, LONDON, E.C. WIRE ROPE 
LOCOMOTIVE | retograpnic Address: “Ragosine, London.” WORKS & STORES: ALBION WHARF, BOW BRIDGE, E, ‘etephone No. 1104. so | CYCLE, &c. 














BUTLER 
RPATIMNT 


FRICTIONAL 
COUPLINGS 


The Kirkstall Forge 0o., Leeds, 
SOLE MAKERS. 458 


Pi \. Letters Py, PATENT ROLLED 
“€p, 





SHAF TING = 


“TW IRON AND STEEL. 











| 


TO SAVE COAL OR INCREASE STEAMING CAPACITY USE THE | 


XHAUST STEAM INJECTOR 


Delivers water at 190 deg., and saves Suitable for all Boiler Pressures. 
from 16 to 26 per cent. of coal. tang ele atacing and ently autora i miabl 


Attached direct to the Engine Exhauat by a plain pipe, tor Winding, Hydraulic and all other Intermittently 


No Battling o or Bac vk Pressure, SALFORD, MANCH corte __ Aoting Engines, 702th 


—— 


SMITH & COVENTRY, Lo, wcseis Siar so. 




















AN INUTTTTNNERED NOOO NUTTALL IT TN TL 


| ee Wi Dali * 
. B =y aes SASS 
PATENT STUD-TURNING AND CHASING LATHE. | 

















KNOWLES! PATENT KEY-SEATER, 


SMITH & COVENTRY Sole Licensees and Makers. 


140 KEY-WAYS yo SELF-ACTING MILLING MACHINE. | with avuusTasLe STOPS FOR DIAMETERS | | BEVIL AND MITRE GEARS 


2% tn. long x § in. wide x y in. deep can be out in eve Machines are made in four sizes, styled AND L OUT THEORETICALLY CORRECT 
OonMmE® Hou RR. sire A, B, D. The latter size is repre- | These Lathes are now a in fifteen different | 7 the Involute form of tooth, up $0 16in. pitch 
Ali to standard measures, either parallel or taper. Leto - # king ey and and Reavy ai and sizes, to suit all branches of eering, | diameter, 1}in. pi ‘itch. 

















aschomor es with bars from } in. in diameter to 8} in. | 


| 





LARGER MACHINES MADE. 





a ——— 
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& 86, Bedford Street, in the Parish of St. Paul, Covent Garden, both in the County of Middlesex.—Friday, December 28th, 1894. 









































